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Abstract

R e s e a rc h  h a s  re v e a le d  th a t re g u la r  p h y s ic a l  a c t iv i t y  ( P A )  p o s it iv e ly  a f fe c ts  h e a lth .

A c c u ra te  m e a su re m e n t o f  p h y s ic a l  a c t iv i t y  le v e ls  a m o n g  a d u lts  is  th u s  re q u ire d . R e c a l l  

q u e s t io n n a ire s  ca n  o b ta in  th is  in fo rm a t io n  b u t r e t r ie v a l o f  a c c u ra te  in fo rm a t io n  is  k n o w n  to 

b e  d i f f ic u lt .  A c c u r a c y  ca n  b e  e n h an ce d  b y  d e v e lo p in g  q u e s t io n n a ire s  th a t u se  c o g n it iv e  

te c h n iq u e s  an d  re c a ll  c u e s . T h is  re se a rc h  d e s ig n e d  a v a l id  an d  re l ia b le  p a s t-se v e n -d a y  

P h y s ic a l  A c t i v i t y  R e c a l l  Q u e s t io n n a ire  ( P A R Q ) ,  u s in g  a m o d e l f ro m  c o g n it iv e  

p s y c h o lo g y . T h is  m o d e l e x p la in s  the  m e m o ry  p ro c e sse s  u se d  to  a n s w e r  q u e s t io n s  and  

id e n t if ie s  r e c a ll  c u e s  th at ca n  e n h an ce  a c c u ra c y .

A  d ra ft  v e r s io n  o f  P A R Q  w a s  d e v e lo p e d  in  s tu d y  o n e . Ite m s  w e re  g e n e ra te d  

fo l lo w in g  d is c u s s io n s  in  e ig h t fo c u s  g ro u p s , c o n d u c te d  in  b o th  u rb a n  an d  ru ra l se tt in g s . 

F o l lo w in g  a n a ly s is  o f  t ra n s c r ip ts , d e s c r ip t io n s  o f  p h y s ic a l  a c t iv ity - re la te d  te rm s an d  a 

v a r ie t y  o f  r e c a ll  c u e s , su c h  as p s y c h o lo g ic a l an d  p h y s io lo g ic a l  d e s c r ip t io n s , w e re  in c lu d e d  

in  the d e s ig n  o f  the  d ra ft  P A R Q .

T h e  c o g n it iv e  p ro c e sse s  u se d  to c o m p le te  th e  q u e s t io n n a ire  w e re  a sse sse d  th ro u g h  a 

se r ie s  o f  c o g n it iv e  in te r v ie w s , in  s tu d y  tw o . Id e n t if ic a t io n  o f  c o g n it iv e  p ro b le m s  in  the  

q u e s t io n n a ire  w a s  fa c il ita te d  b y  a p p ly in g  T o u ra n g e a u ’ s (1 9 8 4 )  m o d e l o f  th e  q u est io n - 

a n s w e r  p ro c e s s , d u r in g  d a ta  c o lle c t io n  an d  a n a ly s is . P ro b le m a t ic  a re a s , d e tected  in  the 

c o m p re h e n s io n  an d  re t r ie v a l stag es o f  a n s w e r in g  th e  q u e s t io n , w e re  am e n d ed . T h is  

p ro d u ce d  an  im p ro v e d  v e r s io n  o f  P A R Q  th a t w a s  re a d y  fo r  p s y c h o m e tr ic  e v a lu a t io n .

T h e  te st-re te st r e l ia b i l i t y  o f  P A R Q  w a s  c o m p re h e n s iv e ly  a sse sse d  in  s tu d y  th re e . 

I n i t ia l ly ,  in t ra c la s s  c o rre la t io n s  (0 .9 5 )  in d ic a te d  th a t P A R Q  is  a h ig h ly  r e l ia b le  P A  

m e a su re m e n t to o l. H ig h  in te n s ity  a c t iv i t y  and  m o d era te  in te n s it y  a re  e q u a lly  re l ia b le  (0 .9 4 ) .  

R e l ia b i l i t y  w a s  b e tte r w h e n  P A R Q  in c lu d e d  a p e rso n a l c a le n d a r  ( P C )  r e c a ll  cu e  (0 .9 5 )  

a g a in s t w h e n  the P C  w a s  n o t in c lu d e d  (0 .8 3 ) .  T h e  o rd e r o f  q u e s t io n s  in  the q u e s t io n n a ire  

w a s  a sse sse d  an d  fo u n d  n o t to s ig n if ic a n t ly  a f fe c t  th e  r e l ia b i l i t y  o f  P A R Q .  T h e  r e l ia b i l i t y  o f  

P A R Q  in  m e a s u r in g  to ta l, h ig h  an d  m o d era te  in te n s it y  p h y s ic a l  a c t iv i t y  w a s  fu rth e r  

a sse rted , w ith  s im i la r  re s u lt s  e m e rg in g  fo l lo w in g  a n a ly s is  b y  P e a rs o n  c o rre la t io n  

c o e f f ic ie n ts  an d  th e  C o e f f ic ie n t  o f  R e p e a ta b il it y . A s s e s s m e n t  o f  s p e c if ic  ty p e s  o f  P A  

sh o w e d  th a t th e  c a te g o ry  w it h  th e  le a s t  am o u n t to be  re c a lle d  w a s  th e  m o st re l ia b le  ( f a m ily  

a c t iv i t y  =  0 .9 7 ) .  A s  the v o lu m e  o f  re c a lle d  a c t iv i t y  in c re a s e d , c o rre la t io n  s c o re s  re d u ce d .



T h is  re f le c ts  C o n w a y ’ s d e s c r ip t io n  o f  th e  b u rd e n so m e  re t r ie v a l o f  f r e q u e n t ly  p e rfo rm e d  

m e m o r ie s , du e  to  the s tru c tu re  o f  a u to b io g ra p h ic a l m e m o ry

T h e  f in a l  s tu d y  e x a m in e d  th e  c r ite r io n  v a l id i t y  o f  P A R Q ,  f i r s t ly  w it h  an  R T 3  

a c c e le ro m e te r  (r= 0  5 2 )  T h e  p e rfo rm a n c e  o f  a s u b m a x im a l w a lk in g  t re a d m ill  te st b y  e ach  

o f  th e  p a rt ic ip a n ts  e n a b le d  the a sse ssm e n t o f  the  in d iv id u a l m te n s ity  q u e s t io n s  A  t im e- 

m a tc h e d  h e a rt  ra te  m o n ito r  an d  a c c e le ro m e te r  c o n c u r re n t ly  a sse s se d  th e  c r it e r io n  v a l id i t y  o f  

h ig h  m te n s ity  (r= 0  5 5 )  an d  m o d e ra te  in te n s ity  (r= 0  4 )  C o n c u rre n t  v a l id i t y  o f  P A R Q  w ith  

the  S ta g e s  o f  C h a n g e  m o d e l o f  in te n t io n a l b e h a v io u r  ch a n g e  w a s  a lso  e s ta b lish e d , w ith  

re g u la r ly  a c t iv e  p a r t ic ip a n ts  re p o rt in g  m o re  a c t iv i t y  th a n  th e  n o t- re g u la r ly  a c t iv e  

p a r t ic ip a n ts  T h e  a b i l i t y  o f  P A R Q  to p ro v id e  v a l id  in fo rm a t io n  abo u t th e  d u ra t io n  an d  

in te n s ity  o f  d if fe re n t  ty p e s  o f  a c t iv it ie s , m e a n s  th a t i t  is  c a p a b le  o f  p ro v in g  in fo rm a t io n  

abo u t e n e rg y  e xp e n d itu re  T h is  is  im p o rta n t in  te rm s  o f  m e a s u r in g  th e  d o se -re sp o n se  

re la t io n s h ip  b e tw e e n  h e a lth  an d  p h y s ic a l  a c t iv i t y  p a r t ic ip a t io n

T h e  p e rso n a l c a le n d a r  a c ts  a s  a  r e c a ll  cu e  th a t s u c c e s s fu l ly  p ro b e s  the  m e m o ry  to 

re t r ie v e  a ccu ra te  in fo rm a t io n  T h e  a p p lic a t io n  o f  th e  c o g n it iv e  m o d e l to  the d e s ig n  o f  

P A R Q  h a s  p ro d u c e d  a re l ia b le  an d  v a l id  w o rk in g  q u e s t io n n a ire  I t  d ir e c t ly  p ro v id e s  

a ccu ra te  in fo rm a t io n  ab o u t m in u te s  o f  P A  p a r t ic ip a t io n  an d  in d ir e c t ly  p ro v id e s  in fo rm a t io n  

abo u t e n e rg y  e x p e n d itu re , b o th  o f  w h ic h  a re  re le v a n t  to  h e a lth - re la te d  g u id e lin e s , p u b lish e d  

b y  the  A m e r ic a n  C o lle g e  o f  S p o rts  M e d ic in e  an d  the  C e n tre  fo r  D is e a s e  C o n tro l
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Chapter 1- Introduction

1 .1 . F o c u s  o f  th is  T h e s is

T h is  re se a rc h  ad d re sse s  the  m eth o d s u se d  to d e s ig n  an d  v a lid a te  a s e lf- a d m in is te re d  

p a s t- se v e n -d a y  p h y s ic a l  a c t iv i t y  ( P A )  r e c a ll  q u e s t io n n a ire . I t  w a s  u n d e rta k e n  in  re sp o n se  to 

the  a b se n ce  o f  a r e c a ll  P A  q u e s t io n n a ire  th a t w a s  a p p ro p ria te  to  th e  l i f e s t y le  and  

te m p e ram e n t o f  the  I r is h  a d u lt p o p u la t io n  (a g e d  18-55  y e a rs )  an d  w h ic h  d e m o n stra te d  

a cce p ta b le  r e l ia b i l i t y  an d  v a l id i t y  p ro p e rt ie s . T h is  th e s is  w i l l  d e s c r ib e  the  n o v e l m eth o d  

u se d  to d e s ig n  th is  p h y s ic a l  a c t iv i t y  q u e s t io n n a ire , w it h  th e  a p p lic a t io n  o f  m o d e ls  f ro m  the 

area  o f  c o g n it iv e  p s y c h o lo g y  th at e x p la in , (a )  th e  s tru c tu re  o f  m e m o ry  (C o n w a y , 1 9 9 6 ; 

C o n w a y  &  R u b in , 1 9 9 3 ) an d  (b )  the  w a y  in  w h ic h  in fo rm a t io n  to a  q u e s t io n  is  re t r ie v e d  

fro m  m e m o ry  ( i .e . ,  the  q u e s t io n -a n sw e r p ro c e s s )  (T o u ra n g e a u , 1 9 8 4 ; T o u ra n g e a u , R ip s ,  &  

R a s in s k i ,  2 0 0 0 ) . F in a l ly ,  the  m eth o d s u se d  to  a sse ss  the  r e l ia b i l i t y  an d  v a l id i t y  o f  the  n e w  

q u e s t io n n a ire  a re  a lso  o u t lin e d  in  the  su b se q u e n t c h a p te rs .

T h e  fo l lo w in g  se c t io n s  p ro v id e  so m e  b a c k g ro u n d  in fo rm a t io n  ab o u t the  b a s is  o f  th is  

c u rre n t re se a rc h  q u e s t io n . F i r s t ly ,  the  re la t io n s h ip  o f  P A  to  p h y s io lo g ic a l  an d  p s y c h o lo g ic a l 

h e a lth  b e n e fits  an d  th e  c u rre n t re co m m e n d e d  m in im u m  P A  p a r t ic ip a t io n  g u id e lin e s  are  

h ig h lig h te d . T h is  is  fo l lo w e d  b y  an  i l lu s t ra t io n  o f  the  c o g n it iv e  fa c to rs  th a t a f fe c t  the 

a c c u ra te  r e c a ll  o f  P A  p a r t ic ip a t io n  an d  w h ic h  th e re fo re  n e e d  to  b e  c o n s id e re d  in  the d e s ig n  

o f  a r e c a ll  q u e s t io n n a ire .

1 .2 . B a c k g ro u n d

1.2.1 Current Minimum PA Participation Recommendations for Health Benefits

P h y s ic a l  A c t i v i t y  ( P A )  h a s  b e en  d e fin e d  as “ a n y  b o d i ly  m o v e m e n t p ro d u c e d  b y  s k e le ta l 

m u s c le s  th at re s u lt s  in  e n e rg y  e x p e n d itu re ” , (C a s p e rs e n , P o w e ll ,  &  C h r is te n s o n , 1 9 8 5 , 

p .2 6 2 ) . E n g a g e m e n t in  re g u la r  a m o u n ts  o f  P A  h as  b e en  s h o w n  to p o s it iv e ly  a f fe c t  the  

m o rb id ity  o f , am o n g  o th e r d ise a se s , c a n c e r , d iab e te s  m e ll i tu s , c o ro n a ry  h e a rt  d ise a se  and  

o b e s ity  (P a ffe n b a rg e r , L e e  &  H y d e , 1 9 9 3 ; U .S .  D e p t , o f  H e a lth  an d  H u m a n  S e rv ic e s , 1 9 9 6 ; 

F r ie d e n re ic h , C o u m e y a  &  B ry a n t , 2 0 0 1 ) . P s y c h o lo g ic a l b e n e f its  su c h  as im p ro v e m e n ts  in  

d e p re ss io n , s tre ss  m a n a g e m e n t an d  a n x ie ty  are  a lso  re c o g n is e d  o u tco m e s  o f  a re g u la r ly  

a c t iv e  l i f e s t y le .  E v id e n c e - b a s e d  re se a rc h  f ro m  th e  la s t  d e cad e  h a s  s h o w n  th a t h e a lth  

b e n e f its  a re  e v id e n t f ro m  p a rt ic ip a t io n  in  m o d era te  in te n s it y  a c t iv i t y  (T h u n e  &  F u rb e rg ,
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2 0 0 1 , D u n n , T n v e d i ,  &  O ’N e a l, 2 0 0 1 , C  M  0  ,2 0 0 4 )  T h i s  re p re se n te d  a p a ra d ig m  s h if t  

a w a y  f ro m  a fo c u s  o n  e x e rc is e  an d  p h y s ic a l  f itn e s s  to  a  m o re  h e a lth -c e n tre d  p h y s ic a l  

a c t iv i t y  co n ce p t an d  le d  to  th e  p u b lic a t io n  o f  th e  c u rre n t  re c o m m e n d a t io n s  g iv e n  b y  the  

A m e r ic a n  C o lle g e  o f  S p o rts  M e d ic in e  ( A C S M )  an d  th e  C e n tre  fo r  D is e a s e  C o n t ro l ( C D C )  

in  the  U  S  A  T h e s e  re c o m m e n d a t io n s  sta te  th a t fo r  th e  p u rp o se  o f  a c q u ir in g  a sso c ia te d  

h e a lth  b e n e fits , “ e v e ry  a d u lt  sh o u ld  a c c u m u la te  3 0  m in u te s  o r  m o re  o f  m o d era te  in te n s ity  

p h y s ic a l a c t iv i t y  o v e r  the c o u rse  o f  m o st , p re fe ra b ly  a l l ,  d a y s  o f  th e  w e e k ”  (P a te  et a l ,

1 9 9 5 , p 4 0 2 )  O th e r  re c o m m e n d a t io n s  h a v e  a lso  b e e n  p ro f fe re d  b y  th e  A C S M  (2 0 0 0 )  in  

te rm s  o f  th e  m in im u m  am o u n t o f  e n e rg y  th a t s h o u ld  b e  e xp e n d e d  in  p h y s ic a l  a c t iv i t y  fo r  

th e  p u rp o se  o f  m a in ta in in g  h e a lth  “ T h e  A C S M  re c o m m e n d s  a  ta rg e t ra n g e  o f  15 0  to  4 0 0  

k c a l  o f  e n e rg y  e xp e n d itu re  p e r  d a y  in  p h y s ic a l  a c t iv i t y  T h e  lo w e r  e n d  o f  th is  ran g e  

re p re se n ts  a  m in im a l c a lo n c  th re sh o ld  o f  a p p ro x im a te ly  1 ,0 0 0  k c a l  p e r  w e e k  f ro m  p h y s ic a l  

a c t iv i t y  an d  sh o u ld  be  th e  in it ia l  g o a l fo r  p r e v io u s ly  s e d e n ta ry  in d iv id u a ls ”  (p  1 5 1 )

T h e  h e a lth  b e n e fits  in c u rre d  a re  p ro p o rtio n a te  to  th e  b a s e lin e  a e ro b ic  f itn e s s  le v e l o f  the 

p a r t ic ip a n t , as w e l l  as th e  F re q u e n c y , In te n s ity , d u ra t io n  ( T im e )  an d  T y p e , ( i  e , the  F I T T  

p r in c ip le s ) ,  o f  th e  a c t iv i t y  e n g ag ed  in  T h is  is  re fe r re d  to  a s  th e  d o se -re sp o n se  c u rv e  

(P h i l ip s ,  P ru it t , &  K in g ,  1 9 9 6 , L a m o n te  &  A in s w o r t h , 2 0 0 1 )  A n  i l lu s t r a t io n  o f  the  dose- 

re sp o n se  c u rv e , w h ic h  d e ta ils  the  n a tu re  o f  th e  re la t io n s h ip  b e tw e e n  P A  an d  h e a lth  b e n e fits  

is  g iv e n  in  F ig u re  1 1 o v e r le a f  C u rv e  A  (S e d e n ta ry  g ro u p ) d e s c n b e s  th e  d o se -re sp o n se  

p a tte rn  u p o n  w h ic h  th e  c u rre n t  P A  re c o m m e n d a t io n s  a re  b a se d , in  th a t i t  in d ic a te s  th a t m o st 

o f  the  b e n e f its  a re  a tta in e d  d u rin g  re g u la r  p a r t ic ip a t io n  in  lo w  to m o d era te  in te n s ity  o f  P A  

(B o u c h a rd , 2 0 0 1 )  I t  a lso  s h o w s  th a t m o re  re la t iv e  b e n e fits  a re  to  b e  o b ta in e d  w h e n  the 

se d e n ta ry  g ro u p  b e co m e  a c t iv e  F o r  in d iv id u a ls  w it h  a  h ig h e r  b a s e lin e  f itn e s s  (G ro u p s  B  

an d  C )  h e a lth  b e n e f its  c a n  a lso  b e  in c u rre d , w h e n  a c t iv i t y  is  p e rfo rm e d  fo r  lo n g e r  an d  at a 

h ig h e r  in te n s it y , th an  w h a t  th e y  w e re  p r e v io u s ly  d o in g
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P A E E  ( K c a l .w e e k 1)  5 0 0  1 0 00  1 5 00  2 0 0 0  2 5 0 0  3 0 0 0

Figure 1.1. S c h e m a t ic  rep re se n ta t io n  o f  d o se -re sp o n se  c u rv e  an d  e x p e c ta n t h e a lth  b e n e fits  

fo r  e ach  g ro up  b y  b a se lin e  a c t iv i t y  le v e l . A =  S e d e n ta ry , B  =  M o d e ra te ly  a c t iv e , C  =  V e r y  

a c t iv e . N o te . F ro m  “ P h y s ic a l  a c t iv i t y  and  h e a lth : in t ro d u c t io n  to  th e  d o se -re sp o n se  

s y m p o s iu m ” , b y  C .  B o u c h a rd , 2 0 0 1 , M S S E ,  33  (6 \  p .S 3 4 9 .

A lth o u g h  the  o p tim u m  am o u n t o f  P A  fo r  h e a lth  b e n e fits  re m a in s  an  u n k n o w n  e n t ity  

( A C S M ,  2 0 0 0 ) ,  the  d o se -re sp o n se  c u rv e  rep re sen te d  in  F ig u re  1 .1 . a b o v e , h ig h lig h ts  the  

v a lu e  o f  k n o w in g  h o w  m u ch  p h y s ic a l a c t iv i t y  in d iv id u a ls  a re  e n g a g in g  in  and  w h e th e r  th e y  

are  re a c h in g  the  m in im u m  A C S M / C D C  re co m m e n d e d  p a rt ic ip a t io n  g u id e lin e s  fo r  h e a lth . 

T h e  se lf- re p o rt q u e s t io n n a ire  re p re se n ts  an  in e x p e n s iv e  and  p ro d u c t iv e  m eth o d  o f  a sse ss in g  

w h e th e r  p a r t ic ip a n ts  a re  m e e tin g  m in im u m  p a rt ic ip a t io n  le v e ls .  T o  a c c o m p lis h  th is  ta sk  

h o w e v e r , the  q u e s t io n n a ire  m u st be s p e c if ic a l ly  d e s ig n e d  to  e n q u ire  ab o u t a c t iv it ie s  o f  at 

lea st m o d erate  in te n s ity , th a t a re  in c lu s iv e  o f  a c t iv it ie s  o f  d a ily  l iv in g  an d  n o t ju s t  sp o rt and 

e x e rc is e . T h is  h as  no t a lw a y s  been  e v id e n t in  P A  q u e s t io n n a ire s  to  date  ( K r i s k a  &  

C a s p e rs e n , 1 9 9 7 ).

T h e re  a re  l im ita t io n s  to  u s in g  re c a ll  q u e s t io n n a ire s  a s  the  p r im a ry  o r so le  m etho d  o f  

data  c o lle c t io n . M a n y  fa c to rs  a sso c ia te d  w ith  c o g n it io n  an d  q u e s t io n n a ire  d e s ig n , a f fe c t  the  

a c c u ra te  re c a ll  o f  a u to b io g ra p h ic a l m e m o r ie s , ( i .e . ,  m e m o rie s  p e rta in in g  to the  p ast s e lf ) .  

T h e s e  fa c to rs  are  c o lle c t iv e ly  k n o w n  as q u e s t io n n a ire  re sp o n se  b ia s  ( W i l l i s  &  S c h e c h te r ,
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1 9 9 7 ) M o re  re se a rc h  is  re q u ire d  to  e x a m in e  th e  c o g n it iv e  a n d  q u e s t io n n a ire  d e s ig n  is s u e s  

th a t a f fe c t  th e  r e c a ll  o f  in fo rm a t io n  abo u t P A  fro m  a u to b io g ra p h ic a l m e m o ry
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Q u e s t io n n a ire  re sp o n se  b ia s  is  a  c o lle c t iv e  te rm  fo r  fa c to rs  th a t in f lu e n c e  th e  q u a lit y  

o f  d a ta  re c e iv e d  f ro m  th e  re sp o n d e n t an d  in c lu d e s  ( 1)  r e c a ll  b ia s  an d  ( 11)  m e a su re m e n t b ia s  

(S u d m a n  &  B ra d b u m , 1 9 8 2 , W i l l i s  et a l , 1 9 9 7 ) R e c a l l  b ia s  re fe r s  to  th e  c o g n it iv e  fa c to rs  

th at in f lu e n c e  th e  q u e s t io n -a n sw e r p ro c e ss  ( i  e , th e  p ro c e ss  o f  r e c a ll in g  in fo rm a t io n  f ro m  

m e m o ry  in  re sp o n se  to  a  q u e s t io n ) T h e s e  c o g n it iv e  fa c to rs  in c lu d e  ( i )  th e  r e t r ie v a l s tra te g y  

u se d , ( 11)  the  c o g n it iv e  b u rd e n  o f  th e  ty p e  o f  in fo rm a t io n  to  b e  re c a lle d , an d  ( in )  the 

p re se n c e  o r  a b se n ce  o f  m e m o ry  cu e s  M e a s u re m e n t b ia s  re fe rs  to  is s u e s  c o n c e rn e d  w ith  the  

g e n e ra l d e s ig n  an d  la y o u t  o f  the  q u e s t io n n a ire , e g , ( l )  s tru c tu re  o f  q u e s t io n n a ire , ( 11)  

q u e st io n  w o rd in g  an d  ( i n )  q u e s t io n  o rd e r (S c h w a rz , 1 9 9 9 , S m ith , Jo b e , &  M in g a y , 1 9 9 1 , 

S u d m a n  et a l , 1 9 8 2 ) T h e  c o m b in a t io n  o f  th ese  c o g n it iv e  an d  d e s ig n  fe a tu re s  k n o w n  to 

a ffe c t  q u e s t io n n a ire  re sp o n se  b ia s  s t im u la te d  an  in t e r d is c ip l in a ry  a p p ro a c h  to  q u e s t io n n a ire  

d e s ig n  b e tw e e n  c o g n it iv e  p s y c h o lo g is ts  and  s u rv e y  m e th o d o lo g is ts  T h e  su b se q u e n t se rie s  

o f  C o g n it iv e  A s p e c ts  o f  S u rv e y  M e th o d o lo g y  ( C A S M )  s e m in a rs  w e re  e s ta b lish e d  to 

ad d re ss  is s u e s  o f  r e c a l l  an d  m e a su re m e n t b ia s  in  q u e s t io n n a ire s  ( U  S  D e p a rtm e n t o f  H e a lth  

an d  H u m a n  S e rv ic e s , 1 9 9 9 )

1 2  2  1 A d d re s s in g  R e c a l l  B ia s

O n e  o u tco m e  o f  th e  in a u g u ra l C A S M  m e e tin g  w a s  th e  d e v e lo p m e n t o f  a  c o g n it iv e  

m o d e l th a t p ro v id e s  a  th e o re t ic a l b a s is  fo r  th e  q u e s t io n -a n sw e r in g  p ro c e ss  (T o u ra n g e a u , 

1 9 8 4 ) T h is  m o d e l h a s  fo u r  s tag es th a t d e ta il h o w  th e  re sp o n d e n t (1 )  e n co d e s 

(c o m p re h e n d s ) th e  q u e s t io n , (2 )  re t r ie v e s  the  in fo rm a t io n  f ro m  m e m o ry , ( 3 )  ju d g e s  w h e th e r  

it  is  a ccu ra te  an d  re le v a n t  to th e  q u e st io n  a sk e d , an d  (4 )  d e c id e s  w h e th e r  to  e d it the  a n s w e r  

( l  e , d e c id e s  i f  th e  a n s w e r  re a c h e d  w i l l  s u f f ic e  an d  is  s o c ia l ly  d e s ira b le )  T h i s  m o d e l 

p ro v id e s  a  th e o re t ic a l b a s is  fo r  e x p la in in g  h o w  P A  in fo rm a t io n  is  s to re d  an d  re tn e v e d  an d  

h a s  b een  s u c c e s s fu l ly  u se d  m  th e  d e s ig n  an d  p re - te s t in g  o f  fo o d  fre q u e n c y  q u e s t io n n a ire s  

(S u b a r  et a l , 1 9 9 5 ) , g e n e ra l h e a lth  an d  p o p u la t io n -b a se d  s u r v e y s , l  e , T h e  N a t io n a l H e a lth  

In te r v ie w  S u rv e y  (N a t io n a l C e n tre  fo r  H e a lth  S ta t is t ic s , 1 9 9 1 ) an d  in  q u e s t io n n a ire s  

d e s ig n e d  at th e  U  S  C e n s u s  B u re a u  (G e rb e r , 2 0 0 2 )  an d  th e  N a t io n a l In s t itu te  o f  H e a lth  

( W i l l i s ,  2 0 0 2 )  O n ly  o ne  P A  q u e s t io n n a ire  (th e  L i f e t im e  P h y s ic a l  A c t i v i t y  Q u e s t io n n a ire )



h a s  b e e n  d e v e lo p e d  an d  p re-tested  u s in g  th is  c o g n it iv e  m o d e l (F n e d e n r e ic h , C o u m e y a , &  

B ry a n t , 1 9 9 8 ) T h is  w a s  an  in te rv ie w - le d  q u e s t io n n a ire  fo r  l i fe t im e  a c t iv i t y  T h is  th e s is  

d e sc n b e s  th e  n o v e l a p p lic a t io n  o f  th is  c o g n it iv e  m o d e l to  th e  d e s ig n  o f  a q u e s t io n n a ire  that 

req u e sts  in fo rm a t io n  abo u t P A  p a r t ic ip a t io n  o v e r  th e  p a s t- se v e n  d a y s

R e s e a rc h  is  re q u ire d  th a t e x p lo re s  the m eth o d  in  w h ic h  P A  in fo rm a t io n  is  s tru c tu re d  

w ith m  a u to b io g ra p h ic a l m e m o ry  ( A B M )  an d , in  p a r t ic u la r , w h a t  r e c a ll  c u e s  c a n  a s s is t  the  

re sp o n d e n t in  a c c e s s in g  th a t in fo rm a t io n  A  m o d e l o f  A B M ,  su c h  as C o n w a y ’ s m o d e l 

(1 9 9 6 , C o n w a y  &  R u b in , 1 9 9 3 ) , o f fe rs  a  th e o re t ic a l b a s is  fo r  e x p la in in g  h o w  m e m o n e s  are  

s tru c tu re d  an d  a c c e sse d  A n  a id e d  r e c a ll  p ro c e d u re  ( l  e , a  m e th o d  fo r  p ro v id in g  m e m o ry  

cu e s  to  h e lp  th e  re sp o n d e n t a c c e ss  th e  in fo rm a t io n )  th a t re f le c ts  th e  s tru c tu re  o f  A B M  h as  

p ro v e n  e f fe c t iv e  ( B e l l i ,  S h a y  &  S ta f fo rd , 2 0 0 1 )  I t  i s  re fe r re d  to  as a  “ p e rs o n a l t im e lin e ”  o r 

“ p e rso n a l c a le n d a r”  an d  p ro v id e s  the re sp o n d e n t w it h  m u lt ip le  c u e s  th a t a re  p e rs o n a lly  

re le v a n t , su c h  as w h e n , w h e re  and  w h a t  h ap p e n e d  T h e  p e rs o n a l c a le n d a r  is  b e lie v e d  to 

re f le c t  the s tru c tu re  o f  th e  m u lt ip le  p a th w a y s  th a t a c c e s s  m e m o n e s  in  A B M  T h is  th e s is  

e x p lo re s  the  u se  o f  a  p e rso n a l c a le n d a r  in  a id in g  r e c a ll  an d  a lso  u se s  a  m o d e l o f  A B M  

s tru c tu re  (C o n w a y , 1 9 9 6 ) to  e x p la in  th e  d if f ic u lt ie s  m  a c c e s s in g  v a n o u s  ty p e s  o f  P A  

in fo rm a t io n  th a t re p re se n t d if fe re n t  le v e ls  o f  c o g n it iv e  b u rd e n  to  th e  re sp o n d e n t

1 2  2  2  A d d re s s in g  M e a su re m e n t B ia s

T h e  d e s ig n  o f  th e  q u e s t io n n a ire  (e  g , la y o u t , q u e s t io n  w o rd in g  and  o rd e r ) c a n  a ffe c t

the  q u a lit y  o f  in fo rm a t io n  re c a lle d  (S u d m a n  et a l , 1 9 8 2 , T o u ra n g e a u  et a l , 2 0 0 0 ,

W a m e c k e  et a l , 1 9 9 7 ) R e c a l l  o f  d a i ly  a c t iv i t y  w a s  e n h a n c e d  fo r  s c h o o lc h ild re n  (N = 2 4 ,

age 11 -1 6  y e a rs )  fo r  s tru c tu re d  d a y s  th a t co n ta in e d  la n d m a rk  s tru c tu re s , e g , g o in g  to

s c h o o l, b re a k - t im e s , e v e n in g  a c t iv it ie s  (M c K e n n a , F o s te r  &  P a g e , 2 0 0 4 )  D e c o m p o sm g  the

d a y  in to  k n o w n  se c t io n s  (e  g , b e fo re  s c h o o l, at s c h o o l, a fte r  s c h o o l, a fte r  d in n e r)  a lso

e n h an ce d  th e  m e m o ry  o f  c h ild re n  (N = 2 2 , 8 -1 2  y e a r s ) , c o m p a re d  to  w h e n  th e  d a y  w a s  n o t

d e co m p o se d  (B a r a n o w s k i ,  1 9 8 5 ) M o re  re s e a rc h  is  re q u ire d  to  e x a m in e  th e  c o n te x ts  in

w h ic h  an  a d u lt ’ s d a y  c a n  be  d e co m p o se d  T h is  th e s is  e x p lo re s  th e  c o n te x ts  th a t a d u lts

p e rc e iv e  th e m se lv e s  to  b e  a c t iv e  d u n n g  th e  d a y

T h e  c h a ra c te n s t ic s  an d  la n g u a g e  o f  the ta rg e t p o p u la t io n  a re  an  im p o rta n t

c o n s id e ra t io n  m  th e  d e s ig n  o f  a q u e s t io n n a ire , as i t  re d u c e s  th e  p o te n t ia l fo r

m isu n d e rs ta n d in g  an d  a m b ig u o u s  w o rd in g  (W a m e c k e  et a l , 1 9 9 7 , A in s w o r t h , S te m fe ld ,

R ic h a rd s o n , &  Ja c k s o n , 2 0 0 0 b , S u d m a n  et a l , 1 9 8 2 ) F o r  P A  q u e s t io n n a ire s , u n d e rs ta n d in g
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o f  k e y  w o rd s  l ik e  “ p h y s ic a l  a c t iv i t y ” , “ e x e rc is e ”  an d  “ in te n s it y ”  a m o n g  re sp o n d en ts  is  

p a ra m o u n t, ye t th is  a sp e c t o f  q u e s t io n n a ire  d e s ig n  h as  r a r e ly  b e e n  e x p lo re d  (T u d o r- L o c k e  

et a l . ,  2 0 0 3 ) . M is u n d e rs ta n d in g s  a re  fu rth e r  co m p o u n d e d  w h e n  c u ltu re  an d  la n g u a g e  

d if fe re n c e s  a re  c o n s id e re d , h ig h lig h t in g  the  n e c e s s ity  fo r  p o p u la t io n - s p e c if ic  q u e s t io n n a ire s  

that c o n ta in  c u ltu r a l ly  re le v a n t  e x p re s s io n s  an d  e x a m p le s  (W a m e c k e  et a l . ,  1 9 9 7 ; S a l l i s  &  

S a e le n s , 2 0 0 0 ) . T h is  th e s is  h as  u se d  q u a lita t iv e  re se a rc h  m e th o d s  to  id e n t ify  c u ltu r a l ly  

s p e c if ic  in te rp re ta t io n s  an d  u n d e rs ta n d in g  o f  P A - re la te d  w o rd s .

T h e  e ffe c ts  o f  q u e st io n  o rd e r h a v e  p r im a r i ly  b e e n  e x p lo re d  in  o p in io n  an d  a ttitud e  

s u rv e y s . T h e  m a in  ty p e  o f  e f fe c t  fo u n d  o c c u rs  w h e n  o n e  o f  th e  q u e s t io n s  is  a g e n e ra l o ne  o n  

an  is s u e  an d  the  o th e r is  m o re  s p e c if ic  o n  the  sam e  is s u e . F in d in g s  su g g e st th at a n sw e rs  fo r  

the  s p e c if ic  q u e s t io n  do n o t ch a n g e  i f  it  is  p la c e d  f ir s t  o r  se co n d  b u t th a t a n s w e rs  fo r  the  

g e n e ra l q u e s t io n  are  a ffe c te d  i f  it  c o m e s  a fte r  the  s p e c if ic  q u e s t io n . E x p la n a t io n s  fo r  th is  

e ffe c t  su g g est th a t a fte r  a n s w e r in g  the  s p e c if ic  q u e s t io n , so m e  re sp o n d e n ts  a ssu m e  th a t the 

g e n e ra l q u e s t io n  e x c lu d e s  the s p e c if ic  p a rt a lre a d y  a n sw e re d  (K a lt o n  &  S c h u m a n , 1 9 8 2 ; 

S c h u m a n  &  L u d w ig ,  1 9 8 3 ; S t ra c k , S c h w a r z , &  G s c h n e id in g e r , 1 9 8 5 ) . R e s e a rc h  is  

re q u ire d  to a sse ss  w h e th e r  the  o rd e r o f  q u e st io n s  in  a P A  r e c a ll  q u e s t io n n a ire  e ffe c ts  the 

q u a lit y  o f  in fo rm a t io n  re t r ie v e d . T h is  th e s is  e x p lo re s  w h e th e r  th e  o rd e r in  w h ic h  q u e st io n s  

abo u t m o d era te  an d  h ig h  in te n s ity  p h y s ic a l  a c t iv i t y  a re  a sk e d  a f fe c ts  th e  r e l ia b i l i t y  o f  

in fo rm a t io n  rep o rte d .

1 .3 . Id e n t if ic a t io n  o f  R e s e a rc h  A r e a s

T h e  re se a rc h  in  th is  th e s is  e v o lv e d  su b se q u e n t to th e  id e n t if ic a t io n  o f  d is p a r it ie s  in  

the  lite ra tu re . F i r s t ly ,  the  e m e rg e n ce  o f  th e  in te r d is c ip l in a ry  C A S M  in te re s t  g ro up  h as 

p ro v id e d  e v id e n ce -b a se d  a s se rt io n s  fo r  u s in g  c o g n it iv e -b a se d  m eth o d s to e n h an ce  r e c a ll  

an d  im p ro v e  data  q u a l it y  in  the  a re as o f  fo o d  fre q u e n c y , o p in io n  p o l ls  an d  h e a lth  s u rv e y s  

(S u b a r  et a l . ,  1 9 9 5 ; G e rb e r , 2 0 0 2 ; W i l l i s ,  2 0 0 2 ; N a t io n a l C e n tre  fo r  H e a lth  S ta t is t ic s , 1 9 9 1 ). 

T h e  a p p lic a t io n  o f  a c o g n it iv e  m o d e l o f  the q u e s t io n -a n sw e r  p ro c e ss  (T o u ra n g e a u , 1 9 8 4 ; 

T o u ra n g e a u  et a l . ,  2 0 0 0 )  h as  n e v e r  b e en  a p p lie d  to th e  d e s ig n  an d  p re - te s t in g  o f  a s e lf ­

a d m in is te re d  p a s t-se v e n -d a y  P A  r e c a ll  q u e s t io n n a ire . O f  p a r t ic u la r  in te re s t  to the  P A -  

H e a lth  re la t io n s h ip  a re  th e  p ro b le m s  a s so c ia te d  w it h  r e c a ll in g  a c t iv it ie s  o f  m o d era te  an d  

h ig h  in te n s ity . K n o w le d g e  o f  the  s tru c tu re  o f  A B M  (C o n w a y , 1 9 9 6 ) m a y  a s s is t  in  

u n d e rs ta n d in g  re su lts  an d  p ro v id e  a ra t io n a le  fo r  u s in g  s p e c if ic  d e s ig n  fe a tu re s  in ten d e d  to 

a id  the  r e c a ll  o f  a c c u ra te  m e m o rie s  abo ut m o d era te  an d  h ig h  in te n s it y  p h y s ic a l  a c t iv it y .
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S e c o n d ly , the  u n d e rs ta n d in g  o f  te rm s  a sso c ia te d  w it h  P A  am o n g  ta rg e t p o p u la t io n s  

h a v e  b e e n  in a d e q u a te ly  e x p lo re d  an d  th e  n e c e s s it y  fo r  c u ltu ra l s p e c if ic i t y  m  q u e s t io n n a ire  

w o rd in g  is  o fte n  o v e r lo o k e d  (T u d o r - L o c k e  et a l , 2 0 0 3 , W a m e c k e  et a l , 1 9 9 7 ) T h is  

su g g ests  th a t the c o m m e n ts  an d  d e s c r ip t io n s  o f  th e  p ro p e rt ie s  o f  P A  an d  h o w  th e y  a re  

g e n e ra lly  e xp re s s e d  in  th e  v o c a b u la r y  o f  the  ta rg e t p o p u la t io n  o f  th is  q u e s t io n n a ire  (1 e , 

I r i s h  a d u lts , 18 -55  y e a rs  o ld ) n ee d  to  b e  e x p lo re d  D o c u m e n ta t io n  o f  m e th o d o lo g ie s  

u n d e rta k e n  m  P A  q u a lita t iv e  re s e a rc h  a re  in a d e q u a te ly  d e p ic te d  in  p u b lic a t io n s  (B id d le , 

M a rk la n d , G i lb o u m e , C h a z is a ra n t is , &  S p a rk e s , 2 0 0 1 )  T h is  th e s is  d o cu m e n ts  tw o  d if fe re n t  

m e th o d o lo g ie s  ( i  e , fo c u s  g ro u p s an d  c o g n it iv e  in te r v ie w s )  w h ic h  w e re  e m p lo y e d  to 

e x p lo re  th e  d e s c r ip t io n s  o f  P A - re la te d  te rm s b y  th e  ta rg e t p o p u la t io n

F in a l ly ,  th e  h e a lth - re la te d  s ig n if ic a n c e  o f  m o n ito r in g  p a r t ic ip a t io n  in  a c t iv i t y  o f  at 

le a s t m o d era te  in te n s it y , a s  p ro p o se d  b y  th e  A C S M / C D C  (P a te  et a l , 1 9 9 5 ) , re q u ire s  the  

v a lid a t io n  o f  in d iv id u a l q u e s t io n s  ab o u t h ig h  an d  m o d e ra te  in te n s it y  T h e  la c k  o f  o ne  g o ld  

sta n d a rd  c r ite r io n  in s tru m e n t th a t is  c a p a b le  o f  v a l id a t in g  th e  F I T T  p r in c ip le s  o f  l i f e s t y le  

P A  o b ta in e d  m  a q u e s t io n n a ire , su g g e sts  th a t th e  c o n c u rre n t  u se  o f  tw o  in s tru m e n ts  sh o u ld  

be  e m p lo y e d  ( A in s l ie ,  R e i l l y ,  &  W e s te rte rp , 2 0 0 3 )  C r it e r io n  in s tru m e n ts  su c h  as h e a rt ra te  

m o n ito rs  an d  a c c e le ro m e te rs  h a v e  k n o w n  l im ita t io n s  in  m e a s u r in g  l i f e s t y le  P A  (N ic h o ls ,  

M o rg a n , S a r k in , S a lh s , &  C a lfa s , 1 9 9 9 , J a k ic ic ,  W in te rs , L a g a l ly ,  &  e t a l , 1 9 9 9 , W e lk  &  

C o rb in , 1 9 9 5 ) M a n y  s tu d ie s  h a v e  u se d  a s in g le  c r it e r io n  in s tru m e n t to v a l id a te  a  n e w  P A  

q u e s t io n n a ire  (C r a ig  et a l , 2 0 0 3 , L o w th e r ,  M u tn e , L o u g h la n , &  M c F a r la n e , 1 9 9 9 , 

R ic h a rd s o n , A in s w o r t h , W u , Ja c o b s , &  L e o n , 1 9 9 5 ) O th e r  s tu d ie s  h a v e  u se d  m o re  th an  o ne  

p ie c e  o f  e q u ip m e n t c o n c u rre n t ly  (A in s w o r th  et a l , 2 0 0 0 b , A a d a h l &  Jo rg e n se n , 2 0 0 3 )  

H o w e v e r , th ese  in s tru m e n ts  w e re  n o t s y n c h ro n is e d  (m a tc h e d ) fo r  t im e  an d  w e re  th u s  

a n a ly se d  in d iv id u a l ly  T h is  p ro v id e d  tw o  se p ara te  v a l id i t y  sc o re s  fo r  th e  q u e s t io n n a ire  T h e  

c o n c u rre n t  u se  o f  tw o  t im e -m a tc h e d  in s tru m e n ts  sh o u ld  co m p e n sa te  fo r  o n e  a n o th e r ’ s 

l im ita t io n s  an d  p ro v id e  a m o re  c o m p re h e n s iv e  m e th o d  o f  m e a s u r in g  P A  an d  v a lid a t in g  a 

n e w  q u e s t io n n a ire  T h e  c o n c u rre n t u se  o f  tw o  t im e -m a tc h e d  in s tru m e n ts  (h e a rt  ra te  m o n ito r  

and  a c c e le ro m e te r ) w a s  u n d e rta k e n  in  th is  re s e a rc h
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1 4 Research Design

1 4 1  Use o f Qualitative and Quantitative Methodologies

T h is  th e s is  c o n s is ts  o f  tw o  q u a lita t iv e  an d  tw o  q u a n t ita t iv e  s tu d ie s  T h e  d e c is io n  to 

u se  b o th  o f  th ese  m e th o d o lo g ie s  w a s  a  p ro d u c t o f  th e  a im  an d  o b je c t iv e s  o f  the re la t iv e  

s tu d ie s  Q u a n t ita t iv e  an d  q u a lita t iv e  p a ra d ig m s  c o n tra s t  in  a l l  a sp e c ts  o f  re se a rc h , i  e , 

th e o re t ic a l f r a m e w o rk , se le c t io n  o f  sa m p le , c o lle c t in g , in te rp re t in g , a n a ly s in g  an d  re p o rt in g  

d a ta  In  e sse n c e , q u a lita t iv e  re se a rc h  ten d s to  u se  in d u c t iv e  re a s o n in g  to  d e v e lo p  h yp o th e se s  

f ro m  o b se rv a t io n s  m ad e  in  th e  f ie ld , w h i le  q u a n t ita t iv e  re s e a rc h  u s u a l ly  h a s  p re c o n c e iv e d  

h yp o th e se s  a g a in s t w h ic h  re s u lt s  a re  a sse sse d  ( F l i c k ,  2 0 0 2 , T h o m a s  &  N e ls o n , 2 0 0 1 )

1 4  1 2  Q u a lita t iv e  R e s e a rc h

T h e  q u a lita t iv e  a p p ro a ch  p e rm itte d  a  m eth o d  o f  u n d e rs ta n d in g  th e  m e a n in g  and 

d e s c r ip t io n  o f  s p e c if ic  te rm s an d  p h ra se s  fo r  p a r t ic ip a n ts  in  a  p a r t ic u la r  se tt in g  (S t ra u s s  &  

C o rb in , 1 9 9 8 , C r e s w e ll ,  1 9 9 8 ) T h is  w a s  a  p a r t ic u la r  re q u ire m e n t fo r  th e  fo c u s  g ro u p s in  

s tu d y  o n e , w h e re  in te rp re ta t io n s  an d  d e sc r ip t io n s  o f  k e y  w o rd s  an d  p h ra se s  re la te d  to  P A  

w e re  n ee d e d  to  g e n e ra te  ite m s  an d  q u e st io n s  fo r  u se  in  th e  q u e s t io n n a ire  T h e  fo c u s  g ro up  

fa c i l ita te d  th e  d is c u s s io n  th a t s a t is f ie d  the re q u ire m e n ts  o f  s tu d y  o n e , w h ic h  w a s  to d is c o v e r  

w h a t  a sp e c ts  o f  P A  w e re  c o n s id e re d  sa lie n t  an d  p a r t ic u la r ly  m e m o ra b le  b y  th e  p a r t ic ip a n t 

F ro m  th is  s tu d y , ite m s  c o u ld  be  g en e ra ted  fo r  in c lu s io n  in  th e  q u e s t io n n a ire  an d  p o ss ib le  

r e c a ll  c u e s  c o u ld  b e  id e n t if ie d  to  a s s is t  the  re sp o n d e n t to  re m e m b e r a c c u ra te ly  S tu d y  tw o  

a lso  re q u ire d  th e  o p p o rtu n ity  fo r  o b se rv a t io n  an d  e x p lo ra t io n  m  th e  f ie ld  th ro u g h  one-o n- 

one in te rv ie w s  T h is  s tu d y  so u g h t to e n su re  c la r i t y  an d  u n d e rs ta n d in g  o f  the  la y o u t  an d  

m e a n in g  o f  w o rd s  u se d  w it h in  the  d ra ft  q u e s t io n n a ire  an d  th is  w a s  m a d e  p o s s ib le  b y  

q u a lita t iv e  e n q u iry

T h e  a n a ly s is  o f  q u a lita t iv e  d a ta  o c c u rs  s im u lta n e o u s ly  w it h  d a ta  c o lle c t io n  T h is  

p e rm its  th e  re s e a rc h e r  to  be  c r i t ic a l ly  a w a re  o f  w h a t  th e y  a re  o b s e rv in g  an d  to  e n a b le  the 

fo c u s  to  b e  k e p t o n  the p u rp o se  o f  the o r ig in a l in v e s t ig a t io n  (S t ra u s s  et a l , 1 9 9 8 , B a rb o u r  

&  K i t z in g e r , 1 9 9 9 ) T h e  g e n e ra l p h a se s  a sso c ia te d  w it h  q u a lita t iv e  re s e a rc h  a re  ( l )  da ta  

c o lle c t io n , ( a )  a n a ly s in g  an d  c a te g o r isa t io n , an d  ( 111)  in te rp re ta t io n  an d  th e o ry  c o n s tru c t io n  

( F l i c k ,  2 0 0 2 )  In  s tu d y  o n e , d a ta  w a s  in te rp re te d  u s in g  a  c o n s ta n t c o m p a r is o n  te ch n iq u e  that 

fa c i l ita te d  u n d e rs ta n d in g  o f  a  c o m p le x  to p ic  th a t is  n o t fe a s ib le  th ro u g h  q u a n t ita t iv e  

m eth o d s (T u d o r - L o c k e  et a l , 2 0 0 3 , C r e s w e ll ,  1 9 9 8 ) Q u a lita t iv e  re s e a rc h  is  u s u a l ly



p re se n te d  th ro u g h  w o rd s , d e s c n p t io n s  an d  im a g e s  w h i le  q u a n t ita t iv e  re s e a rc h  is  u s u a l ly  

re p re se n te d  th ro u g h  n u m b e rs  (T h o m a s  et a l , 2 0 0 1 )

D a ta  c o lle c t io n  p ro ce d u re s  fo r  q u a lita t iv e  re s e a rc h  a re , in t e r v ie w s , d o c u m e n ts , 

o b se rv a t io n s  an d  a u d io -v is u a l e q u ip m e n t T h e  ty p e  o f  d a ta  c o lle c t io n  is  h o w e v e r  u s u a l ly  

d e te rm in e d  b y  the n a tu re  o f  th e  re s e a rc h  q u e st io n  In  th is  th e s is , in t e r v ie w s  in  th e  fo rm  o f  

fo c u s  g ro u p s an d  in d iv id u a l c o g n it iv e  in te rv ie w s  w e re  u se d  to  c o lle c t  d a ta  re q u ire d  to 

p ro d u ce  a  d ra ft  v e r s io n  o f  the  n e w  q u e s t io n n a ire

1 4  1 2  1 F o c u s  G ro u p s

T h e s e  are  a  q u a lita t iv e  m eth o d  o f  e n q u iry  th a t e n a b le , ( 1)  e x p lo ra t io n  an d  d is c o v e ry , 

( 11)  c o n te x t  an d  d ep th , an d  ( 111)  in te rp re ta t io n  o f  a  g iv e n  to p ic  m  a g ro u p  e n v iro n m e n t 

(M o rg a n , 1 9 9 8 b ) T h e y  w e re  u se d  in  s tu d y  o n e  o f  th is  re s e a rc h , fo r  th e  p u rp o se  o f  

g e n e ra tin g  ite m s  th a t a re  re le v a n t  to  th e  n e w  q u e s t io n n a ire  In  p a r t ic u la r , fo c u s  g ro u p s 

fa c i l ita te d  the e x p lo ra t io n  o f  th e  u n d e rs ta n d in g  o f  te rm s  re la te d  to  l i f e s t y le  p h y s ic a l  a c t iv i t y  

an d  m o d era te  an d  h ig h  in te n s it y  T h e s e  te rm s a re  s p e c if ic  to  th e  c o n te x t  o f  the 

A C S M / C D C  m in im u m  p a r t ic ip a t io n  g u id e lin e s  fo r  h e a lth  b e n e f its  (P a te  et a l , 1 9 9 5 ) an d  

th u s  i t  w a s  im p o rta n t to  in v e s t ig a te  h o w  th ese  te rm s  w e re  d e s c n b e d  in  the  v o c a b u la r y  o f  the  

ta rg e t p o p u la t io n  F o c u s  g ro u p s h a v e  p r e v io u s ly  b e en  u se d  fo r  th e  d e v e lo p m e n t an d  

re f in e m e n t  o f  in s tru m e n ts , to  id e n t ify  d o m a in s , to o b ta in  n a tu ra l v o c a b u la r y  fo r  ite m  

g e n e ra tio n  fo r  q u e s t io n n a ire s  an d  to  a sse ss  c u ltu ra l a p p ro p ria te n e ss  (S h a u g h n e s s y  &  

Z e c h m e is te r , 1 9 9 7 )

A lth o u g h  d e m o n stra t io n  o f  th e ir  u se  in  P A  q u e s t io n n a ire  d e s ig n  is  n o t p r o l i f ic  m  

l ite ra tu re  (S a lh s  et a l , 2 0 0 0 , F n e d e n re ic h  et a l , 1 9 9 8 , D u ra n te  &  A in s w o r t h , 1 9 9 6 ), th is  

ty p e  o f  in v e s t ig a t iv e  fo rm a t h a s  p r e v io u s ly  b e e n  u se d  to  e l ic i t  in fo rm a t io n  ab o u t c o m p le x  

b e h a v io u rs  an d  p e rc e p t io n s , l ik e  s m o k in g  (F r a n k la n d  et a l , 1 9 9 9 ) an d  p h y s ic a l  a c t iv i t y  

(M c K e n n a  et a l , 2 0 0 4 , T u d o r - L o c k e  et a l , 2 0 0 3 )  T h e  a d va n ta g e  o f  a  fo c u s  g ro up  fo r  the  

to p ic  o f  p h y s ic a l a c t iv i t y  l ie s  in  its  a b i l i t y  to  p o te n t ia lly  p ro v id e  a  r ic h n e s s  an d  c o m p le x it y  

o f  re sp o n se s  th a t are  g e n e ra te d  as a  re s u lt  o f  g ro u p  d y n a m ic s , d is c u s s io n  an d  c o n tra s t in g  

o p in io n s  (M o rg a n , 1 9 9 8 a ) T h is  ty p e  o f  d a ta  w a s  re q u ire d  fo r  th e  p u rp o se  o f  s tu d y  o n e , i  e , 

to g ene ra te  ite m s  fo r  a  p h y s ic a l  a c t iv i t y  q u e s t io n n a ire  th a t r e f le c t  th e  a c t iv i t y  e x p e r ie n c e s  o f  

the  ta rg e t p o p u la t io n , in  a  la n g u a g e  th e y  a re  fa m i l ia r  w it h
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1 .4 .1 .2 .2 .  C o g n it iv e  In te r v ie w s

T h e s e  w e re  u se d  w ith  e ffe c t  b y  M c K e n n a  an d  c o lle a g u e s  (2 0 0 4 )  fo r  the  p u rp o se  o f  

e x p lo r in g  th e  r e c a ll  o f  P A  am o n g  y o u n g  a d u lts . T h e  c o g n it iv e  in t e r v ie w  ( C l )  is  a q u a lita t iv e  

m eth o d  u se d  to  p re -te st a q u e s t io n n a ire  ( W i l l i s ,  2 0 0 2 ; W i l l i s ,  1 9 9 9 ) . I t  c a n  id e n t ify  

p o te n tia l d i f f ic u lt ie s  th a t m a y  a r is e  as a  re s u lt  o f  h u m a n  b e h a v io u r  w h e n  a n s w e r in g  a 

q u e st io n . T h e  p ro c e ss  o f  c o g n it iv e  in t e r v ie w in g  a im s  to  s tru c tu re  th e  p re - te s t in g  s itu a t io n  

b y  e m p lo y in g  a  m o d e l o f  c o g n it iv e  th e o ry  to c o n s tru c t  th e  in te r v ie w , e .g ., a m o d e l o f  the 

q u e s t io n -a n sw e r p ro c e ss  (T o u ra n g e a u , 1 9 8 4 ; T o u ra n g e a u  et a l . ,  2 0 0 0 ) . T h is  m o d e l p ro v id e s  

an  in s ig h t  in to  c o g n it iv e  p ro b le m  a re as  in  the  q u e s t io n n a ire  a s so c ia te d  w it h  u n d e rs ta n d in g  

an d  re t r ie v in g  in fo rm a t io n . T h e  c o g n it iv e  in te r v ie w  h a s  b een  u se d  to  p re -te s t an  in te rv ie w -  

le d  L i fe t im e  P h y s ic a l  A c t i v i t y  Q u e s t io n n a ire  (F r ie d e n re ic h  et a l . ,  1 9 9 8 ) an d  o th e r 

b e h a v io u r  q u e s t io n n a ire s , e .g ., fo o d  (S u b a r  et a l . ,  1 9 9 5 ) an d  c u ltu ra l d if fe re n c e s  in  q u e st io n  

w o rd in g  (W a m e c k e  et a l . ,  1 9 9 7 ) . T h is  th e s is  d e ta ils  th e  n o v e l a p p lic a t io n  o f  c o g n it iv e  

in te rv ie w in g  to p re -te st th e  fu n c t io n a lit y  o f  a s e lf-a d m in is te re d  p a s t- se v e n -d a y  P A  r e c a ll  

q u e s t io n n a ire .

1 .4 .1 .3 . Q u a n t ita t iv e  R e s e a rc h

T h e  d e d u c t iv e  p ro p e rt ie s  o f  q u a n tita t iv e  re se a rc h  w e re  m o re  ap p ro p ria te  to the 

p u rp o se  o f  s tu d ie s  th re e  an d  fo u r , i .e . ,  a s se ssm e n t o f  the  r e l ia b i l i t y  an d  v a l id i t y  o f  the 

q u e s t io n n a ire . T h e  o b je c t iv e  m eth o d  o f  d a ta  c o lle c t io n  an d  s ta t is t ic a l a n a ly s is  p ro ce d u re s  

a sso c ia te d  w it h  the  u se  o f  v a lid a te d  in s tru m e n ts  su ite d  the  te s t in g  o f  the  h y p o th e se s  in  th ese  

s tu d ie s . O th e r  fe a tu re s  o f  the  q u a n t ita t iv e  p a ra d ig m  w e re  a p p ro p ria te  to th e  re q u ire m e n ts  o f  

a c h ie v in g  o b je c t iv e  re s u lt s  f ro m  th ese  s tu d ie s . T h e s e  in c lu d e d  d e s ig n in g  th e  s tu d y  so  th at 

in f lu e n c e  f ro m  the  re se a rc h e r  is  e x c lu d e d  as fa r  as p o s s ib le  an d  p a r t ic ip a n ts  a re  u s u a l ly  

se le c te d  f ro m  a ra n d o m  sa m p le , th u s  e n su r in g  o b je c t iv it y  o f  th e  s tu d y  ( F l i c k ,  2 0 0 2 ; 

S h a u g h n e s s y  &  Z e c h m e is te r , 1 9 9 7 ) . U s e  o f  a q u a n t ita t iv e  p a ra d ig m  fo r  th ese  tw o  s tu d ie s  

m e a n t th a t the  re s u lt s  c o u ld  be  e x tra p o la te d  fo r  g e n e ra lity  to  o th e r sa m p le s  o f  s im i la r  

c h a ra c te r is t ic s .

A  s u m m a ry  o f  the o b je c t iv e s  o f  b o th  p a ra d ig m s  h ig h lig h ts  th e  d if fe re n c e s  an d  

m e r its  o f  ea ch  o f  th e m  an d  th e ir  r e la t iv e  a p p ro p ria te n e ss  fo r  th e  s tu d ie s  o u t lin e d  in  th is  

th e s is , “ q u a n t ita t iv e  m eth o d s in te n d  to m ee t th re e  g o a ls ; d e s c r ip t io n , e x p la n a t io n  and  

p re d ic t io n ” , (S h a u g h n e s s y  et a l . ,  1 9 9 7 , p .2 0 ) ,  w h i le  “ the  o b je c t iv e s  o f  q u a lita t iv e  m eth o d s

are  p r im a r i ly  d e s c r ip t io n , u n d e rs ta n d in g  an d  m e a n in g ” , (T h o m a s  et a l . ,  2 0 0 1 ) .
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T h e  a im  o f  th is  th e s is  w a s  to  d e s ig n , p re -te st an d  v a lid a te  a  s e lf-a d m m is te re d  past- 

s e v e n -d a y  r e c a ll  P A  q u e s t io n n a ire , that w a s  c u ltu r a l ly  s p e c if ic  an d  u se d  c o g m tiv e ly -b a se d  

m o d e ls  o f  the s tru c tu re  o f  A B M  an d  th e  q u e s t io n -a n sw e r  p ro c e s s , to  e n h a n ce  th e  q u a lit y  o f  

d a ta  re c a lle d  F o u r  s tu d ie s  w e re  u n d e rta k e n  to c o m p le te  th is  ta s k  an d  th e  a im s  an d  

o b je c t iv e s  o f  e a ch  are  o u t lin e d  b e lo w

1 5 1  Study One

T h e  a im  o f  th is  s tu d y  w a s  to  g ene ra te  ite m s  fo r  q u e s t io n s  in  th e  in i t ia l  d ra ft  o f  the  

n e w  p h y s ic a l  a c t iv i t y  r e c a ll  q u e s t io n n a ire , th ro u g h  a se r ie s  o f  fo c u s  g ro u p s  T h e  s p e c if ic  

o b je c t iv e s  w e re

l  T o  e x p lo re  d e f in it io n s , e x a m p le s  an d  c o n te x ts  o f  “ p h y s ic a l  a c t iv i t y ”  an d  a s so c ia te d  

te rm s , su c h  a s  “ m o d e ra te ”  an d  “ h ig h  in te n s ity ”  (to  e n a b le  a p p ra is a l o f  c o m p lia n c e  

w ith  th e  1995  C D C / A C S M  g u id e lin e s )  

l i  T o  e x p lo re  th e  p h y s ic a l  an d  p s y c h o lo g ic a l d e sc r ip to rs  o f  P A  an d  in te n s ity  th a t a re  

sa lie n t  an d  re le v a n t  to the ta rg e t p o p u la t io n  

n i  T o  u se  T o u ra n g e a u ’ s (1 9 8 4 , T o u ra n g e a u  et a l , 2 0 0 0 )  c o g n it iv e  m o d e l o f  the

q u e s t io n -a n sw e r re sp o n se  p ro c e ss  to  id e n t ify  h o w  P A  is  u n d e rs to o d  an d  re c a lle d  b y  

the p a rt ic ip a n ts  an d  to  id e n t ify  p o s s ib le  r e c a ll  c u e s  fo r  in c lu s io n  in  the  q u e s t io n n a ire

15 2 Study Two

T h e  a im  o f  th is  s tu d y  w a s  to  q u a l it a t iv e ly  p re -te s t th e  d ra ft  v e r s io n  o f  the n e w  

p h y s ic a l  a c t iv i t y  r e c a ll  q u e s t io n n a ire , b y  m e a n s  o f  a  c o g n it iv e  in te r v ie w in g  te c h n iq u e  

( W i l l i s ,  2 0 0 2 , G e rb e r , 2 0 0 2 )  T h e  fo u r  c o g n it iv e  p ro c e sse s  o f  th e  q u e s t io n -a n sw e r  p ro c e ss  

m o d e l (se e  p  4 ) ,  (T o u ra n g e a u , 1 9 8 4 , T o u ra n g e a u  et a l , 2 0 0 0 )  w e re  a sse sse d  d u rin g  the  

p re -te s tin g  o f  the  q u e s t io n n a ire  T h e  s p e c if ic  o b je c t iv e s  o f  th is  s tu d y  w e re  

l  T o  id e n t ify  w h ic h  c o g n it iv e  p ro c e sse s  a re  a ffe c te d  b y  th e  p ro b le m s , a m b ig u it ie s  an d  

m isu n d e rs ta n d in g s  p re se n t in  the  d ra ft  v e r s io n  o f  th e  n e w  p h y s ic a l  a c t iv i t y  r e c a ll  

q u e s t io n n a ire

n  T o  id e n t if y  w h a t  r e t r ie v a l p ro c e sse s  p a r t ic ip a n ts  u se  to  c a lc u la te  th e  fre q u e n c y  an d  

d u ra t io n  o f  a c t iv it ie s  at m o d e ra te  and  h ig h  in te n s it y

1 5 Aim  and Objectives o f  this Thesis
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in  T o  am e n d  p ro b le m a tic  a re as id e n t if ie d  w it h in  th e  q u e s t io n n a ire  an d  to  p re p a re  it  fo r  

p s y c h o m e tr ic  e v a lu a t io n

15 3 Study Three

T h e  a im  o f  th is  s tu d y  w a s  to  a sse ss  the  r e l ia b i l i t y  p ro p e rt ie s  o f  th e  n e w  p h y s ic a l  

a c t iv i t y  r e c a ll  q u e s t io n n a ire , in  a  te st-re test m e th o d  T h is  in v o lv e d  e v a lu a tm g  th e  r e l ia b i l i t y  

o f  th e  co m p o n e n t p a r ts  o f  to ta l p h y s ic a l  a c t iv i t y ,  1 e , m o d e ra te  an d  h ig h  in te n s ity  a c t iv i t y  

T h e  s p e c if ic  o b je c t iv e s  o f  th is  s tu d y  w e re

I  T o  a sse ss  w h e th e r  the p e rso n a l c a le n d a r  r e c a ll  c u e  h a s  an  e f fe c t  o n  th e  r e l ia b i l i t y  o f  

the  q u e s t io n n a ire

I I  T o  c o m p re h e n s iv e ly  a sc e r ta in  th e  r e l ia b i l i t y  o f  to ta l p h y s ic a l  a c t iv i t y

in  T o  a s c e r ta in  an d  c o m p a re  th e  in d iv id u a l r e l ia b i l i t y  sc o re s  o f  m o d e ra te  an d  h ig h  

in te n s ity  p h y s ic a l  a c t iv i t y

iv T o  a sse ss  th e  r e l ia b i l i t y  p ro p e rt ie s  o f  d if fe re n t  ty p e s  o f  a c t iv i t y ,  (e  g  h o u s e w o rk , 

sp o rt ) w it h in  th ese  in te n s it ie s

v  T o  a sc e r ta in  w h e th e r  a q u e st io n -o rd e r e f fe c t  is  ap p a ren t in  in f lu e n c in g  the  r e l ia b i l i t y  

sco re  o f  th e  q u e s t io n n a ire

v i  T o  a sc e r ta in  w h e th e r  P A R Q  is  re l ia b le  fo r  p a r t ic ip a n ts  at a l l  S O C , i  e n o t re g u la r ly  

a c t iv e  an d  n o t r e g u la r ly  a c t iv e

15 4 Study Four

T h e  a im  o f  th is  s tu d y  w a s  to  a sse ss  th e  v a l id i t y  o f  th e  n e w  p h y s ic a l  a c t iv i t y  r e c a ll  

q u e s t io n n a ire  T h e  s p e c if ic  o b je c t iv e s  w e re  to a sse ss  

i  T h e  c r ite r io n  c o n c u rre n t  v a l id i t y  o f  th e  n e w  q u e s t io n n a ire , w it h  th e  R T 3  

a c c e le ro m e te r  as th e  c r it e r io n  m e a su re  

11 I f  th e  s tre n g th  o f  th e  re la t io n s h ip  b e tw e e n  q u e s t io n n a ire  d a ta  an d  th e  c n te n o n

m e a su re  ( R T 3 ) ,  w i l l  le s se n  as t im e  b e tw e e n  o c c u rre n c e  o f  a c t iv i t y  an d  t im e  o f  r e c a ll  

in c re a se s

in  T h e  c n te n o n  c o n c u rre n t  v a l id i t y  o f  the  n e w  q u e s t io n n a ire  w it h  th e  s im u lta n e o u s  u se  

o f  te m p o ra lly -m a tc h e d  h e a rt ra te  an d  R T 3  a c c e le ro m e te r  d a ta  (m in u te s  o f  a c t iv i t y )  as 

th e  c n te n o n  m eth o d

i v  I f  h ig h  in te n s it y  a c t iv i t y  (m in u te s  o f  a c t iv i t y )  w i l l  d e m o n stra te  b e tte r c o n c u rre n t 

v a l id i t y  th an  m o d era te  in te n s ity  (m in u te s  o f  a c t iv i t y )
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v  T h e  c o n s tru c t  v a l id i t y  o f  th e  n e w  q u e s t io n n a ire  a g a in s t th e  S ta g e s  o f  C h a n g e  m o d e l o f  

b e h a v io u ra l in te n t io n

1 6  D e lim ita t io n s  o f  th is  T h e s is

T h e  la c k  o f  a n  o b je c t iv e  g o ld  s ta n d a rd  p h y s ic a l  a c t iv i t y  m e a su re m e n t in s tru m e n t 

w a s  a  d e lim ita t io n  o f  th is  s tu d y  T h is  m e a n t th a t th e  n e w  q u e s t io n n a ire  w a s  b e m g  co m p are d  

w ith  a  m e a su re m e n t in s tru m e n t (a  t n a x ia l  R T 3  a c c e le ro m e te r ) , th a t w a s  le s s  th an  o p t im a l m  

m e a s u r in g  th e  d iv e rs e  p ro p e rt ie s  o f  P A  (N ic h o ls  et a l , 1 9 9 9 , W e lk  et a l , 1 9 9 5 , J a k ic ic  et 

a l , 1 9 9 9 ) A  se co n d  d e lim ita t io n  o f  th e  v a l id i t y  s tu d y  w a s  th e  la c k  o f  an  in te g ra te d  h ea rt 

ra te  m o n ito r  an d  a c c e le ro m e te r  u n it  as th e y  are  n o t y e t c o m m e r c ia l ly  a v a ila b le  (A in s l ie  et 

a l , 2 0 0 3 )  In s te a d , se p ara te  h e a rt ra te  an d  a c c e le ro m e te r  e q u ip m e n t w e re  te m p o ra lly  

m a tch e d , to  e n su re  th a t b o th  in s tru m e n ts  w e re  m e a s u r in g  th e  e x a c t  sa m e  sp a c e  in  t im e , and  

th en  u se d  c o n c u rre n t ly  A lth o u g h  n u m e ro u s  p re c a u t io n s  an d  v a l id i t y  c h e c k s  w e re  e m p lo y e d  

to e n su re  th a t th e  p ro c e d u re  w a s  as a c c u ra te  as p o s s ib le , th is  m e th o d o lo g y  is  fa r  f ro m  

o p tim a l in  e n su r in g  m in im a l m e a su re m e n t e rro r

T h e  n a tu ra l d e c a y  in  m e m o ry  a sso c ia te d  w ith  th e  p a s s in g  o f  t im e  w a s  a  d e lim ita t io n , 

as i t  m e a n t th a t an  e le m e n t o f  s y s te m a t ic  b ia s  w a s  p re se n t in  th e  re te s t c o n d it io n  (t im e  tw o ) 

th at w a s  n o t p re se n t in  th e  test c o n d it io n  (t im e  o n e ) In  th is  s tu d y , a  fo u r-d a y  o v e r la p  

m e th o d o lo g y  w a s  u se d  fo r  the  te st-re test r e l ia b i l i t y  T h i s  m e a n t th a t w h a t  w a s  the  p re v io u s  

d a y ’ s r e c a ll  at t im e  o ne  w a s  n o w  fo u r  d a y s  a w a y  at t im e  tw o  T h e  ra t io n a le  fo r  u s in g  a  fo u r  

d a y  o v e r la p  is  d is c u s s e d  in  C h a p te r  F iv e ,  h o w e v e r  th e  te m p o ra l d e c a y  in  c o g n it iv e  

p ro c e sse s  is  a  n a tu ra l o c c u rre n c e  th a t c a n  n o t b e  a lte re d  ( L in t o n , 1 9 8 2 , W a g e n a a r , 1 9 8 6 , 

E y s e n c k  &  K e a n e , 2 0 0 1 )

T h e  c o m p le te  n o v e lt y  o f  d if fe re n t  a sp e c ts  o f  th is  th e s is  l im ite d  th e  c o m p a n s o n  o f  

m a n y  o f  th e  re s u lt s  fo u n d  h e re  to  o th e r s im i la r  s tu d ie s  N o v e l  a sp e c ts  in c lu d e d  ( l )  the  u se  o f  

the  c o g n it iv e  in te r v ie w  te c h n iq u e  to  p re -te st th e  q u e s t io n n a ire , ( 11)  th e  u se  o f  the  c o g n it iv e  

m o d e ls  o f  a u to b io g ra p h ic a l m e m o ry  s tru c tu re  an d  th e  q u e s t io n -a n sw e r  p ro c e ss  to d e s ig n  

the q u e s t io n n a ire  an d  in te rp re t re s u lt s , ( i n )  a sse ssm e n t o f  a q u e s t io n -o rd e r  e ffe c t , ( iv) 

asse ssm e n t o f  the im p a c t  o f  a  p e rso n a l c a le n d a r  r e c a l l  c u e  o n  r e l ia b i l i t y ,  an d  ( v )  the 

c o n c u rre n t u se  o f  tw o  t im e -m a tc h e d  c r ite r io n  m e a su re s  to  v a lid a te  th e  q u e s t io n n a ire
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T h is  th e s is  c o n s is ts  o f  se v e n  ch a p te rs  C h a p te r  T w o  e x p lo re s  th e  re le v a n t  lite ra tu re  

p e rta in in g  to , ( 1)  th e  re la t io n s h ip  b e tw e e n  P A  and  h e a lth , ( 11)  m e th o d s  o f  m e a s u r in g  P A  ( 111)  

o th e r P A  q u e s t io n n a ire s  in  u se , and  ( iv) th e  c u rre n t  th e o re t ic a l m o d e ls  u se d  to  id e n t ify , 

e x p la in  an d  o v e rc o m e  c o g n it iv e  d i f f ic u lt ie s  a sso c ia te d  w it h  q u e s t io n n a ire  re sp o n se  b ia s  

T h e  d e v e lo p m e n t o f  th e  d ra ft  v e r s io n  o f  th e  p h y s ic a l  a c t iv i t y  q u e s t io n n a ire  th ro u g h  fo c u s  

g ro u p s is  o u t lin e d  in  C h a p te r  T h re e  w h ile  C h a p te r  F o u r  d e ta ils  th e  c o g n it iv e  p re -te s tin g  

p ro c e d u re  u se d  to  p re p a re  th e  q u e s t io n n a ire  fo r  p s y c h o m e tr ic  e v a lu a t io n  T h e  m e th o d s , 

re s u lt s  an d  d is c u s s io n  o f  th e  r e l ia b i l i t y  an d  v a l id i t y  s tu d ie s  a re  th e  fo c u s  o f  C h a p te rs  F iv e  

an d  S i x  F in a l ly ,  C h a p te r  S e v e n  l in k s  the  f in d in g s  o f  a l l  o f  th e  in d iv id u a l s tu d ie s  and  

p ro v id e s  re c o m m e n d a t io n s  fo r  in s ta n c e s  in  w h ic h  th is  q u e s t io n n a ire  s h o u ld  be  o p t im a lly  

u se d , as w e l l  as g u id e lin e s  fo r  th e  d e s ig n , p re - te s t in g  an d  v a l id a t io n  o f  o th e r P A  

q u e s t io n n a ire s

1 8  F in a l  N o te

T o  e n a b le  ease  o f  re fe re n c e  in  th e  su c c e e d in g  c h a p te rs , th e  q u e s t io n n a ire  d e v e lo p e d  

as an  o u tco m e  o f  th is  re s e a rc h  w i l l  h e re a fte r  be  re fe r re d  to  as P A R Q  (P h y s ic a l  A c t iv i t y  

R e c a l l  Q u e s t io n n a ire )  F u rth e rm o re , the  f in a l  v e r s io n  o f  the  q u e s t io n n a ire  (A p p e n d ix  9 )  

a lso  c o n ta in s  q u e s t io n s  abo u t se d e n ta ry  a c t iv it ie s  T h e  d e v e lo p m e n t an d  r e l ia b i l i t y  o f  these  

q u e st io n s  are  n o t th e  fo c u s  o f  th is  th e s is  an d  so  a re  n o t re fe r re d  to  in  the  fo l lo w in g  ch a p te rs

1 7 Structure o f  this Thesis
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Chapter 2 - Literature Review

2 1 In tro d u c t io n

S e lf- re p o rt  p h y s ic a l  a c t iv i t y  ( P A )  q u e s t io n n a ire s  h a v e  b e en  u se d  b y  e p id e m io lo g is ts  

an d  e x e rc is e  s c ie n t is ts  to  s tu d y  the re la t io n s h ip  b e tw e e n  p h y s ic a l  a c t iv i t y  p a r t ic ip a t io n  an d  

c e rta in  d ise a se s , su c h  as s ite - s p e c if ic  c a n c e rs  (T h u n e  et a l , 2 0 0 1 , F n e d e n re ic h , C o u m e y a ,

&  B r y a n t , 2 0 0 1 ) , c a rd io v a s c u la r  an d  c o ro n a ry  h e a rt  d ise a se  (B o re h a m , T w i s k ,  M u r ra y , 

S t ra in , &  C ra n , 2 0 0 1 , L e e , S e s so , &  P a ffe n b a rg e r , 2 0 0 0 )  an d  d e p re s s io n  (D u n n  et a l , 2 0 0 1 , 

P a ffe n b a rg e r  &  L e e ,  1 9 9 4 ) T h e y  h a v e  a lso  b e en  u se d  to  a sse ss  the e f fe c t iv e n e s s  o f  

in te rv e n t io n s  in  in c re a s in g  p h y s ic a l  a c t iv i t y  (W in e t t , 1 9 9 8 , S a l l i s  et a l , 1 9 8 5 ) an d  p a tte rn s  

o f  p a r t ic ip a t io n  (L iv in g s to n e  et a l , 2 0 0 1 , F a h e y , L a y t e ,  &  G a n n o n , 2 0 0 4 , K e l le h e r  et a l , 

2 0 0 3 )

S e lf- re p o rt  p h y s ic a l  a c t iv i t y  q u e s t io n n a ire s  a re  h e a v i ly  r e l ia n t  u p o n  m e m o ry  re c a ll  

p ro c e sse s  to o b ta in  in fo rm a t io n  abo u t a c t iv it ie s  d o n e  at so m e  t im e  in  th e  p a s t R e s p o n d e n t ’ s 

o fte n  s u p p ly  in fo rm a t io n  th a t is  le s s  th an  a c c u ra te  b e c a u se  o f  l im it s  o n  th e ir  a b i l i t y  to 

a c c e s s  an d  re t r ie v e  re le v a n t  in fo rm a t io n  f ro m  m e m o ry  (B r a d b u m , R ip s ,  &  S h e v e ll ,  1 9 8 7 , 

F n e d e n re ic h  et a l , 1 9 9 8 , D u ra n te  et a l , 1 9 9 6 ) Im p ro v e m e n ts  m a y  b e  p o s s ib le  w ith  the 

in c lu s io n  o f  m e m o ry  p ro b es  an d  cu e s  an d  b y  u s in g  c o g n it iv e  m o d e ls  to a sse ss  s tra te g ie s  

u se d  to  r e c a ll  in fo rm a t io n  T h is  s tra te g y  h a s  b een  u se d  in  o th e r q u e s t io n n a ire  a re a s , su c h  as 

fo o d  f re q u e n c y  (S u b a r  et a l , 1 9 9 5 ) an d  s o c ia l-e c o n o m ic  b e h a v io u rs  ( B e l l i ,  S h a y , &

S ta ffo rd , 2 0 0 1 )  an d  h a s  a lso  b een  a d vo ca te d  fo r  u se  in  th e  P A  d o m a in  (M c K e n n a  et a l , 

2 0 0 4 , D u ra n te  et a l , 1 9 9 6 ) U s in g  a  c o g n it iv e  m o d e l o f  r e c a l l  is  a  n o v e l a p p ro a ch  to the  

d e s ig n  an d  p re - te s t in g  o f  a  se lf-a d m in is te re d  p a s t- se v e n -d a y  p h y s ic a l  a c t iv i t y  q u e s t io n n a ire  

an d  is  th e  p r im a ry  re s e a rc h  fo c u s  o f  th is  c u r re n t  s tu d y

V a l id a t io n  o f  se lf- re p o rt  P A  q u e s t io n n a ire s  is  l im ite d  b y  th e  la c k  o f  a  g o ld  s tan d a rd  

c n te n o n  in s tru m e n t th a t re f le c ts  th e  o u tp u t o f  the q u e s t io n n a ire , in  te rm s  o f  m e a s u n n g  the  

F re q u e n c y , In te n s ity , T im e  an d  T y p e  ( F I T T )  a sp e c ts  o f  P A  ( S a l l i s  et a l , 2 0 0 0 , W e lk , B la i r ,  

W o o d , Jo n e s , &  T h o m p s o n , 2 0 0 0 , M o n to y e  et a l , 2 0 0 1 )  T h e  c o n c u rre n t  u se  o f  tw o  

c n te n o n  in s tru m e n ts  th a t, to g e th e r, c a n  ca p tu re  a l l  F I T T  in fo rm a t io n  h a s  b e e n  a d vo ca te d  as 

a  n o v e l m e th o d  o f  v a l id a t in g  a  P A  q u e s t io n n a ire  (B a s s e t t , 2 0 0 0 )  a n d  h a s  b e e n  u n d e rta k e n  m  

th is  re se a rc h

T h e  fo l lo w in g  s e c t io n  w i l l  r e v ie w  c u rre n t  l ite ra tu re  th a t e x a m in e s , ( l )  th e  re la t io n s h ip  

b e tw e e n  P A  an d  h e a lth , ( 11)  m eth o d s o f  m e a s u n n g  P A  ( in )  o th e r s e lf- re p o rt  q u e s t io n n a ire s
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u se d  in  P A  re s e a rc h , a n d  ( i v )  th e  c u r re n t  th e o re t ic a l c o g n it iv e  m o d e ls  u se d  to  id e n t ify , 

e x p la in  a n d  o v e rc o m e  c o g n it iv e  d i f f ic u lt ie s  a s s o c ia te d  w ith  q u e s t io n n a ire  re s p o n se  b ia s . A  

f in a l s e c t io n  e x a m in e s  a  m o d e l o f  in te n t io n a l b e h a v io u r  c h a n g e , th a t p ro v id e s  an  in s ig h t  

in to  w h e n  a d ju s tm e n ts  in  b e h a v io u r  a n d  b e h a v io u ra l in te n t io n  a re  l ik e ly  to  o c c u r . T h e  

S ta g e s  o f  C h a n g e  m o d e l w a s  in c lu d e d  in  th e  c r it e r ia  fo r  re c ru itm e n t  in  o rd e r  to  g a in  

re p re se n ta t io n  fro m  p e o p le  w h o  a re  a t v a r io u s  s ta g e s  o f  b e in g  a n d  in te n d in g  to  b e c o m e  

p h y s ic a l ly  a c t iv e .

2 .2 . P h y s ic a l  A c t iv i t y  ( P A )  a n d  H e a lth

P h y s ic a l  in a c t iv i t y  h a s  b e e n  re c o g n is e d  a s  a  s e r io u s , g lo b a l p ro b le m  th a t c o n tr ib u te s  

to  h ig h  ra te s o f  u n n e c e s s a ry  i l ln e s s  an d  p re m a tu re  d e a th  (B o o th , 2 0 0 0 ; D u b b e rt , 2 0 0 2 ) .  In  

p a r t ic u la r , p e o p le  w h o  a re  in a c t iv e  a re  m o re  l i k e ly  to  b e  s u s c e p t ib le  to d e v e lo p in g  d ise a se s  

o f  th e  c a rd io - v a s c u la r  a n d  c ir c u la to ry  s y s te m s , w h i le  re g u la r  p a r t ic ip a t io n  in  m o d e ra te  

in te n s ity  p h y s ic a l  a c t iv i t y  is  k n o w n  to  re d u c e  th e  in c id e n c e  o f  th e se  an d  o th e r  in f i r m it ie s ,  

s u c h  as d e p re s s io n , a n x ie ty , o s te o p o ro s is  a n d  c a n c e rs  ( B la i r ,  C h e n g , &  H o ld e r , 2 0 0 1 ; 

F r ie d e n re ic h  e t a l . ,  2 0 0 1 ; F r ie d e n re ic h  &  R o h a n , 1 9 9 5 ; U .S .  D e p a rtm e n t  o f  H e a lth  an d  

H u m a n  S e r v ic e s , 1 9 9 6 )  C M O  re p o rt , 2 0 0 4  . T h e  in c id e n c e  o f  c o -m o rb id it ie s  a re  l ik e w is e  

p o s it iv e ly  a ffe c te d , e .g ., l ip id  p ro f ile s  (C a r r o l l ,  C o o k e , &  B u t t e r ly ,  2 0 0 0 ) ,  h y p e rte n s io n  

( L e s n ia k  &  D u b b e rt , 2 0 0 1 )  an d  d ia b e te s  ( K e l le y  &  G o o d p a s te r , 2 0 0 1 ) .  A  s u m m a ry  o f  th e  

p h y s io lo g ic a l  a n d  p s y c h o lo g ic a l b e n e f its  o f  p a r t ic ip a t io n  in  re g u la r  P A  a re  o u t lin e d  b e lo w

in  T a b le  2 . 1 .

T a b le  2 .1 . Some physiological and psychological benefits o f regular physical activity
R e d u c e s  r is k  o f  d e v e lo p in g Im p ro v e s

H e a rt  D is e a s e B lo o d  L ip id  P r o f i le

T y p e  I I  D ia b e te s B lo o d  P re s s u re

C a n c e r  (B r e a s t ,  C o lo n ) W e ig h t

C a r d io v a s c u la r  D is e a s e S tre n g th  a n d  F le x ib i l i t y

O b e s ity P s y c h o lo g ic a l  w e ll- b e in g

D e p re s s io n S t re s s / A n x ie ty

H y p e rte n s io n S e lf - E s te e m

F u n c t io n a l C a p a c it y

N o te . T h i s  ta b le  re p re se n ts  a  s u m m a ry  o f  th e  e v id e n c e -b a se d  re s e a rc h  re fe rre d  to  in  th e  

p re v io u s  p a ra g ra p h  a n d  S e c t io n  2 .1 .
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R e c e n t  e v id e n ce -b a se d  re s e a rc h  h as  s h o w n  th a t h e a lth  b e n e f its  a re  e v id e n t f ro m  

p a r t ic ip a t io n  in  m o d era te  in te n s ity  p h y s ic a l  a c t iv i t y  ( B l a i r  &  C o n n e lly ,  1 9 9 6 ; P a ffe n b a rg e r  

et a l . ,  2 0 0 0 ) . R e s u lt s  f ro m  co h o rt an d  c a se -c o n tro l s tu d ie s  th a t in v e s t ig a te d  the  in d ep e n d en t 

e ffe c t  o f  o c c u p a t io n a l an d  le is u re - t im e  P A  o n  b re a s t c a n c e r  (N = 4 1 )  an d  c o lo n  c a n c e r  

(N = 4 8 ) , in d ic a te d  th at th e  in c id e n c e  o f  c o lo n  an d  b re a s t c a n c e r  is  p o s it iv e ly  a ffe c te d  b y  

p a r t ic ip a t io n  in  P A  o f  at le a s t m o d era te  in te n s ity  (T h u n e  et a l . ,  2 0 0 1 ) .

T h e  e x te n t o f  h e a lth  b e n e fits  in c u rre d  d ep end s u p o n  th e  b a s e lin e  a e ro b ic  f itn e s s  o f  

the  in d iv id u a l ,  as w e l l  as the  F re q u e n c y , In te n s ity , d u ra t io n  (T im e )  an d  T y p e , ( i .e . ,  the  

F I T T  p r in c ip le s ) ,  o f  the  a c t iv i t y  eng ag ed  in  (L a m o n te  &  A in s w o r t h , 2 0 0 1 ) .  T h e  

co m b in a t io n  o f  th ese  fa c to rs  an d  th e ir  re la t io n s h ip  w it h  g e n e ra l h e a lth  s ta tu s  is  re fe r re d  to 

as the  “ d o se -re sp o n se  c u rv e ” . T h is  c u rv e  d e sc r ib e s  th e  h e a lth  b e n e fits  th a t m o d era te  

in te n s ity  a c t iv i t y  c a n  c o n fe r  o n  p r e v io u s ly  se d e n ta ry  p e o p le . I t  a lso  in d ic a te s  the  h e a lth  

im p ro v e m e n ts  th at in d iv id u a ls  w ith  a h ig h e r  b a s e lin e  f itn e s s  ca n  o b ta in , fo l lo w in g  

p a rt ic ip a t io n  in  m o re  in te n se  a c t iv it ie s  o f  a lo n g e r  d u ra t io n  (se e  C h a p te r  O n e , p .2 . fo r  a 

m o re  d e ta ile d  e x p la n a t io n  o f  the  d o se -re sp o n se  c u rv e ) . A  d o se -re sp o n se  e f fe c t  h a s  a lso  

b een  e s ta b lish e d  b e tw e e n  the  in c id e n c e  o f  c l in i c a l l y  d ia g n o se d  d e p re s s io n  an d  P A  o f  at 

le a s t m o d era te  in te n s ity . A  lo n g itu d in a l s tu d y , o v e r  a  2 7  y e a r  p e r io d , o f  m a le  H a rv a rd  

A lu m n i (N = 2 1 , 5 6 9 , ag ed  2 5 -7 4 ) sh o w e d  a g ra d ie n t e f fe c t  in  te rm s o f  in c id e n c e  o f  

d e p re ss io n . M e n  w h o  eng ag ed  in  a c t iv i t y  o f  at le a s t  m o d e ra te  in te n s it y  w e re  at 1 7 %  le s s  

r is k  o f  d e v e lo p in g  c l in i c a l l y  re c o g n ise d  d e p re ss io n , w h i le  th o se  th a t e n g ag ed  in  h ig h  

in te n s ity  a c t iv i t y  w e re  2 8 %  le s s  l i k e ly  to  be  d ia g n o se d  (P a ffe n b a rg e r  et a l . ,  1 9 9 4 ).

T h e  e m e rg e n t d a ta  w h ic h  a d vo ca te d  th e  h e a lth  b e n e f its  a v a ila b le  f ro m  p a rt ic ip a t io n  

in  m o d era te  in te n s ity  a c t iv i t y ,  le d  to the  p u b lic a t io n  o f  th e  c u rre n t  re c o m m e n d a t io n s  b y  the 

A m e r ic a n  C o lle g e  o f  S p o rts  M e d ic in e  ( A C S M )  an d  th e  C e n tre  fo r  D is e a s e  C o n t ro l ( C D C ) .  

T h e s e  re c o m m e n d a t io n s  sta te  th at fo r  the p u rp o se  o f  a c q u ir in g  a s so c ia te d  h e a lth  b e n e f its , 

“ e v e ry  a d u lt sh o u ld  a c c u m u la te  3 0  m in u te s  o r m o re  o f  m o d era te  in te n s it y  p h y s ic a l  a c t iv i t y  

o v e r  the c o u rse  o f  m o st , p re fe ra b ly  a l l ,  d a y s  o f  the  w e e k ”  (P a te  et a l . ,  1 9 9 5 ) . T h is  

re p re se n ts  a  p a ra d ig m  s h if t  a w a y  f ro m  a p re v io u s  fo c u s  o n  e x e rc is e  an d  p h y s ic a l  f itn e s s , to 

a m o re  h e a lth -c e n tre d  P A  co n ce p t. T h e  debate  ab o u t th e  o p t im u m  am o u n t an d  le v e l o f  P A  

re q u ire d  fo r  a c h ie v in g  m a x im u m  h e a lth  b e n e f its  i s  s t i l l  o n g o in g  (W ilm o r e ,  2 0 0 1 ; L e e  &  

P a ffe n b a rg e r , 1 9 9 6 ) . H o w e v e r , a  c o m p re h e n s iv e  p ro f ile  o f  P A ,  th a t p ro v id e s  in fo rm a t io n  

abo u t the F I T T  p r in c ip le s , is  n e c e s s a ry  fo r  a s s e s s in g  w h e th e r  the  m in im u m  re q u ire m e n ts  

fo r  h e a lth  b e n e fits  a re  b e in g  m et.
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P ro f i l in g  th e  p a r t ic ip a t io n  ra te s  o f  I r i s h  a d u lts  in  P A  h a s  b e e n  re c e n t ly  u n d e rta k e n  in  

tw o  n a t io n a l s u rv e y s  T h e  E c o n o m ic  and  S o c ia l R e s e a rc h  In s t itu te ’ s ( E S R I )  s u r v e y  (F a h e y  

et a l , 2 0 0 4 )  o f  sp o rts  p a r t ic ip a t io n  fo u n d  th a t le s s  th an  4 0 %  o f  I n s h  a d u lts  ta k e  p a rt in  

re g u la r  P A  (N = 3 ,0 8 0 , F = 5 1 % )  In  2 0 0 3 , a  N a t io n a l H e a lth  an d  L i f e s t y le  S u r v e y  ( S L A N )  

sh o w e d  s im i la r  p a r t ic ip a t io n  le v e ls  fo r  a  ra n g e  o f  age g ro u p s  an d  s o c ia l  c la s s e s  A c c o rd in g  

to  th ese  re s u lt s , 2 8 %  o f  a l l  a d u lts  engage  in  no  a c t iv i t y  at a l l ,  w h i le  5 1 %  o f  a l l  ad u lts  

engage  in  so m e  fo rm  o f  re g u la r  p h y s ic a l  e x e rc is e  ( F n e l ,  N ic  G a b h a in n  &  K e l le h e r , 2 0 0 3 ) 

W h ile  th e  re s u lt s  f ro m  th ese  s u rv e y s  p ro v id e  an  in d ic a t io n  o f  p a r t ic ip a t io n  ra te s , th e y  do 

n o t p ro v id e  a  c o m p re h e n s iv e  p ro f ile  o f  P A  m  Ire la n d  th a t is  re le v a n t  to  th e  A C S M / C D C  

h e a lth - re la te d  g u id e lin e s  T h is  is  b e ca u se  the E S R I  s u r v e y  fo c u s s e d  s o le ly  o n  sp o rt an d  d id  

n o t e n q u ire  ab o u t p a r t ic ip a t io n  in  o th e r ty p e s  o f  l i f e s t y le  P A ,  e g , o c c u p a t io n a l, 

c o m m u tin g , h o u s e w o rk  (F a h e y  et a l , 2 0 0 4 )  R e s u lt s  f ro m  th e  S L A N  s u rv e y  a lso  h a v e  

l im ita t io n s  in  g a u g in g  th e  h e a lth  s ta tus o f  the p o p u la t io n  T h e  th re sh o ld  fo r  p a r t ic ip a t io n  in  

“ re g u la r  e x e rc is e ”  w a s  d e fin e d  in  the S L A N  s u r v e y  a s  “ m i ld  e x e rc is e , fo u r  tu n e s  p e r  w e e k  

fo r  2 0  m in u te s  o r  m o d era te  e x e rc is e  th ree  t im e s  p e r  w e e k  fo r  2 0  m in u te s ”  T h is  is  n o t 

re le v a n t  to  o r  c o m p a t ib le  w it h  th e  e v id e n ce -b a se d  m in im u m  g u id e lin e s  e s ta b lis h e d  b y  the 

A C S M / C D C  (P a te  et a l , 1 9 9 5 ) and  th u s  u n re l ia b ly  in fo rm s  ab o u t ( i )  le v e ls  o f  P A  in  In s h  

ad u lts  and  ( n )  e x tra p o la t io n s  o f  p o s s ib le  h e a lth  b e n e fits  T h e s e  f in d in g s  a lso  h ig h lig h t  the 

re q u ire m e n t fo r  an  In s h  q u e s t io n n a ire  th a t e l ic it s  F I T T  in fo rm a t io n  ab o u t P A  and  is  

re le v a n t  to  A C S M / C D C  g u id e lin e s

P a ra m o u n t to  e s t im a t in g  p o te n tia l d o se -re sp o n se  h e a lth  b e n e f its  in  a sa m p le  

p o p u la t io n , is  th e  a sse ssm e n t o f  e n e rg y  e xp e n d e d  d u n n g  p a r t ic ip a t io n  in  P A  P h y s ic a l  

a c t iv i t y  e n e rg y  e xp e n d itu re  ( P A E E )  is  k n o w n  to v a r y  a c c o rd in g  to  th e  F re q u e n c y , In te n s ity , 

T y p e  an d  T im e  ( F I T T )  o f  th e  a c t iv i t y  th a t i s  b e in g  p e rfo rm e d  ( A C S M ,  2 0 0 0 )  T h e  n e x t  

se c t io n  d e sc n b e s  so m e  o f  th e  c u rre n t m eth o d s a v a ila b le  to  m e a su re  th e  F I T T  a sp e c ts  o f  

a c t iv i t y  th a t c o n tn b u te  to the c a lc u la t io n  o f  P A E E

2  3 P h y s ic a l  A c t iv i t y  E n e r g y  E x p e n d itu re  ( P A E E )

G e n e ra l h e a lth  an d  w e ll- b e in g  are  p a r t ia l ly  d e te rm in e d  b y  th e  re la t iv e  c o n tn b u t io n  

th a t b o th  fo o d  an d  p h y s ic a l  a c t iv i t y  m a k e  to  th e  o v e ra l l  e n e rg y  b a la n c e  e q u a tio n  T h e  

e n e rg y  b a la n c e  c a n  th u s  b e  a  p o s it iv e  o r  n e g a t iv e  q u a n t ity , d e p e n d in g  u p o n  th e  re la t iv e  

c o n tn b u t io n  o f  th e  fo l lo w in g
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Equation 1. Energy Balance Equation

E n e r g y  In ta k e  -  E n e r g y  E x p e n d itu re  =  E n e r g y  B a la n c e

T h e  te rm  “ E n e r g y  In ta k e ”  re fe rs  to  fo o d  co n su m e d  w h i le  “ E n e r g y  E x p e n d itu re ” , 

e n co m p a sse s  re s t in g  m e ta b o lic  ra te  ( R M R ) ,  th e rm ic  e f fe c t  o f  fo o d  ( T E F )  an d  p h y s ic a l 

a c t iv i t y  ( P A ) .  T h e re fo re  a m o re  d e ta ile d  e n e rg y  b a la n c e  e q u a tio n  c a n  b e  p re se n te d  a s :

Equation 2. D e ta i le d  E n e r g y  B a la n c e  E q u a t io n

F o o d  In ta k e  -  [ R M R  + T E F  +  P A ]  =  +/- E n e r g y  B a la n c e

A s  the  e n e rg y  e x p e n d itu re  d e te rm in e d  b y  R M R  an d  T E F  a re  m o s t ly  s ta b le , the  

e xp e n d itu re  v a r ia b le  th a t e x e rts  the  m o st in f lu e n c e  o n  th e  p re v a le n c e  o f  o b e s ity  an d  o th e r 

d ise a se s , is  p h y s ic a l  a c t iv i t y  ( A C S M ,  2 0 0 0 ) . I t  is  th is  a sp e c t o f  e n e rg y  e x p e n d itu re  th a t is  

r e le v a n t  to  the  is s u e  o f  d o se -re sp o n se  an d  re q u ire s  m e a su re m e n t in  o rd e r  to  d e te rm in e  the 

e x te n t o f  the re la t io n s h ip  b e tw e e n  l i f e s t y le  p h y s ic a l  a c t iv i t y  an d  g e n e ra l h e a lth  (L a m o n te  et 

a l . ,  2 0 0 1 ) . V a r ia b le s  o f  in te re s t w h e n  m e a s u r in g  P A E E  a re  d e f in e d  b y  th o se  o f  the  F I T T  

p r in c ip le . A  c o m b in a t io n  o f  th ese  p r in c ip le s  p ro v id e s  a b e tte r  r e f le c t io n  o f  the  to ta l e n e rg y  

co st o f  p a r t ic ip a t io n  in  the  a c t iv i t y  to  the  in d iv id u a l ,  in  c o m p a r is o n  to  th e  a sse ssm e n t o f  o ne  

v a r ia b le  a lo n e  ( L e e  et a l . ,  2 0 0 0 ) . C o n s e q u e n t ly , the  m e a su re m e n t to o l u se d  to m e a su re  

P A E E  s h o u ld  h a v e  the  c a p a b ilit ie s  to cap tu re  in fo rm a t io n  p e rta in in g  to e a c h  o f  the  F I T T  

v a r ia b le s .

A  la c k  o f  a  g o ld  s ta n d a rd  m e a su re m e n t in s tru m e n t , i .e . ,  an  in s tru m e n t th a t ca n  

a c c u ra te ly  m e a su re  a l l  o f  the  F I T T  v a r ia b le s  fo r  l i f e s t y le  P A ,  h a s  o c c u rre d  b e ca u se  o f  the  

c h a lle n g e  o f  c a p tu r in g  in fo rm a t io n  abo u t so m e th in g  th a t is  so  c o m p le x  an d  p re v a le n t  in  

e v e ry d a y  l i f e .  L i f e s t y le  P A  c a n  be  u n d e rta k e n  in  a v a r ie t y  o f  s itu a t io n a l c o n te x ts , e .g ., 

“ o c c u p a t io n a l a c t iv it ie s , d is c re t io n a ry  a c t iv it ie s , h o u se h o ld  t a s k s . . .a n d  a c t iv it ie s  fo r  

p h y s ic a l f itn e s s  an d  h e a lth  p ro m o tio n ” , (C o n w a y , S e a le , Ja c o b s , I r w in ,  &  A in s w o r th ,

2 0 0 2 ) . T h e  d iv e r s i t y  o f  th ese  s itu a t io n s  an d  the  c o m p le x it y  a s s o c ia te d  w it h  c a p tu r in g  

in fo rm a t io n  ab o u t so m e  o r  a l l  o f  the  F I T T  p ro p e rt ie s  o f  P A ,  h a s  g iv e n  r is e  to a v a r ie t y  o f  

in s tru m e n ts  that e ith e r  d ir e c t ly  m e a su re  P A E E  o r  in d ir e c t ly  e s t im a te  it  b y  e x tra p o la t in g  

th e ir  re s u lt s  (T a b le  2 .2 ) .
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Table 2 2 Instruments used to measure physical activity energy expenditure (PAEE)
D ir e c t  M e a su re m e n t o f  P A E E In d ire c t  M e a s u re m e n t o f  P A E E

C a lo r im e t r y

D o u b ly  la b e lle d  w a te r  ( D L W )

M o t io n  S e n so rs  (A c c e le ro m e te r , P e d o m e te r)

O b s e rv a t io n

D ia n e s

L o g s /  R e c o rd s

A n th ro p o m e tn c  m e a su re s  

M e ta b o lic  m e a su re s  

H e a rt  ra te  te le m e try  

S e lf - re p o rt  q u e s t io n n a ire s  

S u rv e y s

F itn e s s  m e a su re s

Direct Measurement - T h e  in s tru m e n ts  th a t d ir e c t ly  an d  o b je c t iv e ly  m e a su re  P A E E ,  

in c lu d e  c a lo n m e try , D L W  an d  m o tio n  se n so rs  H o w e v e r , th ese  in s tru m e n ts  are  ( 1)  

r e la t iv e ly  e x p e n s iv e  an d  th e re fo re  n o t su ita b le  fo r  la rg e - s c a le  a p p lic a t io n , ( 11)  p ro n e  to 

in s tru m e n t m a lfu n c t io n , an d  (111)  do  n o t d if fe re n t ia te  a m o n g  ty p e s  o f  a c t iv it ie s , o r  in te n s ity  

in  th e  ca se  o f  D L W  (A in s l ie  et a l , 2 0 0 3 , F re e d s o n  &  M i l le r ,  2 0 0 0 , B a s s e t t , 2 0 0 0 )  O th e r  

fe a tu re s  o f  a  s u rv e il la n c e  in s tru m e n t re q u ire d  fo r  the  m e a su re m e n t o f  P A E E  m  a 

p o p u la t io n -b a se d  s tu d y , in c lu d e  a c c e s s ib i l i t y  an d  u s e r - fn e n d lin e s s , so  th a t sa m p le  n u m b e rs  

ca n  b e  m a x im is e d  an d  th e  b u rd e n  to p a rt ic ip a n ts  is  m in im is e d  I t  s h o u ld  a ls o  p e rm it  

fre e d o m  o f  m o v e m e n t , be  s o c ia l ly  a cce p ta b le  an d  n o t be  im m e d ia te ly  n o t ic e a b le  so  th a t it  

does n o t a lte r  n o rm a l p h y s ic a l  a c t iv i t y  p a tte rn s  ( A l lo r  &  P iv a m ik ,  2 0 0 1 , L a m o n te  et a l , 

2 0 0 1 , A rm s tro n g , 1 9 9 8 ) T h e  a b i l i t y  o f  so m e  o f  th e  m e a su re m e n t in s tru m e n ts  to  s a t is fy  a l l  

o f  th ese  re q u ire m e n ts  is  o u t lin e d  in  T a b le  2  3 o v e r le a f
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Table 2 3 Comparison of different measurement instruments suitability to measure PAEE

P ro p e rt ie s D L W A c c e le ro m e te r P e d o m e te r H e a rt  R a te S e lf- re p o rt

F re q u e n c y N o Y e s * N o * * Y e s * Y e s

In te n s ity N o Y e s * N o Y e s * Y e s

T y p e N o N o * * N o * * N o * * Y e s

T im e  (D u ra t io n ) N o Y e s * N o * * Y e s * Y e s

U s e r - fn e n d ly N o Y e s Y e s Y e s / N o Y e s /N o

C o s t  (€ ) V e r y  H ig h H ig h L o w M e d iu m V e r y  L o w

C a n  b e  re -u se d N o Y e s Y e s Y e s N o

S u ita b le  fo r  a l l N o Y e s Y e s N o N o

ag es

L a rg e  s c a le N o N o Y e s N o Y e s

p o p u la t io n  u se  

A lt e r s  b e h a v io u r N o N o Y e s Y e s N o

O b je c t iv e Y e s Y e s Y e s Y e s N o

Note DLW = Doubly Labelled Water Cost Very High = > €1,000, High = €400-900, Medium = 
€100-300, Low = €10-99, Very Low = < €10
* = Can estimate when accompanied by individualised regression equations, calculated following 
further testing in the laboratory
** = Possible when participant is compliant and makes written note of details of individual 
activities

T a b le  2 3 a b o ve  p ro v id e s  a  s u m m a ry  o f  th e  f in d in g s  o f  v a n o u s  re s e a rc h  s tu d ie s  that 

h a v e  u se d  th ese  in s tru m e n ts  to fa c i l ita te  the  m e a su re m e n t o f  P A E E  ( A in s l ie  et a l , 2 0 0 3 , 

F re e d so n  &  M il le r ,  2 0 0 0 , B a s s e t t , 2 0 0 0 )  L im ita t io n s  to  u s in g  h e a rt ra te  ( H R )  m o n ito rs  m  

th e  f ie ld  h a v e  b e en  id e n t if ie d  V a r ia t io n s  in  b a s e lin e  f itn e s s  le v e l ,  age an d  g e n d e r c a n  a ffe c t  

the  H R - V O 2 re la t io n s h ip  ( V O 2 is  th e  ra te  o f  o x y g e n  c o n su m e d  an d  is  a  d ire c t  m e a su re  o f  

e n e rg y  e x p e n d itu re ) U s e  o f  H R  m  th e  f ie ld  h as  a lso  b e en  re s t r ic te d  b y  its  in a b i l i t y  to 

m o n ito r  F I T T  p r in c ip le s , w ith o u t  f i r s t  co n d u c tm g  fu rth e r  la b o ra to ry  te sts  to  c a lc u la te  

in d iv id u a l re g re s s io n  e q u a tio n s  T h is  i s  n e c e s s a ry  b e c a u se  H R  is  s im i la r ly  in f lu e n c e d  b y  

o th e r fe a tu re s  su c h  as e m o tio n , c a f fe in e , fa t ig u e , d e h y d ra t io n  an d  te m p e ra tu re  (D a v id s o n , 

M c N e i l l ,  H a g g a rty , S m ith , &  F r a n k l in ,  1 9 9 7 , H a s k e l l ,  Y e e ,  E v a n s ,  &  I r b y ,  1 9 9 3 , S tra th , 

B a s s e tt , S w a r tz , &  T h o m p s o n , 2 0 0 1 )  F u r th e r  te s t in g  i s  s im i la r ly  re q u ire d  fo r  

a c c e le ro m e te rs  in  o rd e r to  s p e c if y  in te n s ity  o f  a c t iv i t y ,  a s  th is  i s  n o t r e a d i ly  g iv e n  in  the 

o u tp u t f ro m  the in s tru m e n t A c c e le ro m e te rs  are  a lso  k n o w n  to u n d e r an d  o v e re s t im a te  

P A E E  b e c a u se  o f  th e ir  in a b i l i t y  to a c c u ra te ly  m e a su re  u p p e r  b o d y  an d  s ta t ic  m o v e m e n t 

(C a m p b e ll ,  C ro c k e r , &  M c K e n z ie ,  2 0 0 2 , C h e n  &  S u n , 1 9 9 7 , L e e n d e rs , S h e rm a n , N a g a ra ja , 

&  K ie n ,  2 0 0 1 )  P e d o m e te rs  an d  D L W  a re  n o t a c c e p ta b le  m e th o d s  o f  P A  s u rv e i l la n c e  as
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th e y  do n o t m e a su re  a n y  o f  the F I T T  p r in c ip le s  an d  in  th e  c a s e  o f  D L W ,  is  v e r y  e x p e n s iv e

to a d m in is te r  (C o n w a y  et a l , 2 0 0 2 , W e lk  et a l , 2 0 0 0 , S ta r l in g  et a l , 2 0 0 2 )

Indirect measurement - T h e  u se  o f  a se lf- re p o rt  q u e s t io n n a ire  is  re p u te d ly  th e  m o st

p ra c t ic a l m e a n s  o f  a s c e r ta in in g  c o m p re h e n s iv e  in fo rm a t io n  ab o u t p h y s ic a l  a c t iv i t y

b e h a v io u r , an d  in d ir e c t ly  ab o u t e n e rg y  e x p e n d itu re , in  p o p u la t io n  b a se d  s tu d ie s  ( S a l l i s  et

a l , 2 0 0 0 , K n s k a  et a l , 1 9 9 7 , M o n to y e , K e m p e r , &  S a m s , 1 9 8 6 ) T h e  re la t iv e  m e r its  an d

d isa d v a n ta g e s  o f  u s in g  se lf- re p o rt  a re  q u ite  d iv e rs e  an d  a lso  d e p e n d e n t u p o n  the fo rm  o f

se lf- re p o rt e m p lo y e d  ( i  e , in t e r v ie w , d ia r y , q u e s t io n n a ire ) T y p ic a l l y ,  se lf- re p o rt

q u e s t io n n a ire s  a re  id e a l fo r  la rg e -s c a le  s u rv e il la n c e  as th e y  p ro v id e  a  sp e e d y  m e th o d  o f

a m a ss in g  a  v a n e t y  o f  p e rt in e n t d a ta , a re  r e la t iv e ly  in e x p e n s iv e  to  d is t r ib u te  an d  a n a ly se  and

c a n  p ro v id e  in fo rm a t io n  o n  a l l  a sp e c ts  o f  P A ,  i  e , f re q u e n c y , in te n s it y , ty p e  an d  d u ra t io n

(S a l l i s  et a l , 2 0 0 0 , M o n to y e  et a l , 1 9 8 6 )

T h e  P A  q u e s t io n n a ire  th a t se e k s  in fo rm a t io n  ab o u t in te n s it y  o f  a c t iv i t y  c a n  p ro v id e

an  e s tim a te  o f  w h e th e r  th e  re sp o n d e n t is  re a c h in g  th e  m in im u m  re c o m m e n d e d  g u id e lin e s  o f

p a rt ic ip a t io n  fo r  h e a lth , as sta ted  b y  the A C S M / C D C  (P a te  e t a l , 1 9 9 5 ) T h is  h as  b e en  done

w ith  o th e r q u e s t io n n a ire s , e g , T h e  In te rn a t io n a l P h y s ic a l  A c t i v i t y  Q u e s t io n n a ire  ( I P A Q ) ,

(C r a ig  et a l , 2 0 0 3 ) ,  7 -d a y  E x e r c is e  R e c o rd , (B a r a n o w s k i  et a l , 1 9 9 9 ) , K a is e r  P h y s ic a l

A c t i v i t y  S u rv e y , (A in s w o r th  et a l , 2 0 0 0 b ) In  th ese  q u e s t io n n a ire s , P A E E  w a s  e s tim a te d

e ith e r  b y  ( l )  e x tra p o la t in g  the in fo rm a t io n  abo u t t im e  sp e n t in  a c t iv i t y  o f  a t le a s t  m o d erate

in te n s ity  an d  c o n v e rt in g  it  to  u n its  o f  e n e rg y  e xp e n d itu re  th a t h a v e  b een  e s ta b lish e d  fo r

e a ch  in te n s it y  ( A C S M ,  2 0 0 0 , P a te  et a l , 1 9 9 5 ) T h e s e  a re  3 0 -5  9  M E T s  (4 -7  k c a l  n u n ! )

fo r  m o d e ra te  in te n s ity  an d  > 6 0  M E T s  (> 7  k c a l  m in  l) fo r  h ig h  in te n s it y  A lt e rn a t iv e ly ,

P A E E  w a s  e s t im a te d  fro m  the c o m p e n d iu m  o f  p h y s ic a l  a c t iv it ie s ,  w h ic h  is  a  c o lle c t io n  o f

d a i ly  an d  sp o rt in g  a c t iv it ie s  th a t h a v e  b e en  a s s ig n e d  M E T  v a lu e s , fo l lo w in g  the  c a lc u la t io n

o f  M E T  v a lu e s  fo r  6 0 5  a c t iv it ie s  in  f ie ld  an d  la b o ra to ry  se tt in g s  (A in s w o r th  et a l , 1 9 9 3 a ,

A in s w o r th  et a l , 2 0 0 0 a )  L im ita t io n s  o f  u s in g  th is  c o m p e n d iu m  to e s t im a te  P A E E  fo r

g e n e ra l p o p u la t io n s , r e f le c t  th a t d a ta  f ro m  th e  c o m p e n d iu m  w a s  e x tra c te d  f ro m  a

h o m o g e n e o u s  sa m p le  o f  a d u lts  T h e  e n e rg y  co s t o f  P A  d o e s  n o t a c c o u n t fo r  e n v iro n m e n ta l

c o n d it io n s  an d  in d iv id u a ls  w it h  d if fe re n c e s  in  b o d y  w e ig h t , ag e , g e n d e r , e f f ic ie n c y  o f

m o v e m e n t (A in s w o r th  et a l , 2 0 0 0 a )

T h e  fo c u s  o f  th is  c u rre n t re se a rc h  is  to  d e s ig n  a  s e lf- re p o rt  r e c a l l  q u e s t io n n a ire  that

c a n  ca p tu re  as m u c h  in fo rm a t io n  as p o s s ib le  abo u t p h y s ic a l  a c t iv i t y ,  in c lu d in g  e n e rg y

e xp e n d itu re  T h e  o u tco m e  d a ta  o f  th is  n e w  q u e s t io n n a ire  w i l l  p ro v id e  an  in d ic a t io n  as to
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whether respondents are meeting the established minimum health-related guidelines (Pate 

et a l , 1995) The following section provides a detailed exploration o f the type of 

information about PA that is provided by some of the physical activity questionnaires that 

are currently used in research and discusses whether they are adequate in meeting the 

requirements of a comprehensive physical activity-health surveillance instrument

2 4 Questionnaires used in Physical Activity Research 

The following review compares some of the many questionnaires currently available for 

assessing amounts and types o f PA participation For the purpose o f maintaining clarity, 

questionnaires that have been selected for inclusion m this review are comparable to the 

proposed design of the questionnaire in this research (i e , the design o f a self-admmistered, 

past-seven-day recall questionnaire, capable of measuring PAEE) This selected sample of 

questionnaires also provides a contrast between questionnaires that were constructed prior 

to, and after, the publication o f the revised minimum ACSM/CDC recommended 

participation guidelines for health (Pate et a l , 1995) Self-administered questionnaires with 

a recall period confined to within the past month and that satisfied the following inclusion 

criteria were selected

i Clarity m defining the variable o f mterest, i e , “physical activity” 

li Variety o f FITT properties of PA identified 

in Test-retest reliability assessed

lv Validated against an objective criterion method (e g , accelerometer, heart rate 

monitor, calorimetry)

Questionnaires were identified through a review of published literature available on 

PubMed and Science Direct literature databases and also by a manual search o f relevant 

journals and communication with the authors o f PA questionnaires The inclusion criteria 

of the search, as described above, identified eight questionnaires from over 40 published 

PA questionnaires available for the adult population Details o f each o f the eight 

questionnaires are outlined overleaf in Table 2 4
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Table 2 4 Comparison ofphysical activity questionnaire features

Questionnaire Type Administered Recall Penod Intensity Variable

Seven-Day Physical Activity Recall Questionnaire 
(Sallis et a l, 1985)

L, O, H Interview/self Past 7 days M, H, VH F, I, T, Ty

Godin Leisure-time Exercise Questionnaire (Godin & L 
Shephard, 1985)

Self Usual week L, M, H F, I, Ty

International Physical Activity Questionnaire (Craig 
et al, 2003)

L, O, S ,H Self Usual/Past 7 days S, M, H F, I, T, Ty

Kaiser Physical Activity Survey (Ainsworth et a l, 
2000)

H, 0,S Self Sport=Year, 
House = Week

At least moderate F, I, T, Ty

Lipid Research Clinics Questionnaire (Ainsworth, 
Jacobs & Leon, 1993)

L, O Self Usual (no time) S, M, H F, I, T

Paffenbarger PA Questionnaire (Paffenbarger, Wing 
& Hyde, 1978)

L Interview/self Past week or year L, M, H F, I, T, Ty

Scottish Physical Activity Questionnaire (Lowther et L, O, S, H 
a l, 1999)

Self Past 7 days At least moderate F, I, T, Ty

Baecke Questionnaire of Habitual Physical Activity 
(Baecke, Burema & Fnjters, 1982) L, O Self Usual (no time) S, M, H F, I, T

Note Type L=Leisure, CNOccupational, H=Housework, S= Sport Intensity S-Sedentary, L-Light, M=Moderate, H=Heavy, VH=Very Heavy 
Variable F=Frequency, T=Time, ¡ Întensity, Ty=Type
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The diversity o f questionnaires available for the assessment o f PA is apparent from this 

review The eight questionnaires outlined above are comparable m terms o f (1) their clarity 

in defining the variable o f  interest (1 e , physical activity), (11) FITT principles that are 

measured, and the methods m which (111) reliability and ( iv )  validity o f  the questionnaires 

were assessed

2 4 1 Defining PA in Questionnaires

The lack o f understanding o f fundamental words in a PA questionnaire has been 

highlighted as a possible cause o f inaccurate reporting Tudor-Locke and colleagues (2003) 

investigated the meaning and understanding o f phrases such as “physical activity”,

“leisure” and “exercise” among a group o f African-American women aged at least 40 years 

(N=196), in a senes of focus groups Results showed that words like “leisure”, “exercise” 

and “physical activity” were poorly and not uniformly understood by this group 

Descnptions o f these terms by the women differed greatly from the academic definition of 

the same term For example, these women reported that “physical activity” is typically 

considered to be “structured exercise” and not incidental activities o f  daily living This 

conflicts with the intended meaning o f many recently developed PA questionnaires that 

include activities like housework and childminding (e g , Kaiser PA Survey for women)

In the national SLAN survey o f health related behaviours in Ireland (Fnel et a l , 

2003), the phrase “physical activity” was not defined Therefore, it was unclear what 

specific meanmg the investigators attached to it and whether this matched the 

understanding o f the target population Also, in the survey, “physical activity” was used 

synonymously with the word “exercise” In academic terms, “exercise” is defined as “ a 

subset o f  physical activity that is planned, structured, repetitive and purposive”, (Caspersen 

et a l , 1985) Ambiguous wording o f PA related terms can cause misinterpretation of the 

question, which may affect the accuracy of results (Durante et a l , 1996, Tudor-Locke et a l , 

2003) It is possible therefore that the results o f the SLAN survey are not representative of 

the true participation levels in Ireland and thus extrapolations o f these results to predict 

future health consequences would be questionable

O f the questionnaires referred to in Table 2 4 the Paffenbarger Physical Activity 

questionnaire (Paffenbarger, Wing, & Hyde, 1978) offers no explanation o f what is meant 

by “physical activity” Furthermore, the Lipid Research Questionnaire (Ainsworth, Jacobs, 

& Leon, 1993b) states that the information requested about physical activity is “self-
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explanatory” These questionnaires also omit to offer the respondents any examples of 

physical activity events to provide some guidance about the type o f answer that is required 

In comparison, other questionnaires, such as the Godin Leisure-Time Exercise 

Questionnaire (Godin & Shephard, 1985) and the Kaiser Physical Activity Survey for 

Women (Ainsworth et a l , 2000b), afford examples o f activities for different intensities 

with the Godin Leisure-Time Exercise Questionnaire also providing examples o f associated 

physiological changes with varying intensities The Scottish Physical Activity 

Questionnaire (Lowther et a l , 1999) provides more comprehensive directions to the 

respondents by offering them an explanation o f the types o f activities to be considered 

(exercise, sport and general), while also giving examples o f  activities within each of these 

domains

Studies undertaken to construct and generate items for inclusion in a PA 

questionnaire, particularly details o f qualitative studies that explore topic understanding, 

cultural relevance and understanding o f the questionnaire items, are rarely published 

(Biddle et a l , 2001) Research relating to the methodology used to develop and design PA 

questionnaires is similarly limited (Durante et a l , 1996, Fnedenreich et a l , 1998)

Problems associated with subjective interpretation o f the question and concerns related to 

cultural differences understanding o f PA, suggest that researchers should describe the 

processes undertaken to design the questionnaire Wamecke and colleagues (1997) used a 

model o f the cognitive response process (Tourangeau, 1984) to explore question wording m 

culturally diverse populations for interview surveys (N=426, aged 18-50 years) Six 

different ethnic and cultural backgrounds were investigated Findings showed that 

race/ethnicity influenced interpretation o f the question, in the absence o f specific cues to 

explain These results highlight the need for culturally specific questionnaires which have 

been designed and pre-tested by involving the target population and include a definition of 

the variable o f interest, to reduce misunderstanding and ambiguity
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(a) Type

Questionnaires developed prior to the 1995 ACSM/CDC revised position stand are 

likely to be less sensitive to moderate intensity physical activities and thus not reflective of 

the lives o f most women (Ainsworth, 2000). This also makes them less relevant to the 

revised health-related paradigm. Questionnaires developed previous to the 1995 position 

stand, have tended to focus on occupational and sport activities that demand an intense 

exertion, and often fail to describe the extent o f physical activity in women and minority 

populations like the elderly and various ethnic groups (Sallis et al., 2000). This is reflected 

in the questionnaires outlined in Table 2.4. above, where all three o f the “post 1995” 

questionnaires include housework as an activity but only one o f the questionnaires 

developed prior to 1995 includes it. Inaccurate profiles o f physical activity are often 

depicted for women and minority groups who are inadvertently perceived as being 

“inactive” or “sedentary” . Inaccurate PA profiles can result from the occurrence of a 

“flooring effect”, which occurs when the lower end o f the physical activity continuum is 

not accounted for. When this happens, the lowest score available is too high for some 

respondents. This causes an inaccurate inflation in one category (sedentary/inactive level) 

and a complete omission of representative data in another (low-moderate intensity). This 

has been a fundamental failure in the self-report questionnaires developed prior to the 

ACSM/CDC health guidelines, that focussed upon sport and other structured activities 

(Tudor-Locke & Myers, 2001).

A review o f eight leisure-time activity questionnaires found that the gender-gap in 

participation is related to the rigidity o f the definition o f activity and the context of the 

questionnaire (Stephens, Jacobs, & White, 1985). If, for example, the questions related only 

to sport, males were found to be dramatically more active than women, while differences in 

activity levels appeared less diverse between the genders than when more moderate 

intensity activities such as walking and jogging were also included. This may be indicative 

of the era in which the questionnaires were constructed (early 1980’s), before the shift 

away from fitness to a more health centred paradigm. During this time, moderate-high 

intensity activities were analogous with health and fitness. Post 1995, there has been a 

suggestion that “ .. .the lack o f consideration o f the [physical activity] context can lead to 

underestimates o f  prevalence”, (Sallis & Saelens, 2000, p. 4). The process o f classifying PA

2.4.2 FITTprinciples measured in PA Questionnaires
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into various settings enables a more holistic, thorough and pragmatic opportunity to

measure energy expenditure because PA is being measured m as many regular, daily
;

settings as possible If the circumstance in which the activity is being measured is not 

appropriate to the population that is being investigated, measurement errors are inevitable 

(Armstrong, 1999) The development o f a new PA questionnaire should therefore profile 

PA in a comprehensive method, by bemg inclusive o f a variety o f contexts of PA that are 

representative of the target population It should also be relevant to the 1995 ACSM/CDC 

health-related guidelines by bemg inclusive o f activities o f at least moderate intensity

(b) Intensity

Each of the eight questionnaires in Table 2 4 include questions about activity o f at 

least moderate intensity The Seven-day PA Recall Questionnaire (Sallis et a l , 1985) is the 

only questionnaire to include a “very high” intensity category in addition to “moderate” and 

“high” A description o f the “very high” category was given as “how you would feel if  you 

were running”, while “moderate intensity” was “how you would feel while you were 

walking”, and “high intensity” was descnbed as “somewhere in between both” (Sallis et a l , 

1985) These descnptions were provided as guidance to respondents as an alternative to 

providing symptoms o f physical exertion It was decided by the authors that symptoms 

would be misleading because they are dependent upon individual fitness and environmental 

conditions A lack o f  documentation to state otherwise, suggests that this opinion was not 

formed following the result o f investigative research among the general population More 

research is required to understand how people understand and describe the physiological 

and psychological responses to participation in PA o f different intensities The Kaiser PA 

Survey for women (Ainsworth et a l , 2000b) and the IPAQ (Craig et a l , 2003) use only one 

physical descnptor each to descnbe the response to PA These are “sweating” and 

“breathing” respectively, with the difference between moderate and high intensity separated 

by the word “heavy” in front o f the descnptor, e g , heavy breathing Other questionnaires, 

such as the SPAQ (Lowther et a l , 1999) and Godm Leisure-time PA Questionnaire (Godin 

et a l , 1985) provide a more comprehensive list o f possible responses to PA to assist their 

respondents
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(c) Frequency and Duration

Each o f the eight questionnaires in Table 2.4. measure frequency and all but three 

also measure duration o f activity. Both o f these properties are important for the purpose o f 

assessing whether respondents are participating in enough PA to incur minimum health 

benefits (Pate et al., 1995). Information about the duration o f activity performed is 

particularly relevant to the 1995 guidelines, as it is the total amount o f activity that the 

participant engages in that is indicative o f health benefits incurred. It is perhaps significant 

then, that the three questionnaires that do not specify information about duration, i.e., 

Baecke Questionnaire o f Habitual Physical Activity (Baecke, Burema, & Frijters, 1982a), 

Godin Leisure-time PA Questionnaire (Godin et al., 1985) and Lipid Research Clinics 

Questionnaire (Ainsworth et al., 1993b), were developed prior to the 1995 ACSM/CDC 

guidelines. For the purposes o f PA health behaviour surveillance, questionnaires should 

include questions pertaining to duration and frequency of participation.

2.4.3. Reliability o f  PA Questionnaires

One issue raised by researchers in reliability testing has been (i) the use o f a sample 

which is non-representative of the general population, which provides higher values due to 

the homogeneity o f the group (Booth, Owen, Bauman, & Gore, 1996; Pols, Peeters, 

Kemper, & Grobbee, 1998; Richardson, Leon, Jacobs, Ainsworth, & Serfass, 1994). 

Reliability testing o f the Minnesota Leisure Time Physical Activity Questionnaire by 

Richardson and colleagues (1994) used a study sample consisting o f faculty staff and 

students from the university community and their families and friends (N=78, age 20-59, 

F=64%). The authors o f that research noted that this degree o f homogeneity in educational 

status within the sample was a limitation o f the study, as it was unrepresentative o f the 

educational level o f the general population. Participants used in the test-retest reliability of 

the SPAQ (N=34, age 33+/-12 years, Male=26%) were all recruited from an exercise 

promotion project or aerobics class (Lowther et al., 1999). The results from this 

convenience sample may be difficult to generalise to sedentary or less regularly active 

people. Reliability will be affected if  the context o f the questionnaire is inappropriate for 

the sample participants and it is also difficult to generalise the results for other populations 

that have not been tested (Ainsworth, Richardson, Jacobs, Leon, & Stemfeld, 1999). For 

questionnaires that are intended for population-based studies, a sample that is more 

representative o f the general population is preferential.
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The time-frame between the test-retest administrations vanes between questionnaire 

reliability assessments (See Table 2 5 ) A low reliability co-efficient should be indicative 

of the poor measurement charactenstics within a questionnaire and therefore indicate its 

worth in prospective research However, a low reliability may also result from a true 

vanation in the activities o f the respondents since the last time the questionnaire was 

completed, due to seasonal influences or change in work/family commitments In order to 

eliminate avoidable measurement errors such as seasonal change in participation rates, test- 

retest administrations should be completed within a short space o f time, and ideally overlap 

by 3-4 days in order to account for the possibility o f activity vanation In a study that 

looked at test-retest timeframes, Booth et al (1996) compared the retest reliability o f adults 

(N=l 16, age 18-79, Male=47 4%) in recalling their participation in PA over two separate 

two week penods, against the retest reliability o f adults (N =l 15, age 18-79, Male=48 7%) 

over the same 2 week penod In the second group, participants were administered the 

second questionnaire only 3 days after the first one

The results o f the study indicated a higher correlation (r = 0 86) for the same two- 

week penod, compared to the two different two-week penods (r = 0 58) It is possible that 

the less favourable results for the different-penod group have resulted from a natural 

vanation in actual physical activity and not due to any error associated with the actual 

questionnaire Findings from this study suggest that vanability in actual physical activity 

patterns will account for poor reliability scores, when an overlapping penod is not 

accounted for in the retest timeframe A further recommendation from this study is that the 

time between test and retest should also not be too short This is to prevent respondents 

merely recalling what they previously wrote, as opposed to recalling the activities 

performed, although the optimum recall timeframe does not appear to have been tested 

(Booth et a l , 1996, Durante et a l , 1996)

Details o f the reliability methods undertaken for the eight questionnaires discussed 

earlier m this review are outlined in Table 2 5 overleaf The Scottish Physical Activity 

Questionnaire (SPAQ) is the only measurement tool listed here to have employed an over­

lapping technique in its test-retest reliability study, using a 4 day overlap (Lowther et a l ,

1999) The International Physical Activity Questionnaire (IPAQ) used an eight day retest 

penod (Craig et a l , 2003) This meant it had no overlapping time as it was recalling the 

past-seven-days All others have used a one month time-frame, including the Paffenbarger

PA Questionnaire which was also retested again after 9 months The influence in seasonal
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variation and different PA patterns over longer time frames is evident from the variation m 

correlations reported, 1 e , r = 0 72 (1 month) and r = 0 43 (9 months), (Ainsworth et a l , 

1993b)

The reliability o f individual intensities o f activity has not been consistently reported 

for the eight PA questionnaires in Table 2 5 The IPAQ stated that the high intensity had 

higher values than moderate intensity, but did not detail the exact scores (Craig et a l ,

2003) Neither the Kaiser PA Survey for women or the SPAQ conducted an analysis by 

intensity, because the questionnaires were not designed to extract information about 

individual intensities (Ainsworth et a l , 2000b, Lowther et a l , 1999) Results from both the 

Seven-day PA recall questionnaire and Godin Leisure-time PA Questionnaires (see Table 

2 5 overleaf), indicated that moderate intensity is recalled less reliably than high intensity 

(Sallis et a l , 1985, Godm et a l , 1985) No explanations are offered for the relatively poorer 

performance o f moderate intensity, thus further research is required to investigate the 

specific properties o f moderate mtensity that are involved in the recall o f this level of 

intensity This type o f  information would be important because o f the prevalence of 

moderate intensity activity in everyday life and due to its relevance to the ACSM/CDC 

guidelines (Pate et a l , 1995)
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Table 2 5 Reliability and Validity properties o f  published questionnaires

Questionnaire Study Validity
Criterion

Validity Score Sample Test-Retest
Timeframe

Reliability Score Sample Recall
Penod

Seven-Day 
Physical 
Activity Recall 
(Sallis et a l, 
1985)

Salhs et al, 
1985

Accelerometer
(kcal)

Pearsons r 
Total=0 53 
Moderatelo 11 
Hard=0 67

N-53
Male=54%

2 weeks Pearsons r 
Total=0 34 
Moderate=0 07 
Hard=0 3 
Very hard=0 6

N=53
Male=54%

Past 7 days

Godm leisure- 
time exercise 
questionnaire 
(Godin & 
Shephard, 1985)

Godin &
Shephard,
1985

vo2MAX Pearsons r 
Total activity 
=0 24
Strenuous=0 38 
Moderate=0 03

N=306 
Male=54%, 
Age 18-65

2 week Pearsons r 
Total -  0 74 
Moderate = 0 46 
Strenuous = 0 94

N=53 
Age 18-65

Usual week

Jacobs et a l, 
1993

Accelerometer 
4 week diary 

V02max

r=0 32 (total PA) 
r=0 36 (total PA) 
r=0 56 (total PA)

N=77,
Male =34% 
Age=20-59

1 month Light = 0 24 
Moderate = 0 36 
Strenuous = 0 94

N=77,
Male =34% 
Age=20-59

Usual week

International PA 
Questionnaire- 
Long (Craig et 
a l, 2003)

Craig et al, 
2003
Across 12 
countries

Accelerometer 
(total counts)

Spearmans 
/>=0 33

N=744 Male= 
-50%
Mean
age=25-49

8 days Spearmans p 
=0 77 (average 
of all
participating
countries)

N=294 
Male= 50% 
Mean 
age=25-49

Usual and 
past 7 days
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Table 2 5 (continued) Reliability and Validity properties o f  published questionnaires

Questionnaire Study Validity

Criterion

Validity
correlations

Sample Test-Retest 
time

Reliability score Sample Recall Penod

Kaiser Physical Ainsworth et 
Activity Survey a l, 2000 
(Ainsworth et 
a l, 2000)

Accelerometer

PA records

VO2peak

Spearmans rho N=50
Caregiving = All women
0 3 Age= 18-60
Occupational =
0 44
Caregiving =
0 03
Occupational =
0 64
Caregiving =
0 01

Occupational =
0 04

1 month Intraclass N=50
House All women
&Caregivmg r= Age~l 8-60
08
House r = 0 79 
Sport r -  0 84 
Occupational r 
= 0 85

Caregiving =1 
week
All others = 
year

Lipid Research Ainsworth et Pearsons r
Clinics a l, 1993 Accelerometer
Questionnaire (kcal)
(Ainsworth et
a l, 1993) V02Max

N=73
Male=36% 

Total = 02 Age=20-59

Total = 0 49

1 month Pearsons r N=73
Total activity Male=36%
=0 85 Age=20-59

Usual activity

Paffenbarger PA Ainsworth et Accelerometer N=73 1 month 0 72 N=73 Past week or
questionnaire a l, 1993 (kcal) Total = 0 29 Male=36% 9 months 0 43 Male=36% year
(Paffenbarger et V02max Total = 06 Age-20-59 Age=20-59
a l, 1978)
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Table 2 5 (continued) Reliability and Validity properties o f  published questionnaires

Questionnaire Study Validity 
Cn tenon

Validity Score Sample Test-Retest
time

Reliability Score Sample Recall
Period

Scottish Lowther et a l, Accelerometer Pearsons r N=30 4 day Pearsons r =0 99, N=34 Past 7 days
Physical 1999 (kcal) Total = 0 34 Female=70% overlap coefficient of Female=74%
Activity Age=35+/- repeatability =53 Age=33+/-
Questionnaire 135 minutes 11 1 years
(Lowther et a l,
1999)

Baecke Baecke et al, 3 months Pearsons r N=306 Usual
Questionnaire of 1982 Work = 08 Age = 20-32 activity (i e
Habitual Leisure = 0 74 Male = 45% no time
Physical Sport = 09 frame)
Activity
(Baecke et a l, Jacobs et al , Accelerometer Pearsons r N=73 1 month Pearsons r
1982) 1993 (kcal) Total=0 08 Male=36% Total-0 93

Work=0 03 Age=20-59 Work=0 78
Leisure=0 11 Leisure=0 86
Sport=0 02 Sport=0 9
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Cardio-respiratory fitness is weakly related to physical activity questionnaires that 

measure habitual or recent (past week) activity (Boreham et a l , 2001, Paffenbarger, Blair, 

Lee, & Hyde, 1993) This means that if the outcome of interest m a new questionnaire is 

related to information about physical health, rather than fitness, then equipment used to 

measure changes in the parameters o f physical fitness over time (e g , VC^max), is not 

appropriate Other instruments, that are more sensitive to monitoring activity levels that 

have been recently performed, at a lower intensity and are beneficial to health, include the 

accelerometer and heart rate momtor (Paffenbarger et a l , 1993) A new questionnaire 

should therefore be validated with a measurement device that is related to the outcome of 

interest, so that its results can be evaluated appropriately (Bouchard, 2001)

Four questionnaires have used a measure o f cardio-respiratory fitness for validation 

(See Table 2 5 ) O f these, three were developed pnor to the 1995 ACSM/CDC paradigm 

shift from fitness to health (Pate et a l , 1995), i e , Godin leisure-time exercise questionnaire 

(Godin & Shephard, 1985), Paffenbarger PA questionnaire (Paffenbarger et a l , 1978) and 

Lipid Research Clinics questionnaire (Ainsworth et a l , 1993) The focus o f these 

questionnaires on activity more relevant to improving fitness rather than health is 

demonstrated in the superior correlations for V02max (a measure o f cardio-respiratory 

fitness) over the accelerometer In contrast, the Kaiser Physical Activity Survey for women, 

which was developed in 2000 and includes questions about housework and caregiving, 

found a lower correlation between V02peak and the caregiving component o f  the 

questionnaire (r=0 01), compared to an accelerometer (r = 0 3) Accelerometers are a 

reliable method o f measunng daily lifestyle activities, particularly those performed at a 

moderate intensity All o f the questionnaires developed since 1995 have been validated 

with an accelerometer and demonstrated a correlation o f between 0 3 and 0 4

A limitation of accelerometers as a criterion measure is their tendency to 

underestimate PAEE in field studies, particularly for activities that involve upper body 

movement, an increased gradient or increased velocity (Nichols et a l , 1999, Jakicic et a l , 

1999, Welk et a l , 1995) The output data o f accelerometers is in units o f energy 

expenditure and time, thus it can directly provide information about two aspects of FITT 

(i e , duration and intensity) The output also provides information about the magnitude of 

force exerted by the participant, called vector magnitude counts The Tntrac-R3D
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accelerometer was tested against a portable metabolic (VO2) instrument to measure PAEE

at moderate intensity, for several recreational and household activities (Hendelman, Miller,

Baggett, Debold, & Freedson, 2000) Participants (N=25, F=60%, age=30-50 years)

completed walking, played golf and performed indoor and outdoor household chores

Results indicated a strong relationship between VO2 (METs) and accelerometer (vector

magnitude counts) for walking (r=0 89) and combined other activities (r=0 62) This study

also noted an underestimation of PAEE (Kcals) by 30-50 % m activities other than walking

In contrast, Nicholls et al (1999) assessed the reliability and validity o f the Tntrac-R3D

accelerometer during walking and running Results showed that Tntrac-R3D consistently

over estimated energy expenditure (Kcals) during horizontal treadmill walking and was not

sensitive to changes in gradient These studies highlight the limitations of Tntrac-R3D in

measuring PAEE m activities that are high intensity (or on a gradient), involve upper body

movements and when validated with Kcals instead o f vector magnitude counts

In the context o f  the current research, 1 e , a questionnaire designed to measure

intensities across the continuum of moderate-high, the criterion validation equipment

should reflect the multi-dimensional (FITT) properties o f a behaviour like PA Limitations

to equipment that are available, such as accelerometers (Freedson et a l , 2000, Baranowski

& de Moor, 2000, Bassett, 2000, Bassett et a l , 2000) and heart rate monitors (as described

in Section 2 3 , p 7) means that no one instrument has been predominant in validating new

PA questionnaires The combining o f two pieces o f  equipment that can compliment each

others limitations, e g , an accelerometer and a heart rate monitor, has recently been

suggested by Ainslie et a l , (2003) as a novel method o f validating questionnaires This

method requires further investigation and is an objective of this current research

In summary, the choice o f questionnaire for a specific study should be relevant to

the research question, as well as the charactenstics o f the target population The evaluation

of its reliability should include an overlapping period o f days, so that the psychometric

properties of the questionnaire are assessed and not the genuine variability in participation

levels The new questionnaire should also have been validated with an appropriate cntenon

measure that can adequately measure lifestyle PA, at different intensities and that is, in

itself, a valid instrument Questionnaires that do not suit the exact requirements o f the

researcher have been adapted to suit the requirements o f the researcher The Baecke

Habitual Physical Activity Questionnaire (Baecke, Burema, & Fnjters, 1982b) has been

adapted for recent epidemiological studies, to produce two different questionnaires These
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are (i) the Kaiser Physical Activity Survey for women (Ainsworth et al., 2000, see Table 

2.4.) and (ii) the ARIC/Baecke Questionnaire to assess leisure-time PA (Richardson et al., 

1995). Similarly, the SPAQ was adapted from the Stanford Usual Physical Activity 

Questionnaire (Blair et al., 1985).

Adapting a previously validated questionnaire for another population requires the 

researcher to ensure validity and suitability o f the new questionnaire to the target 

population. However, documentation of the processes undertaken to develop new and 

adapted PA questionnaires have been scarce (Friedenreich et al., 1998). The difficulty in 

recalling certain types o f information about PA has prompted the application o f a model 

from cognitive psychology to help in the design stage o f the questionnaire. This cognitive 

model has been applied to the design o f other types o f questionnaires, e.g., socio-cultural 

(Wamecke et al., 1997), food (Subar et al., 1995) and socio-economic (Belli et al., 2001). It 

has also been recently applied to the design o f a Lifetime PA questionnaire (Friedenreich et 

al., 1998) and advocated for use in the design o f a short term recall (e.g., past week) PA 

questionnaire (Durante et al., 1996). This represents a novel approach to designing a past- 

seven-day PA recall questionnaire and is the focus o f this current research. The following 

section outlines the structure and processes o f memory, involved in recalling information 

about physical activity.

2.5. The role o f autobiographical memory (ABM) in the recall o f physical activity

Questionnaires that request details from the respondents’ personal memory, (i.e., 

personally experienced and remembered events), are classified as being dependent upon the 

autobiographical memory for answers (Conway, 1996). Autobiographical memory (ABM) 

is defined as .. a memory for information related to the se lf’, (Brewer, 1996). It is further 

explained by Conway and Rubin (1993) as “a memory for the events o f one’s life [that] 

relate to the self, emotion, personal meanings and goals”, (p. 103). Memories from the 

autobiographical memory structure take longer to retrieve than other types o f memories 

(e.g., a scientific formula, a poem) because they need to be constructed from various 

aspects o f the personal self rather than merely reproduced. In this way, autobiographical 

memories form a compilation o f constructions o f knowledge about the self (Conway et al., 

1993; Conway, 1996).

For Conway (1996), autobiographical memories arc “ ...conceived as temporary 

mental representations constructed and maintained by a set o f central processes such as the
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central executive o f the working memory”, (p 67) According to B addeley, working 

memory is a replacement concept for the short-term memory (Baddeley, 1996) It has three 

components, the central executive which deals with cognitively demanding tasks, is the key 

component The other two components (the phonological loop and the visuo-spatial sketch 

pad) are used by the central executive for specific purposes, 1 e , the presentation of word 

order and the storage and manipulation of visual and spatial information Conway (1996) 

and others (Anderson & Conway, 1993, Tourangeau et a l , 2000, Williams & Hollan, 1981) 

believe that ABM ’s are constructed on the basis o f knowledge sampled from the 

autobiographical knowledge base, a process initiated by the presentation of a pertinent 

“cue”, e g , a  face, a song, a smell, a question

The type o f information contained within ABM vanes m relation to (l) specific 

events, (11) general knowledge about categones of events, and (ill) knowledge about 

extended or major intervals in ones’ life, (Tourangeau, Rips & Rasinski, 2000, Conway, 

1996, Conway & Rubin, 1993) Theonsts tend to agree on how such information is 

organised For example, they agree that ABM reflects upon both the structure o f the 

memory system and also the processes operating within the structure (Eysenck et a l , 2001) 

Areas of contention between theonsts however centre around the different types of units 

that store the autobiographical information and also the method in which different units are 

connected within the autobiographical structure to produce a memory (Tourangeau et a l ,

2000) The following section reviews firstly (i) models o f the structure o f autobiographical 

memory and secondly, (11) the process o f accessmg memones within that structure 

(particularly m relation to answenng a question in a questionnaire)

2 5 1 Autobiographical memory structure

The concept o f “se lf’ plays an influential position in encodmg (understanding) and 

retnevmg autobiographical information from memory (Eysenck et a l , 2001, Tourangeau et 

a l , 2000) One function o f human memory is to assess the progress o f personal goal 

attainment These goals are believed to be structured in a hierarchy that forms part o f the 

“working se lf’ (Conway, 2001) Autobiographical memory formation is a function o f pnor 

knowledge, personal importance and affect When an event is judged to be highly self­

relevant, encoding processes co-ordmate to rapidly integrate the event and its memory 

details into long term memory (Conway, 1996) Events lower in self-relevance may not 

promote such co-ordination o f encodmg processes, thus leading to less extensive
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integration o f information. This results in a memory that is incomplete or lacking in detail. 

ABM is a type o f memory that persists over hours, days, weeks, months and years and it 

retains knowledge o f the self at different levels of abstraction (Conway, 1996).

For the purpose o f designing this past-seven-day recall PA questionnaire, which is 

concerned with activity at different intensities (to facilitate comparison with ACSM/CDC

(1995) guidelines), it is necessary to understand how recently performed activity that lasted 

minutes to hours is structured within memory and to understand which “self-related” cues 

are most effective in optimising recall o f those activities.

2.5.1.1. Tulving’s model of autobiographical memory structure (Tulving, 1983)

This model of ABM structure suggests two distinct memory systems. These systems 

are (i) “episodic memory”, which contains units o f specific autobiographical events, i.e., a 

particular holiday, and (ii) “semantic memory”, which contains more general knowledge 

about situations, i.e., holidays in general. Knowledge in semantic memory is organised in 

terms o f general concepts rather than actual events and is thought to exist at a very abstract 

level. Episodic memory on the other hand is organised in a very loose temporal way, 

without any general knowledge. Figure 2.1. illustrates application o f Tulving’s model to an 

everyday physical activity, i.e., walking to work. For example, thinking about walking to 

work triggers a memory o f a particular day when the person walked to work and met John 

on the way. Information relating to the earlier event is stored with information about the 

later event (as they both relate to the subject o f “walking to work”). When the event needed 

to be recalled later, the temporal (time-related) properties associated with episodic memory 

would assist the person to assess which event came first. Tulving’s model suggests that 

further general information about this and other walking events must be completed by the 

semantic memory, e.g., if  I was walking to work, I must have had my laptop and umbrella 

with me. Thus, semantic memory acts as a supporting mechanism to episodic memory by 

filling in the memory with the usual information that is associated with general events. In 

this way, even though episodic and semantic memories are completely distinct, both are 

required to answer a question about a specific event.

Tourangeau, Rips and Rasinski (2000) reported that experimental data using this

model is limited as it was criticised for providing a very simplistic account o f the structure

and storage o f autobiographical memories. It has also been criticised for failing to explain

fully how specific episodic memories link to the general and abstract information in the
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separate semantic memory system (McCauley, 1984; Hintzman, 1984). Later models (see 

below) suggest that abstract information and specific memories are in fact part o f the same 

structure, a theory that Tulving himself later also subscribed to (Tulving, 1984).

Memory cue: A question about being late for work this week

Figure 2.1. A schematic representation o f Tulving’s (1983) model o f autobiographical 
memory structure and retrieval process.

2.5.1.2. Kolodner’s model o f autobiographical memory structure (Kolodner, 1985)

In contrast to Tulving (1983), Kolodner suggests a more integrated model o f ABM 

structure. This model proposes the existence of distinct sections within ABM that 

accommodate (i) general information about categories o f events, and (ii) information about 

specific and unique events. However, Kolodner suggests that a hierarchical connection 

exists between events.

Kolodner (1985) outlines her theory o f ABM structure in a computer model called 

CYRUS. The design o f CYRUS is analogous to that o f a filing cabinet, in that it contains 

the title o f an event on the outside, while inside are folders which have the description of 

many different types o f specific events filed within them. Following a six year diary study 

of his own memory, Wagenaar (1986) also proposed the presence o f a “filing cabinet” 

structure of autobiographical memory, containing a large number o f cards with different 

tags. Wagenaar’s study involved recording details o f daily events for six years and then 

recalling a random selection of them, over the same six year period. Results from his study
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suggested that the detailed information on the “filing cards” selected during the retrieval of 

a memory, encouraged the further retrieval o f another selection o f cards with more specific 

information In Kolodners’ model, each “file“ is called an Event Memory Organisation 

Packet (E-MOP) and contams information about various events or categories of events 

A feature of Kolodner’s model (1985) is the top-down direction for accessing 

retrieval o f complete autobiographical memories Each category o f event has a collection of 

indices o f  related details to that category, with each o f these mdices having sub-mdices 

Figure 2 2 overleaf applies Kolodner’s model to a football player asked to recall a goal he 

scored The initial index is accessed via cues from the question asked, i e “Have you 

scored any penalties in any Cup games this year9” The cue “goal” leads to an E-MOP of 

“goal types” This leads to sub-ordinate E-MOPs o f various categories o f types o f goals, 

which leads to further subordinate E-MOPs of individual mcidences o f goals within each o f 

those categories Having identified the “penalties” E-MOP, the player then accesses a 

subordinate E-MOP that corresponds specifically to Cup games as opposed to league 

games, before he arrives at an answer In this way, access to relevant information is 

hierarchical and obtained, via links, to associated information about the event A further 

feature of Kolodner’s model is that, similar to Tulving (1983), there are two distmct types 

of units The higher E-MOPs contain genenc information about categories o f events while 

the lower E-MOPs contain specific details about the individual event Unlike Tulving’s 

model though, Kolodner proposes a network o f links between the genenc and specific 

units
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Memory Cue “Have you scored any penalties in any Cup games this year9”

PENALTIES
Types o f goals

■ Shelboume
OPEN PLAY FREE KICKS

■ Sligo
■ Cork City

■ Shelboume
■ Waterford

■ Shamrock Rovers

i i
CUP 
■ Sligo

LEAGUE
■ Shelboume
■ Cork City

■ Shelboume
■ Shelboume
■ Homefarm
■ Cork City
■ Cork City

Memory Retrieved

Figure 2 2 Schematic representation o f Kolodners (1985) model o f autobiographical 
memory structure and retrieval process

Empirical data (Barsalou, 1988, Linton, 1982) have supported Kolodner’s 

suggestion that access to memories is via general index In a cued-recall study at the end of 

the first semester, Barsalou (1988) requested participants (N=78, age 18-22) to recall 

specific events from the previous summer Results produced disrupted and incomplete 

memories Participants were more likely to naturally refer to general summaries of events, 

without specific details o f individual events Linton (1982) reported a six year diary study 

o f  her own memory, in which she wrote detailed accounts o f events as they occurred and 

later used them as cues to encourage recall o f the dates of those specific events Part o f the 

criteria o f events being recorded was that they had to be unusual and salient, in order to 

permit remembering at a later date However, at a later date, when given the detailed 

accounts o f some events and asked to recall the dates and order o f the events, she was only 

able to access very generalised memories, without the specifics Both o f these studies 

indicate that initial access to autobiographical memory is via general index, as advocated by 

Kolodner (1985) However, they also proffer criticisms o f the model’s simplicity of design 

and its lack o f  flexibility in the retrieval o f specific memories Results from Linton’s diary 

study in particular shows that Kolodner’s model does not appropriately take account o f
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temporal (time-related) dimensions between events This element o f  storage related to the 

time of an event is explained in Conway’s model o f ABM (1993,1996)

2 5 13 Conway’s model o f autobiographical memory structure (1993, 1996)

Similar to Kolodner (1985), Conway has assigned a name to the knowledge 

structures withm ABM These structures are known as Autobiographical Memory 

Organisation Pockets (A-MOPs) However, Conway proposes a three-tiered structure o f 

ABM, as opposed to two as described by Kolodner (1985) and Tulvmg (1983) This model 

is also hierarchical in structure, illustrating levels of memories that vary in their scope and 

detail o f events (see Figure 2 3 overleaf) However, Conway’s model advances on 

Kolodner’s model by proposing that memories are organised in terms of temporal and 

thematic pathways and that it is these pathways that are the guiding forces in retrieving 

memories Firstly, a descnption o f Conway’s (i) proposed structure o f ABM is discussed, 

followed by (11) the processes o f retneval within that structure
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(i) Structure o f Conway’s ABM model

The first level is referred to as “Lifetime Periods” (LP) and represents a general or 

abstract level of autobiographical knowledge that primarily contains thematic knowledge 

relating to extended time periods, e.g., when I was at school X, while I was at job Y. Within 

a theme, events are also sequentially organised by time. For example, the index marked 

“relationship theme” might contain, “Met my boyfriend in November 2000, bought a house 

together in 2002 and got married in 2004”. Likewise, events in LP for a given time period 

might extend across various themes, e.g., “During the time that I lived in London, I worked 

at firm X (work theme) and was engaged to person Y (relationship theme)”. Information at 

the LP level is defined in terms o f continuing over years and decades.

The second level o f this model is referred to as “General Event” (GE) and contains 

knowledge o f repeated events (e.g., going to the shops) or things that have occurred over an 

extended period of time but are shorter in duration relative to LP, (e.g., a short holiday). A 

feature of this level is the summarised version o f events that have occurred, which Belli 

(1998) suggests is important in being able to efficiently store information that is highly 

frequent and therefore potentially cognitively burdensome. Summarised information of 

frequently performed similar events are abstractly contained at the GE level, thematically 

ordered via recurring temporal patterns o f incidence, e.g., weekly basketball matches 

during a competitive season. All events at this level are thematically or temporally related 

to each other and are also related to the LP level, in that incidences of recurring events form 

part of, or are situated within, incidences o f more extended events, i.e., travelling to away 

games by coach (General event), during competitive basketball seasons (Lifetime period). 

Information at GE level is defined in terms o f lasting days, weeks and months. Conway 

(1996) suggests that GE provides a basic level o f representation that is not too general like 

LP, or too specific like the next level on the hierarchy, Event Specific Knowledge (ESK).

The third level is referred to as “Event Specific Knowledge” (ESK) and information

at this level tends to take the form of images, feelings and highly specific details o f GE and

LP events. Conway and Rubin (1993) define ESK as “ .. .memories that indicate the

retention o f sensory details o f actions in a general event or lifetime period” (p. 107).

Conway (1996) proposes that events at ESK level contain perceptual and contextual

information that provides a sense of reliving a past event. According to Conway, they exist

as a collection of salient images, feelings, thoughts and emotions that are organised at the

point o f retrieval, by attaching to relevant thematic and temporal events of higher order
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autobiographical knowledge structures, 1 e at GE or LP levels Information m ESK is

defined m terms o f events that have lasted seconds, minutes and hours

Support for Conway’s three-tiered hierarchical structure o f autobiographical

memory is evident in the diary studies o f Linton (1982) and Wagenaar (1986) and also

from an experimental study on amnesic patients (Conway, 2001) Linton’s (1982) six-year

diary study, described above, indicated that entry to ABM was via GE level, rather than

ESK level, lending support to a form o f hierarchy Access at the GE level for information

provides a summarised version of events Then depending upon the external cues offered, a

more labour intensive search o f the next level, ESK, may be initiated in order to enrich the

memory retrieved, with more specific information

This explanation o f access to the ESK level in Conway’s model o f ABM is

supported by Wagenaar’s (1986) study In a six-year diary study o f his own memory,

Wagenaar found that “ the probability o f recall depended upon the number o f retrieval

cues as well as on the nature and combination o f those cues”, (p 249) In his diary, he

noted the “who”, “what”, “when” and “where” o f all events and later, when given one or a

combination of those cues, he would have to complete the memory by providing the

missing information Results from his study indicate that “ double and tnple cueing

resulted in better performance than independent cue utilization” (p 249) A limitation of

Wagenaar’s study was that he was the sole participant and thus issues of familiarity bias

and generality to other people are relevant Wagenaar’s study was at least a progression

from Linton’s (1982) six-year diary study of her own memory, where she recorded brief

descnptions o f daily events, with descriptions not exceeding 180 letters Unlike Wagenaar,

her dependent variables were dating accuracy and response speed In Lm ton’s study, the

effectiveness o f  different cues was not possible as the cues the author wrote on her cards

daily were those that she deemed personally salient and unusual Also, the only question

she asked herself at each memory test was always in relation to “when” Linton (1982) has

stated that she has a bias for being extremely good at remembenng dates and so the

generality o f her findings are perhaps limited

Conway (2001) also presented neuropsychological evidence of a hierarchical

structure, following an EEG study with amnesic patients (N=5, age 18-35) that mapped

changes in neurological impulses during remembenng In this study, participants were

monitored while (i) they prepared to recall memories (pre-retneval phase), (11) recalled

memones to cued words (retneval phase), (111) made a manual response to indicate when
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they had a detailed and specific memory in mind and then hold it for several seconds (hold 

memory in mind phase). Patterns o f activation were taken at three different intervals, 

representing (a) early, (b) middle and (c) late in the three phases. Results indicated when 

patients could access ESK, they were always also able to access GE and LP. However, if  

LP information was lost, a simultaneous loss of GE and ESK information also appeared to 

occur. The methods employed in this study (using amnesic people) provided a method of 

isolating the retrieval process of very specific memories. This may have facilitated the 

removal o f interference from other memories. However, while these results provide 

physiological support for the hierarchical structure theory o f Conway’s (1993, 1996) 

model, further investigation is required with non-amnesic participants.

Conway’s model represents the most comprehensive explanation of the structure of 

ABM, detailing the various levels o f structure and the characteristics o f memories stored at 

those levels. It presents a more flexible approach to the access o f memories within ABM, 

via time-related and thematic indices, than is explained by either Kolodner (1985) or 

Tulving (1983). Physiological evidence, in the form o f EEG’s, has also given support to the 

basis of Conway’s theoretical model (Conway, 2001). Therefore, Conway’s (1993, 1996) 

model o f the ABM will be used to explain the structure of, and access to, memories relating 

to physical activity in this thesis.

(ii) Process of retrieval o f memory from ABM

Events within each level of the structure o f ABM are organised temporally and

thematically, so that particular memories may be indexed depending upon the context,

detail and type o f the external cue that initiated the memory retrieval (Brown, Rips, &

Shevell, 1985). Memory retrieval can therefore be top-down, sequential or parallel, as

memories may overlap themes or temporal zones. The following section details a model of

the process o f memory retrieval that reflects his theoretical structure o f ABM (Conway,

1993). Following presentation of a cue from the environment, the task o f memory retrieval

launches a 3 stage cyclical retrieval process (Conway, 1996; Williams & Hollan, 1981).

The first stage of this retrieval process involves recognition o f the demands o f the task at

hand and the creation o f a memory description to fit that task. Then secondly, that memory

description is used to search the indices of the autobiographical structure in order to retrieve

the correct memory. The extent o f the search and the richness o f the memory retrieved will

depend upon the scope o f the initial cue and the perceived demands o f the task. This leads
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to the third and final part o f the retrieval process proposed by Conway (1996) 1 e , an 

assessment o f whether the memory retrieved is correct and the most appropriate This may 

necessitate another cycle o f retrieval until “ the appropriate LP, GE and ESK are 

represented in a temporary structure in working memory” and the process o f cyclical 

retrieval is terminated (Anderson & Conway, 1993, p 1180) This model is similar to a 

model o f the cognitive process used to retrieve information to answer a questionnaire 

(Tourangeau, 1984, Tourangeau et a l , 2000) Tourangeau’s model provides a theoretical 

framework for explaining the question-answer process, which occurs when a respondent 

answers a question and is discussed below

2 5 2 Model o f the question-answering process for questionnaires (Tourangeau (1984), 

Tourangeau, Rips & Rasinski (2000)

Questionnaires are designed to yield and collect information or experiences from 

respondents, by means of eliciting personal opinions or recalling personal events from the 

autobiographical memory (Reiser, Black, & Abelson, 1985) The establishment o f the 

CASM interest group in 1984 initiated the studying o f cognitive processes, specifically 

memory recall in questionnaires Only one adult PA questionnaire (Lifetime PA 

Questionnaire) has applied this cognitive model during its design and pre-testing phases 

(Fnedenreich et a l , 1998) Until recently, it has been the practice o f many physical activity 

researchers to extrapolate the findings o f general literature on memory recall and then apply 

them to their own situation (Durante et a l , 1996, Baranowski, 1988) The application of a 

cognitive model has yet to be applied to the design o f a short-term recall PA questionnaire 

(Fnedenreich et a l , 1998) and is the purpose o f  this current research

There are four stages in the question-answer process descnbed by Tourangeau 

(1984, Tourangeau et a l , 2000) These are detailed in Table 2 6 (see p 35) The stages are 

not necessarily sequential, distinctive or mandatory Instead, the engagement o f specific 

cognitive processes to access the autobiographical knowledge base will depend upon (i) the 

type o f question asked, (n) how accurate the answer needs to be and (111) how quickly it 

needs to be answered (Tourangeau et a l , 2000) For example, these authors suggest that for 

factual questions, judgement (stage three) may replace retneval (stage two) when people 

answer questions about information that is automatically known to them For example, 

people do not actively need to search and retneve information that is known to them like 

their age or name
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Table 2.6. Stages o f the response process

Stage Specific Processes

Encoding (Comprehension) ■ Attend to questions and instructions

■ Represent logical forms o f question

■ Identify information sought

■ Link key terms to relevant concepts

Retrieval ■ Generate retrieval strategy and cues

■ Retrieve specific, generic memories

Judgement ■ Assess completeness and relevance of 

memories

■ Draw inferences based on accessibility

■ Integrate material retrieved

■ Make estimate based on partial retrieval

Response ■ Map judgement onto response category

■ Edit response

Note. Adapted from “The Psychology o f Survey Response” by R. Tourangeau, L. Rips and 
K. Rasinski, (2000), Cambridge University Press, USA, p .8.

There are many different types of questions that are asked in questionnaires, which 

in turn leads to the possibility o f different types o f answers that could be given (e.g., 

factual, attitude or frequency questions). Each o f these types o f questions make varying 

demands on the cognitive response process (Tourangeau, Rips & Rasinski, 2000). As the 

purpose o f this study is to design a questionnaire that is concerned with obtaining 

information from the respondent about the duration, frequency and intensity o f specific 

physical activities, the remainder of this review will focus upon the cognitive response 

processes associated with this type o f question. The following section is a review of 

Tourangeau’s (1984) and colleagues (Tourangeau, Rips & Rasinski, 2000) model o f the 

question-answer response process.
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2 5 2 1 Encoding (Comprehension) Stage

The purpose of this stage is to identify the information being sought, 1 e to assign a 

meaning to the question asked by attending to the cues, syntax and context o f the enquiry or 

instructions In order to develop a reliable and valid questionnaire, the meaning that is 

intended from a word or sentence must be relatively stable across all respondents How the 

respondent will interpret the question is a function o f many variables, including (1) 

competency in the language, (11) knowledge o f the subject matter, (111) knowledge of the 

context m which the question is written and also (iv) according to the amount o f time and 

effort that is invested in interpreting the question (Tourangeau, Rips & Rasinski, 2000) 

Problems at this stage of the response process have been identified through 

explorative focus groups and cognitive interviews that examine the respondents 

understanding o f the meaning o f the question (Willis, 2002) Difficulties in comprehension 

tend to occur as a result o f the complexity and ambiguity o f  sentences (syntax) as well as 

the use of presuppositions and a vagueness m the meaning o f the question (semantics), 

(Gerber, 2002) Understanding the meaning o f  a question is compromised when a lengthy 

or complex question exceeds the respondent’s ability to process it, resulting in a 

misinterpretation of that question This causes an overburdening o f the respondents 

working memory (Just & Carpenter, 1992) and may result in a slowing down o f the 

cognitive processes, including the retrieval o f information

Issues o f ambiguity in questions anse when words or terms used may have more 

than one meaning The context o f the question may provide some indication of what 

meaning is intended, however the ambiguity often arises because o f  the innate structural 

complexity within the question In terms o f questions specific to physical activity, 

definitions o f PA have previously appeared inconsistent in their descriptive content, or even 

absent altogether from questionnaires (Caspersen, 1989, Blair, Jacobs, & Powell, 1985) 

Recurrently, terms such as “fitness” and “exercise” are used synonymously with 

descnptions of PA, e g , The Sports Participation and Health among Adults in Ireland 

Survey (Fahey et a l , 2004), Survey o f Lifestyle and Nutrition (SLAN) Survey, Fnel et a l , 

2003) This may result m misunderstandings among respondents and thus, misclassification 

o f exercise behaviours Inaccuracies are thus produced in the relationship between physical 

activity for health and physical activity for fitness (Blair et a l , 2001)
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The level of respondent comprehension of terms used m PA questionnaires is not well 

documented and therefore the resultant effect on reliability and validity is an unknown 

quantity (Durante et a l , 1996) Findings from Tudor-Locke et al ’s (2003) study that 

investigated the understanding of common phrases like “physical activity”, “intensity” and 

“leisure”, found diversity m the interpretations o f each word across a sample o f Afncan- 

Amencan women (N= 196, aged 40+ years) To illustrate the ambiguity and 

misinterpretation in a PA questionnaire, examples of questions from two commonly used 

PA questionnaires are shown below

1 “How many city blocks or their equivalent do you normally walk each day9 (Let 12 

blocks equal 1 mile)” (Taken from “Paffenbarger Physical Activity Questionnaire”, 

Paffenbarger, Wing & Hyde, 1978)

2 “For at least the last three months, which o f the following activities have you 

performed regularly9

a) Jog or run at least 10 miles per week

b) Play strenuous racquet sports at least 5 hours per week

c) Play other strenuous sports at least 5 hours per week

d) Ride a bicycle at least 50 miles per week

e) Swim at least 2 miles per week

(Taken from “Stanford Usual Physical Activity Questionnaire”, Sallis et al ,1985)

Both of these questions incorporate all four sources o f comprehension difficulty 

identified by Tourangeau et al (2000), i e , ambiguity, complexity, vagueness and pre­

supposition In terms o f ambiguity (a word that may have more than one meaning), 

question one above asks about the amount o f “blocks” that the respondent walks This term 

is limited to respondents that are familiar with the use o f the word “block” in the context of 

distance The word may have a different meaning for another respondent who works m the 

construction industry and deals with another type o f “block”, (i e , a building block) The 

word “regularly” m question two above also has the potential to elicit different meanings 

among respondents, for what is “regular” to one person, may be completely irregular for 

another In the questionnaire, authors needed to define what they mean by the word 

“regular”, to prevent misinterpretation
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The issue of complexity is highlighted m question two above, where a list o f specific 

examples and durations are given Ambiguity withm the question is again a feature, due to 

the complexity o f the layout and syntax of the question Having defined themselves as 

taking part m activities “regularly”, the respondent may then wonder if  they are “regularly” 

active only if  they meet the criteria o f activity outlmed m one o f the subsections, or do they 

need to answer “yes” to all o f the subsections in order to satisfy the term “regular”

Both questions one and two above also offer vague expressions (imprecise ranges of 

application) and presuppositions This may cause the respondent to misunderstand the 

question While presupposition is a normal part o f  a sentence, it may lead to difficulties in 

questionnaires when the presupposition fails to apply In particular, question 1 asks the 

respondent to “Let 1 mile equal 12 blocks” Firstly, having pre-supposed that the 

respondent knows what a block is, the question attempts to clarify the term by equating it to 

a mile A further presupposition is thus imposed on the respondent by assuming they know 

automatically how long a mile is What if  the respondent is only familiar with metric 

kilometres9 In question two, the term “last three months” may be perceived as vague as it 

does not specify whether this should be the last three calendar months, or three months 

from the present date

Although the above scenarios are essentially hypothetical as little research to date 

has fully explored the issues involved m the comprehension o f  PA questionnaires (Durante 

et a l , 1996), it highlights the necessity for further research within this area Due to the 

paucity o f PA related data, the hazards associated with questions from other questionnaires 

and surveys may be theoretically applied to PA For example, some respondents may 

choose one way to make a vague, complex or ambiguous question more personally 

meaningful, while others could choose a different way This might lead to adverse 

variability m the responses as well as the reliability and validity psychometric properties o f 

the questionnaire research (Sudman et a l , 1982, Belson, 1981)

2 5 2 2 Retrieval stage

The purpose o f this stage is to recall relevant information from long-term memory in

order to answer the question asked In terms o f questionnaire design, the charactenstics of

the question presented to the respondent can affect the quality and accuracy o f the retrieval

process, leading to the construction o f either a complete or incomplete memory (Jobe,

Tourangeau, & Smith, 1993) Question charactenstics that can facilitate an appropnate
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retrieval strategy for the respondent include (1) the provision of specific retrieval cues to 

help generate recall that are o f good quality and in sufficient volume, (11) enhance the 

distinctiveness o f the event, (m) a good degree o f fit between the terms used in the question 

and the events original encoding and ( iv ) a limited time frame between the time the event 

occurred and the date o f recall Discussion and empirical evidence for each o f these 

characteristics is now presented

(I) Retneval cues

The most effective type o f cue will depend upon the goal o f the retneval task, 1 e , 

the focus o f the question and while it is obviously impossible for a questionnaire designer 

to accommodate cues that are individually distinctive to all respondents, research has 

indicated that some cues are more effective than others in enhancing retneval o f 

information about events Results from W agenaar’s (1986) six-year diary study indicated 

that “ double and tnple cueing resulted in better performance than independent cue 

utilization” (p 249) The “when” cue performed the worst when singular cues were given 

This result may have implications for questionnaire design if, for example “when” and 

“where” cues are given together, to help the respondent retneve a more accurate memory

One study examined (N=54, age 37 +/-8 2, Female=74%) participants recollections 

o f going to the doctor dunng a given time frame (Brewer, 1988) Different types of cues 

were compared to see which was the most effective for retrieving accurate memones 

Brewer compared answers with medical records and found that the most effective cue 

stated what went on (i e , reason for visit), while less effective cues were to mention other 

people (î e , D r’s name), where the event occurred (î e , which surgery) and when it 

occurred (l e , date o f  event) Brewer’s conclusion for his findings was that if  there are a 

large number o f similar events, a significant cue would be to state what went on dunng the 

event (e g , had an injection) In terms o f questionnaire design, the provision o f vanous 

examples and the context o f occurrence (e g , household activity -  vacuuming the floor), 

may provide some cueing assistance to the respondent

(II) Distinctiveness and onginal encodmg o f the event

Linton (1982) found that with the passage of time dunng her six-year diary study, some

events began to lose their distinctiveness and some eventually became completely

forgotten She attnbuted this to the possibility that as the number o f tnals or expenences
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increased, so too did the level o f semantic knowledge about that type o f event

Simultaneously, a decrease in the episodic knowledge occurred, making the specifics o f

each event less discernible Kolodner’s (1985) model o f autobiographical memory structure

provides a level o f support for this rationale However, Conway (1993) suggests that highly

frequent similar events, are harder to remember than unique ones, particularly if the event

had no personal significance and therefore made little impact on the “se lf’ while the

memory was being encoded Types o f details that make the event “distinctive” to the

person, enabling more effective encoding of the event and thus easier retrieval include,

emotionality, saliency and sensory information (Conway, 1996)

In the context of a past-seven-day PA recall questionnaire, encouraging access to

Event Specific Knowledge (ESK) in the autobiographical base is preferable, as information

at this level is high in specificity and sensory detail This is due to its recent, and m some

cases its infrequent occurrence (Conway et a l , 1993) Access to ESK is through the

General Event (GE) level (Anderson & Conway, 1993) This study by Anderson and

Conway directly examined which type o f memory detail would provide the fastest access to

the memory as a whole Fifteen participants (11 women, mean age 19 years) had previously

recorded ten details including, the beginning detail, the end detail and a distinctive detail

about 36 events as they occurred The ten details were presented incrementally to the

participant, with the first cue being either the beginning, end or distinctive detail The

outcome measure was the time to venfy the memory Results indicated that the personally

distinctive details provide the fastest access to knowledge at GE The authors concluded

that GE is organised thematically and chronologically in terms o f contextualising

distinctive details, in order to discriminate one memory in GE from another

Implications for PA questionnaire design suggest that cues should be used that can

index GE, which m turn provides cues that access the more detailed and accurate ESK

Research should thus explore which cues and sensory details are encoded during and

specific to the performance of PA and are personally distinctive to the majority o f

participants (so that connections with the sense o f self are made) There is little

documentation to suggest that this has previously occurred (Durante & Ainsworth, 1996,

Fnedenreich et a l , 1998) Reiser, Black and Abelson (1985) explain that in order to gam

the best access to specific memories, the presence of original context cues should ideally be

at hand Specifically, the apposite cues may include verbal, visual, olfactory or other

stimuli that were in attendance at the encoding stage In other words, congruence of original
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conditions will facilitate accurate recall from memory for the purposes o f responding to a 

questionnaire Consensus on personally distinctive cues and how PA is understood and 

encoded by the general public could be achieved through focus group studies (Tudor-Locke 

et a l , 2003) Exploration o f how physical activity and its distinctive cues are encoded were 

undertaken m this thesis

(111) Temporal issues and forgetting

Few theones of forgetting have been investigated for “real-time” events and have 

tended instead to look singularly at laboratory tasks (Tourangeau et a l , 2000) The pioneer 

o f forgetting curves (Ebbinghaus, 1885, cited m Eysenck & Keane, 2001) showed an 

exponential rate in forgetting, but only in relation to non-sense syllables Explorations o f 

memory for real-life situations was conducted in two diary studies (Wagenaar, 1986,

Linton, 1982) During her 6 year study, Lmton found that fewer than 1% o f items were 

forgotten during the calendar year in which they were written, but after the first year, 

forgetting occurred at a rate of 5-6% She suggests that this indicates that real-world 

episodic memories are more durable than laboratory memories However, as Lmton defined 

“forgetting” in terms o f whether she could accurately date the event only and not for 

remembenng any other information, the low percentages reported may not be transferable 

to everyday memones Wagenaar (1986) on the other hand highlighted the methods used in 

both his and Linton’s study as conducive to encouraging rehearsal o f the event because o f 

the possibility of retrieving the same memory on a few occasions This he feels would 

affect the retention curve by encoding the memory further into memory, so that retention 

curves “ do not descnbe a property o f memory, but rather a property o f how our lives are 

structured”, (p 236) The possibility o f “rehearsing” events or activities may have 

implications for the recall o f activities performed a while ago and stored in the Lifetime 

Periods level The recall o f activities performed during the past seven days should not be 

affected because o f the relative recency of occurrence and the lack o f comparative 

opportunity to frequently recall it

2 5 2 3 Judgement stage

For questions concerned with calculations or summing o f events (as in PA

questionnaires), this stage assists in gathenng all information retrieved and judging whether

the sum o f memones is complete, accurate and falls within the scope o f the question asked
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(Tourangeau et a l , 2000) Questions relating to time spent performing physical activity are 

referred to as “Temporal-duration” and “Temporal-rate” types of questions and will be the 

focus o f the remainder o f this review

Temporal-duration questions are intent on finding the time between the beginning 

and the end o f an event Temporal-rate questions ask respondents to count or estimate the 

number o f time units in which a particular event has occurred (Tourangeau et a l , 2000) 

Some events may consist o f one continuous time unit (e g , playing a basketball game), 

while others may extend over many discontinuous time units (e g , how long it took to 

cycle to work in one week) In the context of the current research question, 1 e the design 

of a 7-day recall physical activity questionnaire, the outcome o f interest is the amount of 

collective time that the respondent has spent doing different types o f physical activities, 

during a specific time frame This may involve recalling a combination o f both continuous 

and discontinuous events Figure 2 4 outlines the timeline of a recalled discontinuous 

event, e g , time spent cycling

Reference Date Questionnaire Date

Reference Period

Event 1 Event 2 Event 3 Event 4
-  cycled -  cycled -  cycled -  cycled
to work home to shop to beach
on Tues on Tues on Wed on Sat

Total duration of time spent cycling during reference 
period

Figure 2 4 Illustration of the timeline of a discontinuous event Adapted from “The 
Psychology of Survey Response” by R Tourangeau, L Rips and K Rasinski, (2000), 
Cambridge University Press, USA, p 102

Having recalled the relevant information to working memory, the respondent is not yet 

ready to provide an answer For questions relating to duration and rate, the respondent must 

add, average, combine or in some way summarise the information to provide an answer 

(Subar et a l , 1995) Calculation strategies are outlined by Tourangeau et al (2000) and 

include

i Episodic enumeration -  i e recall and count o f individual incidences 

li Rate-based estimation - 1 e , recalling generic information, usual rates
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in Exact tally -1  e , recall current tally o f events

lv General impression -  1 e , make a guess from question cues and perceived 

‘'normal” values

Use o f one or all o f these calculation strategies will depend upon the nature of the

question With specific reference to PA recall questionnaires, behavioural-temporal

questions are a common feature as respondents are often questioned about their

involvement/participation in terms of “How many activities 9 How often 7 How

long However, in terms o f obtaining acceptable reliability and validity properties for a

new questionnaire (1 e the specific objectives o f this research), designing the questionnaire

to facilitate the use o f episodic enumeration strategy would seem to be prudent, in that it

removes the variability associated with guessing and estimations

The most habitually used process of recalling data for temporal-rate information is

by means of episodic enumeration, although this appears to be determined by many factors,

including the type o f information sought and the number o f  events to report (Burton &

Blair, 1991, Blair & Burton, 1987, Sudrnan, 1980) Blair and Burton (1987) conducted a

telephone questionnaire (N=387, age 28 +/- 14 7 years), which investigated whether

respondents used any other processes other than episodic enumeration to calculate vanous

behaviour rate questions Questions ranged according to expected measures o f frequency

and included things such as frequency of ATM use and incidences o f grocery shopping

The results revealed 12 distinct processes, with episodic enumeration accounting for only

28% of the answers Rate processes accounted for the majority o f the answers and as rate

demands increased, a simultaneous rapid decline in the likelihood o f  enumeration was

observed, in favour o f rate based estimation When between one and three events had to be

recalled, the authors note that 84% o f respondents used an enumerative strategy However,

when between six and ten events were recalled, episodic enumeration accounted for only

15% of the strategies used, decreasing to zero % for 11 or more events A  conclusion of the

results from this study would indicate that when economy o f effort is considered, it would

seem more probable that rate based processes o f memory recall are engaged in

In a food frequency questionnaire recall study, the accuracy o f  respondents to recall

what they had eaten during either the previous two or four week period was assessed,

comparing their answers to a self-written diary for the same period (Smith et a l , 1991)

Results mdicated that recall o f what was eaten and when, were poorly matched with the

diary records, even when tested immediately after the data collection period In addition,
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many items of food that were not written in the diary were written in the test questionnaire, 

because “ foods that were routmely eaten were given in answers” (p 11), regardless of 

whether they had been actually eaten during the data collection penod This suggests a 

tendency to rely on generic rate estimations for frequently consumed items, rather than 

taking time to individually recall This finding has repercussions for PA questionnaire 

design, as the type o f information requested o f  respondents can often relate to frequently 

performed activity, e g , climbing stairs

The mam determinant in deciding which calculating strategy to use is perceived 

effort of recall In turn, perceived effort is determined by relative accessibility in memory 

of the required information Following on from this, accessibility is assessed according to 

the task variables at hand These can also be a source o f response error and are categorised 

into either a) event characteristics, or b) question charactenstics (Tourangeau et a l , 2000, 

Burton et a l , 1991, Blair et a l , 1987, Sudman, 1980) and are outlined in Table 2 7

Table 2 7 Sources o f response error and variables influencing the use of episodic 
enumeration strategy______________________________________________________
Event Charactenstics Question Charactenstics

Saliency o f event Question relevance

Recency o f event Question order

Regulanty of event Question wording

Perceived threat o f event Question structure

Omission and Telescoping o f event

2 5  3 2  1 Event Charactenstics 

(i) Saliency

This refers to the uniqueness of the event The greater the personal cost or benefit o f 

the event, the more likely the respondent is to remember it, e g , winning the league cup, 

winning a pnze, getting m am ed This feature relates to Conway’s (1996) concept o f 

autobiographical memory being a representation o f the self and how memones are stored in 

terms o f  reference to attainment o f  personal goals Less salient events however, usually 

involve more habitual, everyday occurrences which do not stand out from the norm These 

events are not regarded as important to the construct o f self and are therefore not strongly 

encoded into memory at the time of occurrence (Conway, 1996) This makes them more
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difficult to remember Such events would include usual daily routines, e g usual work 

schedule, things usually done at home, at weekends

Behavioural events are usually salient across two dimensions (Sudman, 1980) In a 

study to compare the properties of similar events that were easily remembered or difficult 

to remember (N=2,138), Sudman found that the economic/social costs or benefits, e g 

something that was fiscally extraordinary, like buying a car, will stand out in the memory, 

while daily/ weekly grocery bills will typically not vary radically Secondly, the continuing 

consequences o f the event will affect the saliency o f the event For example, if  there are 

continuing reminders that the event happened, like photographs o f the event or the presence 

of a car or frequent recounting o f the event to others, this results in a rehearsal o f  the event 

in memory and further, better quality encoding of the event in memory (Conway, 1996)

In terms o f PA questionnaires, further research is required which will examine what 

properties o f physical activity and moderate and high intensity are described as salient by 

the target population o f the questionnaire Descriptions o f PA by the general population 

could reveal features that make the performance o f these activities personally salient These 

features can then be mcluded as recall cues within the questionnaire

(11) Recency and regularity o f event

This factor is similar to the saliency issue m that it suggests that recall o f irregular

events from memory is more accurate than routine-type incidences Episodic enumeration

becomes effortful and time consuming for events that are not exceptional and are not

prompted by sufficient or appropriate retrieval cues It is presumed therefore that when this

happens, episodic enumeration will be abandoned for a more favourable and less

cognitively demanding (but also less accurate) process (Burton & Blair, 1991) Conway’s

(1996) model of autobiographical memory provides an explanation for this effect, in terms

of irregular, recently performed events being akin to events held at Event Specific

Knowledge (ESK) level These events are nch in sensory detail that take the form of

feelings, images and highly specific details o f actions (Conway & Rubin, 1993) As time

since the event increases however and the frequency or regularity similarly escalates,

details become less distinct and events begin to merge Memory details constitute a

personal summary o f an episode rather than a complete, literal and objective record

(Conway, 1996) Recall o f these types of activities are similar to events held at the General

Event (GE) level which contains information about a type o f event at a more abstract level
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Events at this level may be prone to forgetting because the events are too similar to each 

other

The merging o f frequent events from ESK to GE level has been given some 

credence by an Electroencephalograph (EEG) momtonng study (N=25, Male=60%) that 

performed a neuro-physiological examination during memory recall It indicated that event 

specific, sensory-perceptual details o f recent experiences (past minutes and hours) do not 

last in memory unless they are linked to other more permanent systems in the 

autobiographical structure This integration may occur by frequent rehearsal or attachment 

of a strong sense o f “se lf’ to the event, (Conway, 2001) In their six-year diary studies o f 

real-life memories, both Linton (1982) and Wagenaar (1986) found that memones for 

events tended to merge or be forgotten as time passed or were similar to other events 

Questionnaires that request information about the performance o f regular PA may be 

equally prone to forgetting or inaccurate recall Further research is required to mvestigate 

the properties of activity that is most likely to be regularly performed among the general 

population and at which intensity

(in) Perceived threat o f event

The influence of this factor will be determined by the respondent’s interpretation of 

the event and also whether they view it as being personally threatening to their sense of self 

or how personally important the question topic is to the respondent (Krosmck, 1991) 

Individuals who are concerned deeply with a specific topic which they do not deem to be 

threatening to their identity, e g health, divorce, poverty etc, will be motivated to a greater 

degree to make an effort to interpret, retrieve and provide a response to a question In 

contrast, respondents with no interest in the topic or who deem it to be personally mvasive 

or threatening, will be less likely to be motivated to make the effort to recall accurately 

from their memones (Krosmck, 1991)

Autobiographical memory represents a knowledge o f the expenenced “se lf’ where

personal goals play a major role in the formation, access and construction o f specific

memones (Conway, 1996, 2001) The perceived threat o f a question to the sense o f self, as

determined by information in autobiographical memory, is an important consideration

when constructing a questionnaire According to Conway’s (1996) model, the respondent

may fail to answer or give inaccurate answers if  the content o f the question does not

correspond to or threatens information about the sense o f self that is represented m
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autobiographical memory This may in turn affect the validity o f the questionnaire 

Typically, PA is not perceived to be a personally threatening topic (Sudman, 1980) In this 

study (N=2,138), Sudman assessed peoples “uneasiness” to talk about certain leisure 

activities Only 1 3% o f the respondents considered physical activity an uneasy topic to talk 

about, compared to other topics such as smoking marijuana (42%), intercourse (41 5%), 

intoxication (29%) and income (12 5%)

For non-threatening questions, specific memory errors, referred to as omission and 

telescoping, are viewed as the greatest detriment to accurate reporting and are discussed 

below (Sudman & Bradbum, 1973)

( iv ) Omission

This refers to the failure o f the respondent to report an event that should have been 

included m the time-frame asked Given the effect of memory decay with time, as described 

earlier, respondents are less likely to be accurate about specific events for a given time­

frame when the gap between the time o f event occurring and the recall query is substantial 

The further back the event is in time encourages the merging o f episodic (singular, short­

term) memories with semantic (general, long-term) memory, particularly for highly 

frequent events This may increase the opportunity for inaccurate reporting Tourangeau et 

al (2000) suggest that long retention intervals may encourage respondents to infer or 

estimate answers, mstead o f trying to recall accurately

The ability to accurately place and date a particular event can be performed in two 

ways (Tourangeau et a l , 2000) Firstly, the respondent can utilise a “temporal tag” which 

may be present in the memory trace being used to retrieve the information These tags 

usually represent some important or significant personal or public landmark, which allows 

the respondent to place the recalled information into some relative timeframe 

Alternatively, the respondent can use associated events to access the pertinent data In this 

way, each individual event is linked to a group o f  events that are connected by similar 

causal factors (Brown et a l , 1985) Accessing information about one event may induce 

recall o f information about the incident in question, in this way temporal and thematic tags 

attached to information in memory can assist in recalling the information required 

Conway’s (1996) model o f autobiographical structure also advocates temporal and thematic 

linking o f  events (see Section 2 4 2)
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For questionnaire purposes, mechanisms to reduce error by omission or under­

reporting events for a specific time-frame would include helping the respondent to place the 

event in a particular contextual tune-frame and also to limit the length o f the recall period 

The use o f a personal calendar has been used in other questionnaire topics to help the 

respondent limit their recall to the relevant timeframe and reduce the opportunity for 

omission (Belli, 1998) It is also a method o f reducing telescoping and so is discussed in 

more detail below

(v) Telescoping

This is another commonly reported error and involves reporting events which have 

occurred prior to the assessment penod in question, but are moved forward to that time 

penod (Sudman & Bradbum, 1973) This has the effect of falsely over-reporting and thus 

creating inaccurate answers In their study of subjective dates in long-term memory,

Brown and colleagues (1985) found that respondents tended to use telescoping, particularly 

in relation to high profile events In this study, respondents were given a list o f public  ̂

events (some high profile, some low profile) and asked to date them Events that were 

higher in public awareness were usually reported as happening more recently than less 

salient events, thus being subjected to telescoping Durante & Ainsworth (1996) have made 

an assumption re physical activity from these findings, i e , that the recall o f vigorous 

activity will most probably result in telescoping, more so than light/moderate activity, as 

being higher in awareness, it is the more salient o f the two

The negative effect of telescopmg on accuracy could be improved by providmg 

relevant retneval cues These could involve helping to place the respondent in the relevant 

time frame by encouraging them to locate personal landmarks during this time with the use 

of a personal event history calendar (Means & Loftus, 1991) Unfortunately this method 

has only been used in face-to-face interviews and not in self-administered questionnaires 

(Belli, 1998) This is therefore an area requiring more investigation, as self-report 

questionnaires are the assessment tool o f choice in epidemiological research and is also the 

particular focus o f this research Event history calendars are thought to improve the quality 

o f memory retrieved because it encourages thematic and temporal links through sequential 

and parallel retneval processes, similar to the natural structure and process o f 

autobiographical memory (Conway, 1996)
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By asking the respondent to date specific landmark personal events, the accuracy 

and completeness of the questionnaire information is thought to improve as it allows the 

respondent to use the landmarks as cues for other events as well as placing events in a 

specific timeframe, thus reducing the possibility of telescoping (Belli, 1998) To compare 

the effect that a personal event history calendar (PC) had on the accuracy o f recalled d a ta , 

Belli, ,Shay & Stafford (2001) used an interview-led questionnaire about social and 

economic behaviours from the previous two years to compare the effect In one condition, 

the respondents (N=307) did not use a calendar, while the second condition did (N= 309)

Results that in comparison to the questionnaire without the PC, the PC condition led 

to better quality retrospective reports for the reference period of the questionnaire 

Research to date has focussed upon the use of landmark personal events m studies 

focussing on exploration of lifetime events (Belli et a l , 2001, Belli, 1998, Means et a l , 

1991, Thompson, Skowronski, Larsen, & Betz, 1996) However, remaimng specific to the 

research question of this study, l e recall o f past seven day physical activity, a calendar 

pertaining to autobiographical memory at the general event (GE) and event specific 

knowledge (ESK) instead o f lifetime periods (LP), would possibly be a more relevant 

source o f cues for recent day-to-day events Further investigation is also required to 

evaluate the effect of using a PC with a short-term recall PA questionnaire, compared to 

when the PC is not included

2 5  3 2 2  Question Charactenstics

(i) Question relevance

Caspersen (1989) states firstly that the “ science o f epidemiology is concerned 

with carefully quantifying the rate o f health-related states or events that occur within the 

population being studied” (p 423) and secondly that “ epidemiological investigations 

should employ physical activity measures that correspond to the dimension that relate to the 

disease or health outcome under investigation”, (p 439) Clearly identifying the parameters 

of enquiry with regard to health aspects or specific diseases, would therefore seem to be an 

imperative component o f a reliable and accurate questionnaire For example, m order to 

obtain the most accurate responses pertaining to the study o f coronary heart disease in the 

adult population, the survey questions should be tailored to reflect the important types of 

activities that impact on the incidence o f heart disease, i e , activities associated with calonc
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expenditure and also activities which correspond to various aerobic intensities (Caspersen, 

1989).

(ii) Question Order

Kalton & Schuman (1982) observed respondents answering general questions on a 

particular issue which were intertwined with more specific questions on the same issue.

Two different studies by these researchers, dealing with topics such as abortion and driving 

standards, found that there was no difference in answers to the specific questions, 

regardless o f whether they were placed before or after the general questions. Conversely, 

answers to the general questions differed by 7 % when the question was asked after the 

specific question as opposed to before it. While no definitive theory has been proffered for 

this discrepancy, the authors suggest it is possible that the respondents believe that the 

answer to the general question should not include the specific information already answered 

in the preceding specific question. When this occurs, the answer has a “ subtraction 

effect”(Kalton & Schuman, 1982).

Question order effects are also thought to occur when respondents are presented 

with a list o f specific items and asked to tick their favourite items or items they use most. 

Sudman (1980) reports that when a list becomes large, items at the top o f the list are more 

likely to be read more carefully than items in the middle or at the end. It is unclear as to 

whether this is due to fatigue or due to a lack o f  motivation on behalf o f  the respondent, 

however items placed later in long lists are usually reported less while items listed early on 

long lists tend to be mentioned more often (Sudman, 1980). In general, the effect of 

question ordering on respondent accuracy has not been shown to be o f great significance. 

Research on question order in physical activity questionnaires appears absent from the 

literature and thus requires further investigation to see whether the reliability o f data is 

adversely affected.

(iii) Question Wording

As previously discussed in the “Encoding” section (2.5.2.1.), ambiguous wording

and complex syntax can adversely affect the respondents understanding o f the

questionnaire. Wording o f the question also has the potential to affect the response strategy

that is used to calculate an answer, particularly if  a vague quantifier like “minutes usually

spent" or “approximately” are used (Tourangeau et al., 2000). These words imply that a

rough estimate will suffice, while more direct wording like “how many?” or “exactly” may
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encourage the respondent to use an individual enumeration strategy (Blair & Burton, 1987) 

In this study, the effect that the wording of the question “how often9” against “how many 

times9” was compared to determine which retrieval strategy was used to am ve at an answer 

(N=384, randomly selected from a telephone book) Results mdicated that the “how often9” 

question was less likely to encourage respondents to specifically enumerate, resultmg m 

estimated answers Currently, there is little direct evidence to indicate that the 

decomposition o f a question improves accuracy, however Tourangeau et a l , (2000) suggest 

that the recall and count of specific incidences may be more likely when complex questions 

are decomposed mto smaller, more specific units, particularly in situations where a large 

number of events need to be recalled

Questions, which the researcher may presume to be “standard”, may be viewed 

differently by respondents who vary according to educational, socio-economic and ethnic 

backgrounds (Wamecke et a l , 1997) Although the question has been asked in a language 

common to both respondent and researcher, the interpretation and understanding o f that 

sentence/question may be different for both Fundamental to achieving a valid, accurate 

measurement tool is to ensure uniformity across all administrations o f the questionnaire 

(Sudman, 1980) Piloting of the proposed tool among the specific mtended population will 

assist the researcher to identify common problems and potential pit-falls with the wording 

and terminology In this way, standardisation of wording can be enhanced and 

misinterpretations of questions can be minimised

(iv) Question Structure (Open vs Closed)

Generally, researchers will have a preference to use closed questions because they 

are easier to process and make cross-study comparisons They also reduce coder variability 

as they are usually already categorised, e g , according to frequency In this way, they have 

the further advantage of being a form o f aided recall, used to enhance accurate reporting, if  

they are very specific m their probing (Sudman & Bradbum, 1973)

In certain cognitively demanding tasks, respondents are known to select processmg

strategies that balance effort and accuracy (Durante & Ainsworth 1996) Answering

questionnaires is one such cognitive task, where the process o f  episodic enumeration has

previously been described as the optimum strategy for producing accurate answers rather

than the semantic approach of rate based estimates (Baranowski, 1988) With regard to the

influence o f  question structure (i e , either open or closed-ended) on respondent accuracy,
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the provision o f response categories (as for closed questions) has varying significance 

Response categories can provide magnitude cues, thus assisting the respondent to place the 

question in temporal context and allowing for a more accurate response However, Burton 

& Blair (1991) report that the provision of category responses may discourage episodic 

enumeration by encouraging respondents to answer, e g  in groups o f 10 minutes or to the 

nearest half hour This also indicates to respondents that accuracy and therefore maximum 

effort is not a requirement

2 5 3 4 Response stage

This stage involves selecting the response by assessing the answer and editing it for 

appropriateness and suitability to the question asked If at this stage, the respondent feels a 

more appropnate answer could be achieved, the answer is rejected and the retrieval and 

judgement process must be re-enacted (Tourangeau et a l , 2000) The cognitive burden o f 

the retrieval process and the calculation strategy employed in the judgement phase however 

may influence the respondent in the “Response” stage to accept the answer reached, 

particularly if  motivation is absent and perceived effort is high In this incidence, the 

respondent may choose to simply “edit” the answer reached to make it more appropnate 

and acceptable (Jobe, Pratt, Tourangeau, Baldwin, & Rasinski, 1997) In a study o f the 

numbers o f lifetime sexual partners, the participants (N=175) tended to report in rounded 

numbers o f multiples o f five, once the number o f partners was larger than 10 The obvious 

sensitivity o f this topic is a possible reason for rounding, in that the respondent may want to 

provide a lower, more socially desirable answer However, as reported in section 2 4 3, 

enumerative strategies are also less likely for items o f a greater frequency than 10 (Means 

et a l , 1991, Blair & Ganesh, 1991) Therefore, depending upon the type of information and 

the quantity o f information to be recalled, the answer delivered may be the result o f an 

accuracy-effort trade-off, regardless o f the efforts o f the researcher (Tourangeau et a l , 

2000)

2 6 Stage o f Exercise Behaviour

Throughout the vanous studies in this thesis, a central construct o f  the 

transtheoretical model (TTM) o f behaviour change, called the Stages o f  Change (SOC), has 

been used as a cntenon method of classifying participants according to their current level
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of participation in physical activity and their intention to change The TTM is a model o f 

behaviour change that explains peoples readiness to adopt new behaviours The SOC model 

is one of the key constructs o f this model and was originally developed following 

observation o f smokers during a self-directed smoking cessation process, but has since been 

applied to the understanding of readiness to participate in physical activity (" "P ro c h a sk a  

& Marcus, 1994) Evidence suggests that there are five stages which describe the current 

position and intention of individuals, m relation to their readiness to do physical activity 

(Prochaska & Norcross, 1999) The five stages are descnbed in Table 2 9 Each o f these 

stages represent a variable temporal period and invariable tasks that must be completed by 

the individual, prior to moving to the next stage Movement between the stages is believed 

to be m a cyclical pattern, thus explaining how some actioners may relapse to 

contemplation for a short while before re-establishing themselves once more as regularly 

active Many people tend to recycle to previous stages several times before reaching the 

maintenance stage and successful behaviour change is achieved (Prochaska & Norcross, 

1999)

Stage Description

Precontemplation Not active and no intention to change behaviour m the next six 
months No awareness of health nsks o f  being inactive

Contemplation Not active but thinking about becoming active within the next 6 
months Weighs up the pros and cons o f changing behaviour

Preparation Is active, but not enough to reach minimum health requirements* Is 
intending to become regularly active within the next 30 days

Action Have made overt changes to their behaviour to become regularly 
physically active within the previous 6 months

Maintenance Have been regularly physically active for more than 6 months and are 
less tempted than actioners to relapse

Note Minimum health requirements refers to the ACSM/CDC (1995) guidelines of 
minimum participation levels for health benefits

In the context o f physical activity (PA), movement into the fourth and fifth stages o f 

the model (action and maintenance), mdicates compliance with the minimum participation 

levels recommended by the ACSM/CDC (Pate et a l , 1995), for the purposes o f gaining 

health benefits Participants in both of these stages are considered to be regularly active,
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while participants who identify themselves as being in one o f the first three stages 

(precontemplation, contemplation or preparation) are considered to be not regularly active 

enough to attain health benefits (Cardinal, 1997). Validity o f the SOC model has been 

examined in PA studies by collapsing the five stages into two or three stages (Marcus & 

Simkin, 1993; Cardinal, 1997). Marcus and Simkin divided their participants (N=219, 

female=64%, mean age=40.6 (+/-12.9) years) into the five stages and then grouped them 

into three categories, i.e. (i) precontemplation and contemplation (because these are 

sedentary), (ii) preparation (because these are not regularly active) and (iii) action and 

maintenance (because these are regularly active). Having completed the 7-day physical 

activity recall questionnaire (Sallis et al., 1985), analysis was performed to assess the 

relationship between the stages o f  exercise behaviour and reported time spent in moderate 

and high intensity activity for the three levels. Results from this study indicated that 

significant differences existed between the three categories, in terms o f time spent in 

activity, suggesting that whether one is deemed regularly active or not by their stage o f 

change, is differentiated by their self-reported physical activity (Marcus & Simkin, 1993). 

An examination of British adolescents (N=244, Female=58.6%) with the Godin Leisure 

time questionnaire (Godin & Shephard, 1985) also collapsed the five SOC’s into three 

categories and found that moderate and high intensity activity differentiated the stages, but 

low intensity did not (Wyse, 1995). These studies were limited as they did not fully explore 

each o f the individual stages o f exercise behaviour, and therefore caution should be 

attached to the application o f the results. However, the collapsing o f stages into categories 

that identify regularly active and non-regularly active people, is appropriate for the purpose 

of assessing compliance with the ACSM/CDC recommended minimum participation health 

guidelines (Pate et al., 1995).

In the context o f questionnaire design, the SOC model has also been used to provide

construct validity to the Scottish Physical Activity Questionnaire (SPAQ) (Lowther et al.,

1999). Participants (N=94, mean age=33 (+/-10.8) years) were divided into the five stages

of exercise behaviour and assessed for differences in levels o f reported physical activity.

Results indicated, that as expected, actioners and maintainers reported significantly more

activity than any o f the three not regularly active stages, thus indicating that SPAQ has

concurrent validity with the stages o f change model. This conclusion is reached on the

assumption that the stages o f change model has itself been previously widely validated for

physical activity. A meta-analysis of the application o f TTM to physical activity was
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conducted by Marshall and Biddle (2001) This analysis included 91 independent samples 

from 71 reports published between 1983 and 2000 and included just one random sample 

study as well as six longitudinal, 54 longitudinal and 10 quasi-experimental studies 

(N=68,580) The selection cntena for inclusion in the meta-analysis was the application of 

at least one core construct o f the TTM In terms o f studies that used the SOC model, 

numbers o f individuals identified at different SOC’s was dependent upon the depth and 

relevance of the enquiry about physical activity to the ACSM/CDC recommended 

minimum participation cntena for health (Pate et a l , 1995) Specifically, the highest 

number o f  maintenance individuals were identified when information about frequency, 

duration and intensity was included, compared to mainly precontemplators when it was not 

(Marshall & Biddle, 2001) This is possibly because o f the precontemplators comparative 

lack of knowledge about “physical activity” and what it means to be regularly active, thus 

when no formal definition or explanation is provided, this group may miscalculate the 

amount needed to meet minimum requirements and categonse themselves at a lower stage 

Misinterpretation and ambiguity in understanding key phrases and questions was also a 

feature of a cross cultural examination o f similar words and an investigation of physical 

activity related words, when participants interpretations were compared to official 

academic definitions of the same words (Tudor-Locke et a l , 2004, Wamecke et a l , 1997) 

Thus, the validity o f the stages o f exercise behaviour should be enhanced by clear 

explanations o f each stage, preceded by a statement o f the minimum participation 

guidelines for regular physical activity

The SOC of exercise behaviour has been used throughout this thesis as a selection 

cntena for participants in each o f the studies This enabled inclusion o f individuals who 

self-selected themselves as being not regularly active and no intention o f  becoming so, to 

individuals that are regularly active and have been for at least 6 months As the outcome 

measure o f this thesis (i e , the Physical Activity Recall Questionnaire, PARQ) is concerned 

with whether individuals are meeting the ACSM/CDC required minimum participation 

levels of physical activity (Pate et a l , 1995), participants were categonsed into “not 

regularly active” (NRA) and “regularly active” (RA), once they had identified themselves 

as being in one o f the five stages of change
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Participation in regular PA of at least moderate intensity can positively affect 

health and reduce the incidence of some chronic diseases The revised ACSM/CDC 

guidelines detail the minimum participation levels required for the purpose o f incurring 

health benefits (Pate et a l , 1995), although the degree to which a participant’s health is 

positively affected will increase as they expend more energy The amount of physical 

activity energy expenditure (PAEE) used, is related to the baseline fitness o f  the participant 

and the level o f intensity and duration that the activity is performed at This is known as the 

dose-response curve (ACSM, 2000) Questionnaires provide the most comprehensive 

method of obtaimng information about all o f the properties that contribute to calculating 

PAEE (Montoye et a l , 1986) These are frequency, intensity, type and time (FITT) o f the 

activity

Recall questionnaires are known to be cognitively burdensome on the 

respondent as it mvolves remembering information about activities performed at some time 

m the past, from a memory system known as autobiographical memory Accuracy of the 

recalled information depends upon factors related to (l) the cognitive aspects o f recalling 

information, and (11) the questionnaire, i e , wording, layout(Schwarz, 1999) Although 

many PA questionnaires have previously been constructed, little research has been 

undertaken to identify the factors that optimise a respondent’s recall process (Durante & 

Ainsworth, 1996) Conway’s (1993,1996) model o f autobiographical memory and 

Tourangeau’s (1984, 2000) cognitive model o f the question-answer response process 

provide guidance m terms of how information is stored, accessed and retrieved from 

autobiographical memory The research topic o f this current study is concerned with 

accessing information about physical activities that were done within the past week and 

lasted for a period of minutes to hours

According to Conway’s model, the most accurate, sensory-perceptual and 

contextual information for activities o f this duration and recency in occurrence is contained 

at the Event Specific Knowledge (ESK) level and is accessed through the General Event 

(GE) level Few questionnaires to date have considered the natural structure and retrieval 

processes of autobiographical memory when drafting questions for the respondent to 

answer (Belli, 1998) To reduce possible error m reporting when, where, how long and how 

often physical activities occur, appropriate and numerous cues should be investigated in the

2 8 Summary o f  literature review
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design stage o f questionnaire development, in order to facilitate multiple retrieval routes 

from memory These cues can then access the temporal and thematic mdices in many 

directions, as advocated by Conway’s model (1 e , top-down, parallel, sequential)

McKenna and colleagues study (2004) found that physical activity was readily recalled by 

type, but cues were required for properties such as intensity and duration Effective cues, 

identified from the focus groups and cognitive interviews o f this study, were suggested to 

include movement descriptors, physical signals o f effort and the use o f daily landmarks to 

enhance recall o f activity These cues reflect the temporal and thematic mdices that 

Conway’s model advocates as havmg access to information in memory

Episodic enumeration has been identified as the most accurate form o f 

recalling memory in certain conditions (1 e , infrequent, recently performed events) Thus, a 

new questionnaire should ideally be developed and constructed in a manner that encourages 

the employment o f episodic enumeration, where possible Research has also indicated that 

the respondent is most likely to provide accurate responses when clear, unambiguous 

instructions are provided, so that they can accurately answer the questions

Aided recall is an important motivating mechanism which can be used to improve 

responses and encourage respondents An example o f aided recall mcludes a personal 

calendar, which may help contextualise the time-frame, reduce telescoping and provide 

temporal cues for other activities by landmarkmg events The more salient events are more 

likely to be recalled easier and more accurately Therefore, it is important to mvestigate 

what properties o f physical activity are most salient to people This may be where it occurs, 

when it occurs, what is being done or how it is being done

The researcher should identify the variable o f interest from the outset in order 

to remove any ambiguity and in order to focus the questions and the respondents on the 

specific health outcome under investigation Particular attention is required when the 

questionnaire is being designed to ensure that the content, context and structure is 

appropriate for the population in question This is the focus o f study one in chapter three, 

which utilises the focus group setting to mvestigate and discover what words, properties 

and meanings Insh adults o f 18-55 years o f age use and attach to the concept o f lifestyle 

physical activity It is anticipated that this study will permit an insight into the way 

information about physical activities are thematically stored within the structure of 

autobiographical memory
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C h a p t e r  3 - I te m  g e n e r a t i o n  f o r  t h e  P h y s i c a l  A c t i v i t y  R e c a l l  Q u e s t i o n n a i r e

(PARQ) A Focus G r o u p  S t u d y

3 1 Introduction

Ambiguous wording and misunderstanding o f questions are known to affect the 

quality o f questionnaire response (Burton et a l , 1991, Sallis et a l , 2000) According to 

Tourangeau’ s (1984, Tourangeau et a l , 2000) model o f the question-answering response 

process, understanding the intent o f the question or instruction is the first problem 

encountered by respondents because o f the use o f unfamiliar terms or words Tudor-Locke 

and colleagues (2003) research showed that terms such as “physical activity”, “leisure” and 

“intensity”, are synonymous with varying degrees o f interpretation, understanding and 

application among a sample o f women and are not always understood as researchers 

presuppose they will be Interpretations and understandings o f key phrases can differ 

depending upon age, culture and personal lifestyle (Tudor-Locke et a l , 2003, Wamecke et 

a l , 1997) A report o f the challenges of measuring PA in women by Ainsworth (2000) 

advised further investigation into how people define moderate intensity activity and the 

cues that trigger the recall o f  moderate intensity activities as it had been previously 

overlooked

Retrieval o f accurate memories is part dependent upon the encoding 

(comprehension) conditions that are in force at the time of event occurrence, i e , how well 

the respondent interprets the activity to be relevant to their concept of self (Conway, 1996) 

According to Conway, events that do not impinge upon the current themes, plans and goals 

of the self, may simply not be encoded mto memory Accurate retrieval is also dependent 

upon the type o f information that is sought Infrequently performed physical activity is 

located in the Event Specific Knowledge (ESK) level o f autobiographical memory This 

level contains memories that are a collection o f salient images, thoughts, feelings and 

emotions These memones are organised at the point o f retrieval by attaching to relevant 

thematic and temporal events of higher order autobiographical knowledge structures, l e , at 

General Event (GE) or Lifetime Period (LP) levels Conway (1993) suggests that GE is the 

preferred level of entry for memory retrieval and represents the pomt where 

autobiographical memory is maximised in terms o f access to event specificity Information 

pertaining to recurring temporal patterns o f incidence are contained here In the context of 

designing a questionnaire that seeks accurate information about specific physical activities
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from the past, it is necessary to explore (1) the general properties and (11) the specific 

properties, o f physical activities stored at GE and ESK, respectively This study 

investigated these properties, by discussing people’s exposure to and understanding of 

physical activity and its related terms, such as moderate and high intensity These phrases 

were specifically mvestigated because they are appropnate to ACSM/CDC health-related 

guidelines, which advocate at least 30 minutes o f  participation in physical activity (PA) of 

at least moderate intensity, on most, preferably all days o f the week (Pate et a l , 1995) 

One’s understanding o f the term ultimately depends upon one’s exposure to it, the context 

of that exposure and the perception of that contextual expenence

In summary, the purpose o f this study was to explore the thematic, temporal and 

salient properties of physical activity and its associated intensities It was particularly 

concerned with how these descriptions were generally expressed in terms of the vocabulary 

and jargon of the sample population for which the use o f the new Physical Activity Recall 

Questionnaire (PARQ) is intended (1 e , Irish adults, 18-55 years old) Recurrent 

descriptors, phrases and examples of activities that emerged from these focus groups were 

then used for the purpose o f item generation m the development o f the PARQ 

questionnaire

3 2 Methods

3 2 1 Recruitment Criteria

The literature review in chapter two unearthed an imbalance between the types of 

questions asked in physical activity questionnaires and their suitability for certain sections 

of the population, e g women and ethnic minorities (Wamecke et a l , 1997, Ainsworth et 

a l , 2000b, Ainsworth, 2000) As the aim of this research was to design a questionnaire that 

is capable of capturing information about physical activity behaviours among the general 

Insh adult population between 18 and 55 years old, the sample for this study were 

intentionally selected to represent a vanety o f people within this age group

Volunteers for the study were asked to complete a screening form (Appendix one) 

which included the following selection criteria a) age, b) gender, c) place o f residence 

(Dublin Vs outside Dublin), d) occupation / unemployment status and e) physical activity 

stage o f change (SOC), which is a construct of the Transtheoretical Model (TTM) applied 

to physical activity (Prochaska & Marcus, 1994) The TTM is a model o f intentional
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behaviour change and the SOC construct of this model explains the time-related change in 

intention to alter physical activity behaviour. It was deemed important to gain a varied 

perspective about “physical activity” from people who are at various stages of intending to 

become and being physically active.

3.2.2. Recruitment Procedure

Access to participants in cities (Dublin and Limerick) was made through contact 

with hospitals, businesses, schools, unemployment agencies and universities. Access to 

rural participants in small towns (Banagher, Co. Offaly; Claregalway, Co. Galway;

Miltown Malbay, Co. Clare) was made through their respective area health boards, who 

provided a list o f contact names for local community groups.

Eight focus groups in total were conducted, four in Dublin and four outside of 

Dublin. Participants were selected for the focus groups by stratified random sampling 

(Thomas et al., 2001). This occurred by firstly dividing the volunteers by one specific 

criteria and then randomly selecting them for participation. In this study, the dividing 

criterion was physical activity SOC and participants were divided into group one (stages 1- 

3) or group two (Stage 4-5). This was because stages 1-3 represent those that are not yet 

regularly physically active, in contrast to those in stages 4 and 5. It was intended that each 

focus group would consist o f 10 participants, with each focus group made up of five 

participants in stages 1-3 and five participants in stages 4-5, that were heterogeneous in 

terms o f gender, age and occupation status, although this was not always possible because 

of limited availability. The interaction o f active versus inactive participants in the same 

group was purposive and is advocated as a means o f exploring different perspectives that 

different participants may have (Morgan, 1998a). As the purpose o f this study was to 

ascertain different viewpoints and interpretations of physical activity and its intensities 

among all sections o f the target population (18-55 year olds), this mixed group 

methodology provided a means o f uncovering and exploring descriptions and 

understanding o f these properties, by allowing the participants time to describe and discuss 

their own experiences with other members in the group (Morgan, 1998b).

Following selection, each participant was individually contacted by telephone to 

further explain the purpose o f the study and to arrange a day and time that suited everybody 

to meet and conduct the focus group. All focus groups were conducted at a location that 

was convenient for the majority o f participants. They were also informed at this stage that
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they would receive €15 towards travelling expenses All participants received two phone 

calls -  one to initially invite them to attend and the second on the day before, to remind 

them of the details o f the focus group the following day Two reserve participants for each 

group were also contacted a week before and asked if  they would be willing to participate 

at short notice, should somebody drop out However, even with this back-up support, group 

numbers ranged from 5-12

3 2 3 Focus Groups

In order to acquire an understanding o f participant’s physical activity expenences 

and to capture some of their verbal expressions, a senes o f focus groups were conducted 

Focus groups are a qualitative method that enable (a) exploration and discovery, (b) context 

and depth and (c) interpretation o f a given topic in a group environment (Morgan, 1998b) 

They are particularly useful for the development and refinement o f instruments, especially 

to identify domains, to obtain natural vocabulary for item generation for questionnaires and 

to assess cultural appropriateness (Shaughnessy & Zechmeister, 1997) Discussions are 

centred around key questions that are posed by the moderator Once the question is asked, 

the moderator recedes and allows an open forum type discussion to evolve among the 

participants These participants are usually unknown to each other but normally share one 

or more common characteristics (such as age, occupation, smoking habit, physical activity 

status) and each group usually consists o f between 5-10 participants (Morgan, 1998a) In 

order to gam experience in conducting a discussion group and to ensure the suitability o f 

the script, a pilot study was undertaken

3 2 3 1 Focus group scnpt

Questions in the scnpt evolved from topics identified in the literature review and

also directly from the research question specific to this study, l e , how do people perceive,

explam and express their knowledge or involvement in physical activity at different

intensities9 The final scnpt (Appendix two) is the product o f three revisions following the

pilot study and appraisal by a review panel The first review panel (the participants of the 

pilot study) examined the content o f the scnpt and suggested the improvements mentioned 

above Secondly, two members o f the general public, that had the profile o f  the target 

population, suggested that pictures of somebody engaging in moderate or high intensity 

could be included m the discussion to spark a debate about whether they were accurate
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These were included in the focus groups, but were introduced after participants had voiced 

their own perceptions and thoughts. Finally, an experienced focus group moderator 

examined the script content and recommended the inclusion o f more summary points at the 

end o f questions.

The final script included questions about what is understood by terms such as 

“physical activity”, “moderate intensity” and “high intensity”. Some questions required the 

participants to break into groups o f two or three to write down their thoughts before 

reporting back to the larger group. This was to promote a more detailed discussion among 

the participants before they reported back to the group as a whole. For most questions, 

participants were also asked to use specific, individual examples from their own lifestyle 

and experiences to demonstrate their point. The rationale for the structure and content of 

this script was to attempt to see what language they used to specifically describe the term 

“physical activity”. To maintain relevance to the dose-response issue and the ACSM/CDC 

health related participation guidelines (Pate et al., 1995), the script also specifically 

enquired about descriptions and understanding o f both moderate and high intensity physical 

activity. In particular, questions were posed to see what information seemed most salient 

and repeatedly engaged in when the participants were recalling specific types and 

intensities o f activities. Probing questions were based upon obtaining information about 

general and specific properties o f recalled activity. This corresponds to information stored 

at GE and ESK levels of autobiographical memory, respectively. It also permitted insight 

into how participants interpreted (encoded) and recalled features o f PA and intensity, based 

upon the encoding and retrieval stages o f Tourangeau’s (1984; Tourangeau et al., 2000) 

model o f the question-answer response process.

3.2.3.2. Pilot Focus Group

The aim o f the pilot study was to test the interview script and assess the moderator’s

facilitation skills, in a focus group of people with similar characteristics to the questionnaire

target population (N=8, males=50%). The pilot study was observed by an experienced

focus group moderator who provided constructive feedback and suggested modifications

for the interview script and moderating technique. Two recommendations were made,

specific to improving moderation skills. Firstly, it was noted that participants were

prematurely cut-off when offering comments that were contrary to the group’s opinions. It

was suggested that sensitivity to diverse views would be better if  the moderator took less

notes and maintained more eye contact. Secondly, a need for a summary by the moderator
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after questions one and question five was identified, as these questions were important to 

the research question (1 e , participant’s understanding o f specific terms like physical 

activity and moderate intensity) It was also suggested that participants should be 

encouraged to oppose or concur with the content at that time This would assist m 

maintaining the focus of the discussion on the intended topic area

Recommendations were also made by the observer with regards to the content of the 

interview script It was suggested that participants should be broken into smaller groups 

and be given more time to answer question two (1 e , What do you understand by the term 

“physical activity”9) This was because it was felt that answers to this question were central 

to the main research question Breaking mto smaller groups may better enable contributions 

from each participant Contributions from each group were then to be presented back to the 

group as a whole It was also suggested that emphasis should be placed upon the word 

“you” when participants were asked questions about their opinions or thoughts on 

something (e g , what does “moderate intensity” mean to you9) This was to ensure that 

answers were representations of their own experiences or attitudes and not those considered 

to be what other people do or think

The content o f the answers to each o f the questions were deemed to be context 

appropriate by the experienced observer The pilot study participants were also asked to 

contribute their thoughts about the content and style o f the focus group Feedback from the 

groups stated that the meamng o f the questions were clear and that they found it easy to 

contribute when they wanted to It was felt that the topic (physical activity) was one that 

was comfortable to talk about and something that everyone had some expenence of

Following the review by the group and the experienced observer, alterations were 

made to the interview script It was also decided that the moderator would not take notes 

(except for quick comments at the end o f a question) dunng the course o f the focus group 

Detailed notes would be taken immediately afterwards from the camera and audio- 

recordmg equipment and also dunng the group by the assistant moderator This would 

enable the moderator to appear more attentive to the group and be more aware o f the 

direction o f the discussion

3 2 3 3 Focus Group Research Design

In this study, all participants were between ages o f  18-55 and were unknown to the

researcher Each focus group followed the same format The uniformity o f methods
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between focus groups is important to ensure that subsequent themes and topics that emerge 

between groups are directly comparable (Barbour et al., 1999). All focus groups lasted 

between 60-75 minutes. The format applied to each focus group is now outlined.

Each group was conducted by the same moderator (author) and assistant moderator 

(an exercise science postgraduate student). Before the participants arrived, refreshments 

were organised, seating was arranged and audio-visual recording equipment was set up. As 

each participant arrived, they were welcomed and a ten minute informal chat with other 

participants was facilitated in order to create a relaxed environment. All participants were 

then asked to sit at the table provided and to read through and sign their consent forms. 

Further explanation o f the purpose and structure o f the focus group was verbally given by 

the moderator and the opportunity for the participants to ask questions was provided. The 

presence o f the recording equipment was explained as being necessary for the purpose of 

transcribing details after the discussion group was over, to ensure that no important 

information had been overlooked. Participant confidentiality was assured and no objections 

were made.

The function o f the moderator is to gain insight into and understanding o f a topic by 

gently probing, without leading, the participants in a specific discussion area. The skill o f 

the moderator requires an ability to remain neutral, keep the questions focussed and to 

maintain the discussion on track, without impeding the flow o f conversation (Krueger, 

1998b). The moderator was assisted in achieving this balance by following a script o f 

questions that helped to maintain the focus o f the discussion. The role o f the assistant 

moderator was to ensure the functioning o f the recording equipment and to take notes on 

observations and comments made throughout the focus group (Krueger, 1998b). The 

assistant moderator was seated away from the table where the participants sat, so as not to 

be a distraction to the group. At the end of the discussion, the assistant moderator was 

invited to reflect upon the major points that had been raised. To ensure that the content 

reported was valid, participants were asked to verify whether the assistant moderator had 

accurately reflected their comments. They were also invited to clarify or add any further 

points if  they wished.

At this point, the focus group ended and the participants were thanked for their time

and contributions. The assistant moderator gave each o f the participants their travel

expenses and directed them to the exit. The moderator and assistant then spent

approximately 10 minutes going through the relevant details of the focus group to ensure
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that all o f the discussion had been captured on tape and so the assistant moderator could 

also provide some feedback on the discussion process Within a week o f  the discussion, the 

assistant moderator also provided a written report o f her comments on each o f the focus 

groups

3 3 Data Analysis

3 3 1 Reliability and Validity Procedure

Systematic planning o f the focus group sessions provided a visible, structured and 

accountable approach to undertaking the study Records o f script developments, sample 

recruitment, focus group transcripts and analysis procedures were mamtained to provide a 

transparent, thorough and rigorous method of data collection and analysis This served to 

verify results and suggested that findings were reliable by assuming that another researcher 

would arrive at similar conclusions for these groups, if  access to documents and raw data 

were made available, (Krueger, 1998a)

Validity o f the data was considered by purposely including various steps, such as 

participant verification and peer examination and evaluation o f a transcript Participation 

verification was driven by

1 At various points during the focus groups, the moderator provided a synopsis of the 

previous discussion and participants were given the opportunity o f clarifying or 

adding any points At the end o f each focus group, the assistant moderator provided 

an overall synopsis and again the participants were afforded the opportunity to 

clanfy any misinterpreted points

2 At the end o f each focus group, the moderator and assistant moderator held a 

debriefing session to compare notes and thoughts about the groups

The validation of the data analysis procedure was facilitated by a group of three 

individuals (an educational psychologist, a social science researcher and a university 

lecturer in research methodology) They were each sent a copy o f the second focus group 

and asked to code the text for emerging themes and categories in the context o f physical 

activity and performance at various intensities Their comments and coding lists were 

compared against those o f the researcher Any discrepancies were discussed with each 

individual and alternative wordings were agreed upon between the researcher and the 

individual For instance, examples o f activities that were described by other reviewers as
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“domestic”, “garden-related” or “housework”, were described by one reviewer as 

“environmental” Following discussion with the reviewer, the title o f “housework” was 

assigned to that type o f activity

3 3 2 Content Analysis

The selection of the method o f analysis is guided by the research question The 

purpose of this research was to identify the phrases, contexts and images that participants 

associate with the words “physical activity”, “moderate intensity” and “high intensity”, 

given the potential benefits from engaging in physical activity as identified by the 

ACSM/CDC (1995) The outcome o f this study was to generate items for a questionnaire

Strauss and Corbin (1998) suggest that grounded theory will generate or discover a 

theory by developing and interrelating categones o f information across multiple discussion 

groups Categones and information will emerge from data that are “grounded” m the field 

and the information that is collected represents the reality o f expenences o f the group 

members Creswell (1998) suggests that the centrepiece o f  grounded theory research “ is 

the development or generation o f a theory closely related to the context o f phenomenon 

being studied”, (p 56) The purpose o f this research is not however to “build a theory”, but 

rather to provide insight into the vocabulary used when descnbing the recall o f  physical 

activity o f different intensities, for the purpose o f generating items for a questionnaire In 

this research, content analysis o f the focus group data was undertaken This yielded 

categones o f  information m relation to descnptions o f participation in, and recall of, 

physical activity at different intensities These were then compared with data from 

successive focus groups in a method referred to as a constant companson technique This 

form o f interpretational analysis is a general principal of grounded theory, in that it is a 

process of continuously interpreting and companng texts from data that has been obtained 

from and “grounded” in the field (Cote, Salmela, Bana, & Russell, 1993)

Specific to a physical activity related area, comprehensive use of content analyses 

has been used in sports psychology investigations (Sage, 1989, Bam, 1989, Locke, 1989), 

with varying degrees of diligence in descnbing the analysis process (Cote et a l , 1993) A 

flexible 2-stage approach to data organisation is proffered by Cote and his colleagues 

(1993) that has been endorsed by other sport and physical activity researchers as providing 

“ procedural guidelines for the conducting o f  content analysis and are based on the 

grounded theory approach to research”, (Biddle et a l , 2001) This is outlined below
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Stage one: Vocabulary used by participants

Organisation o f the unstructured data from each o f the eight focus groups in this 

study was facilitated by using a qualitative software package (NVIVO version 10). Initially, 

segments o f text were coded by attaching provisional in-vivo nodes to them, which were 

the exact phrases spoken by the individuals themselves to identify and label meaningful 

pieces o f text. These could later be linked to other related pieces o f text. For example, 

words such as “pleasurable”, “enjoy the feeling” and “getting a buzz” were used to describe 

the sensation o f participation in moderate intensity activity. Quotes from respondents were 

labelled this way in the initial coding session but were later grouped together as 

“Perceptions o f PA/Psychological/positive affect” in secondary coding.

This open-coding format facilitated a flexible approach to separating relevant 

sections of information and was the first stage o f organising and analysing the vast 

unstructured data from the eight focus groups. The second stage permitted a more rigorous 

sorting and categorising o f data through engagement o f the constant comparison technique. 

This method o f analysis conveyed relevance to the research question, i.e. information about 

encoding and recall properties o f PA and intensity, by “comparing incidents applicable to 

each category and integrating categories and their properties”, (Flick, 2002, p.231).

Stage two: Axial coding and the creation o f categories

The next stage in the inductive analysis o f  the focus group data was to list and 

compare the in-vivo nodes and to place them into categories. These categories contained 

similar references to, or descriptions of, physical activity in general or at specific 

intensities. NVIVO software was used to search each focus group for marked sections of 

texts that had non-specific node titles but that had shared properties. This facility offered by 

NVIVO means that all stage one nodes relevant to a specific theme could now be grouped 

together into more descriptive and specific category nodes, independent o f which focus 

group or which question within the focus group it had originated from. For example, 

although the question, “What do you understand by the term physical activity?” was asked 

in question two, participant’s perceptions of physical activity that were voiced much later in 

a focus group were still captured and coded.
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At times, stage one codes were identified as contrasting to the description o f a 

category node title (known as a deviant case) When this occurred the analysis process 

either accommodated the deviant case by modifying the category node title to be inclusive 

of new descriptions, or as the analysis proceeded and no other cases with similar 

descriptions were identified, the node title was altered to exclude the deviant case If a case 

was considered deviant to one category node, it was then recoded into a more appropriate 

theme The decision to include or exclude deviant cases is part o f  analytical induction, 

where the presence of deviant cases means that the category or description must be 

redefined or reformulated, until a universal relation is established (Flick, 2002) For 

instance, participants often provided incidences o f  being active that did not fit mto 

established nodes that described types or categones o f activity These mcluded descriptions 

such as “moving muscles”, “just walking from room to room” and “climbing stairs” While 

these clearly indicated some form o f activity, their non-specific context meant they did not 

appear to bear any relationship to a specific category, e g sport, housework In this 

instance, an “Incidental activity” node was created to accommodate non-specific activity 

This stage o f the analysis was concluded when “theoretical saturation” had been 

reached This is defined by Strauss and Corbin (1998) as “ when no new information 

seems to emerge dunng coding, that is, when no new properties are seen m the data”, (p 

136) At this point, any new data from further focus groups will adequately fit into existing 

categones or nodes and there are no new emergent themes or categones An example of the 

coding process performed m this study is illustrated in Table 3 1
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Q2] So talking about physical activity, what is it then when I actually say the words, “physical activity” ...what is it you actually think of or 
understand by those words? What are the first thoughts that come into your head? OK, Orla’s just going to write them up on the board there 
for us, so if you just want to shout out...whoever wants to start for us there

Table 3.1 .An example o f  1st and 2n stage coding from  focus group two.

[C]:We’ve sport and enjoyment

[0]:Em, sometimes it’s not enjoyment, when you go to the gym and you’re running on 
the treadmill, which I find really boring, it’s not enjoyment for me, like

[J]:It’s so boring. ..
[C]:Like football
[R]:You can.. .you’re taking physical activity by just walking to a bus stop, walking to work, 
walking anywhere
[J]:Well, I know like with me... ’cause to try and motivate myself to actually go to the gym or 
do something like that is hard, so what I try and do... is I try and walk into work... instead of 
taking the bus, or you know, say in the shopping centres, I’ll go up the stairs instead of taking 
the elevator. I try and put them into my daily routine, you know so I’ll have walked 45 minutes 
in the morning and I won’t really have felt like I’ve just walked that, if you know what I mean?
[0]:I think that’s the best way of you know, doing more physical activity is getting off the 
bus, back at the earlier bus stop, like I would get off in O’Connell street if I’m going to 
George’s street, ‘cause the traffic is just terrible, like. So that’s even a pleasure to get off 
and do some walking, instead of sitting on the bus, like (laughs)
[M]:I don’t find it though that enjoyable... ’cause I’m living out in Ballsbridge and I’m 
coming out here... I get more time in bed basically if I cycle, because I like cycling, but 
since I’ve started doing it, I’ve really got a buzz out of the cycling part of it like, whereas 
if I put in things like that... climbing the stairs or something, it doesn’t make me want to do more

[A]:Housework, housework can tire you out a lot sometimes, I th ink ...

1st stage 2nd stage
“sport” Type of PA
“enjoyment” Psychological

gym running Type of PA
“not enjoyment” Psychological
“boring” Psychological
“football” Type of PA
“walking to” Type of PA

“gym” Type of PA
“walk into” Type of PA
“up the stairs” Type of PA
“walked 45 minutes” Duration

‘pleasure”
‘walking”
‘not enjoyable”
‘like cycling”
‘get a buzz out of it”
‘cycling to”
‘climbing stairs”
‘make me want to do more 
‘housework”
‘tire you out”

Psychological 
Type of PA 

Psychological 
Psychological 
Psychological 

Type of PA 
Type of PA 

Psychological 
Type of PA 
Physiological
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3 4 Results

3 4 1 Participants

Eight focus groups were conducted m this study (N=71, Female=69%, mean age 

34 5±10 4 years) Details o f each focus group are given in Table 3 2 

Table 3 2 Demographic details of focus group participants

Focus
Group

N %Male Location % stage 4 
& 5 S O C

Age range 
(yrs)

% in paid 
work

1 9 23 Dublin 44 21-50 77
2 8 50 Dublin 37 5 20-42 0
3 8 25 Dublin 62 5 20-53 87 5
4 11 18 Dublin 63 6 20-42 72 7
5 5 0 Offaly 100 19-40 100
6 8 50 Clare 25 30-55 87 5
7 10 40 Galway 60 18-55 80
8 12 25 Limerick 66 6 19-50 75
TOTAL 71 30 - 56 3 18-55 70 4

A content analysis o f the focus groups revealed the thematic, temporal and salient 

properties o f  physical activity and how they are generally expressed in terms o f the 

vocabulary and jargon o f the sample population The data also revealed that “physical 

activity”, “moderate intensity” and “high intensity” are terms that are prone to varying 

degrees o f interpretation, understanding and application It seems that one’s understanding 

of these terms, e g physical activity, ultimately depends upon one’s exposure to it, the 

context o f that exposure and the perception o f that contextual experience The following 

sections reveal the descriptions that Insh adults (aged 18-55) used to describe “physical 

activity” and “moderate and high intensity”, m relation to how it applies to their general, 

daily living

3 4 2 Descriptions of Physical Activity

Results from this study show that mode or type o f activity was the most accessible 

information in participant’s memory when directly asked to explam what they understood 

by the term “physical activity” Interpretations of “moderate” and “high intensity” were 

provided by participants, following direct probing questions The physical and 

psychological descriptors of different intensities that emerged were also the product o f
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s p e c if ic  p ro b e s b u t w e re  e x te n s iv e ly  d is c u sse d  o n ce  in it ia te d  In fo rm a tio n  ab o u t fre q u e n c y  

an d  d u ra tio n  w e re  n o t s p e c if ic a lly  p ro b ed  m  th is  s tu d y , b u t w e re  a t tim e s  in d ire c t ly  re fe rre d  

to  T h e  re tn e v a l s tra te g ie s  u se d  to  c a lc u la te  fre q u e n c y  an d  d u ra tio n  w e re  a  s p e c if ic  p u rp o se  

o f  th e  c o g n it iv e  in te rv ie w s  in  s tu d y  tw o  (C h a p te r fo u r) O th e r p ro p e rtie s  o f  p h y s ic a l a c t iv it y  

th a t em erg ed  w ith o u t p ro b in g  fro m  th e  re se a rc h e r w e re  “ d e g ree  o f  in te n tio n ”  an d  “ p u rp o se  

fo r u n d e rta k in g  a c t iv it y ”  A s  th e  p u rp o se  o f  th is  s tu d y  w a s  to  e x p lo re  th e  d e fin it io n s , 

e xa m p le s  an d  c o n te x ts  o f  “ p h y s ic a l a c t iv it y ” , “ m o d e ra te ”  an d  “ h ig h  in te n s ity ”  (to  e n a b le  

a p p ra isa l o f  c o m p lia n c e  w ith  th e  1995  C D C / A C S M  g u id e lin e s ), re s u lts  o f  th is  s tu d y  w il l  be 

d isc u sse d  u n d e r th e se  h e a d in g s O th e r p ro p e rtie s  o f  P A  th a t e m e rg e d  in d ire c t ly , e g , d eg ree  

o f  c o n sc io u s  in te n t a re  a lso  d is c u sse d , w h e re  a p p ro p n a te , u n d e r th e se  h e a d in g s

3 4  2  1 T y p e  o f  a c t iv it y

Q u e stio n  o ne  s p e c if ic a lly  a sk e d  p a rtic ip a n ts  to  a rt ic u la te  w h a t th e y  u n d e rsto o d  b y  

th e  te rm  “ p h y s ic a l a c t iv it y ”  (se e  F G  s c n p t , A p p e n d ix  tw o ) A l l  fo c u s  g ro u p s d e sc rib e d  

ty p e s  o f  a c t iv it y  d u n n g  in it ia l a n sw e rs  to  th is  q u e stio n , in d ic a t in g  th a t th is  is  th e  ty p e  o f  

in fo rm a tio n  th a t is  m o st a c c e s s ib le  to  p a rtic ip a n ts  in  te rm s o f  s to ra g e  an d  a b ilit y  to  re c a ll 

F o r  th e  m o st p a rt, p a rtic ip a n ts  re c a lle d  th e se  a c t iv it ie s  a c c o rd in g  to  th e  p la c e  in  w h ic h  th e y  

o c c u rre d , e g , “ at h o m e ”  o r “ at w o rk ”  T h e y  a lso  re c a lle d  th e  a c t iv it y  in  re la t io n  to  the  

c o n te x t in  w h ic h  it  o c c u rre d  a t th e  tim e , e g , “ g o in g  to /fro m  w o rk ”  o r “ w h ile  lo o k in g  a fte r 

th e  k id s ”  T h is  se c tio n  lo o k s  at th e  p ro p e rtie s  an d  c h a ra c te n s tic s  o f  th e  ty p e s  o f  a c t iv it ie s  

th a t w e re  m e n tio n e d  b y  p a rtic ip a n ts  I t  g iv e s  e xa m p le s  to  su p p o rt th e  t it le s  o f  th e  c a te g o rie s , 

w h ic h  w e re  a p p lie d  b y  th e  re se a rc h e r, as a  th e  re s u lt  o f  re c u rre n t p h ra se s  u se d  b y  th e  

p a rtic ip a n ts  d u n n g  th e  co u rse  o f  th e  d is c u s s io n s  N u m b e rs  m  p a re n th e se s  re fe r  to  q u o tes 

fro m  th e  fo c u s  g ro u p s th a t a re  lo ca te d  in  T a b le s  w ith in  th e  re s p e c tiv e  se c tio n s  F o r  

e x a m p le , e a ch  c a te g o ry  t it le  h a s a  T a b le  n u m b e r a ss ig n e d  to  it , e g , C o m m u tin g  (T a b le  

3 3 )  W ith in  th e  te x t o f  th a t s e c tio n , a  n u m b e r m  p a re n th e se s , e g , (4 ) , m e a n s q u o te  n u m b e r 

fo u r in  T a b le  3 3 O th e r q u o tes w h ic h  p ro v id e  fu rth e r  su p p o rt fo r  ca te g o n e s  an d  

d e sc n p tio n s  id e n tifie d  h e re  a re  a lso  lo ca te d  m  th e  A p p e n d ic e s  s e c t io n  (A p p e n d ix  th re e ) 

N u m b e rs  o f  T a b le s  an d  Q u o te s in  th e  A p p e n d ix  co rre sp o n d  to  th e  sam e  n u m b e rs o f  T a b le s  

an d  Q u o te s in  th e  m am  te x t b e lo w  T h e  re a d e r is  re q u e ste d  to  s im u lta n e o u s ly  re fe r  to  b o th
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3 4  2  1 1 C o m m u tin g  (T a b le  3 3 )

A r r iv in g  a t a  d e s tin a tio n , o th e r th a n  b y  m o to r tra n sp o rt, is  u n d e rta k e n  a s an  

in te n tio n a l a c t, fo r  th e  p u rp o se  o f  e n jo y m e n t o r h e a lth  o r d u e  to  th e  la c k  o f  an  a lte rn a tiv e  

E v e n  w h e n  th e re  is  ap p aren t in te n t, th e  m o tiv a tio n  b e h in d  th a t in te n tio n  is  o fte n  v a r ia b le

( 1 )  T h is  p e rso n s ’ re a so n  fo r  w a lk in g  h o m e  is  in  th e  c o n te x t o f  h a v in g  ju s t  co m p le te d  an  

h o u r o f  h ig h ly  in te n s iv e  B o o t C a m p  a c t iv it ie s  an d  it  ap p ea rs sh e  u se s  th e  o p p o rtu n ity  to  

w m d  d o w n  a fte r  su c h  an  in te n s iv e  o u tb u rst o f  e n e rg y  A lth o u g h  th is  c o u ld  b e  se en  as th e  

end  o f  a  s tru c tu re d  fo rm  o f  e x e rc is e , ra th e r th a n  c o m m u tin g , sh e  s t i l l  ch o o se s to  “ a lw a y s  

w a lk  h o m e ”  b e ca u se  it  m a k e s  h e r fe e l b e tte r

D e lib e ra te  c h o ic e s  w e re  a lso  m ad e  in  e v e ry d a y  co m m u tin g  a c t iv it ie s  (2 )  T h is  

p a rt ic ip a n ts ’ in te n tio n  to  a c t iv e ly  eng ag e in  p h y s ic a l a c t iv it y  is  o b v io u s  A lth o u g h  she  

in it ia lly  b e g an  h e r jo u rn e y  o n  th e  b u s , sh e  c o n s c io u s ly  d e c id e s  to  get o f f  th e  b u s e a r ly  an d  

w a lk  th e  re s t o f  th e  w a y , d e c la n n g  it  a m o re  p le a su ra b le  a lte rn a tiv e  th a n  “ s itt in g  o n  the  

b u s”  A lth o u g h  a c o n tr ib u to ry  fa c to r m  m o tiva tm g  h e r to  g e t o f f  th e  b u s is  th e  “ te rr ib le  

t r a f f ic ” , it  s t i l l  in d ic a te s  an  in te n tio n a l b e h a v io u r to  eng ag e  in  p h y s ic a l a c t iv it y

T h e re  a re  o th e rs  w h o  b e lie v e  th a t h a v in g  a c c e ss  to  a  c a r re d u c e s  th e  o p p o rtu n ity  an d  

m o tiv a tio n  to  e ith e r w a lk  o r c y c le  to  w h e re v e r th e y  a re  g o in g  T h e y  m a y  e ve n  c o n s id e r th a t 

th e y  h a v e  no  o th e r c h o ic e  b u t to  w a lk  o r c y c le  (3 )  H a v m g  a c a r  is  a sso c ia te d  w ith  

co n v e n ie n c e  (4 )

In  g e n e ra l, th e  p a rtic ip a n ts  o f  th e se  d is c u s s io n  g ro u p s fe lt  th a t th e re  w a s  a lw a y s  an  

o p tio n  to  u s in g  a  c a r o r ta k in g  th e  b u s to  get to  w o rk  o r th e  sh o p s o r w h e re v e r T h is  w a s  

tru e  fo r  th o se  w h o  o w n e d  c a rs  an d  th o se  w h o  d id  n o t (5 )  W a lk in g  o r c y c lin g  to  w o rk , sh o p s 

e tc is  se en  as a  p ra c t ic a l fo rm  o f  p h y s ic a l a c t iv it y  I t  c a n  b e  se e n  a s  a  n e c e s s ity  fo r  so m e 

p e o p le , fo r  d iffe re n t re a so n s In  o ne  fe m a le s ’ e x p e rie n c e , “ i t ’ s a  m e a n s to  an  e n d , y o u  h a ve  

to  get to  w o rk , so  y o u  do it  n a tu ra lly ”  [F o c u s  G ro u p  3 ( F G 3 ) , (A g e ) 2 9 , S O C  5 ] , w h ile  fo r 

o th e rs , “  I  su p p o se  th e  o n ly  ch a n ce  th e y  g e t to  e x e rc is e  is  to  (w a lk )  to  w o rk  an d  b a c k  h o m e , 

‘ cau se  th e y ’ re  s itt in g  in  th e ir  o ff ic e s  a ll d a y ”  [F G 2 , F e m a le  ( F ) ,  2 3 , S O C  5 ]

T o  su m m a rise , co m m u tin g  b y  fo o t o r b ik e  to  a  g iv e n  d e s tin a tio n  is  se en  as a  v ia b le  

fo rm  o f  p h y s ic a l a c t iv it y  D e p e n d in g  u p o n  th e  p a rtic ip a n t, i t ’ s fu n c tio n a l p u rp o se  is  v a r ie d  

S o m e tim e s it  is  d o ne b e ca u se  o f  a  la c k  o f  o th e r a lte rn a tiv e , ( “ n ee d  to  do it ”  o r “ a  m ea n s to  

an  e n d ” )  A t  o th e r tim e s  it  is  an  in te n tio n a l a c t fo r  th e  p u rp o se  o f  g a im n g  e n jo y m e n t, “ I ’ v e  

r e a lly  g o t a  b u z z  o u t o f  th e  c y c lin g  p a rt o f  it ” , [F G 2 , F , 3 1 , S O C  4 ]
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T a b le  3 3 Full quotes from the raw data that detail properties ofphysical activity while
commuting________________________________________________________________________
N o________________________________________________________________ Q uote_______________________________________________________
1 “ Y e a h  but then I ’ l l  a lw ays w a lk  hom e because I  th in k  yo u  need to u nw in d  s lo w ly , so I  th in k  

the w a lk  hom e k in d  o f stretches the m uscles a  b it m ore and I  fe e l better a c tu a lly  a fte r w a lk in g  
hom e ag ain ”  [F G 2 , F , 3 2 , S O C  3 ]

2  “ I  th in k  th at’ s the best w a y  o f you  kn o w , do ing  m ore p h ys ica l a c t iv ity  is  getting o ff the bus, 
b ack  at the e a rlie r bus stop ,
lik e  I  w o u ld  get o ff in  O ’ C o n n e ll street i f  I ’m  go ing  to G eo rg e ’ s street, ‘ cause the tra ffic  is  ju s t 
te rrib le , lik e  So  th at’ s even  a p leasure  to get o f f  and do som e w a lk in g , instead  o f sittin g  
on the bus”  [F G 2 , F , 2 3 , S O C  5]

3 “ I ’d sa y  I ’ m  a good b it m ore active  than  a lo t o f m y frie n d s w ho  have ca rs , lik e  90%  o f m y 
frie n d s w o u ld  have ca rs , so th ey don’ t you  kn o w , need to w a lk  as m uch as I  w o u ld  So  that’ s a 
fa c to r I  th in k  too”  [F G 3 , F , 2 9 , S O C  5]

4  “ I  used to w a lk  to w a lk  to  the shop , I  used to cy c le  e ve ryw h e re , but w hen  I  bought a ca r, I  ju s t 
got la z y ”  [F G 4 , M , 2 9 , S O C  5 ]

5 “ I  guess the w a lk in g  instead  o f  tak in g  the ca r, so  lik e  w a lk in g  to the shops to get som ething 
instead  o f tak in g  the ca r to get it  “  [F G 6 , F , 3 0 , S O C  3]____________________________________________________

N o te  F G = F o c u s  G ro u p , F = F e m a le , M = M a le , N u m b e r=  A g e (Y e a r s ) , S O C = S ta g e  o f  C h a n g e

3 4  2  1 2  S p o rts  an d  E x e r c is e  (T a b le  3 4 )

In  m a n y  in s ta n c e s  a c ro ss  th e  d iffe re n t d is c u s s io n  g ro u p s , c e rta in  re c u rr in g  a c t iv it ie s  

o f  a sp o rtin g  n a tu re  o c c u rre d  to  p e o p le  w h e n  th e y  th o u g h t o f  “ p h y s ic a l a c t iv it y ”  A s  th e  

p a rtic ip a n ts  w e re  a sk e d  to  f ir s t  d is c u s s  in  s m a lle r  g ro u p s , th e ir  th o u g h ts a re  a ttrib u te d  to  

th e  la rg e r fo c u s  g ro u p  ra th e r th a n  a n y  s p e c if ic  in d iv id u a l ( 1 )

T a b le  3 4  Full quotes from the raw data that detail properties ofphysical activity while
doing sports or exercise____________________________________________________________
N o Q uote___________________________________________________________________________________________________________________

1 “ W a lk in g , gym , p lay in g  fo o tb a ll, sport m  g enera l, dancing ”  [F G 3 ]
2 “ T h e y  th in k  that everyb o d y w as ju s t bom  that w a y  and that th ey  are ju s t am azing , w hereas 

th ey fo rget that peop le a c tu a lly  had to  start and had to  lea rn  the s k ills  to be learn t in  
d iffe re n t sports and th ere ’ s s k ills  to be developed but th ey  th in k  that peop le have a ta len t 
and that th ey ju s t appear lik e  th is you  kn o w ”  [F G 8 ,F ,5 0 , S O C  5]

3 “ I ’ ve  ju s t started  a c la ss  in  S co ttish  co u n try  d ancing  w h ich  can be v e ry  p h y s ic a l1 So  th ere ’ s 
at least one n ig ht a w eek w here  I ’ m  re a lly  p u ffin g  and p an tin g 1”  [F G 3 ,F ,4 1 , S O C  5]

4  “ W hen  it  com es to set dancing , [it ] is  a great fo rm  o f p h y s ic a l a c t iv ity ”  [F G 5 , M , 53 , 
S O C 5 ]

5 “ I  lo ve  go ing  to the gym , I  lo ve  the fe e lin g  I  have a fte rw ard s”  [F G 3 , F , 3 7 , S O C  3]
6  “ I  th in k  a lo t o f people do p h ys ica l a c tiv itie s  fo r the so c ia l e lem ent as w e ll, to  m eet new

peop le and that so rt o f th ing ”  [F G 8 , F , 2 7 , S O C  5 ]________________________________________________________

N o te  F G = F o c u s  G ro u p , F = F e m a le , M = M a le , N u m b e r=  A g e (Y e a r s ) , S O C = S ta g e  o f  C h a n g e
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A s  a f ir s t  im p re s s io n  o f  “ p h y s ic a l a c t iv it y ” , th e se  w o rd s  p ro v id e  an  im a g e  o f  an  e n tity  

th a t e n co m p asse s m a n y  p ro p e rtie s . P a r t ic u la r  p ro p e rtie s  w e re  e m e rg e n t th ro u g h o u t the  

d is c u s s io n s  an d  c le a r ly  lin k e d  m a n y  o f  th e  n am ed  a c t iv it ie s . T h e s e  in c lu d e d  re q u irin g  the 

p a rtic ip a n t to :

■ tra v e l to  a s p e c ific  p la c e  o r ve n u e

■ h a v e  a c c e ss  to  s p e c ia l e q u ip m e n t

■ u s u a lly  (th o u g h  n o t a lw a y s ) re q u ire s  f in a n c ia l in p u t

■ u s u a lly  (th o u g h  n o t a lw a y s ) re q u ire s  tra in e d  s u p e rv is io n

M o re  s p e c if ic a lly , a c t iv it ie s  su ch  as g y m , fo o tb a ll, s w im m in g , te n n is  an d  ca m o g ie  w e re  

m e n tio n e d  an d  s a t is fy  a ll o f  th e  ab o ve  c o n d itio n s . E a c h  o f  th e se  a c t iv it ie s  c o u ld  a lso  be 

co n s id e re d  to  b e  s tru c tu re d  in  th e ir  fo rm a t. T h e re  m a y  b e  c e rta in  ru le s  o r re g u la tio n s  w h ic h  

m u st b e  ad h e re d  to  fo r  s u c c e s s fu l c o m p le tio n  o f  th e  ta s k , p a r t ic u la r ly  i f  it  re la te s  to  a  

“ c o m p e titiv e ”  e n v iro n m e n t [F G 5 ] , “ te am  tra in in g ”  [F G 7 ] o r “ te am  sp o rt”  [ F G 8 ] .  T h e  w o rd  

“ sp o rt”  in  p a rt ic u la r  is  a sso c ia te d  w ith  a c e rta in  s k i l l  re q u ire m e n t ( 2 ) .

S im ila r ly  “ g y m ”  is  a sso c ia te d  w ith  “ h a v in g  to  k e e p  u p  a fitn e s s  re g im e  to  g et re s u lts  a ll 

th e  tim e ”  [F G 8 ; M ; 2 9 ; S O C  5 ] . T h e  im a g e ry  c o n s is te n t w ith  th e  w o rd  “ re g im e ”  is  th a t o f  a 

re g u la te d  a c t iv it y  w h ic h  is  u n d e rta k e n  in  o rd e r “ to  g et re s u lts ” . T h is  p a rtic ip a n t a lso  

su g g e sts th a t “ p e o p le  n ee d  p la c e s  lik e  th e  g y m  to  h a v e  a se t o f  b o u n d a rie s  th a t, yo u  k n o w , 

I ’ v e  g o ne to  th e  g y m , I ’ v e  d o n e m y  w o rk  o n  M o n d a y , T u e s d a y , W e d n e sd a y , so  th e y  ca n  

s e e .. .to  lo o k  at a b it  o f  p a p e r an d  see  th a t th is  is  e x a c t ly  w h a t th e y  d id .. . ” . A g a in , 

“ b o u n d a rie s ”  is  su g g e stiv e  o f  a s tru c tu re d  a c t iv it y  th a t w o rk s  w ith in  re g u la tio n s  o r ru le s .

W o rd s  su c h  as “ w a lk in g ”  an d  “ d a n c in g ”  h a v e  b e en  in c lu d e d  w ith in  th is  ca te g o ry  

b e cau se  d e p e n d in g  u p o n  th e  c o n te x t in  w h ic h  th e y  a re  u n d e rta k e n , th e y  m a y  a lso  p o sse ss 

o ne  o r m o re  o f  th e  p ro p e rtie s  o f  th is  “ sp o rt an d  e x e rc is e ”  c a te g o ry . F o r  e xa m p le  [F G 8 ; F ; 

4 9 ; S O C  3 ] , sta te s th a t “ w a lk in g  h a s b e co m e  v e ry  p o p u la r lik e  a lto g e th e r, p o w e r w a lk in g  

y o u  k n o w ? ” , su g g e stin g  th a t it  is  a p u rp o se fu l w a lk  th a t is  d iffe re n t fro m  e v e ry d a y  w a lk in g . 

A  re a so n  fo r d o in g  th is  m o re  fo rm a l, in te n tio n a l w a lk in g  is  th a t p e o p le  w h o  do it  a re  “ gone 

re a l h e a lth  c o n sc io u s  an d  th e y ’ re  a lw a y s  w a lk in g  an d  it  is , lik e , to  lo se  w e ig h t” , [F G 1 ; F ; 

2 2 ; S O C  2 ] . E q u a lly  d a n c in g  ca n  be  d e sc rib e d  in  d iffe re n t c o n te x ts  (3 ,4 ) .

In  su m m a ry , p h y s ic a l a c t iv it ie s  th a t a re  ca te g o rise d  as “ S p o rt an d  E x e r c is e ”  ca n  be  

d e sc rib e d  a c c o rd in g  to  c e rta in  p ro p e rtie s  th e y  a ll p o sse ss . F ir s t ly , e a ch  o f  th e m  are

stru c tu re d  to  so m e e x te n t w ith  e ith e r fo rm a l (e .g ., te am  s p o rts ) o r se lf- im p o se d  (e .g .

96



w a lk in g ) re g u la tio n s . T h e  p a rtic ip a n t w illin g ly  an d  in te n t io n a lly  u n d e rta k e s  th e  a c t iv it y , 

u s u a lly  fo r  so m e p e rso n a l re a so n , fo r  e xa m p le  e n jo y m e n t (5 ) , o r s o c ia l ( 6 ) . E x c e p t fo r 

a c t iv it ie s  lik e  w a lk in g , a d d itio n a l p ro p e rtie s  a sso c ia te d  w ith  d o in g  th is  ty p e  o f  a c t iv ity  

in v o lv e  n e e d in g  m o n e y , a  s p e c if ic  v e n u e  an d  e q u ip m e n t an d  p e rh a p s a q u a lif ie d  in s tru c to r. 

W o rd s  u sed  b y  p a rtic ip a n ts  to  d e sc rib e  th e  c o lle c t io n  o f  a c t iv it ie s  in  th is  se c tio n  ten d  to  be 

“ S p o rt”  an d  “ E x e r c is e ” .

3 .4 .2 .I .3 . L e is u re  (T a b le  3 .5 .)

A c t iv it ie s  d e sc rib e d  in  th is  c a te g o ry  m a y  h a v e  so m e  s im ila r it ie s  to  th o se  d isc u sse d  

in  th e  sp o rt an d  e x e rc is e  se c tio n , in  th a t th e y  c o u ld  e q u a lly  b e  re fe rre d  to  as “ d a n c in g ” , 

“ w a lk in g ” , “ p la y in g  fo o tb a ll” . T h e  u n iq u e n e ss  o f  a c t iv it ie s  in  th is  “ L e is u re ”  g ro u p  h o w e v e r 

lie s  in  th e  c o n te x t in  w h ic h  th e  a c t iv it ie s  a re  u n d e rta k e n . F o r  th e  m o st p a rt, th e se  a c t iv it ie s  

m ig h t b e  d e sc rib e d  as b e in g  m o re  re la x e d  an d  le s s  s tru c tu re d  th a n  th o se  a c t iv it ie s  d e sc rib e d  

in  th e  p re c e d in g  se c tio n . T h e y  d o n ’ t re q u ire  a fo rm a l se ttin g  an d  c a n  o fte n  be  sp o n ta n e o u s. 

T h e re  is  an  e le m e n t o f  fu n  an d  s o c ia b ility  ab o u t th e se  a c t iv it ie s  an d  th e re  is  n o t a lw a y s  an  

e xp e c ta tio n  o f  p h y s ic a lly  b e n e fitin g  fro m  p a rtic ip a tio n  ( 1 ) ,  w h ic h  w a s  a co m p o n e n t o f  

“ sp o rt an d  e x e rc is e ”  w h e n  p a rtic ip a n ts  re fe rre d  to  “ lo s in g  w e ig h t”  an d  b e in g  “ h e a lth  

c o n sc io u s ” .

A  d e sc rip tio n  b y  o ne  p a rtic ip a n t o f  “ w a lk in g ” , sh o w s h o w  a ch a n g e  in  in te n tio n  o r 

p u rp o se  ca n  m a k e  th e  sam e  a c t iv it y  seem  d iffe re n t . A  ch a n g e  in  in te n s ity  o r e ffo rt e xe rte d  

seem s to  m o ve  it  o u t o f  th e  le is u re ly  p ace  an d  in to  a p a ce  w h e re  sh e  “ e xp e c ts  to  get 

so m e th in g  fro m  it ” . T h is  p ro v id e s  an  in s ig h t in to  h o w  p a rtic ip a n ts  p e rc e iv e  an d  re c a ll d o in g  

th e  sam e  a c t iv it y , in  d iffe re n t c o n te x ts . T h e  p u rp o s iv e  in te n t o f  w a lk in g  b y  h e rs e lf  h as 

s im ila r  p ro p e rtie s  to  th e  sp o rt an d  e x e rc is e  c a te g o ry , w h ile  th e  w a lk in g  w ith  fr ie n d s  

su g g e sts a  m o re  le is u re ly  c o n te x t th a t is  n o t tim e  d ep en d en t an d  h a s  a m o re  so c ia b le  

c o n te x t. O n e  p a rtic ip a n t in  F G 8  re fe rs  to  “ s o c ia l w a lk in g ” , [ F ; 5 0 ; S O C 5 ]. D e s c rip tio n s  

fro m  p a rtic ip a n ts  in  F G 5  m ak e  s im ila r  in fe re n c e s  (A p p e n d ix  th re e , (2 ) ) .

O th e r a c t iv it ie s  m e n tio n e d  b y  p a rtic ip a n ts  a lso  e x h ib it  p ro p e rtie s  o f  sp o n ta n e ity  and  

in fo rm a lity , e .g . “ th e  la d s  k in d  o f  go an d  k ic k  a b a ll a ro u n d ”  [F G 1 ; F ; 2 1 ; S O C  5 ] , an d  

“ th in g s  lik e  g o in g  fo r a s tro ll e v e ry  n ig h t”  [ F G 8 ; M ; 2 9 ; S O C  5 ] . D a n c in g  is  a lso  se en  as “ a 

go o d  fo rm  o f  p h y s ic a l a c t iv it y ” , [F G 4 ; F ; 2 0 ; S O C  5 ] b u t ca n  v a ry  in  it s  p ro p e rtie s  

a c c o rd in g  to  its  c o n te x t. A s  se en  in  the  sp o rts  an d  e x e rc is e  c a te g o ry  a b o v e , it  c a n  b e  q u ite

stru c tu re d  in  “ c la s s e s ”  b u t ca n  a lso  b e  in fo rm a lly  p a rtic ip a te d  in , in  th e  c o n te x t o f
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“ m g h tc lu b b m g ”  A lth o u g h  th is  ty p e  o f  a c t iv it y  do es re q u ire  a  v e n u e , it  is  n o t a  p re -re q u is ite  

o f  a tte n d in g  th is  v e n u e  th a t p a tro n s m u st d an ce  T h e re fo re  th o se  th a t do eng ag e  in  d a n c in g , 

do  so  v o lu n ta r ily , in te rm itte n tly  an d  in  g e n e ra l, w ith o u t in s tru c t io n  fro m  a th ird  p a rty , 1 e a 

te a ch e r D a n c in g  in  th is  c o n te x t, d e sp ite  its  le is u ra b le  q u a lit ie s  is  se e n  as q u ite  an  in te n se  

a c t iv it y  (A p p e n d ix  th re e  (3 ) )  H o w e v e r , it  ap p ea rs th a t th e  s o c ia b le  a sp e c t o f  d a n c in g  at 

th e se  v e n u e s  is  as im p o rta n t an d  th e re fo re  se p a ra te s it  fro m  th e  m o re  fo rm a l stru c tu re d  

c la s s e s  o f  th e  “ sp o rt an d  e x e rc is e ”  c a te g o ry , as d isc u sse d  b y  p a rtic ip a n ts  in  fo c u s  g ro u p  

th re e  (3 )

T h e  v a ry in g  c o n te x ts  in  w h ic h  d a n c in g  c a n  b e  se e n  as an  a c t iv it y  is  h ig h lig h te d  in  

th is  ca se  b y  a  fe m a le  w h o  s a y s  th a t sh e  d o e sn ’ t do  “ d a n ce  an d  c lu b b in g ”  H o w e v e r , sh e  h ad  

p re v io u s ly  d e scn b e d  an o th e r in c id e n c e  o f  d a n c in g  th a t sh e  d o es ( ( 3 ) , T a b le  3 4 )  C le a r ly , 

she  d o es n o t eq u ate  b o th  ty p e s  o f  d a n c in g  as b e in g  in  th e  sam e  c o n te x t T h is  in d ic a te s  th a t 

lik e  w a lk in g , d a n c in g  ca n  b e  p e rfo rm e d  in  d iffe re n t c o n te x ts  W ith in  th e se  c o n te x ts , it  w il l  

b e  p e rc e iv e d  as a  fo rm  o f  a c t iv it y  b y  so m e p a rtic ip a n ts  b u t n o t b y  o th e rs  T h is  h ig h lig h ts  

th e  n eed  fo r  se p a ra tin g  th e  m o re  le is u re a b le  c o n te x ts  o f  a c t iv it ie s  lik e  w a lk in g  an d  d a n c in g  

fro m  th e  m o re  s tru c tu re d  an d  p u rp o se fu l fo rm s  o f  th e  sam e  a c t iv it y  In  a  q u e stio n n a ire  

fo rm a t th is  m a y  b e  a c h ie v e d  b y  c re a tin g  tw o  se p a ra te  c a te g o rie s , i  e “ sp o rt/ e x e rc is e ”  an d  

“ le is u re ”

In  su m m a ry , a lth o u g h  th e  sam e  a c t iv it ie s  c a n  be  a ttrib u te d  to  b o th  “ S p o rt an d  

E x e r c is e ”  an d  “ L e is u re ”  c a te g o rie s , it  is  th e  c o n te x t in  w h ic h  th e y  a re  u n d e rta k e n  th a t 

d is tin g u ish e s  th e ir  in d iv id u a l p ro p e rtie s  It  is  a  fe a tu re  o f  le is u re  a c t iv it ie s  th a t th e y  are  

o fte n  u n d e rta k e n  m  a le s s  fo rm a l e n v iro n m e n t, a re  p r im a r ily  m o tiv a te d  b y  e n jo ym e n t/fu n  

ra th e r th a n  p h y s ic a l b e n e fit (a lth o u g h  th is  ca n  b e  a  se co n d a ry  o u tco m e ) an d  a re  eq u ated  

w ith  a le s s  in te n se  in p u t th an  th o se  in  th e  “ S p o rt an d  E x e r c is e ”  c a te g o ry  T h e re  do es n o t 

ap p ea r to  b e  a n y  s p e c if ic  te rm  o r p h ra se  th a t th e  p a rtic ip a n ts  u se  to  d e sc rib e  a c t iv it ie s  in  

th is  c a te g o ry , o th e r th an  “ fo r  le is u re ”  o r “ fo r  s o c ia l”
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T a b le  3 5 Full quotes from the raw data that detail properties ofphysical activity while
doing leisure______________________________________________________________________
N o  Q uote___________________________________________________________________________________________________________________

1 “ F o r m e it  w o u ld  be lik e  the d iffe re n ce  in  go ing  fo r a w a lk  b y  m y s e lf and go ing  fo r a w a lk  
w ith  m y frie n d s W hen  I  go fo r a w a lk  w ith  m y frie n d s , w e are ju s t tak in g  it e asy  and 
chattin g  but w hen I  go fo r a w a lk  b y  m y se lf, I ’m  p ush ing  m y s e lf a lw a y s that little  b it m ore 
because I  w an t to get som ething out o f it ”  [F G 6 , F , 3 0 , S O C  3 ]

3 (P e rso n  1) “ N ob ody at a ll m entioned dance and c lu b b in g  lik e  does anyb o d y do that because 
I  don ’t”  [F , 4 1 , S O C 5 ]
(P e rso n  2 ) “ N o , I  used to but it ’ s an age th ing  as w e ll”  [F , 2 9 , S O C 5 ]
(P e rso n  1) “ T h a t m ust be so in tense”
(P e rso n  3 ) ” 1 used to  do it a lo t m ore”  [F ,3 0 ,S O C 2 ]
(P e rso n  2 ) “ Y o u ’ d be dancing  the w ho le  n ig h t”
(P e rso n  3 ) “ W e ll yo u ’ d go to the n ig h tc lu b , but yo u  m ig h tn ’ t n e ce ssa rily  be dancing  
at a ll, yo u ’ d be s ittin g  and chatting ”
(P e rso n  4 )”  I  don’ t go to n ig h tclub s that m uch , I  go to the pub m ore B u t yeah , it  is 
som eth ing  I  d id n ’t th in k  about Y e a h , I  th in k  a lo t o f  peop le m y  age do get a lo t o f 
e xe rc ise  that w a y ”  [M ,2 0 ,S Q C 5 ]

N o te  F G = F o c u s  G ro u p , F = F e m a le , M = M a le , N u m b e r=  A g e (Y e a r s ) , S O C = S ta g e  o f  C h a n g e

3 4  2  1 4  D o m e stic  (T a b le  3 6 )

F re q u e n t re fe re n c e  w a s  m ad e  to  a c t iv it ie s  th a t o c c u r in  re la t io n  to  m a in ta in in g  o rd e r 

in th e  h o u se  an d  its  e n v iro n s  (g a rd e n s ) In  g e n e ra l te rm s , th e se  s p e c if ic  a c t iv it ie s  w e re  

d e scn b e d  as “ h o u se w o rk ”  o r “ d o in g  w o rk /th in g s  a ro u n d  th e  h o u se ”  an d  “ g a rd e n in g ”  M o re  

s p e c ific  a c t iv it ie s  th a t a p p lie d  to  th is  c a te g o ry  w e re  m e n tio n e d  d u rin g  th e  d is c u s s io n  g ro u p s 

(T a b le  3 6 )
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T a b le  3 .6 . Full quotes from the raw data that detail properties ofphysical activity while
doing domestic activities._______________________________________________________________________________________________

N o .___________________________________________________________ Q uote___________________________________________________________

1 “ T h e re  is  a lw ays w ash in g  and iro n in g  and delph and th is  and som eth ing  to be d o n e ...If  I  s it 
dow n I ’ d a lw ays be th in k in g , G o d  i f  I  w asn ’ t s ittin g  I  co u ld  have the iro n in g  done, you 
kn o w ” . [F G 5 ; F ; 3 5 ; S O C  5]

2  “ I  suggest to m y w ife ...th a t  going up and dow n the sta irs  how  m an y tim es a day to do 
w hatever chore needs to be done is  p h ys ica l a c t iv ity ” . [F G 1 ; M ; 5 0 ; S O C  5 ]

4  “ W h at k in d  o f h o u sew o rk?”  [M oderato r]
“ W e ll, the shopping . T h e  ca rry in g  o f bags, the h o o vering  and garden ing  and that k in d  o f 
th in g ”  [F G 4 ; F ; 4 0 ; S O C  2]

5 “ I ’ d ju s t say  i f  yo u ’ re  going to tow n shopping or th at, u su a lly  because yo u ’re  doing a lo t o f 
m o vin g  around and you end up being  tired  at the end o f the d ay , so it  m ust be yo u ’ re doing 
p h ys ica l a c t iv ity ” . [F G 2 ; F ;3 5 ; S O C  30]

6  “ W o rk in g  ag ainst a resistan ce  m akes som eth ing  lik e  h o o vering  m uch h a rd e r...y o u  can  ju s t 
hoo ver on a flo o r lik e  th is  [w o od en ], you  m ight p ic k  up loads o f s tu ff, but th ere ’ s no 
resistan ce . B u t as soon as yo u ’ re on a carpet and e sp e c ia lly  i f  you are try in g  to lif t  som ething 
th at’ s in  a carp et, rather than ju s t on the carp et, then yo u  sta rt to fe e l lik e  yo u ’ re w o rk in g  
ag ainst it . I t ’ s the sam e to m y m ind  about lig h t in te n s ity  is  garden ing  w hen  yo u ’ re trim m in g  
so m e th in g .. .b u t w o rk in g  ag ainst a w e ig h t.. . ”  [F G 3 ; F ; 4 1 ; S O C  5 ]
“ L ik e  w ash in g  a w in d o w  lik e  yo u ’ re  tak in g  out som e so rt o f  vengeance” . [F G 3 ; F ; 30 ; S O C

2]
7 “ M y  m other has a guest house in  the sum m er and em , she a lw ays lo ses w eig h t o ve r the

sum m er, lik e  she ’ s runn ing  around so m uch , even  though she ’ s not do ing  an y gym  or 
an yth ing  e lse , but it ’ s ju s t the house, it ’ s m ore intense though”  [F G 2 ; F ; 3 1 ; S O C  4 ]______________

N o te :F G = F o c u s  G ro u p ; F = F e m a le ; M = M a le ; N u m b e r=  A g e ( Y e a r s ) ; S O C = S ta g e  o f  C h an g e

A  co m m o n  p e rc e p tio n  p e rv a d e d  th a t th is  ty p e  o f  a c t iv it y  is  a  m e a n s o f  “ g e ttin g  

th in g s  d o n e”  ( 1 , 2 )  an d  a fo rm  o f  w o rk , p e rh a p s re fle c te d  in  i t ’ s d e s c rip tio n  “ c h o re ”  ( 2 ) . T h e  

im p re ss io n  fro m  th e se  d e sc rip tio n s  is  th a t th e  a c t iv it ie s  u n d e rta k e n  a re  n o t d o n e w ith  a n y  

p a rt ic u la r  re lis h  o r fo r  th e  p u rp o se  o f  e n jo y m e n t. T h e re  is  in te n t in  th e  e x e c u tio n  o f  th e  

a c t iv it y  b u t it  ap p ea rs to  b e  o n ly  fo r th e  p u rp o se  o f  n e c e s s ity , w h ile  th e  w o rd  “ c h o re ”  as 

u se d  b y  tw o  o f  th e  p a rtic ip a n ts , su g g e sts an  im a g e  sy n o n y m o u s  w ith  re s p o n s ib ility  and  

o b lig a tio n .

E x a m p le s  o f  a c t iv it ie s  w h ic h  w e re  in c lu d e d  u n d e r th e  la b e ls  o f  h o u se w o rk  and  

g a rd e n in g  w e re  v a r ie d  b u t h a v e  re c u rre d  c o n s is te n tly  a c ro ss  a ll g ro u p s (A p p e n d ix  th re e ,

(3 ) ) . A n o th e r a c t iv it y  co n ce rn e d  w ith  d o m e s tic ity  is  th a t o f  “ sh o p p in g ”  (4 ) . A lth o u g h  th is  

a c t iv it y  is  n o t s t r ic t ly  c a rr ie d  o u t w ith in  th e  h o m e , it  h a s b e en  in c lu d e d  u n d e r th is  c a te g o ry  

b e cau se  o f  its  re la t io n  to  d o m e stic  liv in g . I t  is  co n ce rn e d  w ith  g a th e rin g  an d  c a rry in g  th e  

g ro c e rie s  an d  h o u se h o ld  ite m s th a t a re  re q u ire d  fo r  th e  c le a n in g , w a s h in g  e tc , b a c k  to  the  

h o u se . C o n te x tu a l re fe re n c e  fo r sh o p p in g  as a  p h y s ic a l a c t iv it y  a re  a lso  g iv e n  (5 ) .
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E a c h  o f  th ese  e xa m p le s  c o n c e rn in g  h o u se w o rk , g a rd e n in g  an d  sh o p p in g  w e re  g iv e n  

in  re la t io n  to  e xa m p le s  o f  ty p e s  o f  a c t iv it ie s  th a t a re  p e rfo rm e d  a t v a r io u s  in te n s it ie s  It  

ap p ea rs th a t th e  in te n s ity  o f  th e  a c t iv it y  is  o fte n  v a r ia b le  an d  is  d ep e n d e n t u p o n  th e  

s itu a tio n  in  w h ic h  it  is  b e in g  p e rfo rm e d  ( 6 )  F o r  o n e  p a rtic ip a n t, d o m g  “ in te n se ”  h o u se w o rk  

w a s  th e  ca u se  o f  “ lo s in g  w e ig h t”  (7 )  T h is  se n tim e n t w a s  n o t o ne  g e n e ra lly  e xp re sse d  b y  

o th e r p a rtic ip a n ts  an d  is  su g g e stiv e  o f  a  d e v ia n t ca se  th a t d o es n o t t y p ic a lly  re p re se n t 

p a rt ic ip a n t’ s se n tim e n ts  ab o u t th is  typ e  o f  P A

In  su m m a ry , th e  d e fin in g  c h a ra c te ris t ic  o f  a  d o m e stic  a c t iv it y  is  th a t it  is  “ w o rk ”  

s p e c if ic a lly  co n ce rn e d  w ith  th e  h o u se  (o r  it s  e n v iro n s ) T h e  d e g ree  o f  in te n tio n  in v o lv e d  in  

d o in g  th e  a c t iv it y  is  d ep en d en t u p o n  th e  p a rtic ip a n t an d  th e  in te n s ity  (d is c u ss e d  la te r ) , b u t 

in  g e n e ra l ra n g e s a c ro ss  a  co n tin u u m  o f  in te n t an d  c o n sc io u sn e ss  T h e  p u rp o se  o f  d o m g  th e  

a c t iv it y  is  h o w e v e r u s u a lly  e x c lu s iv e ly  p ra c t ic a l an d  c o n ce rn e d  w ith  “ d o in g  th in g s ”  in  o rd e r 

to  m a in ta in  th e  g a rd e n , h o u se  an d  its  co n te n ts  T h e  m o st p o p u la r a d je c tiv e s  u se d  b y  th e  

p a rtic ip a n ts  to  d e scn b e  a c t iv it ie s  th a t p o sse ss  th e  p ro p e rtie s  id e n tif ie d  in  th is  “ d o m e stic ”  

c a te g o ry  a re  “ h o u se w o rk ” , “ g a rd e n in g ”  an d  “ sh o p p in g ”

3 4  2  1 5 O c c u p a tio n a l (T a b le  3 7 )

T h e  p ro p e rtie s  o f  th ese  a c t iv it ie s  a re  s im ila r  to  d o m e stic  a c t iv it ie s  m  th a t th e y  ran g e  

a c ro ss  a c o n tin u u m  o f  in te n s ity  and  in te n tio n  T h e y  a re  d is t in c t  m  th e ir  p u rp o se  E a c h  

a c t iv it y  th a t is  p e rfo rm e d  is  re le v a n t to  th a t p e rso n ’ s o c c u p a tio n  o r is  d o n e  to  fa c ilita te  th e  

co m p le tio n  o f  a  ta s k  th a t is  re le v a n t to  th a t p e rso n ’ s jo b  T h e  ty p e  o f  a c t iv it y  an d  th e  

in te n s ity  a t w h ic h  it  is  p e rfo rm e d  “ d ep en d s u p o n  y o u r jo b , I  su p p o se ” , [ F G 8 , F , 4 9 , S O C  

3 ] T h e re  is  a w a re n e ss  am o n g  th e  p a rtic ip a n ts  in  th e  g ro u p s th a t so m e  jo b s  w o u ld  be  le s s  

a c t iv e  th a n  o th e rs  w h ile  so m e jo b s  re q u ire  a su s ta in e d  am o u n t o f  e n e rg y  ( 1 )
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T a b le  3 7 Full quotes from the raw data that detail properties ofphysical activity while
doing occupational activities________________________________________________________
N o  Q uote

1 “ [ It  depends upon] yo u r occupation  as w e ll I  w o rk  d ea lin g  w ith  d esk  fo rm s a ll d ay , he ’ s a 
b u ild e r, P ad ra ic  is  a teacher and h is in te n sity  m ight be c la sse d  as lig h t, but it ’ d be a lo t 
m ore intense than  w hat I ’d be do ing  I  w as w o rk in g  in  a  clo th es shop and that w as qu ite 
intense because you w ere  lift in g  lo ts o f boxes and yo u  w ere  up and dow n the sta irs  a ll day 
but now  I ’m  s ittin g  dow n at phones a ll day d ea ling  w ith  custom ers”  [F G 7 , F , 2 1 , S O C  5]

2 “ O u r jo b s [n u rs in g ] then as w e ll, w e ’d be v e ry  m uch a m ix  throughout the d ay”  [F G 3 ,F ,
5 3 , S O C  2 ]

3 (P e rs o n l) “ H av in g  a v e ry  active  jo b  o r som eth ing lik e  that” ’
(P e rso n 2 ) “ Y e a h  th at’ s a good one’”
(P e rs o n l) “  A  lo t o f us are not e xe rc is in g  re g u la rly , but w e w o u ld  be going to w o rk  
e ve ryd ay and be ing  active  in  our jo b s but w e ’ re  not n e c e ssa rily  e xe rc is in g  eve ryd ay”  

[F G 3 ]
4 “ I t ’ s lik e  it ’ s a c tu a lly  I ’ve  n eve r re a lly  been in  a gym  so I  don ’t kno w  (lau g h s) but it ’ d 

rem ind  m e o f lik e  I  don’t th in k  w e need gym  m em bersh ip  because it ’ s ju s t yo u r liftin g  
books lik e  th is , yo u ’re  w a lk in g , yo u ’re  s ittin g  dow n w e ’ re  run n in g  u p sta irs, w e ’ re 
run n in g  d o w nsta irs it ’ s v e ry  p h y s ic a lly  a c tiv e ”  [F G 1  ,F , 2 9 , S O C  3 ]_______________________________

N o te  F G - F o c u s  G ro u p , F = F e m a le , M = M a le , N u m b e r^  A g e (Y e a r s ) , S O C = S ta g e  o f  C h a n g e

E v e n  w ith in  o n e ’ s o w n  jo b , th e  p a rtic ip a n ts  h a v e  h ig h lig h te d  th a t in te n s ity  o r 

p a rt ic u la r  a c t iv it ie s  ca n  v a r y  a c ro ss  th e  d a y  an d  b e tw e e n  d a y s  (2 )  In  q u e stio n  2 , w h e n  the  

p a rtic ip a n ts  w e re  a sk e d  to  d is c u s s  w h a t cam e  to  m in d  w h e n  th e y  sa w  o r h e a rd  th e  w o rd s  

“ p h y s ic a l a c t iv it y ” , tw o  p e o p le  m ad e  im m e d ia te  re fe re n c e  to  o c c u p a tio n a l a c t iv it ie s  (3 )

T h e  p e rc e p tio n  o f  p h y s ic a l a c t iv it y  in  th e  w o rk p la c e  fo r  so m e  p a rtic ip a n ts , ca n  be 

sy n o n y m o u s w ith  th e  ty p e  o f  a c t iv it y  e x p e rie n c e d  in  a  g y m  o r sp o rt se ttin g  (4 ) B y  th e ir  

o w n  a d m is s io n s , n e ith e r o f  th e se  p a rtic ip a n ts  a re  fa m ilia r  w ith  th e  e ve n t th a t th e y  are  

co m p a rin g  th e ir  w o rk  a g a in s t H o w e v e r , it  is  th e ir  p e rc e p tio n  th a t th e ir  w o rk  a c t iv it y  

c o n ta in s  m a n y  o f  th e  p ro p e rtie s  a sso c ia te d  w ith  a  m o re  s tru c tu re d , a c k n o w le d g e d  fo rm  o f  

a c t iv it y  T h e y  ap p ea r to  be  u s in g  “ th e  g y m ”  an d  “ sp o rt”  a s  th e ir  c r ite r io n  m e a su re s a g a in st 

w h ic h  th e y  m e a su re  th e  am o u n t o f  p h y s ic a l a c t iv it y  th e y  do a t w o rk  N o ta b ly , b o th  o f  th ese  

p a rtic ip a n ts  h a v e  v e ry  d iffe re n t o c c u p a tio n s , w h ic h  v a r y  in  th e ir  p h y s ic a l d e m a n d s, l  e , o ne  

is  a lib ra r ia n  w h ile  th e  o th e r is  a  b u ild e r an d  fa rm e r

In  su m m a ry , th e  p a rtic ip a n ts  u s u a lly  re fe r  to  th is  w o rk  as “ m y  w o rk ” , “ m y  

o c c u p a tio n ”  o r “ m y  jo b ”  A c t iv it ie s  in  th is  ca te g o ry  v a r y  in  ty p e  an d  p e rc e iv e d  in te n s ity  

d e p e n d in g  u p o n  th e  p a r t ic u la r  o c c u p a tio n , th e  tim e  o f  d a y  an d  th e  p a rtic ip a n ts  c o m p a ra tiv e  

e xp e rie n c e  w ith  o th e r jo b s  O c c u p a tio n a l a c t iv it ie s  a re  p e rfo rm e d  o n  a c o n tin u u m  o f  

c o n sc io u sn e ss , d e p e n d in g  u p o n  th e  a c t iv it y  an d  its  re la t iv e  in te n s ity
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3 4 2  1 6  F a m ily  (T a b le  3 8 )

T h is  ca te g o ry  e m e rg e d  fo llo w in g  re c u rre n t re fe re n c e s  to  th e  e ffo rt  in v o lv e d  “ w h e n  

y o u  h a v e  k id s ”  T h e  ty p e s  o f  a c t iv it ie s  v a ry  a c c o rd in g  to  th e  age an d  n u m b e rs  o f  c h ild re n  

in v o lv e d  b u t it  w a s  t y p ic a lly  fe lt  th a t “ y o u  a re  c o n s ta n tly  a c t iv e  w h e n  y o u  h a v e  k id s  

b e ca u se  y o u ’ re  c o n s ta n tly  g o in g ” , [F G 5 , F , 3 9 , S O C  5 ] A d je c t iv e s  m o st fre q u e n t ly  u se d  to 

d e sc rib e  th e  p h y s ic a l a c t iv it y  a sso c ia te d  w ith  c h ild re n  a re  “ c o n sta n t”  o r “ a lw a y s  o n  th e  g o ”  

T h is  ap p ea rs to  b e  tru e  fo r  p e o p le  w ith  one c h ild  o r fo r  th o se  w ith  m o re  th a n  o ne  (1 )

T a b le  3 8  Full quotes from the raw data that detail properties ofphysical activity while
doing family activities______________________________________________________________
N o___________________________________________________________ Q uotes_________________________________________________________

1 “ I  fin d  m ore because I ’ve  o n ly  the one, that I ’ m  a lw ays on the go try in g  to keep her 
entertained , do yo u  kno w  w hat I  m ean9”  [F G 5 , F ,3 5 , S O C  5]

2 “ M y  n iece  and nephew  are up d u ring  the even in g s, so I ’m  run n in g  around p lay in g  chasing  
w ith  them  and you kn o w  th ey  have you w recked  a fte r h a lf  an hour”  [ F G 1 , F ,2 1 , S O C  5]

3 “ M ost even ings I ’ d be m ore active  at hom e b rin g in g  k id s  h ere , there w e ll th e y ’ re 
grow n up no w , here and there I ’ d spend m ore tim e c lean in g  up , tid y in g  up and runn ing  
a fte r them ”  [F G 3 , M ,5 1 , S O C  5]

4  “ T h is  is  B a rb a ra  and she has three ch ild ren  and at the m om ent th a t’ s w hat her p h ys ica l 
e xe rc ise  is  ch asin g  them ”  [F , 4 2 , S O C  2 ]
“ T h is  is  C a ro lin e  Sh e ’ s got tw o  ch ild ren  [and ] that keeps h er b u sy”  [M , 30 ,
S O C 5 ]_________________________________________________________________________________________________________________

N o te  F G = F o c u s  G ro u p , F = F e m a le , M = M a le , N u m b e r=  A g e (Y e a r s ) , S O C = S ta g e  o f  C h a n g e

T h e  ty p e s  o f  a c t iv it ie s  p e rfo rm e d  w h e n  “ y o u  h a v e  k id s ”  t y p ic a lly  re fe r  to  “ ru n n in g  

a ro u n d  a fte r  th e m ” , e ith e r in  th e  c o n te x t o f  e n te rta in in g  th e m  (2 )  o r in  o th e r c o n te x ts  (3 )  

B o th  o f  th e se  e xa m p le s  re p re se n t v e ry  d iffe re n t ty p e s  o f  “ ru n n in g ”  In  th e  ca se  o f  (2 ) , she  is  

p h y s ic a lly  en g ag ed  in  p la y in g  w ith  h e r n ie c e  an d  n e p h e w  an d  c le a r ly  fe e ls  th e  p h y s ic a l 

co n se q u e n ce s o f  h e r a c t io n s , l  e , “ w re c k e d ”  T h e  ty p e  o f  “ ru n n in g ”  n u m b e r (3 )  is  re fe rr in g  

to , in v o lv e s  b rin g in g  h is  c h ild re n  to  v a r io u s  p la c e s  b y  c a r , y e t h e  s t i l l  p e rc e iv e s  th is  as 

b e in g  “ a c t iv e ”

O th e r a c t iv it ie s  th a t in v o lv e  lo o k in g  a fte r  c h ild re n  in c lu d e  o rg a n ise d  a c t iv it ie s  lik e  

“ p la y in g  fo o tb a ll o r c u rv e s  in  th e  b a c k  g a rd e n ”  an d  “ p la y in g  w ith  th e  c h ild re n ” , w h ic h  

in d ic a te  an  o b v io u s  m te n t in  b e co m in g  a c t iv e  A t  o th e r t im e s , “ c a re g iv in g ”  o r “ lo o k in g  

a fte r k id s ”  ap p ea rs to  b e  m ad e  up  o f  n o rm a l e v e ry d a y  d u tie s , lik e  lif t in g  u p  o r c a rry in g  

yo u n g  c h ild re n , m a k in g  m e a ls  fo r  th e m  e tc  In  F G 4 , tw o  m o th e rs  w e re  p e rc e iv e d  b y  tw o  

s in g le  p e o p le  (o n e  m a le  an d  o ne  fe m a le ) as b e in g  v e ry  a c t iv e  b e ca u se  o f  th e ir  c h ild re n  (4 )
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In  su m m a ry , F a m ily  a c t iv it y  is  t y p ic a lly  d e sc rib e d  b y  th e  p a rtic ip a n ts  as “ lo o k in g  

a fte r  th e  c h ild re n ”  P ro p e rtie s  o f  th is  ca te g o ry  in c lu d e  a c t iv it ie s  th a t a re  v a r ie d  in  in te n s ity  

an d  c o n sc io u sn e ss , d e p e n d in g  u p o n  th e  a c tu a l a c t iv it y  e n g ag ed  in  L o o k in g  a fte r  c h ild re n  

is  c o m m o n ly  ag re e d  u p o n  b y  th e  p a rtic ip a n ts  to  in v o lv e  “ c o n sta n t”  c a re  an d  th e re  a lso  

ap p ea rs to  b e  g e n e ra l co n se n t am o n g  b o th  p a re n ts  an d  o th e rs , th a t th o se  in  ch a rg e  o f  

c h ild re n  a re  “ a lw a y s  o n  th e  g o ”

3 4  2 1 7 In c id e n ta l

T h is  c a te g o ry  re fe rs  to  p h y s ic a l a c t iv it y  w h ic h  is  n o n -s p e c ific  b u t ra th e r in v o lv e s  a 

v a r ie ty  o f  ty p ic a l e v e ry d a y  u su a l a c tio n s , “ i t ’ s m o v in g , i t ’ s ju s t  m o v in g ”  [F G 8 , F , 5 0 ,

S O C  5 ] T h e  a c t iv it ie s  d e sc rib e d  in  th is  c a te g o ry  a re  e xa m p le s  g iv e n  b y  th e  p a rtic ip a n ts  o f  

th e  ty p e s  o f  a c t iv it ie s  th a t th e y  w o u ld  u n d e rta k e  in  v a r io u s  c o n te x ts /s itu a tio n s  th ro u g h o u t 

th e ir  d a y , u s u a lly  a t a  lig h t  in te n s ity

T h e  m a in  fe a tu re  o f  th e se  a c t iv it ie s  is  th a t th e y  a re  u s u a lly  p e rfo rm e d  a t a 

su b co n sc io u s  le v e l an d  m a n y  o f  th e  e xa m p le s  g iv e n  in c lu d e  d a y -to -d a y  th in g s  su ch  as 

h a v in g  a  sh o w e r, g e ttin g  b re a k fa s t, w a lk in g  a ro u n d  th e  o ff ic e  o r as o ne  p a rtic ip a n t su g g e sts , 

“ i t ’ s ju s t  th e  lit t le  th in g s ”  [F G 4 , F , 2 0 , S O C  5 ] T h e  g e n e ra l c o n se n su s  am o n g  the  

p a rtic ip a n ts  is  th a t m o st o f  th e  a c t iv it ie s  in  th is  c a te g o ry  a re  “ju s t  e v e ry  d a y  l i f e ”  [F G 2 , M , 

2 0 , S O C  3 ] o r “ e v e ry d a y  a c t iv it ie s ”  [F G  2 , F , 2 3 , S O C  5 ] T h e  v a r ie ty  o f  a c t iv it ie s  done 

e v e ry d a y , and  in c lu d e d  b e lo w , re o c c u rre d  a t v a r io u s  sta g es th ro u g h o u t a ll o f  th e  d is c u s s io n  

g ro u p s an d  so  a re  m e n tio n e d  h e re  a s , “  W a lk in g  u p  an d  d o w n  th e  s ta ir s ” , “ S t ro llin g ” , 

“ W a lk in g  a ro u n d  th e  h o u se ” , “ M o v in g  m u sc le s ” , “ Ju s t  to d d lin g  a lo n g ”  an d  “ Ju s t w a lk in g  

fro m  ro o m  to  ro o m  an d  th a t so rt o f  a c t iv it y ”  T h e re  is  a  se n se  th a t th e se  a re  th e  ty p e s  o f  

th in g s  “ th a t y o u  do  a u to m a tic a lly , lik e  get o u t o f  b e d , w a lk  to  th e  b a th ro o m , h a v e  a  sh o w e r 

an d  w a sh  y o u r h a ir ”  [F G 3 , M , 5 1 , S O C  5 ] o r “ m o v in g  y o u r a rm s o r y o u r le g s  o r 

so m e th in g , ju s t  e v e ry d a y  a c t iv it ie s ”  [F G 2 , F , 2 3 , S O C  5 ]

In  su m m a ry , th e  p ro p e rtie s  o f  a c t iv it ie s  in  th is  c a te g o ry  in c lu d e  d o in g  th in g s  th a t 

re q u ire  v e ry  lit t le  c o n sc io u s  o r p h y s ic a l e ffo rt o n  b e h a lf  o f  th e  p a rtic ip a n t T h e y  in v o lv e  

d o m g  n o rm a l e v e ry d a y  a c t iv it ie s  an d  m o s tly  in v o lv e  a n y  ty p e  o f  “ m o ve m e n t”  w h ic h  d o es 

n o t a p p ly  to  a n y  o th e r g iv e n  c a te g o ry  an d  e s s e n t ia lly  in v o lv e s  a n y th in g  th a t is  e q u a l to  

“ o n ce  y o u ’ re  m o v in g  an d  d o in g  so m e th in g , n o t ju s t  s itt in g  p ro p p e d  in  fro n t o f  th e  t e lly ”  

[F G 5 , F , 3 5 , S O C  5 ] P a r t ic u la r  a d je c tiv e s  u se d  to  d e sc rib e  “ In c id e n ta l”  a c t iv it ie s  in c lu d e
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“ju s t  e v e ry  d a y  th in g s ”  o r “ g e n e ra l m o ve m e n t”  T h e s e  a re  a c t iv it ie s  th a t a re  n o t n e c e s s a r ily  

d o n e  at a  m o d era te  o r h ig h  in te n s ity  an d  so  a re  n o t re le v a n t to  th e  c u rre n t re se a rc h  q u e stio n

3 4  2  2  P ro p e rtie s  o f  In te n s ity

T h e  ty p e  o f  a c t iv it y  p e rfo rm e d  an d  th e  c o n te x t in  w h ic h  it  o c c u rs  (S e c t io n  3 4  1 ) , 

p ro v id e s  so m e in fo rm a tio n  ab o u t o ne  a sp e c t o f  p h y s ic a l a c t iv it y  A  m o re  c o m p re h e n siv e  

d e sc rip tio n  o f  p h y s ic a l a c t iv it y  w o u ld  a lso  p ro v id e  d e ta ils  o f  how th is  a c t iv it y  is  p e rfo rm e d  

Ju s t as th e re  a re  a p le th o ra  o f  o p p o rtu n itie s  a v a ila b le  m  w h ic h  o ne  c a n  do p h y s ic a l a c t iv it y , 

so  too  a re  th e re  v a n o u s  in te n s it ie s  in  w h ic h  o ne  c a n  eng ag e  an d  p e rfo rm  th e se  a c t iv it ie s  

E v e r y  a c t iv it y , re g a rd le ss  o f  its  c o n te x t, h a s th e  c a p a c ity  o f  b e in g  d o n e  a t o n  a  co n tin u u m  o f  

in te n s it ie s , w h ic h  ra n g e  fro m  lo w  to  m o d era te  to  h ig h

E a c h  o f  th e se  in te n s it ie s  a ffe c t th e  p a rtic ip a n t in  a  v a r ie ty  o f  w a y s , b o th  

p h y s io lo g ic a lly  an d  p s y c h o lo g ic a lly  T h e  p e rc e iv e d  e ffe c t h o w e v e r, w a s  c o n s id e re d  a  v e ry  

in d iv id u a l is s u e  b y  th e  p a rtic ip a n ts  o f  th e se  g ro u p s T h is  se c tio n  e x p lo re s  th e ir  p e rc e p tio n  o f  

th e  d iffe re n c e s  b e tw e e n  m o d era te  an d  h ig h  in te n s it ie s  T h e  e m e rg e n t in fo rm a tio n  fro m  the  

p a rtic ip a n t’ s o w n  e x p e rie n c e s , p ro v id e d  a u se fu l in s ig h t in to  h o w  p h y s ic a l a c t iv it y  w a s  

in te rp re te d  an d  re c a lle d , d e p e n d in g  u p o n  th e  in te n s ity  u n d e rta k e n

3 4  2  2  1 M o d e ra te  In te n s ity

D u rin g  th e  co u rse  o f  th e  d is c u s s io n s , m a n y  s im ila r  te rm s an d  p h ra se s  w e re  u se d  b y  

th e  p a rtic ip a n ts  to  d e sc rib e  w h a t m o d era te  in te n s ity  m ea n t to  th e m  T h e se  a d je c tiv e s  

d e sc rib e d  h o w  p e rfo rm in g  p h y s ic a l a c t iv it y  a t a  m o d era te  in te n s ity  a ffe c te d  th em  p h y s ic a lly  

an d  p s y c h o lo g ic a lly  “ M o d e ra te  in te n s ity ”  w a s  a lso  p e rc e iv e d  a s  an  e xp e rie n c e  th a t is  

re la t iv e  to  th e  in d iv id u a l, a c ro ss  a ll ty p e s  o f  a c t iv it y  A s  p a rtic ip a n ts  sp o ke  ab o u t m o d erate  

in te n s ity , s p e c if ic  e xa m p le s  o f  a c t iv it ie s  p e rfo rm e d  a t th is  in te n s ity  w e re  m e n tio n e d  

re c u rre n tly  a c ro ss  fo c u s  g ro u p s T h e se  e xa m p le s  w e re  o c c u rre n c e s  o f  th e  ty p e s  o f  a c t iv it y  

m e n tio n e d  m  S e c tio n  3 4  2  1 R e p re se n ta tio n  o f  th e se  e xa m p le s  a n d  th e ir  a sso c ia te d  

p ro p e rtie s , w h ic h  e m e rg e d  fro m  th e  d a ta , a re  illu s tra te d  in  T a b le  3 9
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Table 3.9. Summary o f  examples o f  moderate intensity activities.
Type Example and Descriptions Participant

C o m m u tin g  

S p o rt &  E x e r c is e  

L e is u re

O c c u p a tio n a l

H o u se w o rk  &  

G a rd e n in g

F a m ily

“ G e ttin g  to  w o rk  c y c lin g ”

“ W a lk in g  to  w o rk ”

“ S w im m in g ” , “ ru n n in g ” , “ g y m -w o rk ” , 

“ te n n is ” , “ju d o ” , “ ru g b y ”

“ G o in g  fo r  a c y c le  at th e  w e e k e n d ”  

“ S o m e th in g  lik e  d a n c in g ”

“ G o in g  fo r w a lk s  in  th e  e v e n in g ”

“ D iffe re n t fo r  e v e ry  jo b ”

“ G o in g  up  an d  d o w n  s ta irs ”

“ H e lp in g  p e o p le  to  m o ve  a ro u n d ”

“ M o v in g  m a c h in e ry  an d  b o x e s ”

“ L if t in g  s to c k  a ro u n d ”

“ L if t in g  an d  la y in g  b lo c k s ”

“ H o o v e rin g  is  m o d era te  fo r  so m e ”  

“ H o o v e rin g  a g a in s t a re s is ta n c e ”

“ W a sh in g  th e  w in d o w  lik e  y o u ’ re  ta k in g  o u t 

a ve n g e a n ce ”

“ W o rk in g  a g a in s t a w e ig h t, lik e  d ig g in g , 

lif t in g  o r ra k in g  o r m o v in g  th e  m o w e r 

a ro u n d ”

“ S h o p p in g , c a rry in g  y o u r g ro c e rie s  h o m e ”

“ R u n n in g  a ro u n d ”

“ P la y in g  w ith  th e  k id s ”

“ C a rry in g  a c h ild ”

F G 4 ; F ; 2 8 ; S O C 3  

F G 4 ; F ; 3 1 ; S O C 5

A l l  fo c u s  g ro u p s

F G 4 ; M ; 3 0 ; S O C 5  

F G 3 ; F ; 4 2 ; S O C 5  

F G 6 ; F ; 3 0 ; S O C 3

F G 3 ; F ; 5 3 ; S O C 2  

F G 6 ; M ; 3 4 ; S O C 5  

F G 3 ; F ; 5 3 ; S O C 2  

F G 3 ; F ; 5 3 ; S O C 2  

F G 7 ; F ; 2 1 ; S O C 5  

F G 6 ; M ; 4 2 ; S O C 3

F G 3 ; F ; 5 3 ; S O C 2  

F G 3 ; F ; 4 1 ; S O C 5  

F G 3 ; F ; 3 0 ; S O C 2

F G 4 ; F ; 4 1 ; S O C 3

F G 4 ; F ; 2 0 ; S O C 5

F G 3 ; F ; 3 0 ; S O C 2  

F G 2 ; F ; 2 9 ; S O C 5  

F G 1 ; F ; 3 6 ; S O C 3

In c id e n ta l “ N o t d o in g  th in g s  s lo w ly ”  F G 1 ; F ;  3 2 ; S O C 4

“ D a sh in g  h e re  an d  th e re ”  F G 3 ; M ; 5 1 ; S O C 5

_______________________________ “ In s te a d  o f  ta k in g  th e  s ta ir s , I  ta k e  th e  l i f t ”  F G 1 ; M ; 3 1 ; S O C 5

N o te :F G = F o c u s  G ro u p ; F = F e m a le ; M = M a le ; N u m b e r=  A g e (Y e a r s ) ; S O C = S ta g e  o f  C h a n g e

P a rtic ip a n ts  w e re  a sk e d  to  g a th e r in to  g ro u p s o f  th re e  to  d is c u s s  th e  fo llo w in g

q u e stio n  an d  th e n  re p o rt b a c k  to  th e  m a in  g ro u p , “ W h e n  p e rfo rm in g  an  a c t iv it y  a t a

m o d erate  in te n s ity , w h a t ch a n g e s do y o u  n o tic e  ab o u t y o u r b o d y  in  c o m p a riso n  to  th e

re s tin g  s ta te , as y o u  a re  n o w ? ”  R e sp o n se s  w e re  v a r ie d  b u t e s s e n t ia lly  w e re  co n ce rn e d  w ith

ch a n g e s th a t w e re  c a te g o rise d  as e ith e r physiological o r psychological in  n a tu re . T h is

se c tio n  e x p lo re s  th e  in d iv id u a l p h y s io lo g ic a l an d  p s y c h o lo g ic a l changes of moderate

in te n s ity  a c t iv it y , as d e sc rib e d  b y  th e  p a rtic ip a n ts .
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3 4  2  2  1 1 M o d e ra te  In te n s ity  P h y s ic a l D e s c n p to rs  (S e e  T a b le  3 1 0 )

W ith in  th is  c a te g o ry , p h y s ic a l ch a n g e s th a t p a rtic ip a n ts  n o tic e d  ab o u t th e m se lv e s  

w e re  se p a ra te d  in to  tw o  d is t in c t c a te g o rie s  In it ia lly , o p en  c o d in g  (s ta g e  o n e , see  

m e th o d o lo g y  s e c t io n )  id e n tifie d  s im ila r  w o rd s  an d  p h ra se s  th a t w e re  e xp re sse d  in  the  

p a rtic ip a n t’ s v o c a b u la ry  T h e se  w e re  th e n  g ro u p e d  (a x ia l c o d in g ) an d  a ss ig n e d  a co m m o n  

nod e t it le  T h e  d is t in g u is h in g  p ro p e rtie s  o f  e a ch  o f  th e se  n o d es c e n tre d  a ro u n d  w h e th e r th e  

p h y s ic a l ch a n g e s w e re  v is ib le  o r n o t to  an  o b se rv e r T h is  d is t in c t io n  w a s  m ad e  s im p ly  to  

a s s is t  in  th e  c o d in g  an d  g ro u p in g  o f  p h y s ic a l e ffe c ts

A  V is ib le  to  o b se rv e r

A l l  fo c u s  g ro u p s re fe rre d  to  ch a n g e s in  b re a th in g  p a tte rn , fa c ia l c o lo u r an d  p e rs p ira tio n  F o r  

e ach  o f  th e se  ite m s , th e  p a rtic ip a n ts  d e sc rib e d  th em  in  v e r y  s im ila r  te rm s , a t tim e s  u s in g  th e  

sam e w o rd s

I B re a th in g  p a tte rn

T h e re  w a s  an  u n d e rsta n d in g  am o n g  th e  p a rtic ip a n ts  th a t d o in g  a c t iv it y  a t a m o d erate  

in te n s ity  a lte rs  th e  re g u la r  p a tte rn  o f  b re a th in g , c a u s in g  th e  in d iv id u a l to  “ b rea th e  d e e p e r”  

(1 ) T h e re  do es ap p e a r to  b e  a  d is c re p a n c y  b e tw e e n  g ro u p s as to  w h e th e r th e  in d iv id u a l 

w o u ld  b e  c la s s if ie d  as “ o u t o f  b re a th ”  o r “ b re a th le s s ”  W h ile  so m e  g ro u p s d id  fe e l th a t th is  

w a s  a  p o s s ib ilit y , it  w a s  so m e tim e s o ffs e t b y  th e  in c lu s io n  o f  th e  w o rd  “ s lig h t ly ”  T h e  

e x te n t o f  e n h an ce d  b re a th in g  w a s  p u t m to  c o n te x t b y  tw o  p a rtic ip a n ts  in  F G 8  (2 , T a b le  

3 1 0 ) T h e  in fe re n c e  fro m  th is  d ia lo g u e  is  th a t o n e  c o u ld  n o t b e  “ o u t o f  b re a th ”  i f  a lso  

e xp e c te d  to  b e  a b le  to  ta lk , su g g e sted  b y  / ‘ta k in g  d e e p e r b re a th s  an d  s tu ff , b u t n o t o u t o f  

b re a th ”  [F G 3 , 3 0 , S O C  2 ] In  su m m a ry , th is  p h y s ic a l ch a n g e  c o u ld  be  d e sc rib e d , fro m  

p a rt ic ip a n t’ s v o c a b u la ry , as “ s lig h t ly  o u t o f  b re a th ”

I I  F a c ia l C o lo u r

T h is  v is u a l p h y s ic a l ch a n g e  is  d e sc rib e d  in  v e ry  s im ila r  w a y s  b y  a ll g ro u p s D e s c n p tiv e  

te rm s ra n g e  fro m  “ c o lo u r ch a n g e ” , “ h ig h  c o lo u r” , “ re d  fa c e  an d  flu s h e d ”  In  tw o  g ro u p s 

( F  G  2  an d  F  G  1 ) th e  te rm  “ h e ig h te n e d  (o r  h ig h ) c o lo u r”  w a s  sy n o n y m o u s  w ith  “ flu sh e d  

fa c e ”  (3 )  N o  o th e r d e s c n p tiv e  te rm s w e re  u se d  in  re fe re n c e  to  th is  p h y s ic a l ch a n g e  T h is  

p h y s ic a l ch a n g e  c o ld  b e  re fe rre d  to  as “ s lig h t ly  flu s h e d ”
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In c re a se d  p e rs p ira tio n  is  a p ro p e rty  o f  m o d era te  in te n s ity , a lth o u g h  w a y s  o f  d e sc rib in g  

its  ap p e a ra n ce  a re  v a r ie d  (4 )  W h ile  a  n o tic e a b le  d iffe re n c e  is  fe lt , it  w a s  c o m m o n ly  ag reed  

th a t it  is  o n ly  th e  b e g in n in g  o f  a  p o te n tia lly  la rg e r o c c u rre n c e  T h is  is  e v id e n t fro m  the  u se  

o f  w o rd s  su c h  as “ s ta rt” , “ b re a k in g ” , “ s lig h t”  an d  “ lig h t”  (se e  fu rth e r d e sc rip tio n s  o f  

“ sw e a t”  in  T a b le  3 1 0 , A p p e n d ix  th re e ) A p p a re n t fro m  th e se  d e s c rip tio n s  is  the  co n ce p t 

th a t m o d era te  in te n s ity  p h y s ic a l a c t iv it y  ca u se s  th e  b o d y  to  b e g in  th e  p ro d u c tio n  o f  sw e a t 

In  su m m a ry , an  a p p ro p n a te  p h ra se  fro m  p a rt ic ip a n t’ s d e sc rip tio n s  c o u ld  be  “ s lig h t sw e a t”

T a b le  3 10 Full quotes from the raw data that detail properties o f moderate intensity
physical affect____________________________________________________________________
N o Q uote

1 “ S lig h t b reath lessness u n til you  k in d  o f, u n til the rhythm  starts go ing”
“ B re a th in g  gets deeper”  [F G 8 ]

2 “ L ik e  w a lk in g  and being  ab le to ho ld  a co n versatio n  at the sam e tim e , w itho u t 
getting b reath less, but not w a lk in g  v e ry  s lo w , w a lk in g  re a lly  q u ick  and keep ing  it 
up , that w o u ld  be m oderate”  [F , 4 0 , S O C  3]
“ I  th in k  m oderate is , you  kno w  lik e  she sa id , being  ab le to  do the e xe rc ise  and being  ab le to 
have a co nversatio n  as w e ll”  [M , 2 9 , S O C  5]

3 “ H eightened co lo u r, th at’ s flu sh ed ”  [F G 1 , F , 2 9 , S O C  3]
“ F lu sh e d  fa ce , that can be h ig h  co lo u rin g ”  [F G 2 , M , 2 0 , S O C  3]

4 “ A  lig h t sw eat”  [F G 8 , M , 2 5 , S O C  5 ]
5 [F G 1 ]

“ I  th in k  p a in  is  s lig h tly  extrem e w hen yo u ’ re  d escrib in g  it , i f  it ’ s o n ly  m oderate”  [M ,
5 0 , S O C  5 ]
“ W e ll m oderate is  re la tiv e , is n ’ t it  though*?”  [F , 4 2 , S O C  3]
“ M aybe d isco m fo rt ”  [F , 3 2 , S O C  4 ]
“ Y e a h , d isco m fo rt w o u ld  be better”  [M , 5 0 , S O C  5 ]

6  “ I  suppose fo r m e the m ain  th ing  that I  w o u ld  n o tice  is  there w o u ld  be a ce rta in  suppleness 
in  yo u r body in  re la tio n  to say  leg  m uscles o r w hatever i f  it ’ s w a lk in g  that yo u ’ re  do ing”  
[F G 6 , M , 5 2 , S O C  5 ]

7 “ B u t som eth ing  that strik e s  m e is  that w h ile  som ebody m ig ht be p h y s ic a lly  f it  fo r one type
o f a c t iv ity , it  does not n e ce ssa n ly  fo llo w  that th e y ’ re  f it  fo r another I  w as out fo r a 
w a lk  w ith  an in terco u n ty fo o tb a lle r and su p erfit and a fte r a num ber o f hours w a lk in g  
in  the B u rre n , he so rt o f sa id , oh m y G o d 1 T h e re ’ s a fitn e ss req u irem ent here that is n ’ t in  
fo o tb a ll, and I  sa id , yeah  yo u ’ re p ro b ab ly not be ing  cha llen g ed  H e  thought no , it  w as the
co n tra ry  T h e re  are m uscles in  m y legs that are being  tested n ow  that w o u ld  not n o rm a lly  be”
[F G 6 , M , 5 2 , S O C  5]

8 [F G 1 ]
“ Y o u ’ d get w arm er Is  that flu sh ed  p ro b ab ly is  it9”  [F , 4 2 , S O C  3]
“ I t ’ s d iffe re n t to flu sh ed ”  [F , 2 9 , S O C  3]
“ Y e a h ”  [F , 3 1 , S O C  5 ]
“ W e don’t have an yth ing  e lse  do w e 9 W e ’ ve  ju s t got hot dow n as w e ll, it ’ s p ro b ab ly the 
sam e”  [F , 3 2 , S O C  4 ]

“ Y e a h  w arm er”  [F , 3 1 , S O C  5]
9 “ Y o u  reach  a co m fortab le  tem perature the exam p le  I  have is  i f  yo u  go out on a co ld

m o rn ing  and you go out fo r a w a lk  and yo u ’ re  co ld  and yo u  fe e l lik e  you  sho u ld  put another

in Perspiration
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ja c k e t on? A fte r a w h ile  yo u  h it a tem perature w here  yo u  fe e l fin e , yo u  kn o w , but yo u ’ re not 
b u cketing  sw eat, yo u  kn o w , yo u ’re  not o verheating  yo u ’ re  ju s t a n ice  co m fortab le  
tem perature”  [F G 2 , M , 3 1 , S O C  4 ]

10 “ Y o u r body w o u ld  be m ore drained  than w hen yo u  are ju s t s ittin g  here and now  and 
o b v io u sly  yo u r body is  lo sin g  som eth ing  m aybe flu id s  o r som eth ing”  [F G 5 , F , 19 , S O C  5] 
“ D ryn ess o r th irs t’ ’ [F G 8 , F , 3 1 , S O C  3 ]______________________________________________________________________

N o te  F G = F o c u s  G ro u p , F = F e m a le , M = M a le , N u m b e r=  A g e (Y e a r s ) , S O C = S ta g e  o f  C h a n g e

B  N o t v is ib le  to  an  o b se rv e r

M o d e ra te  in te n s ity  is  b e lie v e d  to  a ffe c t h e a rt ra te , m u sc le  to n e , b o d y  te m p e ra tu re , 

h o rm o n e  re sp o n se  an d  h y d ra tio n  sta tu s T h e se  a re  n o d e  t it le s  th a t e m e rg e d  fo llo w in g  the  

in it ia l o p en  c o d in g  o f  th e  d a ta  th a t id e n tifie d  s im ila r  d e sc n p tio n s  o f  p h y s ic a l a ffe c t w h ic h  

a re  n o t v is ib le  to  an  o b se rv e r

l  H e a rt R a te

T h e re  is  a  g e n e ra l co n se n su s th a t h e a rt ra te  in c re a s e s  ab o ve  n o rm a l v a lu e s  fo llo w in g  

in it ia t io n  o f  m o d era te  in te n s ity  A t  tim e s  it  w a s  re fe rre d  to  as “ h e a rt ra te  (o r  b e a t)” , o th e r 

tim e s  it  w a s  re fe rre d  to  as “ p u ls e ”  In  g e n e ra l, it  w a s  d e sc rib e d  in  te rm s o f  “ an  in c re a se  in  

h e a rt ra te ”  o r “ y o u r h e a rt b e a ts  fa s te r”  an d  a lso  “ a  ra is e d  h e a rt ra te ”  o r “ s tro n g e r h e a rt ra te ”  

[ A l l  fo c u s  g ro u p s] P a rtic ip a n ts  in  F G 1  sp o ke  o f  “ y o u  fe e l y o u r h e a rt g o in g ” , in d ic a tin g  an  

a w a re n e ss  o f  in c re a se d  in c id e n c e  W h e n  th e  w o rd  “ p u ls e ”  is  u se d  [ F G ’ s 2 , 3 , 7 ] , it  is  m  th e  

c o n te x t o f  “ y o u r p u lse  in c re a s e s ”  an d  “ th e y ’ d  h a v e  an  in c re a se  in  p u lse  m a y b e ”  T y p ic a lly  

th is  e ve n t c a n  b e  d e sc rib e d  fro m  p a rt ic ip a n t’ s v o c a b u la ry  a s  “ an  in c re a se d  h e a rt ra te /b e a t”

l i  M u s c le  T o n e

T h e  e ffe c t o f  m o d era te  in te n s ity  o n  th e  m u s c u la r  s tru c tu re  o f  th e  b o d y  is  d e scn b e d  in

d iffe re n t te rm s F o r  so m e  it  w a s  a  m e re  “ tig h te n in g  o f  th e  m u s c le s ”  [ F G 8 , F , 3 1 , S O C  3 ]

w h ile  fo r o th e rs  it  w a s  a  p ro c e ss  o f  “ e x e rc is in g  th e  m u sc le s  [u n t il]  y o u  fe e l m u sc le  a ch e ”

[F G 8 , F , 4 5 , S O C  5 ] T h e  in te rp re ta tio n  o f  “ a ch e ”  is  s u b je c tiv e  b u t ap p ea re d  to  m ean  m o re

o f  a p re ssu re  o n  th e  m u sc le  th an  in v o lv in g  a n y  n e g a tiv e  e n t ity  (5 )  T h e re  w a s  a  p e rc e p tio n

o f  te n s io n  o r s tre ss  o n  m u sc le s  w h e n  p e rfo rm in g  p h y s ic a l a c t iv it y  a t a  m o d era te  in te n s ity

H o w e v e r , fu rth e r d is c u s s io n  s ig n ifie d  a  d iffe re n c e  b e tw e e n  th e  m u s c u la r  e ffe c t in  a c t iv it ie s

th a t a re  fa m ilia r  to  th e  p a rtic ip a n t an d  th o se  th a t a re  u n fa m ilia r  I f  o ne  is  u se d  to  p e rfo rm in g

a p a rt ic u la r  a c t iv it y , th e re  is  no  o b v io u s  te n s io n  o n  m u sc le s  m  th e  b o d y  ( 6 )  H o w e v e r , in

s itu a tio n s  w h e re  th e  a c t iv it y  is  n e w  o r c h a lle n g in g  to  th e  p a rtic ip a n t b u t s t i l l  a t a  m o d era te
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in te n s ity , th e  re a c tio n  ca n  o fte n  be  p e rc e iv e d  as le s s  fa v o u ra b le  to  m u sc le s  (7 ) . T h e  e x te n t 

o f  th e  e ffe c t o f  m o d era te  in te n s ity  o n  m u s c u la r s tru c tu re s  is  c o n te x tu a l an d  re la t iv e  to  the  

p e rso n ’ s e xp e rie n c e  o f  th a t a c t iv it y . A s  a re s u lt , th e re  is  n o  ty p ic a l d e s c rip tio n  o f  m u sc u la r 

e ffe c t , b u t c o u ld  be e x p la in e d  w ith  a re c ip ro c a l d e p ic tio n  su c h  as “ s tre tch e d  o r te n se  

m u sc le ” . T h is  is  an  im a g e  th a t is  h a rd  to  co m m u n ica te  an d  m a y  b e  o p en  to  a m b ig u itie s  o n  a 

se lf-a d m in is te re d  q u e s tio n n a ire . T h u s , it  h as b een  o m itte d  fro m  th is  q u e s tio n n a ire .

i i i .  B o d y  T e m p e ra tu re

D e s c rip tio n s  p e rta in in g  to  th is  o u tco m e  o f  m o d era te  in te n s ity  a ll in d ic a te d  a r is e  in  

co re  b o d y  te m p e ra tu re . D e s c r ip t iv e  te rm s w e re  re c u rre n t a c ro ss  a ll fo c u s  g ro u p s and  

in c lu d e d  “ y o u r b o d y  w a rm s  u p ”  an d  “ b e co m in g  w a rm e r”  [ F G 8 ] . In  F G 1 , p a rtic ip a n ts  

te ase d  o u t th is  co n ce p t a  lit t le  m o re  ( 8 ) .  T h e se  th o u g h ts w e re  e x p re sse d  in  s im ila r  fa sh io n  in  

F G 5 , w h e re  te rm s su ch  as “ a h ig h e r b o d y  te m p e ra tu re ” , “ a  s lig h t in c re a se  in  b o d y  

te m p e ra tu re ”  an d  “ w e ’ d  b e  th a t m u ch  w a rm e r”  w e re  a p p a re n t. T h e  sy n o n y m o u s  u se  o f  

w o rd s  lik e  “ h o t”  an d  “ w a rm ”  b y  th e  p a rtic ip a n ts  m a y  ap p e a r c o n flic t in g . T h is  m a y  be  due 

to  a co n tra s t in  d e s c rip tiv e  te rm in o lo g y . In  F G 3 , o n e  p a rtic ip a n t sa id  o f  m o d era te  in te n s ity , 

it  “ m a k e s  y o u  h o t in it ia lly , m a k e s  yo u  fe e l w a rm ”  [4 1 ; F ; S O C  5 ] , w h ile  a p a rtic ip a n t in  

F G 2  su g g e ste d , “ y o u ’ d  g et w a rm e r, h o tte r ty p e  o f  th in g ”  [2 0 ; M ; S O C  3 ] . T h e  c e n tra l 

th o u g h t e m e rg in g  fro m  th ese  e x p re s s io n s  is  th a t th e re  is  an  in c re a s e  in  b o d y  te m p e ra tu re  

ab o ve  th e  n o rm . A n  a n a lo g y  to  e x p la in  th is  th o u g h t is  g iv e n  in  (9 ) .

M o d e ra te  in te n s ity  a c t iv it y  e d u ce s an  in c re a se  in  co re  b o d y  te m p e ra tu re , w h ic h  is  

ap p aren t to  th e  p a rtic ip a n t b y  a fe e lin g  o f  w a rm th . A lth o u g h  th e  w o rd  “ c o m fo rta b le ”  w a s  

o n ly  u se d  o n c e , th e re  w a s  no  ap p aren t d is c o m fo rt a sso c ia te d  w ith  th e  u se  o f  “ w a rm ”  o r 

“ h o t” . T h e re fo re , a ty p ic a l d e sc rip tio n  fro m  p a rtic ip a n ts  v o c a b u la ry  c o u ld  b e  “ co m fo rta b le  

in c re a se  in  te m p e ra tu re ”  o r “ fe e lin g  c o m fo rta b ly  w a rm e r” .

iv . H o rm o n e  re sp o n se

T h e re  ap p eared  to  b e  an  a w a re n e ss  am o n g  so m e  o f  th e  p a rtic ip a n ts  th a t m o d erate

in te n s ity  a c t iv it y  e lic it s  a h o rm o n a l re sp o n se  w ith in  th e  b o d y . T h e  e x a c t n a tu re  o f  th a t

re sp o n se  w a s  u n k n o w n  b u t w a s  re fe rre d  to  o n  o c c a s io n  as “ an  a d re n a lin e  th in g ”  [F G 1 ; F ;

3 2 ; S O C  4 ] o r h a v in g  “ so m e a d re n a lin e ”  [F G 7 ; F ; 4 6 ; S O C  3 ] an d  a lso  as g e ttin g  “ th e

a d re n a lin e  p u m p in g ”  [F G 2 ; M ; 2 0 ; S O C  3 ] . R e fe re n c e  w a s  a lso  m ad e  to  o th e r h o rm o n e s ,

i .e ., “ E n d o rp h in s .. .th e  h a p p y  h o rm o n e s”  [F G 3 ; F ; 2 9 ; S O C  5 ] . W h ile  th e re  is  n o  c le a r  cu t
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e x p la n a tio n  o f  th e  e ffe c t th a t an  in c re a se d  h o rm o n e  re le a se  h a s  o n  th e  b o d y , th e re  w a s  an  

im p lic a t io n  fro m  th e  c o n te x t o f  th e  d is c u s s io n  th a t it  is  a  p o s it iv e  im p a c t an d  o ne  w h ic h  

a s s is ts  th e  p a rtic ip a n ts  to  p e rfo rm  a t th is  in te n s ity  T h e  in fre q u e n t m e n tio n  an d  la c k  o f  

d e ta ile d  d is c u s s io n  ab o u t th is  e ffe c t su g g e sted  a la c k  o f  co m m o n  k n o w le d g e  ab o u t m eth o d  

o f  a c tio n  o r te rm in o lo g y  a sso c ia te d  w ith  “ th e  h a p p y  h o rm o n e s”  T h e ir  e ffe c t m a y  be b e tte r 

d e sc rib e d  in  re la t io n  to  th e  p s y c h o lo g ic a l b e n e fit o f  “ fe e l g o o d ”  (d is c u ss e d  b e lo w , se c tio n  

3 4  2  2  1 2 ) In  su m m a ry , th e  p h y s ic a l e ffe c t o f  e n h an ce d  h o rm o n e  p ro d u c tio n  m a y  b e  

d e sc rib e d  in  c o n ju n c tio n  w ith  p s y c h o lo g ic a l p e rc e p tio n s  as “ fe e l g o o d  fa c to r”  o r s in g u la r ly  

b y  “ in c re a s in g  a d re n a lin e ”

v  H y d ra tio n  S ta tu s

T h is  e ffe c t o f  m o d era te  in te n s ity  o n  h y d ra tio n  ap p ea re d  to  b e  e ith e r m in im a l o r n o t 

co n s id e re d  to  b e  o n e  o f  th e  m o re  p ro m in e n t e ffe c ts  o f  p a rtic ip a tio n  R e fe re n c e  to  h y d ra tio n  

w a s  m ad e  o n ly  tw ic e  d u rin g  th e  co u rse  o f  th e se  d is c u s s io n  g ro u p s an d  e v e n  in  th ese  

in s ta n c e s  w a s  m e n tio n e d  o n ly  in  p a ss in g  (1 0 ) D e h y d ra tio n  m a y  b e  an  o u tco m e  o f  

p a rtic ip a tio n  at m o d era te  in te n s ity  It s  im p a c t h o w e v e r, w h ile  n o t d isp u te d  b y  o th e r 

p a rtic ip a n ts  in  th e  g ro u p s , w a s  n o t d isc u sse d  in  a n y  g re a t d e ta il P e rh a p s  th e  s ig n ific a n c e  o f  

d e h y d ra tio n  w a s  o n ly  ap p aren t in  c e rta in  a c t iv it ie s  o r is  d ep e n d e n t u p o n  d u ra tio n  o f  the  

e ve n t A s  th is  p o in t w a s  n o t d is c u sse d , th ese  ca n  b e  o n ly  a ssu m p tio n s  In  su m m a ry , “ s lig h t 

th irs t”  c o u ld  b e  u se d  to  d e sc rib e  th e  e ffe c t m o d era te  in te n s ity  h a s o n  h y d ra tio n  s ta tu s , 

a lth o u g h  it  is  a  le s s  p ro m in e n t p h y s ic a l e ffe c t th an  o th e rs  p re v io u s ly  m e n tio n e d  an d  is  

th e re fo re  n o t in c lu d e d  in  th is  q u e stio n n a ire

3 4  2  2  1 2  M o d e ra te  In te n s ity  P s y c h o lo g ic a l D e s c rip to rs  (S e e  T a b le  3 1 1 )

W ith in  th is  c a te g o ry , p s y c h o lo g ic a l re sp o n se s th a t p a rtic ip a n ts  n o tic e  ab o u t th e m se lv e s  

ca n  b e  se p a ra te d  in to  tw o  d is tm c t c a te g o rie s  T h e  d is t in g u is h in g  p ro p e rtie s  o f  e a ch  o f  th ese  

ca te g o rie s  ce n tre  a ro u n d  w h e th e r th e  re sp o n se s h a v e  a  p o s it iv e  o r n e g a tiv e  a ffe c t o n  th e ir  

p s y c h o lo g ic a l fo rm  T h e se  d is t in c t io n s  w e re  m ad e  fo r  th e  p u rp o se  o f  g ro u p in g  th e  em erg en t 

d ata  in to  se co n d a ry  a x ia l n o d e s , fo llo w in g  th e  o p en  c o d in g  stag e  o f  u n s tru c tu re d  d a ta  (se e  

m e th o d o lo g y , se c tio n  3 3 2 )
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A  P o s it iv e  a ffe c t

A d je c t iv e s  u se d  to  d e sc rib e  th e  p o s it iv e  fe e lin g s  a sso c ia te d  w ith  m o d era te  in te n s ity  

w e re  v a r ie d  an d  p le n t ifu l W h ile  so m e e x p re s s io n s  h a v e  v e r y  s im ila r  m e a m n g s, the  

se n tim e n ts  w e re  a rtic u la te d  u s in g  d iffe re n t p h ra se s  T h e  p r in c ip le  p h ra se s  re fe rre d  to  

ch a n g e s m  m e n ta l fo c u s , c o n fid e n c e , w e ll-b e in g  an d  m o o d

1 In c re a se d  a w a re n e ss  

M a n y  p a rtic ip a n ts  m ad e  re fe re n c e  to  an  in c re a se d  a w a re n e ss  o r a le rtn e ss  A n o th e r 

em e rg e n t th em e  fro m  th e  p a rt ic ip a n ts ’ co m m e n ts w a s  an  in c re a s e d , th o u g h  n o t e x c lu s iv e , 

co n c e n tra tio n  o n  th e  a c t iv it y  a t h an d  (1 )  A lth o u g h  w o rd s  lik e  “ a w a re ” , “ a le rt”  an d  “ fo c u s ”  

w e re  u se d  w ith in  th e  sam e  d is c u s s io n , th e re  se em e d  to  b e  su b tle  d iffe re n c e s  b e tw e e n  th em  

A w a re  an d  a le rt su g g e sted  a  h e ig h te n e d  m e n ta l sta te  T h e y  a lso  se em e d  to  h a v e  a  p ro p e rty  

o f  re a d in e ss  o r e n h an ce d  s e n s it iv ity  to  o th e r s t im u li, a k in  to  “ a  se n se  o f  a w a k e n in g ” , [ F G 8 , 

M , 2 5 , S O C  5 ] w h e re a s  “ fo c u s ”  su g g e sted  a  n a rro w e d  d e g ree  o f  a tte n tio n , “ y o u  c o u ld  b e  

d o in g  so m e th in g  lik e  w a rm in g  u p  fo r  ju d o  and  y o u ’re  fo c u s s in g  o n  w h a t’ s r ig h t in  fro n t o f  

y o u ” , [F G 4 , M , 3 0 , S O C  5 ] F o r  th is  sam e  p a rtic ip a n t in  F G 4 , th e  d e g ree  o f  fo c u s  o r 

c o n c e n tra tio n  “ d e p en d s o n  w h a t y o u  a re  d o in g  [le s s e r  in te n s ity ] c o u ld  a lso  b e  w h e n  

y o u ’ re  ju s t  d o in g  it  o n  a u to p ilo t a s  w e ll, y o u ’ re  n o t r e a lly , k in d  o f , c o n c e n tra tin g  h a rd  on 

w h a t y o u ’ re  d o in g  W h e re a s  m o re  m te n se  s tu f f  y o u ’re  r e a lly  w a tc h in g  o r p h y s ic a lly  

c o n c e n tra tin g  o n  w h a t y o u ’ re  a c tu a lly  d o in g ”  S u g g e stio n  o f  a  co n tin u u m  o f  c o n ce n tra tio n  

fo r a  ra n g e  o f  in te n s it ie s  is  in  a cco rd  w ith  p re v io u s  d is c u s s io n  T h is  p a rtic ip a n t re fe rre d  to 

lo w e r in te n s ity  a c t iv it ie s  b e in g  d o n e  “ o n  a u to p ilo t” , m fe m n g  a k in d  o f  su b co n sc io u s  le v e l 

A s  th e  le v e l o f  in te n s ity  in c re a s e s , it  ap p ea rs th a t th e  le v e l o f  c o n sc io u s  in v o lv e m e n t a lso  

n se s  T h e  d iffe re n c e  b e tw e e n  “ fo c u s ”  a t m o d era te  in te n s ity  an d  h ig h  in te n s ity  is  o u tlin e d  b y  

tw o  p a rtic ip a n ts  (2 )  (S e e  a lso  A p p e n d ix  th re e )

l i  M o o d  e n h a n ce r 

D e s c rip tio n s  in  th is  c a te g o ry  e xp lo re d  an  a s s o c ia tio n  o f  se n tim e n ts  F o r  so m e 

p a rtic ip a n ts  m o d era te  in te n s ity  m ean t e n h an ce d  s e lf- c o n fid e n c e  th a t a lso  ap p ea re d  to  e ffe c t 

le v e ls  o f  m o tiv a tio n  W h ile  m a n y  o f  th e  w o rd s  an d  te rm s u se d  h e re  ap p e a r v a n e d , m a n y  o f  

th em  sh a re  a  co m m o n  p ro p e rty  o f  p o s it iv e  a lte ra tio n  m  m o o d , w h ic h  is  n o tic e a b le  fro m  th e  

to ne  o f  th e  d is c u s s io n
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A  re c u rre n t te rm  in  th is  c a te g o ry  w a s  “ fe e l g o o d ”  [ F G 8 , M , 2 9 , S O C  5 ] T w o  o th e r 

p a rtic ip a n ts  fro m  d iffe re n t fo c u s  g ro u p s re in fo rc e  th is  a ffe c t iv e  q u a lity , “ I  fe e l so  g o o d  a fte r 

it  [e x e rc is e ]”  [F G 7 , F , 3 6 , S O C  4 ] a n d , “ I  fe e l so  m u ch  b e tte r a fte rw a rd s ”  [F G 2 , F , 2 3 ,

S O C  5 ] A  re a so n  fo r  th is  p o s it iv e  fe e lin g  m a y  b e  th e  se n se  o f  e n jo y m e n t, w h ic h  is  w id e ly  

e xp re sse d  in  a ll fo c u s  g ro u p s (3 ) A c t iv it ie s  th a t a re  “ e n jo y e d ”  ap p e a r to  re la te  m o re  to  th e  

le is u re  o r sp o rt an d  e x e rc is e  d o m a in s ra th e r th an  th e  m o re  fu n c tio n a l d o m a in s  lik e  

o c c u p a tio n a l o r d o m e stic  (4 )  O n e  p a rtic ip a n t a sso c ia te d  h e r e n jo y m e n t w ith  an  a c t iv it y  

(w a lk in g ) th a t sh e  d o es b e ca u se  “  I  w a n te d  to  get f it  an d  a ll I  k n o w  is  th a t I  e n jo y e d  it ”  

[F G 7 , F , 3 6 , S O C  4 ] O n  th e  o th e r h a n d , th e re  is  n o  d ire c t m e n tio n  m  th is  c o n te x t o f  a n y  

m o d erate  in te n s ity  a c t iv it ie s  th a t a re  w o rk  o r h o m e  b ase d  In  F G 4 , a  fe m a le  [3 7 , S O C  5 ] 

m a k e s  re fe re n c e  to  “ b e in g  in  a  fre n z y ”  w h e n  c le a n in g  th e  h o u se  w h e re  “ sw e a t is  d rip p in g  

o f f  y o u ”  W h ile  th is  m a y  re la te  m o re  to  a h ig h  in te n s ity  a c t iv it y , sh e  d o e s a t le a s t ad m it 

fe e lin g  a se n se  o f  s a t is fa c t io n  It  se em s th e re fo re , th a t a c t iv it ie s  th a t a re  v o lu n ta r ily  

u n d e rta k e n  fo r re a so n s o f  h e a lth , fitn e s s  o r s o c ia b ility  te n d  to  e lic it  a  m o re  e n jo y a b le  

re sp o n se , as n o ted  b y  th e  fo llo w in g  d is c u s s io n  am o n g  F G 3  p a rtic ip a n ts  (5 )  In  g e n e ra l, 

th e re  is  no  su ch  p o s it iv e  a ffe c t m e n tio n e d  fo r a c t iv it ie s  th a t a re  d o n e  as a  m a tte r o f  

n e c e s s ity

E le v a t io n  in  m o o d  w a s  a lso  e v id e n t e lse w h e re , “ A n  u p lif t  m  y o u r m o o d , y o u  ca n  fe e l 

h a p p ie r d o in g  so m e th in g  g o o d ”  [F G 4 , F , 3 1 , S O C  5 ] In  th is  c a s e , m o d era te  in te n s ity  is  

re sp o n s ib le  fo r  th e  h ap p m e ss o f  th e  p a rtic ip a n t O th e r w o rd s  u se d  m  th is  c o n te x t in c lu d e d  

“ p le a s u ra b le ”  [F G 7 , F , 3 7 , S O C  5 ] an d  “ n ic e ”  [F G 6 , M , 5 2 , S O C  5 ] M o d e ra te  in te n s ity  is  

a lso  d e sc rib e d  in  F G 3  as fe e lin g  “ in v ig o ra tin g ” , “ s t im u la t in g ” , “ m o tiv a tin g ”  an d  “ p o s it iv e ”  

A  se n se  o f  c o n fid e n c e  is  a lso  a sso c ia te d  w ith  d o in g  m o d era te  in te n s ity  p h y s ic a l a c t iv it y  

F o r  so m e th o u g h , it  ap p ea rs th is  “ c o n fid e n c e ”  is  a k in  to  a  le v e l o f  co m p e te n cy  re q u ire d  to  

p e rfo rm  th e  a c t iv it y  ( 6 ) ,  w h ile  fo r  o th e rs it  ap p ea rs to  b e  an  o u tco m e  o f  p e rfo rm in g  

a c t iv it ie s  a t a  m o d era te  in te n s ity  (7 )

In  su m m a ry , m o d era te  in te n s ity  p h y s ic a l a c t iv it y  ap p e a rs  to  b e  a  r e la t iv e ly  p o s it iv e  

m o o d  e n h a n c e r, p a r t ic u la r ly  in  re g a rd  to  a c t iv it ie s  n o t u n d e rta k e n  fo r  th e  p u rp o se  o f  

n e c e s s ity  an d  p ra c t ic a lity  P o s it iv e  o u tco m e s o f  p a rtic ip a tio n  in c lu d e  a  se n se  o f  e n jo y m e n t, 

h a p p in e ss , im p ro v e d  co n c e n tra tio n  an d  fo c u s  an d  fo r  so m e , th e re  m a y  be  an  im p ro v e m e n t 

in  s e lf- c o n fid e n c e  A  te rm  th a t c o u ld  b e  u se d  to  d e sc rib e  th e se  w o rd s  c o lle c t iv e ly  m ig h t be 

“ fe e l g o o d ”
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in  W e ll-b e in g

A lth o u g h  m a n y  o f  th e  te rm s re fe rre d  to  ab o ve  in  “ m o o d  e n h a n c e r”  c o u ld  e q u a lly  

a p p ly  in  th is  s e c tio n , an d  v ic e  v e rs a , th e  te rm s d e sc rib e d  in  th is  se c tio n  w e re  co n ce rn e d  

m o s tly  w ith  is su e s  o f  s tre ss  and  re la x a t io n , c o n tr ib u tin g  to  an  o v e ra ll “ se n se  o f  w e ll-b e in g ”  

[F G 3 , F , 4 1 , S O C  5 ] F o r  p a rtic ip a n ts  in  F G 7 , th e  la c k  o f  s tre ss  w a s  q u ite  a  s ig n ific a n t 

fa c to r ( 8 )  I t  ap p ea rs fro m  th is  te x t th a t m o d era te  in te n s ity  is  sy n o n y m o u s  w ith  b e in g  in  

c o n tro l o f  o n e s ’ o w n  b o d y  an d  s tre ss  le v e ls  T h e  a c t iv it y  is  p e rfo rm e d  a t a  p ace  th a t the  

p a rtic ip a n t c o n tro ls , re s u lt in g  in  a fe e lin g  o f  re la x a t io n  an d  a n o n -s tre s s fu l sta te  A l l  o f  th is  

w o u ld  se em  to co n trib u te  to  an  o v e ra ll se n se  o f  w e ll-b e in g  (9 )  “ D e -s tre s s in g ”  w a s  a w o rd  

th a t is  a lso  u se d  b y  th is  p a rtic ip a n t [F G 2 , M , 2 9 , S O C  3 ] , “  [ it ]  ju s t  h a s , a  d e -s tre ss in g  

e ffe c t o n  y o u r b o d y ”  F re q u e n t ly  u se d  w o rd s  b y  th e  p a rtic ip a n ts , to  c o lle c t iv e ly  d e sc rib e  

th e se  se n sa tio n s  in c lu d e , “ u p lif t  m o o d ” , “ fe e l g o o d ”  an d  “ e n jo y m e n t”

T a b le  3 11 Full quotes from the raw data that detail properties o f moderate intensity
psychological affect_______________________________________________________________
N o  Q uote

1  [ F G  8]
“ Y o u  get m ore a le rt”  [F , 30 , S O C  5]

“ Y o u ’re m ore a le rt and yo u ’re  aw are o f  yo u r b reath ing  and yo u r m ovem ent”  [F , 2 7 , S O C  5 ]
2 (M o d erate ) “ S lig h tly  fo cussed  on a c t iv ity , not fu lly  fo cussed  on w hat you  w ere  do ing , you 

m ight be w an d ering  a b it”  [F G 7 , F , 4 6 , S O C  3]

(H ig h ) “ Y o u ’re  fo cussed  d ire c tly  on one item , not ju s t co ncen trating  but yo u ’ re fo cussing
o n ly  on one item  at a tim e E v e ry th in g  e lse  is  filte re d  out ”  [F G 4 , M , 2 9 , S O C  5]

3 [ F G  8 ]
“  fin d in g  a le v e l w here  th ey a c tu a lly  e n jo y  it ”  [F , 5 0 , S O C  5]
“ Y e a h , I  th in k  th ey need to e n jo y  the a c tiv itie s ”  [F , 2 7 , S O C  5 ]

4  “ I t ’ s lik e  an e ffo rt in  it s e lf  but once yo u ’ re  there yo u  e n jo y  it  and w hen you are fin ish e d , you 
sa y  ah y e s ’ I  can ’ t w a it u n til the n ext c la ss  ”  [F G 2 , M , 2 0 , S O C  3]

5 [ F G  3]
“ I t ’ s p ro b ab ly a so c ia l th ing ”  [F , 3 0 , S O C  2]
“ A b so lu te ly , th ere ’ s a so c ia l aspect as w e ll”  [F , 3 7 , S O C  3 ]
“ B ecau se  yes I  th in k  it w o u ld  be v e ry  e n jo yab le , th ere ’ d be no so rt o f tense fee lin g s 
o r an yth ing , ju s t en joym ent”  [M , 5 1 , S O C  5]

6  “ W e ll fo r m e, it w o u ld  be som eth ing that yo u  are co n fid en t d o ing , that you  can  continue to 
do”  [F G 6 , M , 5 2 , S O C  5 ],

7 “ Y o u ’ d fe e l m ore co n fid en t as w e ll, lik e  w hen yo u  sta rt w a lk in g  and once yo u  start getting 
in to  a  rh yth m , yo u  w o u ld  fe e l lik e , yo u  w o u ld  get in to  fo cu s b a s ic a lly  and co n fid en t”  [F G 2 , 
M , 2 0 , S O C  3]

8  [F G 7 ]

“ [ I t ’ s ] not stress re lated ”  [M , 4 2 , S O C  2 ]
“ [F o r] m oderate, yo u ’ d be ju s t do ing  it  at yo u r ow n pace and yo u  w o u ld n ’ t be w o rrie d  about 
tim e ”  [M , 2 5 , S O C  5 ] _______________________________________________________________________________________
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“ T h e  m oderate one w o u ld  be m ore re la x in g  because yo u  are do ing  it  at yo u r ow n pace” , [M , 
5 5 , S O C  5]
“ B a s ic a lly , th a t’ s it you  kn o w , p acin g  y o u rse lf but m aybe a litt le  b it o f  re la xa tio n  S o , i f  it ’ s 
fo r a long  w a lk , you  kn o w , yo u ’ d pace y o u rs e lf ’ [F , 4 2 , S O C  1]

9 [ F G  3]
“ [ I t ’ s a ] sense o f w e ll-b e in g ”  [F , 4 1 , S O C  5]
“ T h a t’ d be the sam e as p lea san tly  re la xe d , w o u ld n ’ t it9 A  sense o f w e ll-b e in g  then”

[M , 5 1 , S O C  5]
“ W h ich  tie s in  w ith  w e sa id  a so rt o f d e-stressing , aw are  that yo u ’ re  de-stressing ”

[F , 4 1 , S O C  5]
10 “ I  th in k  an a w fu l lo t o f it has to do w ith  yo u r hum our as w e ll I f  yo u ’ re in  good fo rm ,

th ing s you kno w  I  fe e l i t ’ s an aw fu l lo t e a sie r to  do th in g s W hereas i f  you  get up and
yo u ’ re , O h G o d f yo u  kno w  eve ryth in g  is  ju s t a d rag , w e ll then I  th in k  it takes m ore out o f 
yo u  to do som eth ing”  [F , 3 7 , S O C  3]

“ Y e a h  th at’ s true”  [M , 51 , S O C  5 ]
12 [F G 1 ]

“ S o rry , the w a y  w e d escrib ed  it  w as m ore that it  depends on the le v e l o f fitn e ss , that 
i f  th e y ’ re  v e ry  u n fit ”  [F , 3 2 , S O C  4 ]
“ T h a t’ s w hat I  m eant, depends on th e ir w e ig h t and th e ir body”  [F , 3 1 , S O C , 5 ]
“ Y e a h  so m oderate is  d iffe re n t fo r d iffe re n t in d iv id u a ls , is n ’ t it 9”  [F , 4 2 , S O C  3]

13 “ Y e a h , fo r w hat one person m ight be m oderate, m ight be v e ry  h ig h  fo r som ebody e lse ”
[F G 8 , F , 3 1 , S O C  5]
“ So  the sam e e xe rc ise  fo r d iffe re n t perso n , it  can be m oderate o r in tense o r even  e asie r fo r 
som e”  [F G 3 , F , 4 1 , S O C  5]

14 [F G  7]
“ I  w ou ld  th in k  m oderation  is  in sid e  the in d iv id u a l W hat is  m oderate, w hether yo u ’ re 
run n in g  o r w a lk in g  in  a m oderate w a y , m oderation  is  fro m  w ith in  so it ’ s equal”  [F G 7 , M , 
4 7 , S O C  3]
“ I t ’ s equal fo r each person”  [F G 7 , F , 4 6 , S O C  3]___________________________________________________________

N o te  F G = F o c u s  G ro u p , F = F e m a le , M = M a le , N u m b e r=  A g e (Y e a r s ) , S O C = S ta g e  o f  C h an g e

B  N e g a tiv e  a ffe c t

P e rc e p tio n s  o f  p h y s ic a l a c t iv it y  in te n s ity  ap p ea re d  to  b e  d ep en d en t o n  m o o d  and  

c irc u m sta n c e  F o r  so m e , th e  p h y s ic a l a b ilit y  to  co m p le te  an  a c t iv it y  w a s  lin k e d  to  th e  

re la t iv e  p s y c h o lo g ic a l w e ll b e in g  o f  th e  in d iv id u a l a t th a t tim e  (S e e  A p p e n d ix  th re e  (1 0 ))  

T h e  p e rc e p tio n  am o n g  th is  g ro u p  w a s  th a t th e  a b ilit y  to  p h y s ic a lly  p e rfo rm  m o d erate  

m te n s ity  (o r  m a yb e  a n y  le v e l o f) p h y s ic a l a c t iv it y  is  p re ce d e d  b y  th e  p s y c h o lo g ic a l sta tu s o f  

th e  in d iv id u a l S p e c if ic a lly , p s y c h o lo g ic a l a b ilit y  a ffe c ts  p h y s ic a l a b ilit y  b u t th is  

re la t io n s h ip  is  n o t re c ip ro c a l T h is  ca n  b e  se en  in  o n e  p a rt ic ip a n ts ’ a n a lo g y  o f  th e  c la s s ro o m  

se ttin g , w h e re  h e  h a s d o n e  th e  sam e  am o u n t o f  “ p h y s ic a l e x e rc is e ” , b u t w h e th e r o r n o t he 

fe e ls  tire d  w il l  d ep en d  o n  h o w  m e n ta lly  to u g h  th e  d a y  w a s  S im ila r ly  w ith  a  fe m a le  

p a rtic ip a n t in  th e  sam e  F G , w h o  sta te s th a t i f  sh e  is  n o t e n jo y in g  th e  d a y s  w o rk , sh e ’ l l  go 

h o m e “ fe e lin g  sh a tte re d ”
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It  se e m s th e re fo re  th a t th e  p e rc e p tio n  o f  p h y s ic a l a c t iv it y  h a s a  lo t to  do  w ith  “ y o u r fo rm ” , 

as sta te d  ab o ve  P a rtic ip a n ts  in  F G 3  ten d  to  ag ree  (1 0 ) T h is  su g g e sts  th a t th e  p e rc e iv e d  

p h y s ic a l e x e rt io n  o f  th e  a c t iv it y  is  p re d e te rm in e d  b y  th e  p s y c h o lo g ic a l s ta tu s  o f  the  

in d iv id u a l a t th e  tim e  T h e re fo re , p h y s ic a l a c t iv it y  ca n  b e  p e rc e iv e d  as a n e g a tive  

e xp e rie n c e  i f  th e  in d iv id u a l is  fe e lin g  tire d  o r in  “ b ad  fo rm ”  p r io r  to  e n g a g in g  in  the  

a c t iv it y  T h e  u n d e rly in g  fa c to r m a y  be  th e  p e rc e iv e d  am o u n t o f  “ e ffo rt”  re q u ire d  (1 1  

(A p p e n d ix  th re e )) O n e  p a rtic ip a n t su g g e sted  th a t p e rc e iv e d  a b ilit y  to  do th e  a c t iv it y  is  a 

tra n s ie n t s ta te , “ so m e d a ys”  y o u  ca n  do  it  O th e r p a rtic ip a n ts  a lso  su g g e sted  th a t it  is  n o t a 

p e rm a n e n t s ta te , b u t is  d ep en d en t u p o n  w h e th e r o r n o t y o u ’ re  “ m e n ta lly  in to  i t ”  I f  a p e rso n  

is  n o t in  a  g o o d  m o o d  o r h u m o u r b e fo re  th e y  co m m e n ce  th e  a c t iv it y , it  se em s th a t p h y s ic a l 

a c t iv it y  o f  m o d era te  (m a y b e  h ig h e r) in te n s ity  a ssu m e s a  n e g a tiv e  a ffe c t

In  su m m a ry , a lth o u g h  so m e  a c t iv it ie s  m a y  b e  e lic it in g  p h y s io lo g ic a l re sp o n se s  th a t a re  

a sso c ia te d  w ith  p e rfo rm a n ce  o f  a  m o d era te  in te n s ity , th e  p e rc e iv e d  in te n s ity  m a y  n o t be in  

co n co rd a n ce  A  n e g a tiv e  p e rc e p tio n  o f  th e  a c t iv it y  m a y  fo llo w  i f  th e  p a rtic ip a n t is  t ire d  o r 

is  “ in  b ad  fo rm ” , “ b ad  m o o d ”  o r n o t “ in  h u m o u r”  T h e  p e rc e iv e d  e ffo rt  o f  th e  a c t iv it y  is  

a ffe c te d  b y  th e se  fa c to rs  an d  a lso  b y  th e  re la t iv e  e n jo y m e n t fa c to r an d  n o v e lty  o f  th e  

a c t iv it y

C  In te rp re ta tio n s  o f  M o d e ra te  In te n s ity

A  d e sc rip tio n  g iv e n  o f  “ m o d erate  in te n s ity  a c t iv it y ”  w a s  th a t it  is  “ d iffe re n t fo r  d iffe re n t 

in d iv id u a ls ”  [F G 1 , F , 4 2 , S O C  3 ] T h e  ty p e  an d  am o u n t o f  a c t iv it y  w il l  “ d ep en d  o n  the  

in d iv id u a l as w e ll Y o u  k n o w , w h a t’ s in te n se  fo r  o n e  p e rso n  w o n ’ t b e  fo r a n o th e r”  [F G 6 , F , 

3 0 , S O C  3 ] In  th is  w a y , it  “ d ep en d s o n  th e ir  le v e l o f  f itn e s s ”  [F G 1 , F  3 2 , S O C  4 ] and  “ o n  

th e ir  w e ig h t an d  th e ir  b o d y ”  [F G 1 , F , 3 1 , S O C  5 ] P a rtic ip a n ts  a ls o  d is c u sse d  th e  in flu e n c e  

o f  fitn e s s  an d  w e ig h t o n  p e rfo rm in g  m o d era te  in te n s ity  (1 2 ) T h e  am o u n t o f  a c t iv it y  

a p p ro p ria te  to  m o d era te  in te n s ity  is  th e re fo re  c o n s id e re d  “ in d iv id u a l”  b y  th e se  p a rtic ip a n ts  

T h e  ty p e  o f  a c t iv it y  p e rfo rm e d  h o w e v e r, is  n o t s p e c if ic  to  th e  m o d e ra te  in te n s ity  c a te g o ry  

b u t ca n  in s te a d  v a r y  a c ro ss  in te n s it ie s  (1 3 )

R e la t iv e  fa m ilia r it y  o f  th e  a c t iv it y  w il l  d e te rm in e  w h e th e r i t ’ s m o d e ra te  fo r the

in d iv id u a l w h ile  th e re  w a s  a lso  a  su g g e stio n  th a t re la t iv e  f itn e s s  in  so m e  a c t iv it ie s  d o e sn ’ t

n e c e s s a r ily  tra n s fe r  to  o th e r a c t iv it ie s , “  so m e th in g  [th a t] s tr ik e s  m e  is  th a t w h ile

so m e b o d y  m ig h t b e  p h y s ic a lly  f it  fo r  o ne  ty p e  o f  a c t iv it y , i t  d o e s n o t n e c e s s a r ily  fo llo w  th at

th e y ’ re  f it  fo r  a n o th e r” , [ F G 8 , M , 4 1 , S O C  5 ]
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I t  w a s  su g g e sted  th a t th e  e ffe c ts  o f  m o d era te  in te n s ity  o n  th e  in d iv id u a l a re  p e rc e iv e d  as 

s im ila r  fo r  e v e ry o n e  O n e  p a rtic ip a n t co m p are d  tw o  p e o p le  o f  v a ry in g  fitn e s s  d o in g  the  

sam e  a c t iv it y , “  i t ’ s th e  sam e s tre sse s  o n  y o u r b o d y  b u t y o u ’ l l  g e t it  d o ne in  h a lf  the  

tim e ”  [F G 7 , F , 4 6 , S O C  3 ] T h is  su g g e sted  th a t p e o p le  e x p e rie n c e  th e  sam e  e ffe c ts , b u t one 

p e rso n s s u p e rio r fitn e s s  is  ad va n ta g e o u s in  re d u c in g  th e  tim e  to  co m p le te  th e  sam e  a c t iv it y , 

at th e  sam e  re la t iv e  in te n s ity  as th e  le s s  f it  p e rso n

In  su m m a ry , le n g th  o f  tim e  eng ag ed  in  c o m p le tin g  th e  a c t iv it y  ap p ea rs to  d ep end  u p o n  

fitn e s s  le v e ls , fa m ilia r it y  o f  e ve n t to  th e  in d iv id u a l an d  b o d y  w e ig h t, b u t th e  e ffe c ts  a re  

u s u a lly  th e  sam e  fo r  e a ch  in d iv id u a l R e c u rre n t a d je c tiv e s  fo r  d e s c rib in g  m o d erate  

in te n s ity , th ro u g h o u t a ll fo c u s  g ro u p s , in c lu d e d , “ r e la t iv e ” , “ in d iv id u a l” , “ o w n  fitn e s s  

le v e l” , “ e v e ry o n e  is  d iffe re n t”  E a c h  o f  th e se  te rm s re fe rre d  to  a  b a s ic  u n d e rsta n d in g  th a t 

th e  p e rfo rm a n ce  o f  m o d era te  in te n s ity  p h y s ic a l a c t iv it y  is  u n iq u e  to  th e  in d iv id u a l d o in g  it , 

a s d e sc rib e d  b y  p a rtic ip a n ts  in  F G 7  (1 4 )

3 4  2  2  2  H ig h  In te n s ity

P a rtic ip a n ts  w e re  a sk e d  ab o u t s p e c ific  e xa m p le s  o f  a c t iv it ie s  th e y  p e rfo rm e d  a t h ig h  

in te n s ity  S im ila r  e xa m p le s  w e re  m e n tio n e d  re c u rre n tly  a c ro ss  fo c u s  g ro u p s an d  w e re , a t 

t im e s , id e n tic a l to  e xa m p le s  o f  a c t iv it ie s  a lso  id e n tifie d  fo r  m o d e ra te  in te n s ity  

D iffe re n tia t io n  o f  th e se  a c t iv it ie s  b y  in te n s ity  is  ap p aren t fro m  a d je c tiv e s  u se d  to  d e scn b e  

th e m , e g , “ lif t in g  v e ry  h e a v y  th in g s ”  R e p re se n ta tio n  o f  th e se  e xa m p le s  an d  th e ir  

d e sc rip tio n s  w h ic h  em erg ed  fro m  th e  d a ta , a re  illu s tra te d  in  T a b le  3 12
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Table 3.12. Summary o f  examples o f  high intensity activities.
T y p e E x a m p le  an d  D e s c rip tio n P a rtic ip a n t

C o m m u tin g “ W a lk in g  to  w o rk  w h e n  y o u  a re  la te ” F G 4 ; F ; 2 3 ; S O C 3

S p o rt an d  E x e r c is e “ A e ro b ic s ” , “ S w im m in g ” , “ R u n n in g ” , 

“ G y m ” , “ W e ig h ts ” , “ C y c lin g ” , “ P o w e r 

w a lk in g ”

A l l  fo c u s  g ro u p s

L e is u re “ W a lk in g , lik e  h il l  w a lk in g ”  

“ C lu b b in g  an d  d a n c in g ”

F G 6 ; M ; 5 2 ; S O C 5  

F G 3 ; F ; 4 1 ; S O C 5

O c c u p a tio n a l “ L if t in g  v e ry  h e a v y  th in g s , lik e  w ith  

b u ild e rs  an d  fa rm e rs ”

F G 6 ; M ; 5 2 ; S O C 5

H o u se w o rk  and  

G a rd e n in g

“ C le a n in g  th e  w in d o w  lik e  y o u ’ re  ta k in g  

o u t so m e so rt o f  v e n g e a n ce ”

“ D o in g  h a rd  g a rd e n in g ”

F G 1 ; F ; 4 2 ; S O C 5  

F G 4 ; M ; 3 1 ; S O C 5

F a m ily “ E n te rta in in g  a c h ild  is  h ig h  in te n s ity ” F G 2 ; M ; 2 0 ; S O C 3

In c id e n ta l “ In  a  g e n e ra l h u rry ”

“ R u n n in g  up the  s ta irs  in s te a d  o f  a t a 

n o rm a l p a c e ”

F G 3 ; M ; 5 1 ; S O C 5  

F G 6 ; F ; 5 4 ; S O C 3

N o te :F G = F o c u s  G ro u p ; F = F e m a le ; M = M a le ; N u m b e r=  A g e (Y e a r s ) ; S O C = S ta g e  o f  C h an g e

D u rin g  th e  c o u rse  o f  th e  d is c u s s io n s , th e  p a rtic ip a n ts  u se d  m a n y  s im ila r  te rm s and  

p h ra se s  in  o rd e r to  d e sc rib e  w h a t h ig h  in te n s ity  m ea n t to  th e m . T h e s e  a d je c tiv e s  h e lp e d  to 

d e sc rib e  h o w  p e rfo rm in g  p h y s ic a l a c t iv it y  a t a  h ig h  in te n s ity  a ffe c te d  th em  p h y s ic a lly  and  

p s y c h o lo g ic a lly . T h is  se c tio n  e x p lo re s  th e se  p e rc e p tio n s  as d e sc rib e d  b y  th e  p a rtic ip a n ts . 

Q u e stio n s  re la t in g  to  h ig h  in te n s ity  w e re  a sk e d  in  th e  c o n te x t o f  h o w  it  w a s  d iffe re n t to 

m o d era te  in te n s ity .

3 .4 .2 .2 .2 .1 . H ig h  In te n s ity  P h y s ic a l D e s c rip to rs  (S e e  T a b le  3 .1 3 )

P h y s io lo g ic a l p ro p e rtie s  o f  “ h ig h  in te n s ity ”  g e n e ra lly  re fe rre d  to  a sta te  o f  e xtre m e

tire d n e ss/fa tig u e . T h e re  w e re  a lso  in fre q u e n t re fe re n c e s  to  o th e r p h y s ic a l a ttrib u te s  su ch  as

h e a rt ra te  an d  g e n e ra l fitn e s s . H ig h  in te n s ity  re la te s  to  re a c h in g  a  p e rso n a l lim it  o f  a b ilit y ,

g o in g  o u ts id e  o f  th a t p e rso n ’ s c o m fo rt zo n e . P h y s ic a lly , th e  p e rso n  is  v e r y  t ire d , w ith  a  fe w

p a rtic ip a n ts  d e s c rib in g  th e  se n sa tio n  as fe e lin g  “ w re c k e d ”  (1 ) . O th e r d e s c rip tiv e  te rm s w e re

a lso  u se d  th a t in d ic a te d  a p e rfo rm a n ce  th re sh o ld  (2 ) . F ro m  th e se  d e s c rip tio n s , th e re  ap p ea rs

to  be  a p e rc e p tio n  th a t th e  in d iv id u a ls  m u st “ p u sh ”  th e m se lv e s  to  re a c h  o r m a in ta in  a le v e l
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o f  h ig h  in te n s ity  p h y s ic a l a c t iv it y  T h is  in d ic a te s  a  c o n sc io u s  in te n t o f  en g ag em en t fo r  

m a n y  to  b n n g  th e m se lv e s  to  th e ir  “ lim it ” , an d  in  one c a s e , to  go p a st h is  lim it  Im a g e ry  

a sso c ia te d  w ith  th e se  te rm s in fe rs  a  le v e l o f  d is c o m fo rt an d  m a x im a l e ffo rt , s u ita b ly  

d e sc rib e d  b y  o ne  p a rtic ip a n t as a sta te  o f  n e a r c o lla p s e  T h e  m a x im a l e ffo rt  re q u ire d  b y  the 

in d iv id u a l is  d e p ic te d  a s , “ y o u  p u t e v e ry th in g  in , 1 0 0 % , u n t il y o u  c a n ’ t m o ve  a n y m o re , b u t 

th a t’ s it ” , [F G 4 , F , 2 0 , S O C  5 ] O th e r d e sc rip to rs  o f  p h y s ic a l a ffe c t re f le c t  a  le v e l o f  

p re ssu re  o r s tra in  a sso c ia te d  w ith  th is  le v e l o f  in te n s ity  an d  a f f irm  th e  p re v io u s  re fe re n c e s  

to  g o in g  b e yo n d  a c o m fo rt zo n e  (3 )

T h e  e x c e s s iv e  d em an d s o f  h ig h  in te n s ity  a c t iv it y  w a s  re fle c te d  b y  th e  te rm  

“ e x tre m e ”  to  d e sc rib e  it  [F G 4 , M , 2 9 , S O C  5 ] H e  su g g e ste d  th a t “ e x tre m e  e x e rc is e  is  

s h o c k in g ly  d e m a n d in g ”  F o r  m a n y , th e  a b ilit y  to  co p e  w ith  th e  s tre sse s  an d  p re ssu re s  

p la c e d  o n  th e  b o d y  d u rin g  h ig h  in te n s ity , as re fe rre d  to  a b o v e , is  a  re f le c t io n  o f  th e  fitn e s s  

o f  th e  in d iv id u a l T h e re  w a s  a  co m m o n  p e rc e p tio n  th a t an  in d iv id u a l m u st b e  f it  to  p e rfo rm  

p ro lo n g e d  h ig h  in te n s ity  an d  a lso  h a v e  a  c e rta in  le v e l o f  fitn e s s  to  do a n y  s m a ll p a rt o f  it

(4 )  T h e  im p ro v e d  fitn e s s  o f  th e  in d iv id u a l m a y  o c c u r b e ca u se  o f  th e  p ro p e rtie s  a ttrib u te d  to 

h ig h  m te n s ity  a c t iv it ie s , i  e th e y  w e re  d e scn b e d  as “ fa s te r  an d  h a rd e r w o rk ”  [ F G 8 , F , 1 9 , 

S O C  5 ] an d  “ y o u ’ d  b e  sp e e d in g  u p ”  [F G 7 , F , 4 6 , S O C  3 ] O th e r p h y s ic a l p ro p e rtie s  o f  h ig h  

in te n s ity  in d ic a te d  th a t th e  ty p e s  o f  a c t iv it ie s  d o ne a t th is  m te n s ity  a re  “ v e ry , v e ry  sh o rt 

sp o rts ”  [ F G 8 , M , 2 5 , S O C  5 ] , b e ca u se  “ y o u  c o u ld n ’ t k e e p  it  up  fo r  lo n g ”  [F G 3 , F , 4 1 , S O C  

5 ]

In  su m m a ry , a d je c tiv e s  u se d  to  d e sc rib e  th e  p h y s ic a l p ro p e rtie s  o f  h ig h  in te n s ity  

p h y s ic a l a c t iv it y  su g g e st d em an d s fro m  th e  in d iv id u a l th a t a re  m a x im a l an d  t in n g , p u sh in g  

th e  in d iv id u a l u p  to  o r o v e r th e ir  c o m fo rt zo n e  an d  th e ir  lim it  o f  a b ilit y  O n e  fe m a le  

p a rtic ip a n t re fe rre d  to  it  a s  “ w h e n  y o u  re a c h  th e  b u rn o u t sta g e ”  [ F G 6 , F ,  5 2 , S O C  2 ] 

F re q u e n tly  u se d  w o rd s  in c lu d e d  “ w re c k e d ”  an d  “ lim it ”
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T a b le  3 13 Full quotes from the raw data that detail properties o f high intensity physical
M £ £ l_______________________________________________________________________________________________
N o__________Q uote_____________________________________________________________________________________________________________

1 “ T h e y ’ d have you w recked  h igh  in te n s ity  w o u ld n ’ t that be i f  yo u r heart is  beating  v e ry
fa s t, lik e  the m ost in tense that ”  [F G 8 , f 5 1 9 , S O C  5 ]

2 “ H ig h  in te n s ity  w o u ld  su re ly  m ean p ush ing  o n e se lf beyond one’ s co m fort zones, fe e lin g
under stress and under stra in  p h ys ica l stra in ”  [F G 8 , F , 4 5 , S O C  5]

3 “ I  suppose fo r m e, it ’ s a case o f the firs t  5 o r 10 m inu tes o f  that e xe rc ise  w ou ld  be the
hardest u n til the ad rena line  started k ic k in g  in , o r the endorphins start to k ic k  in  because 
it ’ s k in d  o f beyond yo u r fitn ess le v e l”  [F G 8 , M , 2 9 , S O C  5 ]

4  “ I t ’ s the fitte r you  get is n ’ t it  som e say  yo u  have to  be f it  to do a h ig h  in te n sity
_______________ w o rko u t”  [F G 8 , F , 4 9 , S O C  3]____________________________________________________________________________

N o te  F G = F o c u s  G ro u p , F = F e m a le , M = M a le , N u m b e r=  A g e (Y e a r s ) , S O C = S ta g e  o f  C h an g e

3 4  2  2  2  2  H ig h  In te n s ity  P s y c h o lo g ic a l D e s c rip to rs  (S e e  T a b le  3 1 4 )

T h e  p s y c h o lo g ic a l p ro p e rtie s  o f  h ig h  in te n s ity  re fe r  m o s t ly  to  a  d e g ree  o f  

c o n sc io u sn e ss  th a t is  v e ry  fo c u sse d  an d  s p e c if ic  T h is  m a y  b e  an  in d ic a t io n  o f  th e  d if f ic u lt y  

o f  th e  ta s k  ( 1 )  T e rm s  su c h  as “ c o n ce n tra te ” , “ fo c u s ”  an d  “ m in d se t”  in d ic a te  p u rp o se fu l 

c o n sc io u s  in te n t to  eng ag e  m  th is  a c t iv it y  T h e  e ffo rt  m v o lv e d  in  d o in g  th e  a c t iv it y  is  

ap p aren t w h e n  w o rd s  su c h  as “ p u sh ”  and  “ h a ze  o f  in te n s iv e ”  a re  u se d  T h e  n a rro w in g  o f  

fo c u s  ap p ea rs to  h e lp  th e  in d iv id u a l to  u se  a ll a v a ila b le  re so u rc e s  to  co m p le te  th e  ta s k  ( 2 )  

O th e r in fre q u e n t re fe re n c e s  to  a  n e g a tiv e  e n jo y m e n t a ffe c t a re  a ls o  m ad e  E x e r t in g  m a x im a l 

e ffo rt to  th e  p o in t o f  le a v in g  o n e ’ s c o m fo rt zo n e  h o w e v e r, se e m s to  co m p ro m ise  th e  

e n jo y m e n t fa c to r w h ic h  w a s  p re se n t in  m o d era te  in te n s ity  a c t iv it ie s  (3 )  I t  w o u ld  ap p ear 

fro m  th e se  co m m e n ts th a t th e  p u rp o se  o f  h ig h  in te n s ity  a c t iv it y  is  fo r  so m e th in g  o th e r th an  

e n jo y m e n t O n e  p a rtic ip a n t lik e s  th e  id e a  th a t sh e ’ s d o n e  it , b u t fe e ls  th a t she  can n o t do th at 

le v e l o f  a c t iv it y  a t h o m e , b e cau se  o f  th e  am o u n t o f  d is c ip lin e  it  re q u ire s  (4 )

In  su m m a ry , a d je c tiv e s  u se d  to  d e sc rib e  th e  p s y c h o lo g ic a l p ro p e rtie s  o f  h ig h  

in te n s ity  p h y s ic a l a c t iv it y  su g g e st s p e c if ic it y  m  c o n c e n tra tio n  an d  in te n tio n a l fo c u s  T h e  

d e m an d in g  n a tu re  o f  th is  in te n s ity  re m o v e s  th e  e n jo y m e n t fa c to r fo r  m a n y  p a rtic ip a n ts  K e y  

w o rd s  u se d  fo r  d e s c rip tiv e  p u rp o se s in c lu d e  “ fo c u s ”  an d  “ c o n c e n tra te ”
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T a b le  3 14  Full quotes from the raw data that detail properties o f high intensity
psychological affect________________________________________________________________
N o  Q uote

1 “ W hereas h ig h  in te n s ity  w o u ld  be to do that e xe rc ise , yo u  w o u ld  have to concentrate to ta lly  
on that one e xe rc ise , yo u  kn o w , no in terru p tio ns and yo u  have a m indset ju s t to push 
y o u rse lf to get through it ”  [F G 8 , M , 2 9 , S O C  5]

2 “ Y o u ’ d be m ore fo cussed  on w hat yo u  w an t to  do, yo u ’ d be m ore fo cussed  on ach iev in g  a 
ce rta in  a im  G etting  from  A  to B  w ith in  a ce rta in  am ount o f tim e o r w h ateve r”  [F G 7 , M , 
2 5 , S O C  5 ]

3 “ [ I t ’ s] not fin d in g  a le v e l w here  th ey a c tu a lly  e n jo y  it ”  [F G 8 , F , 5 0 , S O C  5]

4  “ W e ll, I  have to  do that yeah , but I  don ’ t have the d isc ip lin e  at hom e I  have to do e xe rc ise
 th at’ s o f a h ig h , w hether I  w an t to do it  o r I  don ’t”  [F G 3 , F , 3 7 , S O C  3]___________________________

N o te  F G = F o c u s  G ro u p , F = F e m a le , M = M a le , N u m b e r=  A g e (Y e a r s ) , S O C = S ta g e  o f  C h a n g e

3 4  2  2  3 C o n s c io u s  In te n t in  U n d e rta k in g  A c t iv it y

T h e  te rm  “ p h y s ic a l a c t iv it y ”  h a s b e en  d e sc rib e d  b y  th e  p a rtic ip a n ts  o f  th e se  fo c u s  

g ro u p s in  te rm s o f  th e  typ e  an d  in te n s ity  a t w h ic h  th e  a c t iv it y  is  d o n e  D u rin g  th is  p ro ce ss  

h o w e v e r, th e  p a rtic ip a n ts  a lso  m ad e  m d ire c t re fe re n c e  to  th e  d e g ree  o f  in te n t o r 

c o n sc io u sn e ss  eng ag ed  in , w h ile  d o in g  m o d era te  an d  h ig h  in te n s ity  a c t iv it y  D e s c n p tiv e  

p h ra se s  illu s t ra te  th a t a c t iv it y  a t b o th  in te n s it ie s  is  th e  p ro d u c t o f  p u rp o se fu l in te n t, the  

e x te n t o f  w h ic h  is  s u p e rio r fo r  h ig h  in te n s ity  In  u n d e rta k in g  m o d e ra te  in te n s ity  le is u re  

a c t iv it y , o ne  p a rtic ip a n t sta te d  th a t “ so m e th in g  lik e  d a n c in g  m ig h t g e t m e to  m o d erate  an d  

th en  th a t c o u ld  be su s ta in e d ”  [F G 3 , F , 4 2 , S O C 5 ] T h e  p h ra se  “ g e t m e  to  m o d era te ”  in fe rs  

th a t a  c o n sc io u s  d e c is io n  h as b een  m ad e  to  do an  a c t iv it y  th a t is  so m e th in g  d iffe re n t o r 

ab o ve  n o rm a l A  d eg ree  o f  e ffo rt b e in g  a p p lie d  to  c e rta in  d o m e stic  a c t iv it ie s , b y  “ try in g  to ”  

do so m e th in g  is  su g g e stiv e  o f  so m e a w a re n e ss  th a t th e  a c t iv it y  h a s  b e e n  c o n s c io u s ly  

u n d e rta k e n  “ A s  so o n  as y o u ’ re  [h o o v e rin g ] o n  a  ca rp e t an d  e s p e c ia lly  i f  y o u  a re  try in g  to 

l i f t  so m e th in g  th a t’ s in  th e  c a rp e t, ra th e r th a n  ju s t  o n  th e  c a rp e t, th e n  y o u  s ta rt to  fe e l lik e  

y o u ’ re  w o rk in g  a g a in s t i t ” , [F G 3 , F , 4 1 , S O C 5 ] In  th is  c a se , e ffo rt  h a s to  be  e xe rte d , 

in d ic a tin g  a  d e g ree  o f  c o n sc io u sn e ss  ab o u t th e  a c t iv it y  T h is  n o tio n  is  su b sta n tia te d  b y  

co m m e n ts fro m  th re e  p a rtic ip a n ts  fro m  d iffe re n t g ro u p s , ta lk in g  ab o u t p a rtic ip a tio n  in  

v a r io u s  a c t iv it ie s

1 “ S h o p p in g  y o u  k n o w  a 10 m in u te  w a lk  an d  c a r ry in g  y o u r g ro c e rie s  I t ’ s ju s t  

m o d e ra te , y o u ’ v e  m ad e  an  e ffo rt to  c a r r y  th em  b u t i t ’ s n o t lik e  c h a m p io n sh ip  

w e ig h t lift in g  o r a n y th in g ” , [F G 4 , F , 2 0 , S O C 5 ]
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2 “ I  rem e m b e r g o in g  fo r w a lk s  in  th e  e v e n in g , w h ic h  I  w o u ld  c la s s  as m o d erate

b e cau se  I  w a s  p u sh in g  m y s e lf  ju s t  th a t lit t le  b it  e x tra , w h e re  I  fe lt  it  p h y s ic a lly ” , 

[F G 6 , F , 2 0 , S O C 3 ]

3 “ I f  y o u ’re  ta lk in g  ab o u t w a lk in g , i t ’ s m o d era te  in te n s ity  I  d o n ’ t th in k  y o u ’ re  ju s t

w a lk in g  w ith o u t th in k in g  ab o u t it  I  th in k  y o u ’ re  m a k in g  a  c o n sc io u s  e ffo rt  to  yo u

k n o w , p u t so m e e ffo rt in to  it ” , [F G 2 , M , 3 1 , S O C 4 ]

T h e  d e g ree  o f  in te n t o r c o n sc io u sn e ss  a t th is  le v e l is  n o t ic e a b ly  le s s  th a n  th a t fo r  h ig h  

in te n s ity  a c t iv it y  Q u o te  n u m b e r o n e  ab o ve  in fe rs  th e re ’ s a  le v e l ab o ve  c a rry in g  sh o p p in g  

th a t’ s c o m p a ra b le  to  w e ig h t lift in g  In  o th e r w o rd s , w h e n  p e rfo rm in g  “ m o d era te  e x e rc is e , 

y o u  w o u ld n ’ t h a v e  re a lis e d  y o u r fu ll p o te n tia l, b e ca u se  y o u  h a v e n ’ t r e a lly  b e en  te ste d ” , 

[F G 4 , F , 2 9 , S O C 2 ] O th e r p a rtic ip a n ts  u se  w o rd s  lik e , “ f a ir ly ” , “ q u ite ”  an d  “ so m e w h a t”  

w h e n  d e s c rib in g  m o d era te  in te n s ity  In  c o n tra s t , h ig h  in te n s ity  a c t iv it y  is  p e rc e iv e d  as 

“ e x tre m e ” , “ m a x im a l”  an d  “ t in n g ”  S p e c if ic  w o rd s  lik e  “ b u rn o u t”  an d  “ w re c k e d ”  su g g e st 

an  e n d p o in t in  te rm s o f  p o s s ib le  e ffo rt fro m  th e  p a rtic ip a n t T h e  p s y c h o lo g ic a l a sp e c ts  o f  

p a rtic ip a tio n  in  h ig h  in te n s ity  P A , w h ic h  h a v e  p re v io u s ly  b e en  d is c u s s e d  (S e c t io n  

3 4  2 2  2  2 ) ,  a lso  su g g e st th a t a  d e c id e d ly  fo c u sse d  an d  in te n tio n a l e ffo rt h a s b een  

u n d e rta k e n  to  co m p le te  a  h ig h  in te n s ity  ta s k  T a b le  3 15 p ro v id e s  a  su m m a ry  o f  the  

p ro p e rtie s  o f  c a te g o rie s  w h ic h  em erg ed  fro m  th e  fo c u s  g ro u p s

T a b le  3 15 Summary ofproperties o f PA categories
T yp e In te n sity C o n scio u s In ten t A d je c tiv e s

C o m m uting V a rie d , u su a lly M od erate-H igh “ G o in g  to  ”
m oderate “ T o  get to ”

Sport & V a rie d , u su a lly M od erate-H igh “ S p o rt”  “ F itn e ss”  “ E x e rc is e ”
E x e rc ise m oderate-high “ G ym ”
L e isu re V a rie d , u su a lly V a rie d “ F o r le isu re ”

m oderate “ at yo u r ow n pace”
H o u sew o rk V a rie d , depending V a rie d “ H o u sew o rk”  “ G ard en in g ”

on a c t iv ity “ Shopp ing”
O ccu p atio n al V a rie d , depending V a rie d “ M y  w o rk ”  “ M y  jo b ”

on jo b “ M y  o ccup atio n ”
F a m ily U s u a lly  m oderate- M oderate-h igh “ Lo o k in g  a fte r the k id s ”

h igh “ C o nstan t”
In c id e n ta l U s u a lly  lo w U s u a lly  lo w “ Ju st e ve ryd ay m o vin g ”

“ T h e  little  th in g s”

N o te  F G = F o c u s  G ro u p , F = F e m a le , M = M a le , N u m b e r=  A g e (Y e a r s ) , S O C = S ta g e  o f  C h a n g e
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A c c u ra te  re t r ie v a l o f  a u to b io g ra p h ic a l m e m o rie s  is  d ep e n d e n t u p o n  h o w  th e  e ve n t 

w a s  e n co d e d  a t th e  tim e  o f  o c c u rre n ce  as w e ll as th e  ty p e  an d  n u m b e r o f  cu e s  th a t a re  

o ffe re d  a t th e  tim e  o f  re t r ie v a l (T o u ra n g e a u  et a l , 2 0 0 0 , W a g e n a a r, 1 9 8 6 , L m to n , 1 9 8 2 ) 

T h is  s tu d y  w a s  co n ce rn e d  s p e c if ic a lly  w ith  th e  w a y  p a rtic ip a n ts  u n d e rsto o d  (e n co d e d ) and  

d e sc rib e d  th e ir  p a rtic ip a tio n  in  “ p h y s ic a l a c t iv it y ”  at “ m o d e ra te ”  an d  “ h ig h  in te n s ity ”  

R e c u rre n t te rm s an d  p h ra se s  w e re  u se d  a c ro ss  a ll fo c u s  g ro u p s b y  p a rtic ip a n ts  to  e xp re ss  

th e  ty p e  o f  P A  th a t th e y  d o , w h e n  an d  w h e re  th e y  do  it , a s w e ll as h o w  th e y  fe e l w h e n  th e y  

do it  T h e se  a n sw e rs  p ro v id e d  th e  b a s is  fo r  id e n t ify in g  th e  s p e c if ic  r e c a ll c u e s  th a t sh o u ld  

a s s is t th em  in  re tr ie v in g  m e m o rie s  o f  p e rfo rm in g  P A  T h e  fo llo w in g  d is c u s s io n  d e sc rib e s  

th e  d e sc rip tio n  o f  P A  an d  th e  a s s im ila t io n  o f  r e c a ll c u e s  to  p ro d u ce  a d ra ft v e rs io n  o f  

P h y s ic a l A c t iv it y  R e c a ll Q u e s tio n n a ire  (P A R Q ) (A p p e n d ix  f iv e )  F o r  c la n ty , th is  is  

u n d e rta k e n  in  th re e  s e c t io n s , i  e , th e  fin d in g s  th a t re la te  to  th e  c u e s  a sso c ia te d  w ith  1 )  th e  

typ e  o f  P A , 2 ) th e  in te n s ity  o f  P A  an d  3 ) th e  g e n e ra l la y o u t o f  P A R Q

3 5 1 Types and Examples o f Physical Activity

R e s u lts  fro m  th is  s tu d y  re v e a le d  th a t p a rtic ip a n ts  re a d ily  d e sc rib e d  an d  re c a lle d  P A  

in  te rm s o f  “ ty p e ”  o f  a c t iv it y  A n s w e rs  to  th e  q u e s tio n , “ W h a t d o e s th e  te rm  “ p h y s ic a l 

a c t iv it y ”  m ean  to  y o u 9” , f re e ly  e lic ite d  in fo rm a tio n  ab o u t in c id e n c e s  o f  p e rfo rm in g  a c t iv ity  

in  v a r io u s  c o n te x ts  E x p lo ra t io n  o f  th e  re c a ll o f  P A  m  yo u n g  a d u lts  re v e a le d  a  s im ila r  

n a tu ra l te n d e n c y , w ith o u t b e in g  s p e c if ic a lly  p ro b e d , to  re fe r  to  th e  ty p e  o f  a c t iv it y  th a t w a s  

u n d e rta k e n  (M c K e n n a , P a g e  &  F o s te r , 2 0 0 4 ) O f  th e  se v e n  ty p e s  o f  P A  th a t em erg ed  fro m  

th e  fo c u s  g ro u p  d a ta  in  th is  c u rre n t s tu d y , o n ly  s ix  w e re  d eem ed  a p p lic a b le  fo r  in c lu s io n  in  

th is  q u e stio n n a ire  T h is  w a s  b e ca u se  “ In c id e n ta l a c t iv it y ”  w h ic h  e m e rg e d  fro m  th e  

d is c u s s io n s  ten d ed  to  b e  a sso c ia te d  w ith  lig h t in te n s ity  o r “ su b co n sc io u s  in te n t”  an d  

th e re fo re  w a s  n o t re le v a n t to  th e  m a in  re se a rc h  q u e stio n  o f  th is  d is s e rta tio n , i  e , p h y s ic a l 

a c t iv it y  o f  a t le a s t m o d era te  in te n s ity  (P a te  e t a l , 1 9 9 5 ) T h e  a c c u ra c y  o f  re c a lle d  a c t iv it ie s  

th a t a re  p e rfo rm e d  a t an  in te n s ity  le v e l th a t th e  p a rtic ip a n t is  n o t e v e n  a w a re  o f  ( î  e , le s s  

th an  m o d era te  in te n s ity ), ra is e s  is su e s  ab o u t th e  in c lu s io n  o f  th is  in te n s ity  o f  a c t iv it y  an d  

re q u ire s  fu rth e r in v e s tig a tio n  T h e  ty p e s  o f  a c t iv it y  id e n tif ie d  m  th is  s tu d y  w e re

3 5 Discussion
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1 H o u se w o rk  and  G a rd e n in g

2 S p o rt an d  E x e r c is e

3 F a m ily

4  L e is u re

5 O c c u p a tio n a l

6  C o m m u tin g  p h y s ic a l a c t iv it y  (m o d e ra te  in te n s ity )

7  O th e r p h y s ic a l a c t iv it y  (h ig h  in te n s ity )

C a te g o rie s  an d  t it le s  lis te d  in  th is  s tu d y  a re  s im ila r , th o u g h  m o re  e x te n s iv e , th an  th o se  

d e p ic te d  in  o th e r re c e n t ly  d e ve lo p e d  p h y s ic a l a c t iv it y  r e c a ll q u e s tio n n a ire s , e g , 

In te rn a tio n a l P h y s ic a l A c t iv it y  Q u e s tio n n a ire  ( IP A Q ) , (C r a ig  e t a l , 2 0 0 3 ), L ife t im e  

P h y s ic a l A c t iv it y  Q u e s tio n n a ire  (F n e d e n re ic h  e t a l , 1 9 9 8 ), o r th e  S c o ttis h  P h y s ic a l 

A c t iv it y  Q u e s tio n n a ire  (S P A Q ) , (L o w th e r  e t a l , 1 9 9 7 ) T h e  L ife t im e  Q u e s tio n n a ire  is  

lim ite d  to  c o lle c tin g  d a ta  o n  o c c u p a tio n a l, sp o rt an d  e x e rc is e  an d  h o u se h o ld  a c t iv it y , w h ile  

th e  IP A Q  se v e n -d a y  (lo n g  v e rs io n ) is  co n ce rn e d  w ith  h o u se w o rk , c o m m u tin g , o c c u p a tio n a l 

an d  re c re a tio n /sp o rt T h e  K a is e r  P h y s ic a l A c t iv it y  S u rv e y  fo r  w o m e n  (A in s w o rth  e t a l , 

2 0 0 0 ) re fle c ts  s im ila r  c a te g o n e s  to  P A R Q , in  th a t as w e ll as b e in g  in c lu s iv e  o f  h o u se w o rk , 

sp o rt and  o c c u p a tio n a l a c t iv it ie s , it  a lso  se e k s in fo rm a tio n  ab o u t c a re g iv in g  a c t iv it ie s  In  

th is  c u rre n t s tu d y , “ fa m ily  a c t iv it y ”  w a s  id e n tifie d  as o ffe r in g  an o th e r o p p o rtu n ity  to  be 

p h y s ic a lly  a c t iv e  d u rin g  th e  d a y , an d  is  c o m p a ra b le  to  A in s w o rth  an d  c o lle a g u e s  

“ c a re g iv in g ”  c a te g o ry  T h e  te rm  “ o th e r p h y s ic a l a c t iv it y ”  w a s  u se d  a s th e  t it le  o f  th e  la s t 

c a te g o ry  in  th e  h ig h  in te n s ity  q u e stio n  an d  re fe rre d  to  a c t iv it ie s  th a t w e re  n o t re le v a n t to  

o th e r c a te g o n e s  b u t w e re  s p e c if ic  to  h ig h  in te n s ity  o n ly , su c h  a s  “ ru n n in g  u p  s ta irs ”  an d  

“ ru n n in g  w h e n  la te ”

T h e  m eth o d  o f  ite m  g e n e ra tio n  e m p lo ye d  fo r e a ch  o f  th e  ab o ve  q u e s tio n n a ire s  is  p o o rly

re p re se n te d  in  lite ra tu re , th e re fo re  it  is  o fte n  n o t c le a r  h o w  th e  q u e s tio n n a ire  d e s ig n e rs

a m v e d  a t th e se  c a te g o n e s , o r w h y  so m e  ca te g o n e s w e re  in c lu d e d  w h ile  o th e rs  w e re

e x c lu d e d  Im p lic a tio n s  fro m  re se a rc h  th a t h a s e x p lo re d  p a rt ic ip a n t ’ s u n d e rsta n d in g  o f  te rm s

and  p h ra se s , in d ic a te s  th a t re se a rc h e rs  n ee d  to  ta lk  to  th e ir  ta rg e t p o p u la tio n  a n d , in  th e  ca se

o f  q u e stio n n a ire  d e s ig n , in c lu d e  th e m  in  th e  d e v e lo p m e n t p ro c e ss  to  e n su re  p o p u la tio n

s p e c if ic ity  (T u d o r- L o c k e  e t a l , 2 0 0 3 , W a m e c k e  e t a l , 1 9 9 7 ) A in s w o rth  (2 0 0 0 ) h a s a lso

in d ic a te d  th e  im p o rta n c e  o f  ta k in g  a  co m p re h e n s iv e  ap p ro a ch  to  in c lu d in g  ca te g o n e s an d

ty p e s  o f  p h y s ic a l a c t iv it ie s  th a t a re  re le v a n t to  w o m e n  an d  o th e r g ro u p s , su c h  as e th n ic
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m in o rit ie s  T h e  o u tco m e  o f  th is  s tu d y  (a  d ra ft v e rs io n  o f  P A R Q ) h a s  e v o lv e d  fo llo w in g  

c o n su lta tio n  w ith  m e m b e rs o f  th e  ta rg e t p o p u la tio n , o n  to p ic s  re le v a n t to  th e  re se a rc h  

q u e stio n , 1 e , life s ty le  p h y s ic a l a c t iv it ie s  o f  m o d era te  an d  h ig h  in te n s ity

E x a m p le s  o f  a c t iv it ie s  fo r  e a ch  c a te g o ry  w e re  in c lu d e d  in  th e  q u e s tio n n a ire  T h e se  w e re  

p ro v id e d  b y  th e  p a rtic ip a n ts  an d  w e re  in c lu d e d  as a  r e c a ll cu e  to  a s s is t  m  re m e m b e n n g  

“ w h a t”  a c t iv it y  w a s  p e rfo rm e d  T h is  in fo rm a tio n  w a s  f r e e ly  g iv e n  b y  p a rtic ip a n ts  w ith o u t 

n ee d  fo r  s p e c if ic  p ro m p tin g , in d ic a tin g  th a t in fo rm a tio n  p e rta in in g  to  “ ty p e ”  o f  a c t iv ity  h as 

an  e ffe c t iv e  e n co d in g  p ro ce d u re  B a rs a lo u  (1 9 8 8 ) a lso  fo u n d  th a t th e  p ro v is io n  o f  a “ w h a t 

[w e n t o n ]”  c u e , o u tp e rfo rm e d  o th e r ty p e s  o f  cu e s  in  th e  re t r ie v a l o f  a c c u ra te  in fo rm a tio n  In  

so m e c a s e s , th e  sam e  e xa m p le s  o f  a c t iv it ie s  w e re  m e n tio n e d  fo r  b o th  m o d era te  an d  h ig h  

in te n s ity  q u e stio n s  In  th e se  c a s e s , p a rtic ip a n ts  d e sc rib e d  d iffe re n t le v e ls  o f  e ffo rt  e m p lo ye d  

to  co m p le te  th e  ta s k , to  d is t in g u is h  b e tw e e n  th e  in te n s it ie s  T h is  is  re fle c te d  m  th e  “ lif t in g ”  

e xa m p le  g iv e n  in  th e  “ h o u se w o rk  an d  g a rd e n in g ”  s e c t io n , w h e re  th e  h ig h  in te n s ity  e xa m p le  

in c lu d e s  “ lif t in g  fu rn itu re ”  an d  th e  m o d era te  in te n s ity  e x a m p le  in c lu d e s  “ lif t in g  o r c a r ry in g  

sh o p p in g ” , o r in  th e  “ o c c u p a tio n a l”  c a te g o ry  w h e re  “ h e a v y  lif t in g ”  is  c o n tra s te d  w ith  

“ lif t in g  an d  c a rry in g  s m a ll th in g s ”  W h e re  th e  sam e  e xa m p le  o r ty p e  o f  a c t iv it y  w a s  

id e n tifie d  fo r b o th  m o d era te  an d  h ig h  in te n s ity , d is t in c t io n s  b e tw e e n  th e  w a y  b o th  

in te n s it ie s  w e re  e n co d e d , w a s  m ad e  ap p aren t b y  th e  a sso c ia te d  d e s c rip tio n s  o f  

p h y s io lo g ic a l an d  p s y c h o lo g ic a l re sp o n se s  T h e se  d e sc rip tio n s  an d  o th e r p ro p e rtie s  o f  

in te n s ity  a re  d isc u sse d  b e lo w

3 5 2  In te n s ity  o f  a c t iv ity

F in d in g s  fro m  th is  c u rre n t s tu d y  sh o w e d  th a t w h e n  p ro b ed  s p e c if ic a lly , p a rtic ip a n ts

ca n  o ffe r  in fo rm a tio n  th a t h a s b e en  sto re d  o r e n co d e d  ab o u t P A  a t d iffe re n t in te n s it ie s  T h is

p ro v id e d  in fo rm a tio n  ab o u t h o w  p a rtic ip a n ts  u n d e rsta n d  an d  d e fin e  “ m o d e ra te  an d  h ig h

in te n s ity ”  an d  th u s w h a t cu e s m a y  tr ig g e r th e  r e c a ll o f  a c t iv it y  a t th e se  in te n s it ie s

D e s c rip tio n s  o f  in te n s ity  ce n tre d  s p e c if ic a lly  a ro u n d  p h y s io lo g ic a l an d  p s y c h o lo g ic a l

re sp o n se s , e g , h e a rt ra te , b re a th in g , c o lo u r, c o n c e n tra tio n  an d  e n jo y m e n t D is c r im in a t io n

b e tw e e n  in te n s it ie s  w a s  e xp re sse d  th ro u g h  w o rd s  lik e  “ v e ry ”  fo r  h ig h  an d  “ s lig h t”  fo r

m o d e ra te , (e  g , v e r y  fa s t h e a rt ra te , s lig h t in c re a se  in  h e a rt ra te ) S im ila r  w o rd in g  ( “ r e a lly ”

an d  “ n o t r e a lly ”  o r “ a  lo t”  an d  “ n o t a  lo t” ) ,  w a s  a lso  u se d  to  d iffe re n tia te  b e tw e e n  h ig h  an d

m o d era te  in te n s ity  am o n g  yo u n g  a d u lts  (M c K e n n a , P ag e  &  F o s te r , 2 0 0 4 ) T h e se  fin d in g s

h ig h lig h t th e  im p o rta n c e  o f  co m m u n ic a tin g  w ith  th e  ta rg e t p o p u la tio n , as th e  d iffe re n c e
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b e tw e e n  h o w  p e o p le  u n d e rsta n d  an d  en co d e  m o d era te  an d  h ig h  in te n s ity  p h y s ic a l a c t iv it y , 

is  d is tin g u ish e d  b y  th e  a d d itio n  o r o m iss io n  o f  o n ly  o ne  w o rd

D iffe re n c e s  b e tw e e n  m o d era te  an d  h ig h  in te n s ity  a lso  e x te n d e d  to  th e  d eg ree  o f  

c o n sc io u s  en g ag em en t in  u n d e rta k in g  th e  a c t iv it y  H ig h  in te n s ity  a c t iv it y  in v o lv e s  a m o re  

d e lib e ra te  in te n t to  p e rfo rm  a ta s k  o r a c t iv it y , 1 e , th e re  is  u s u a lly  a re a so n  fo r  u n d e rta k in g  

th is  le v e l o f  in te n s ity  (e  g , ru n n in g  to  c a tch  a  b u s , p la y in g  a  m a tc h ) T h is  d is tin g u is h in g  

fa c to r h a s th e  ad va n ta g e  o f  a  m o re  e la b o ra te  in it ia l e n co d in g  p ro c e ss  an d  g re a te r re h e a rsa l 

a fte r  th e  e v e n t, w h ic h  co n trib u te s  to  a b e tte r re t r ie v a l ro u te  (T o u ra n g e a u  et a l , 2 0 0 0 ) 

D is t in c t iv e  e ve n ts  w e re  m o re  e a s ily  re c a lle d  fo r  L m to n  (1 9 8 2 ) an d  W a g e n a a r (1 9 8 6 ) in  

th e ir  d ia ry  s tu d ie s  o f  a u to b io g ra p h ic a l m e m o ry  T h e se  w e re  u s u a lly  e ve n ts  th a t h ad  

o c c u rre d  m fre q u e n tly  o r w e re  u n u su a l In  te rm s o f  P A , m o d e ra te  in te n s ity  is  p e rh ap s le s s  

d is t in c t iv e  th an  p a rtic ip a tio n  in  h ig h  in te n s ity  a c t iv it y  b e ca u se  o f  it s  c o m p a ra tiv e ly  le s s  

c o n sc io u s  in te n t an d  m o re  fre q u e n t o c c u rre n ce  D u ra n te  an d  A in s w o rth  (1 9 9 6 ) h a v e  

id e n tifie d  th is  as an  a re a  fo r  fu rth e r in v e s tig a tio n  In  th is  c u rre n t s tu d y , m u ch  o f  m o d erate  

in te n s ity  a c t iv it y , o th e r th a n  sp o rt an d  e x e rc is e , w a s  re p o rte d  a s  o c c u rrin g  in  u n stru c tu re d  

se ttin g s  (e  g , w a lk in g  to /fro m  sh o p s, a ro u n d  th e  h o u se ) A c t iv it y  p a tte rn s  th a t a re  t y p ic a lly  

u n stru c tu re d  an d  in d e p e n d e n t o f  p a rtic ip a tio n  in  sp o rts  a c t iv it ie s  a re  re fle c t iv e  o f  m a n y  

w o m e n ’ s life s ty le s  (A in s w o r th , 2 0 0 0 , A in s w o rth  e t a l , 2 0 0 0 ) T h e  c h a lle n g e  in  id e n tify in g  

w a y s  o f  a s s is t in g  th e  re sp o n d e n t to  a c c u ra te ly  r e c a ll a c t iv it ie s  fro m  th is  in te n s ity  h as b een  

fu rth e r co m p o u n d ed  b y  th e  a ck n o w le d g e m e n t th a t p a rtic ip a tio n  in  m o d era te  in te n s ity  

a c t iv it ie s  c a n  b e  d if f ic u lt  to  is o la te  T h is  ca n  o c c u r w h e n  tw o  m o d e ra te  in te n s ity  a c t iv it ie s  

a re  p e rfo rm e d  s im u lta n e o u s ly  (e  g , h o u se w o rk  an d  c h ild -m in d in g ) o r i f  it  is  p e rfo rm e d  

s im u lta n e o u s ly  w ith  h ig h  in te n s ity  a c t iv it y  (e  g  , g y m  s e ss io n , s o c c e r t ra in in g ) P A R Q  h as 

b een  d e s ig n e d  to  h e lp  th e  re sp o n d e n t to  re c a ll tim e  sp e n t se p a ra te ly  in  m o d era te  an d  h ig h  

in te n s ity , b y  id e n tify in g  c h a ra c te n s tic  m o ve m e n t p a tte rn s  an d  in d iv id u a l ty p e s  o f  a c t iv it y  

(a s  a b o v e ) T h e  p ro v is io n  o f  se p ara te  p h y s io lo g ic a l an d  p s y c h o lo g ic a l re sp o n se s  to  e ach  

a c t iv it y  w a s  in te n d e d  to  a c t as an  a d d itio n a l re c a ll cu e

3 5 3 G e n e ra l la y o u t o f  P A R Q

Q u e s tio n n a ire s  a re  m o re  lik e ly  to  o b ta in  a c c u ra te  in fo rm a tio n  ab o u t life s ty le  P A

w h e n  th e  re tn e v a l c o n d itio n s  o ffe re d  to  th e  re sp o n d e n t a re  s im ila r  to  th e  o r ig in a l e n co d in g

c o n d itio n s  (T o u ra n g e a u  e t a l , 2 0 0 0 ) an d  a c c u ra te  m e m o rie s  a re  m o re  l ik e ly  to  b e

re c o n stru c te d  w h e n  th e  re tr ie v a l c o n d itio n s  re f le c t  th e  s tru c tu re  o f  a u to b io g ra p h ic a l
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m e m o ry , w h e re  th e  in fo rm a tio n  is  sto re d  (C o n w a y , 1 9 9 6 ) P ro v is io n  o f  m u ltip le  c u e s , e g , 

w h a t, w h e n , w h e re , b e tte r re f le c t  th e  c o n d itio n s  in  w h ic h  th e  o r ig in a l a c t iv it y  to o k  p la c e , 

th a n  th e  p ro v is io n  o f  s in g u la r  cu e s (W a g e n a a r, 1 9 8 6 , B re w e r , 1 9 8 8 ), so  lo n g  as th e y  are  

d is t in c t iv e  cu e s th a t ca n  h e lp  is o la te  th e  a c t iv it y  in  m e m o ry  T h e  la y o u t o f  P A R Q  ad d re sse s 

th e  te m p o ra l an d  th e m a tic  p a th w a y s  th a t re f le c t  th e  sto ra g e  s tru c tu re  an d  re tn e v a l p ro ce sse s  

o f  C o n w a y ’ s a u to b io g ra p h ic a l m e m o ry , th ro u g h  th e  p ro v is io n  o f  c u e s  re la t in g  to  w h a t 

(e x a m p le  o f  a c t iv it y ) , w h e n  (p e rso n a l c a le n d a r) an d  w h e re  (ty p e  o r c o n te x t o f  a c t iv it y )

C u e s  th a t re f le c t  th e  e m o tio n a l im p a c t o f  th e  a c t iv it y , in c re a sm g  it s  s a lie n c y  in  m e m o ry  

w e re  a lso  p ro v id e d , in  te rm s o f  th e  p h y s io lo g ic a l an d  p s y c h o lo g ic a l re sp o n se s  to  a c t iv ity  

T h e  la y o u t an d  c u e s  a re  d isc u sse d  b e lo w

3 5 3 1 D e fin it io n s  an d  In s tru c t io n s

T h e  p ro p e rtie s  o f  “ p h y s ic a l a c t iv it y ”  th a t e m e rg e d  fro m  th is  s tu d y  p ro v id e d  a 

d e ta ile d  d e sc rip tio n  o f  w h a t th e se  p a rtic ip a n ts  u n d e rsto o d  b y  th e  te rm  A  d e fin it io n  w a s  

a rtic u la te d  th a t in c o rp o ra te d  th e  em e rg e n t th o u g h ts an d  e x p re s s io n s  o f  th e  ta rg e t p o p u la tio n  

ab o u t “ life s ty le  p h y s ic a l a c t iv it y ”  an d  w a s  p la c e d  o n  p ag e  tw o  o f  th e  q u e s tio n n a ire , p r io r  to 

th e  f ir s t  q u e stio n  T h is  sta te d , “ L ife s t y le  p h y s ic a l a c t iv it y  is  a n y  b o d y  m o ve m e n t th a t is  

d o ne d u n n g  a n y  p a rt o f  a  p e rso n ’ s u su a l d a y  F o r  e x a m p le , life s t y le  p h y s ic a l a c t iv it y  ca n  

o c c u r a t h o m e , at w o rk , d u n n g  sp o rt an d  e x e rc is e , lo o k in g  a fte r  c h ild re n  o r w h ile  

t ra v e llin g ”  In v e s t ig a tio n s  o f  p a rtic ip a n t u n d e rsta n d in g  o f  th is  te rm  a re  ra re  (T u d o r- L o c k e  

et a l , 2 0 0 3 ) an d  th is  s tu d y  a ffo rd e d  th e  o p p o rtu n ity  to  sta te  th e  c o n te x t o f  th e  q u e stio n n a ire  

in  th e  w o rd s  o f  th e  ta rg e t p o p u la tio n  C u ltu ra l- s p e c if ic  v o c a b u la ry  h a s b een  sh o w n  to  be an 

im p o rta n t c o n s id e ra tio n  fo r  o b ta in in g  a c c u ra te  in fo rm a tio n  fro m  a q u e stio n n a ire  (W a m e c k e  

et a l , 1 9 9 7 )

T e rm in o lo g y  u se d  b y  p a rtic ip a n ts  to  d e sc n b e  th e  co n ce p ts  o f  “ h ig h  in te n s ity ”  an d

“ m o d era te  in te n s ity ”  w e re  a lso  fo rm u la te d  m to  a d e s c n p tiv e  sta te m e n t H ig h  in te n s ity  w a s

d e scn b e d  a s , “ T h is  is  an  a c t iv it y  a t a  m a x im u m  le v e l I t  is  v e r y  t in n g  an d  ca n n o t u s u a lly  be

co n tin u e d  fo r  lo n g  p e n o d s It  re q u ire s  n e a r to  1 0 0 %  e ffo rt”  M o d e ra te  in te n s ity  w a s

d e scn b e d  a s , “ T h is  is  a c t iv it y  a t a  s te a d y , c o n sta n t le v e l Y o u ’ re  a w a re  th a t y o u  a re  a c t iv e ,

b u t i t ’ s n o t too  t in n g  Y o u  a re  m a k in g  an  e ffo rt  (5 0 - 7 0 % ), w o rk in g  a g a in s t a  re s is ta n c e ”

T h e se  d e sc n p tio n s  w e re  p la c e d  im m e d ia te ly  p n o r to  th e  re s p e c tiv e  in te n s ity  q u e stio n s  T h is

w a s  in  o rd e r to  c o n te x tu a lis e  th e  q u e stio n  fo r th e  re sp o n d e n t an d  to  c la n fy  th e  re q u ire m e n ts

o f  each  q u e stio n  A  ta b le  o f  s ig n ific a n t  p h y s io lo g ic a l an d  p s y c h o lo g ic a l ch a n g e s a sso c ia te d
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w ith  e a ch  in te n s ity  w a s  a lso  p la c e d  in  b e tw e e n  e a ch  “ ty p e  o f  p h y s ic a l a c t iv it y ”  q u e stio n  

T h e se  w e re  to  a c t as r e c a ll c u e s  to  h e lp  th e  re sp o n d e n t re m e m b e r re la te d  a c t iv it ie s  fo r  th a t 

in te n s ity  F o r  e x a m p le , h ig h  in te n s ity  in c lu d e d  “ B re a th e  v e ry  d e e p ly , fa s t h e a rt ra te , sw e a t a 

lo t , c o n c e n tra tin g  h a rd  an d  fe e lin g  w re c k e d ”  P le a s e  see  th e  d ra ft v e rs io n  o f  P A R Q  

(A p p e n d ix  f iv e )

3 5 3 2  Q u e stio n s

T h e  p a rt ic ip a n ts ’ n a tu ra l d e co m p o sitio n  o f  p h y s ic a l a c t iv it y  in to  v a r io u s  c a te g o rie s  

p ro v id e d  an  in s t in c t iv e  d e s ig n  s tru c tu re  o f  q u e stio n s  th a t s p e c if ic a lly  p ro b ed  tim e  sp en t 

d o in g  a c t iv it y  in  th e se  s ix  ca te g o rie s  T h e  s a lie n t (p h y s ic a l an d  p s y c h o lo g ic a l) m te n s ity  

d e sc rip to rs  id e n tifie d  fo r  b o th  h ig h  an d  m o d era te  m te n s ity  a c t iv it ie s  a lso  p ro v id e d  an  

a d d itio n a l r e c a ll c u e , to  h e lp  n a rro w  th e  fo c u s  o f  th e  re t r ie v a l e n q u iry  in  a u to b io g ra p h ic a l 

m e m o ry , to  a  s p e c if ic  a c t iv it y  T h e  q u e stio n n a ire  w a s  fo rm a tte d  to  e n q u ire  ab o u t e a ch  o f  

th e  s ix  ty p e s  o f  p re v io u s ly  id e n tifie d  a c t iv it ie s , f ir s t ly  a t h ig h  in te n s ity  an d  th en  a t m o d erate  

m te n s ity , d u rin g  th e  p re v io u s  se ve n  d a ys  T h is  d e c o m p o s itio n  o f  to ta l P A  in to  s m a lle r  

ca te g o rie s  o ffe rs  th re e  ad va n ta g e s o v e r a  s in g le  a ll- m c lu s iv e  q u e stio n  in  th a t it  (a ) c la r if ie s  

w h a t a c t iv it y  is  in c lu d e d  m  th e  q u e stio n , (b ) p ro v id e s  an  o rg a n ise d  fra m e w o rk  fo r  re tr ie v in g  

in fo rm a tio n  an d  re sp o n d in g  an d  (c )  re d u ce s  th e  co m p u ta tio n a l b u rd e n  o n  th e  re sp o n d en t 

( B la ir  &  B u rto n , 1 9 9 1 , M e a n s &  L o ftu s , 1 9 9 1 , T o u ra n g e a u  e t a l , 2 0 0 0 )

T h e  w o rd in g  o f  e a ch  q u e stio n  w a s  d e lib e ra te ly  p h ra se d  to  e n co u rag e  the  re sp o n d en t 

to  b e  as a c c u ra te  an d  e ffo rt fu l as p o s s ib le  m  c a lc u la t in g  th e ir  a n sw e rs  T h is  w a s  a c h ie v e d  

b y  th e  u se  o f  w o rd s  su c h  as “ co u n t m in u te s” , “ e a ch ” , “ a ll q u e s tio n s”  an d  “ e v e ry  b o x ”

T h e se  w o rd s  w e re  a lso  p la c e d  m  b o ld  c o lo u r to  e m p h a sise  th e ir  im p o rta n c e  In  th is  w a y , it  

w a s  e xp e c te d  th a t th e  re sp o n d e n t w o u ld  eng ag e  in  a  d e lib e ra te  e n u m e ra tiv e  s tra te g y  to  

c a lc u la te  in d iv id u a l in c id e n c e s  o f  a c t iv it y  fo r  e a ch  c a te g o ry  an d  a v o id  a  ra te  b ase d  

e s tim a tio n , w h ic h  h as b een  sh o w n  to  b e  a  le s s  a c c u ra te  fre q u e n c y  e n u m e ra to r ( B la ir  &  

B u rto n , 1 9 9 1 , B u rto n  &  B la ir , 1 9 8 9 ) E a c h  q u e stio n  h a d  th e  sam e  w o rd in g  an d  w a s  a lso  

o n ly  o ne  se n te n ce  lo n g  T h is  w a s  to  a v o id  ta x in g  th e  w o rk in g  m e m o ry  w ith  lo n g , 

c o n d itio n a l se n te n ce s , to  re in fo rc e  th e  e n u m e ra tiv e  s tra te g y  an d  a lso  to  m o tiv a te  th e  

re sp o n d e n t to  a p p ly  e ffo rt  in  a c c u ra te ly  re t r ie v in g  a p p ro p ria te  m e m o n e s
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3 5 3 3  C a le n d a r fe a tu re

T h is  q u e stio n n a ire  a sk s  th e  p a rtic ip a n t to  r e c a ll P A  fro m  th e  p re v io u s  se ve n  d a ys 

T o  e n h an ce  a c c u ra c y  an d  to  re d u ce  c o g n it iv e  b u rd e n , it  is  im p o rta n t to  a s s is t  th e  p a rtic ip a n t 

to  lim it  th e ir  sco p e  o f  memory retrieval to th e  s p e c if ic  tim e fra m e  m  q u e stio n  Is s u e s  o f  

te le sc o p in g  (in c lu d in g  a c t iv it ie s  th a t o c c u rre d  o u ts id e  o f  th e  q u e stio n  re fe re n c e  p e rio d ) an d  

o m is s io n  (fo rg e ttin g  o f  re le v a n t a c t iv it ie s ) h a v e  p re v io u s ly  b e e n  so u rc e s  o f  e rro r in  o th e r 

typ e s o f  q u e s tio n n a ire s  (S u d m a n , 1 9 8 0 , T o u ra n g e a u  e t a l 2 0 0 0 ) T h e  c o m p le tio n  o f  a 

p e rs o n a lly  re le v a n t re fe re n c e  c a le n d a r fo r  e ve n ts  th a t e x te n d  a c ro ss  o n e  o r m a n y  life t im e  

p e n o d s h a v e  p re v io u s ly  b een  u se d  in  o th e r re se a rc h  ( B e ll i , 1 9 9 8 , M e a n s &  L o ftu s , 1 9 8 7 ) 

T h is  is  th o u g h t to c o n te x tu a lis e  th e  tim e  fra m e  fo r  th e  re sp o n d e n t an d  to  p ro v id e  so m e  

p e rs o n a lly  s a lie n t re c a ll c u e s  th a t m a y  h e lp  to  tr ig g e r o th e r in fo rm a tio n  th a t m a y  le a d  to  the  

re tr ie v a l o f  a  re le v a n t m e m o ry

A lth o u g h  it  ap p ea rs th a t th e  a p p lic a t io n  o f  a “ p e rso n a l c a le n d a r”  (P C )  o r a  “ t im e lin e  

c a le n d a r”  h a s b e en  re s tr ic te d  to  q u e stio n n a ire s  d e ta ilin g  w ith  life t im e  to p ic s  an d  a lso  in  

in te rv ie w  se ttin g s  ( B e ll i , 1 9 9 8 ), it  h a s b e en  in c lu d e d  in  th e  d e s ig n  o f  th is  q u e stio n n a ire  in  

an  e ffo rt to  re d u ce  th e  e ffe c ts  o f  te le sc o p in g  an d  o m is s io n  I t  w a s  a lso  h o p ed  th a t th e  

p e rso n a l c a le n d a r w o u ld  p ro v id e  c o n te x tu a l c u e s  to  th e  re sp o n d e n t ab o u t th e ir  w h e re a b o u ts  

an d  th e ir  o w n  a c t iv it ie s  o v e r th e  p re v io u s  se ve n  d a y s  T h e  P C  p ro v id e s  a m e a n s o f  

e x p lo rin g  th e  th e m a tic  an d  te m p o ra l a sp e c ts  o f  a c t iv it ie s  o v e r th e  p re v io u s  se ve n  d a y s , 

w h ic h  re fle c ts  th e  s tru c tu re  o f  th e  re t r ie v a l p ro c e sse s  in  C o n w a y ’ s (1 9 9 6 ) m o d e l o f  

a u to b io g ra p h ic a l m e m o ry  T h e  se v e n -d a y  c a le n d a r e ffe c t w a s  a lso  a p p lie d  to  th e  sp ace  

w h e re  a n sw e rs  to  e a ch  o f  th e  q u e stio n s  w o u ld  be  p la c e d  B y  d e co m p o sin g  th e  w e e k  in to  

se v e n  in d iv id u a l d a y s  in s te a d  o f  one b lo c k  u n it o f  tim e  (a  w e e k ), it  w a s  e xp e c te d  to 

en co u rag e  th e  re sp o n d e n t to  go th ro u g h  e a ch  in d iv id u a l d a y  an d  c o u n t a n y  re le v a n t 

in c id e n c e s  T h e  n am e  o f  e a ch  d a y  w a s  w ritte n  in to  e a ch  in d iv id u a l b o x

3 6  Im p lic a t io n s  fo r  Q u e s tio n n a ire  D e s ig n

In  su m m a ry , th e  d a ta  fro m  th e se  fo c u s  g ro u p s h a s  p ro v id e d  an  in v a lu a b le  in s ig h t

in to  th e  u n d e rsta n d in g  o f  “ p h y s ic a l a c t iv it y ”  as it  a p p lie s  to  th e  d a y -to -d a y  liv e s  o f  th e

p a rtic ip a n ts  o f  th is  s tu d y  It  h as a lso  e n a b le d  a c c e ss  to  th e  e v e ry d a y  ja rg o n  an d

u n d e rsta n d in g  o f  p h ra se s  a sso c ia te d  w ith  th e  o p e ra tio n  o f  p h y s ic a l a c t iv it y , in c lu d in g  its

v a r ie d  p h y s io lo g ic a l an d  p s y c h o lo g ic a l e ffe c ts  In  th is  w a y , th e  la y o u t an d  co n te n t o f

P A R Q  sh o u ld  a p p ro p n a te ly  re f le c t  h o w  p a rtic ip a tio n  in  p h y s ic a l a c t iv it y  im p a c ts  o n  the
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d a ily  liv e s  o f  th e se  18 -5 5  y e a r o ld  Ir is h  a d u lts . T h e  e m e rg e n ce  o f  m a n y  p ro p e rtie s  fro m  the  

q u a lita t iv e  d a ta , su ch  as th e  v a r io u s  ty p e s  o r ca te g o rie s  o f  a c t iv it ie s , th e  s p e c if ic  e xa m p le s  

w ith in  th o se  c a te g o rie s  an d  th e  d iffe re n t p h y s io lo g ic a l an d  p s y c h o lo g ic a l e ffe c ts  fo r  e ach  

in te n s ity , h a s p ro v id e d  d e ta ile d  in fo rm a tio n  ab o u t th e  e n co d in g  p ro p e rtie s  o f  d iffe re n t 

a sp e c ts  o f  P A . M o d e ls  o f  a u to b io g ra p h ic a l m e m o ry  (A B M ) , su c h  as C o n w a y  (1 9 9 6 ), 

su g g e st th a t p e o p le  w il l  m o re  lik e ly  re tr ie v e  a s p e c if ic  e ve n t i f  th e y  h a v e  c u e s  th a t a re  

d is t in c t iv e  to  th e  e ve n t an d  th a t m a tch  its  o r ig in a l e n co d in g . T h e  ad d ed  in c lu s io n  o f  the  

p e rso n a l c a le n d a r la y o u t co m p le te s th e  p o s s ib ilit ie s  o f  u s in g  m u ltip le  m e m o ry  re t r ie v a l 

cu e s re la t in g  to  th e  “ w h e n ” , “ w h e re ” , “ w ith  w h o ”  an d  “ h o w  it  fe lt ”  a sp e c ts  o f  p a rtic ip a tio n  

in  P A . T h is  sh o u ld  e n h an ce  th e  re tr ie v a l o f  m o re  a c c u ra te  m e m o rie s  (W a g e n a a r, 1 9 8 6 ).

P ro v is io n  o f  th e se  cu e s w ith  th e  u se  o f  th e  p a rtic ip a n ts  o w n  lan g u a g e  to  d e sc rib e  the  

c o n te x t, e n co u rag e s a q u e stio n  fo rm a t w h ic h  sh o u ld  in  so m e w a y  re f le c t  th e  o rig in a l 

e n co d in g  c o n d itio n s  an d  th e re fo re  fa c ilita te  an  a p p ro p ria te  re t r ie v a l s tra te g y . B y  

d e co m p o sin g  th e  q u e stio n s  b y  in te n s ity , c a te g o ry  o f  a c t iv it y  an d  b y  d a y , it  is  h o p ed  th a t the  

n u m b e r o f  e ve n ts  to  be re c a lle d  fo r  e ach  q u e stio n  w il l  be lo w . T h is  sh o u ld  e n co u rag e  the  

re sp o n d en t to  a c c e ss  th e  a u to b io g ra p h ic a l m e m o ry  at G e n e ra l E v e n t  ( G E )  le v e l, b e fo re  

p ro ce e d in g  to  th e  re t r ie v a l o f  se n so ry  r ic h  an d  d e ta il s p e c if ic  in fo rm a tio n  at E v e n t S p e c if ic  

K n o w le d g e  ( E S K )  le v e l (C o n w a y , 1 9 9 6 ). T h is  is  th e  le v e l a t w h ic h  in fo rm a tio n  ab o u t 

re c e n t ly  p e rfo rm e d  s p e c if ic  a c t iv it ie s , th a t la s t  m in u te s  an d  h o u rs , is  h e ld  an d  is  th u s m o st 

re le v a n t to  th is  q u e s tio n n a ire . T h e  a p p lic a tio n  o f  tw o  m o d e ls  o f  c o g n it iv e  p sy c h o lo g y  to  th e  

q u e stio n n a ire  d e s ig n  an d  ite m  g e n e ra tio n  sta g e , p ro v id e s  a th e o re tic a l b a s is  fo r  th e  s tru c tu re  

and  co n te n t o f  th e  o u tco m e  q u e s tio n n a ire .

3 .7 . L im ita t io n s  an d  F u tu re  R e se a rc h

T h e  fo c u s  g ro u p s in  th is  s tu d y  e n a b le d  an  u n d e rsta n d in g  o f  k e y  p h y s ic a l a c t iv it y  

re la te d  te rm s , am o n g  th e  ta rg e t p o p u la tio n  fo r  w h o m  th e  f in a l v e rs io n  o f  P A R Q  is  in te n d e d . 

T h is  m eth o d  o f  in v e s tig a tio n  p ro v id e s  th e  re se a rc h e r w ith  a m e a n s o f  g a u g in g  p e o p le ’ s 

in te rp re ta tio n s , d e sc rip tio n s  an d  o p in io n s  o n  a s p e c if ic  to p ic  (B a rb o u r  &  K it z in g e r , 1 9 9 9 ). 

T h e re  a re  h o w e v e r, a c k n o w le d g e d  lim ita t io n s  to  u s in g  fo c u s  g ro u p s , n a m e ly  th a t th e  d a ta  

a n a ly s is  p ro ce d u re s  ca n  b e  c o m p le x  an d  re s u lts  m a y  h a v e  re s tr ic te d  g e n e ra lis a b ility  ( F l ic k , 

2002).

T h e  re s u lts  o f  th is  s tu d y  sh o w e d  th a t typ e  o f  a c t iv it y  w a s  re a d ily  re m e m b ere d  and

d isc u sse d  w ith o u t p ro b in g . D e ta ile d  d e sc rip tio n s  o f  in te n s ity  o f  a c t iv it y  w e re  a lso  re a d ily
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re c a lle d  w ith  v a ry in g  d e g ree s o f  p ro b in g  O th e r a sp e c ts  o f  th e  F I T T  p r in c ip le s  (1 e , 

d u ra tio n  an d  fre q u e n c y ) w e re  n o t s p e c if ic a lly  e n q u ire d  ab o u t in  th is  s tu d y , as th e  re tr ie v a l 

s tra te g ie s  u se d  to  c a lc u la te  th em  w e re  a  s p e c ific  o b je c tiv e  o f  th e  c o g n itiv e  in te rv ie w s  in  

s tu d y  tw o  H o w e v e r , th e  d ep th  o f  in fo rm a tio n  ab o u t ty p e  an d  in te n s ity  o b ta in e d  in  th is  

s tu d y  su g g e sts  th a t d u ra tio n  an d  fre q u e n c y  sh o u ld  h a v e  a lso  b e e n  s p e c if ic a lly  p ro b ed  

F u tu re  re se a rc h  sh o u ld  u n d e rta k e  th is  e x p lo ra tio n  as it  m a y  p ro v id e  v a lu a b le  in fo rm a tio n  

ab o u t th e  e n co d in g  p ro p e rtie s  an d  m eth o d  o f  sto ra g e  o f  d u ra tio n  an d  fre q u e n c y  w ith in  

A B M  T h is  in fo rm a tio n  c o u ld  th e n  be  in c o rp o ra te d  in to  th e  d e s ig n  o f  a  n e w  q u e stio n n a ire
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C h a p t e r  4 - P r e - T e s t i n g  T h e  PARQ A  C o g n i t i v e  I n t e r v i e w  S t u d y

4  1 In tro d u c tio n

T h e  p ro c e ss  o f  c o g n it iv e  in te rv ie w in g  a im s  to  s tru c tu re  th e  p re -te s tin g  s itu a tio n  b y  

e m p lo y in g  a  m o d e l o f  c o g n it iv e  th e o ry  to  c o n s tru c t th e  in te rv ie w  It  fo c u se s  e x p lic it ly  o n  

th e  c o g n it iv e  p ro c e sse s  th a t p a rtic ip a n t’ s u se  a s  th e y  go th ro u g h  th e  q u e s tio n n a ire , 

a ttem p tm g  to id e n t ify  so u rce s  o f  re sp o n se  e rro r an d  to  e v a lu a te  th e  q u a lity  o f  in fo rm a tio n  

re c e iv e d  fro m  th e  p a rtic ip a n t (G e rb e r , 2 0 0 2 ) O n e  p re -te st m eth o d  u se s  T o u ra n g e a u ’ s 

(1 9 8 4 ) an d  c o lle a g u e s  (T o u ra n g e a u  et a l , 2 0 0 0 ) m o d e l o f  th e  q u e stio n -a n sw e r re sp o n se  

p ro c e ss  to  tra c k  th e  th o u g h t d e v e lo p m e n t, b y  a s se s s in g  th e  p a rt ic ip a n ts ’ a n sw e rs  an d  

o b se rv in g  th e ir  b e h a v io u rs  A c c o rd m g  to  th is  m o d e l, th e re  a re  fo u r “ c o g n it iv e  p ro c e sse s ”  

th a t th e  p a rtic ip a n t m a y  u se  to  a n sw e r a  q u e stio n  T h e se  p ro c e sse s  a re  ( i )  E n c o d in g  

(c o m p re h e n s io n ), ( 11)  R e t r ie v a l, (m ) Ju d g e m e n t an d  ( iv) R e sp o n se  an d  h a v e  b een  

p re v io u s ly  d e sc rib e d  in  d e ta il in  S e c tio n  2  5 2

T h e  te rm  “ c o g n it iv e  in te rv ie w ”  ( C l )  m a y  b e  s lig h t ly  m is le a d in g , in  th a t it  is  n o t 

s o le ly  th e  p a rt ic ip a n ts ’ c o g n it iv e  p ro c e sse s  th a t a re  ta k e n  in to  a c c o u n t d u n n g  th e  in te rv ie w  

N o t e v e ry th in g  th e  p a rtic ip a n t w rite s  o n  th e  q u e s tio n n a ire  o r sta te s to  th e  in te rv ie w e r w il l  

c le a r ly  e x p la in  th e ir  th o u g h t p ro c e sse s  In  m a n y  in s ta n c e s , m is re a d in g  a q u e stio n  o r 

sk ip p in g  so m e im p o rta n t in s tru c t io n  is  o fte n  d o ne at a  su b co n sc io u s  le v e l, l  e , a w a y  fro m  

th e  p a rtic ip a n ts ’ a w a re n e ss  S u ch  in fo rm a tio n  is  a c q u ire d  b y  th e  in te rv ie w e r , th ro u g h  

c a re fu l o b se rv a tio n  o f  th e  p a rtic ip a n ts  as th e y  co m p le te  th e  q u e s tio n n a ire  (W il l is , 1 9 9 9 )

T h e  in te rv ie w  se ttin g  a lso  p ro v id e s  m a n y  n o n -v e rb a l in d ic a tio n s  o f  p ro b le m  a re a s th at an  

a tte n tiv e  in te rv ie w e r  m a y  d e te ct T h e se  a re  su g g e stiv e  o f  im p lic it  co m p re h e n sio n  

(e n c o d in g ) p ro b le m s th a t a re  n o t a lw a y s  id e n tifie d  th ro u g h  c o n sc io u s  v e rb a lis a t io n  o f  

th o u g h ts (B e a tty , 2 0 0 4 ) P o te n tia l p ro b le m s c a n  b e  id e n tif ie d  b y  w a tc h m g  th e  p a rtic ip a n t 

an d  n o tin g  th in g s  lik e  h e s ita t io n s , s ig h in g , lo o k in g  b a c k , n o tin g  w h a t p a rts  th e y  a tten d  to 

an d  w h a t p a rts  th e y  a re  in c lin e d  to  ig n o re , w h e th e r th e y  fo llo w  th e  q u e s tio n n a ire  

s e q u e n tia lly  o r w h e th e r th e y  te n d  to  s k ip  o r ju m p  a c ro ss  q u e s tio n s/se c tio n s  (G e rb e r , 2 0 0 2 ) 

T h e se  o b se rv a tio n s  w e re  c o n c u rre n tly  re co rd e d  in  a  n o te b o o k  a s  th e  in te rv ie w  p ro g re sse d  

In  th is  w a y , c o g n itiv e  in te rv ie w in g  a c ts  a s  an  e ffe c t iv e  p re -te stm g  to o l p ro v id m g  in v a lu a b le  

an d  in fo rm a tiv e  c u e s  to  th e  in te rv ie w e r ab o u t th e  p ra c t ic a lit ie s  o f  c o m p le tin g  th e  

q u e s tio n n a ire  (B e a tty , 2 0 0 4 )
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C o g n it iv e  in te rv ie w in g  h a s b een  n o ted  as o ne  p o te n tia l m eth o d  to  id e n t ify  an d  

c o rre c t p ro b le m s w ith  q u e s tio n n a ire s . N u m e ro u s a c a d e m ic  s u rv e y  c e n tre s , g o ve rn m e n t 

a g e n c ie s  an d  c o m m e rc ia l f irm s  in  th e  U .S .A . h a v e  in c o rp o ra te d  c o g n it iv e  in te rv ie w in g  in to  

th e ir  u su a l p ro ce d u re s  fo r  q u e stio n n a ire  d e v e lo p m e n t (e .g ., U .S . N a tio n a l In s titu te  o f  

H e a lth , U .S . N a tio n a l C a n c e r In s titu te , N a tio n a l C e n tre  fo r  H e a lth  S ta t is t ic s  an d  th e  U .S . 

G o v e rn m e n t C e n su s  B u re a u ). C o g n it iv e  in te rv ie w in g  h a s a lso  b e en  in g ra in e d  in to  

p ro ce d u re s  fo r  d e v e lo p in g  la rg e -sc a le  U .S . fe d e ra l s u rv e y s , e .g ., N a tio n a l H e a lth  In te rv ie w  

S u rv e y  an d  U .S . N a tio n a l C e n su s  ( W il l is , 1 9 9 9 ). D e sp ite  its  u se  in  h ig h  p ro f ile  g o ve rn m e n t 

and  a ca d e m ic  in s titu te s , re c o rd s  o f  m e th o d o lo g ie s  u se d  an d  e m p ir ic a l e v id e n ce  su p p o rtin g  

th e  u se  o f  c o g n itiv e  in te rv ie w s  is  r e la t iv e ly  s c a rc e  (B e a tty , 2 0 0 4 ). C o n v e rse  an d  P re s se r 

(1 9 8 6 ) s im ila r ly  re p o rt th a t . .w e  ra re ly  le a v e  re c o rd s  fo r  e a ch  o th e r. H o w  a p re -te st w a s  

co n d u cte d , w h a t in v e s tig a to rs  le a rn e d  fro m  it , h o w  th e y  re d e s ig n e d  th e ir  q u e s tio n n a ire s  on  

th e  b a s is  o f  it  -  th ese  m a tte rs  a re  re p o rte d  o n ly  s k e tc h ily  in  re se a rc h  re p o rts , i f  a t a ll” ,

(p .5 2 ). A  re v ie w  o f  s tu d ie s  th a t e v a lu a te d  q u e s tio n n a ire  p re -te s tin g  in te rv ie w s  fo u n d  th a t 

th e  c r ite r ia  fo r  m e a su rin g  th e  e ffe c t iv e n e s s  h a s  ty p ic a lly  b e en  p o o rly  d e fin e d  an d  th a t th e  

d ata  u se d  to  e v a lu a te  th e se  s tu d ie s  h as n e ith e r b een  s y s te m a t ic a lly  c o lle c te d  o r a n a ly se d  

(F o d d y , 1 9 9 8 ).

In  th e  c o n te x t o f  p h y s ic a l a c t iv it y , d iffe re n t c o g n it iv e  in te rv ie w in g  te ch n iq u e s  h a ve  

b een  u sed  to  ( i )  e x p lo re  th e  re c a ll o f  P A  in  yo u n g  p e o p le  (M c K e n n a  et a l ., 2 0 0 4 ) an d  ( i i )  to  

p re -te st th e  L ife t im e  P h y s ic a l A c t iv it y  Q u e s tio n n a ire  (F r ie d e n re ic h  e t a l ., 1 9 9 8 ). M c K e n n a  

an d  c o lle a g u e s  a p p lie d  th e  fo u r C l  m n e m o n ic s  a d vo ca te d  b y  A llis o n  (1 9 9 6 ) (d e ta ile d  in  

C h a p te r T w o ). T h e se  m n e m o n ics  w e re  u se d  to  e lic it  in fo rm a tio n  fro m  th e  p a rtic ip a n ts  

ab o u t h o w  th e y  re c a ll p h y s ic a l a c t iv it y . T h is  fo rm  o f  C l  h a s t ra d it io n a lly  b een  u se d  b y  

p o lic e  o ff ic e rs  an d  c r im in a l p sy c h o lo g is ts  to  e n h an ce  th e  m e m o rie s  o f  e y e -w itn e sse s  

(A llis o n , 1 9 9 6 ; M iln e  et a l ., 2 0 0 2 ). T h e  m n e m o n ic s  a re  in te n d e d  to  s p e c if ic a lly  p ro b e  fo r 

d e ta ils  o f  a p a r t ic u la r  e ve n t fro m  m e m o ry  an d  do  n o t ap p e a r to  h a v e  b een  u se d  fo r  th e  

p u rp o se  o f  q u e stio n n a ire s  p re -te s tin g  (A llis o n , 1 9 9 6 ). Q u e s tio n n a ire  d e v e lo p m e n t and  p re ­

te s tin g  h as tra d it io n a lly  u se d  a c o g n itiv e  m o d e l o f  th e  q u e s tio n -a n sw e r p ro c e ss  

(T o u ra n g e a u , 1 9 8 4 ; T o u ra n g e a u  et a l ., 2 0 0 0 ) to  fa c ilita te  th e  e x p lo ra tio n  o f  th e  p ro ce ss  

in v o lv e d  in  u n d e rsta n d in g  a q u e stio n  an d  re t r ie v in g  an  a n sw e r fro m  m e m o ry . In  th e ir  C l ’ s , 

F r ie d e n re ic h  an d  c o lle a g u e s  (1 9 9 8 ) p re -te ste d  th e  L ife t im e  P h y s ic a l A c t iv it y  Q u e s tio n n a ire  

b y  u s in g  T o u ra n g e a u ’ s  m o d e l to  a sse ss  th e  c o g n itiv e  p ro c e sse s  u se d  w h e n  a n sw e rin g

q u e stio n s . A lth o u g h  th is  s tu d y  d id  n o t e v a lu a te  th e  e ffe c t iv e n e s s  o f  th e  C l  te c h n iq u e , re s u lts
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p ro v id e d  th e  re se a rc h e rs  w ith  in fo rm a tio n  ab o u t w h a t th e  re sp o n d e n t u n d e rsto o d  b y  th e  

q u e stio n  an d  w h a t re t r ie v a l s tra te g ie s  w e re  u sed

4  2  A im  an d  O b je c tiv e s  o f  th is  s tu d y

T h e  a im  o f  th is  s tu d y  w a s  to  q u a lita t iv e ly  p re -te st th e  d ra ft v e rs io n  o f  th e  n e w  

p h y s ic a l a c t iv it y  r e c a ll q u e s tio n n a ire , b y  m e a n s o f  a  c o g n itiv e  in te rv ie w in g  te ch n iq u e  

(G e rb e r , 2 0 0 2 , W il l is , 2 0 0 2 ) T h e  fo u r c o g n it iv e  p ro c e sse s  o f  th e  q u e stio n -a n sw e r p ro ce ss  

m o d e l (T o u ra n g e a u , 1 9 8 4 , T o u ra n g e a u  et a l , 2 0 0 0 ) w e re  a sse sse d  d u rin g  th e  p re -te s tin g  o f  

th e  q u e s tio n n a ire  T h e  s p e c if ic  o b je c tiv e s  o f  th e  s tu d y  w e re  to  ( i )  id e n t ify  w h ic h  c o g n itiv e  

p ro ce sse s  a re  a ffe c te d  b y  th e  p ro b le m s , a m b ig u itie s  an d  m isu n d e rs ta n d in g s  p re se n t in  th e  

d ra ft v e rs io n  o f  th e  p h y s ic a l a c t iv it y  r e c a ll q u e s tio n n a ire  (P A R Q ) , ( 11)  id e n t ify  w h a t 

re t r ie v a l p ro c e sse s  p a rtic ip a n ts  u se  to  c a lc u la te  th e  fre q u e n c y  an d  d u ra tio n  o f  a c t iv it ie s  a t 

m o d era te  an d  h ig h  in te n s ity , an d  (m ) am en d  p ro b le m a tic  a re a s  id e n tif ie d  w ith in  the  

q u e stio n n a ire  T h e  o u tco m e  o f  th is  s tu d y  w a s  to  p ro d u ce  a  d ra ft v e rs io n  o f  th e  

q u e stio n n a ire  th a t c o u ld  th e n  b e  a sse sse d  fo r r e lia b ilit y  an d  v a lid it y

4  3 M e th o d s

T h e  se q u e n ce  o f  e ve n ts  in v o lv e d  in  co n d u c tin g  a  C l  s tu d y  a re  o u tlin e d  o v e r le a f in  

F ig u re  4  1 T h e se  in c lu d e  ( i )  c o n su lt in g  an  e x p e rt re v ie w  p a n e l, ( 11)  c re a tin g  an  in te rv ie w  

s c r ip t , ( in )  p la n n in g  re c ru itm e n t, (iv) c o n d u c tin g  th e  s e rie s  o f  in te rv ie w s  an d  ( v )  a n a ly s in g  

th e  d a ta

F a c e  V a lid it y

P n o r  to  a sse ssm e n t b y  th e  e xp e rt re v ie w  p a n e l, P A R Q  w a s  a d m in is te re d  to  n in e  

fr ie n d s  an d  fa m ily  (M a le = 3 3 % , age ran g e  2 0 -5 5 ) T h is  fo rm  o f  c a s u a l e x a m in a tio n  o f  the  

q u e stio n n a ire  b y  m e m b e rs o f  th e  p u b lic  p ro v id e d  a fo rm  o f  fa c e  v a lid it y  fo r  P A R Q  E a c h  

p a rtic ip a n t co m p ete d  th e  q u e stio n n a ire  and  o ffe re d  th e ir  o p in io n s  o n  its  d e s ig n  an d  

stru c tu re  T im e  to  co m p le te  P A R Q  ran g e d  fro m  2 5 -4 0  m in u te s  R e s u lts  in d ic a te d  th a t th e re  

w e re  d if f ic u lt ie s  m  u n d e rsta n d in g  th e  c o n te x t o f  th e  q u e s tio n n a ire , b e ca u se  o f  th e  le n g th y  

in s tru c t io n s  g iv e n  o n  p ag e s tw o  an d  th re e  T h e re  w a s  a lso  d if f ic u lt y  m  se e in g  th e  w o rd  

“ m in u te s ”  m  th e  a n sw e r b o x e s , w h ile  th e  u se  o f  th e  v a r ie ty  o f  d iffe re n t c o lo u rs  ca u se d  

c o n fu s io n  an d  w e re  co n s id e re d  a  fo rm  o f  d is tra c tio n  T h e se  p ro b le m s w e re  n o ted  and  

a lte ra tio n s  m ad e  p n o r to  th e  e x p e rt re v ie w  p a n e l
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First Draft O f Questionnaire Is Available For Testing

P re p a ra tio n  fo r In te rv ie w in g  R e c ru itm e n t

E x p e rt  re v ie w  p a n e l D e te rm in e  th e  ty p e s  o f  su b je c ts  to  be

R e v ie w  q u e s tio n n a ire , su g g e st im p ro v e m e n ts  in te rv ie w e d , d e v e lo p

D e v e lo p  b a s ic  p ro b es &  in te rv ie w  s c rip t s tra te g y . S c h e d u le  in te rv ie w s .

C o g n it iv e  In te rv ie w in g  R o u n d

In d iv id u a l in te rv ie w s  a re  co n d u cte d  w ith  5 -1 0  su b je c ts  <--------------
A

In te rv ie w e rs  a n a ly se  and  w rite  up co m m e n ts on  e ach  in te rv ie w  done 

T h e  q u e stio n n a ire  is  re v ise d

Is  an o th e r ro u n d  o f  c o g n itiv e  te s tin g  to  be co n d u c te d ?  Y E S   ►

i
N O

i

R e lia b ilit y  f ie ld  te s tin g  o f  q u e stio n n a ire  to  co m m e n ce

Figure 4.1. S c h e m a tic  d ia g ra m  o f  c o g n itiv e  in te rv ie w in g  p ro c e ss . A d a p te d  fro m  “ C o g n it iv e  

In te rv ie w in g  and  Q u e s tio n n a ire  D e s ig n : B e tte r  q u e stio n s  a re  o u rs  fo r  th e  a s k in g ” , (W il l is , 

2 0 0 2 , p . 2 4 ).

4 .3 .1 . Expert Review Panel

T h e  p u rp o se  o f  e s ta b lish in g  an  e xp e rt re v ie w  p a n e l in  th is  s tu d y  w a s  to  re v ie w  the  

q u e stio n n a ire  p r io r  to  te s tin g  on th e  g e n e ra l p u b lic , so  th a t th e  fo llo w in g  o b je c tiv e s  co u ld  

be a c h ie v e d , ( i )  d e te ct o b v io u s  p ro b le m s , ( i i )  su g g e st im p ro v e m e n ts  ( i i i )  m o d ify  p r io r  to  

co m m e n c in g  in te rv ie w in g , and  ( iv )  c re a te  p ro b e s fo r an  in te rv ie w  s c r ip t ( W il l is , 2 0 0 2 ).

4 .3 .1 .1 . R e c ru itm e n t o f  e xp e rt re v ie w  p an e l m em b e rs

R e v ie w  p a n e l m em b e rs (N = 6 , F e m a le = 8 3 % ) w e re  re c ru ite d  to  re p re se n t e x p e rie n c e  

in  b o th  th e  su b je c t a re a  (p h y s ic a l a c t iv it y )  an d  g e n e ra l q u e s tio n n a ire  u se . T h e se  in c lu d e d  

tw o  sp o rt and  e x e rc is e  sc ie n c e  le c tu re rs  and  tw o  sp o rt an d  e x e rc is e  s c ie n c e  p o stg ra d u a te s , 

w h o  e ach  h ad  k n o w le d g e  o f  th e  p h y s ic a l a c t iv ity  d o m a in  and  h ad  a lso  u se d  q u e stio n n a ire s
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w ith in  th is  f ie ld  T h e  g ro u p  a lso  in c lu d e d  tw o  p s y c h o lo g is ts  w h o  u se  a  v a r ie ty  o f  

q u e s tio n n a ire s  w ith in  th e ir  p ro fe s s io n

4  3 1 2  P ro ce d u re  o f  e xp e rt re v ie w  p a n e l m e e tin g

P n o r  to  m e e tin g , e a ch  m e m b e r o f  th e  re v ie w  g ro u p  w a s  g iv e n  a  c o p y  o f  the  

q u e stio n n a ire  an d  a sk e d  to  f i l l  it  o u t in  th e ir  o w n  tim e  H a v in g  co m p le te d  th e  q u e stio n n a ire , 

a ll re v ie w  m e m b e rs w e re  th e n  a sk e d  to  c o n s id e r th e  q u e s tio n n a ire  u n d e r s p e c if ic  h e a d in g s 

th a t w e re  g iv e n  to  th em  b y  th e  re se a rc h e r (T a b le  4  1 )  T h e y  w e re  a lso  a sk e d  to  b rin g  th ese  

o b se rv a tio n s  an d  co m m e n ts to  th e  g ro u p  m e e tin g  fo r  o p en  d is c u s s io n  T h e  re v ie w  g ro u p  

m et fo r  a p p ro x im a te ly  9 0  m in u te s  T h e  g ro u p  w a s  g iv e n  a  b r ie f  in tro d u c tio n  to  

T o u ra n g e a u ’ s (1 9 8 4 ) c o g n itiv e  m o d e l o f  th e  q u e stio n -a n sw e r re sp o n se  p ro c e ss , as th is  w a s  

th e  m eth o d  th a t w o u ld  b e  u se d  to  e v a lu a te  p a rt ic ip a n ts ’ re sp o n se s  in  th e  fo rth c o m in g  

c o g n itiv e  in te rv ie w s  A l l  p a rtic ip a n ts  w e re  th e n  in v ite d  to  f r e e ly  c o n trib u te  th e ir  

im p re ss io n s  an d  co m m e n ts ab o u t th e  q u e stio n n a ire  u n d e r th e  v a r io u s  h e a d in g s  o u tlin e d  m  

T a b le  4  1

T a b le  4  1 Expert review headings for analysis o f the draft PARQ 
H e a d in g  D e ta ils

Q u e s tio n n a ire 1 T h e  in s tru m e n t as a  w h o le , ra th e r th a n  p a rt ic u la r  fe a tu re s  o f

L e v e l in d iv id u a l q u e stio n s

2 A sse ssm e n ts  o f  th e  c o n c e p tu a l an d  lo g ic a l b a se s o f  th e  

q u e stio n n a ire

3 Is s u e s  o f  fo rm a ttin g , c la r it y  o f  p u rp o se  o f  q u e stio n n a ire  an d  

in s tru c t io n s  e tc

4 O th e r a d m in is tra tiv e  is s u e s

S e c tio n  L e v e l 1 F in d in g s  th a t re la te  to  th e  se n e s  o r ra n g e  o f  q u e stio n s  th a t a re  

g ro u p e d  to g e th e r
2 Q u e stio n  o rd e rin g  e tc

In d iv id u a l Q u e s tio n 1 F in d in g s  th a t re la te  to

L e v e l - th e  p h ra s in g
- re c a ll d em an d s
» in h e re n t b ia s

- lo g ic

- a n y  o th e r fe a tu re s  o f  e a ch  q u e stio n  in  is o la t io n

N o te  A d a p te d  fro m  “ C o g n it iv e  In te rv ie w in g  an d  Q u e s tio n n a ire  d e s ig n  A  T ra in in g  

M a n u a l” , ( W il l is , 1 9 9 9 )
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4  3 1 3  A n a ly s is  o f  d a ta  fro m  e xp e rt re v ie w  p a n e l

D a ta  w a s  c o lle c te d  v ia  w ritte n  co m m e n ts su b m itte d  b y  th e  re v ie w e rs  (a fte r  th e y  h ad  

co m p le te d  th e  q u e s tio n n a ire ) an d  n o te -ta k in g  b y  th e  re se a rc h e r o f  v e rb a l co m m e n ts m ade 

b y  th e  re v ie w e rs  d u rin g  th e  m e e tin g  A n a ly s is  o f  d a ta  w a s  co n d u cte d  s im u lta n e o u s ly  w ith  

d a ta  c o lle c t io n  P o te n tia l p ro b le m s w e re  id e n tifie d  b y  th e  g ro u p  an d  d is c u sse d  u n til 

su g g e sted  im p ro v e m e n ts  w e re  ag reed  u p o n  w ith in  th e  g ro u p  P a rt ic ip a n t v e r if ic a t io n  w a s  

fa c ilita te d  b y  re ite ra tin g  su g g e sted  ch a n g e s an d  e n co u ra g in g  th e  p a n e l to  co m m e n t 

D is c u s s io n  an d  a n a ly s is  w e re  s tru c tu re d  a c c o rd in g  to  th e  h e a d in g s  o u tlin e d  in  T a b le  4  1 

a b o v e , i  e , ( l )  q u e s tio n n a ire  le v e l, ( 11)  se c tio n  le v e l an d  ( 111)  in d iv id u a l q u e stio n  le v e l

4  3 1 4  R e s u lts  fro m  th e  e xp e rt re v ie w  p a n e l 

l  Q u e s tio n n a ire  L e v e l 

T h e  q u e stio n n a ire  w a s  su g g e sted  to  b e  in it ia lly  o ff-p u ttm g  b e ca u se  o f  its  b u lk  T h e  

q u a n tity  o f  te x t an d  th e  v a r ie ty  o f  c o lo u rs  w e re  th o u g h t to  c o n trib u te  to  a  se n se  o f  c o n fu s io n  

an d  a la c k  o f  c la r it y  ab o u t w h a t w a s  re q u ire d  T h e  re v ie w  g ro u p  su g g e ste d  th a t th e  u se  o f  

c o lo u rs  d id  p ro v id e  a  v is u a l a id  in  h e lp in g  to  id e n t ify  d iffe re n t p a rts  o f  th e  q u e s tio n n a ire , 

b u t th a t th e  u se  o f  a lte rn a tin g  c o lo u rs  fo r  d iffe re n t c a te g o rie s  w ith in  th e  sam e  se c tio n  w a s  a 

so u rce  o f  c o n fu s io n

T h e  lo g ic a l an d  co n ce p tu a l b a s is  o f  th e  q u e s tio n n a ire  w a s  c h a lle n g e d  F ir s t ly , the  

la y o u t o f  th e  q u e stio n n a ire  w a s  q u e stio n e d  as it  d id  n o t a s s is t  th e  re sp o n d e n t to  k n o w  in  

ad va n ce  w h a t th e  c o n te x t o f  th e  q u e stio n s  w ith in  th e  q u e s tio n n a ire  w o u ld  b e  It  w a s  q u e rie d  

as to  w h e th e r th e  c u rre n t la y o u t w o u ld  a llo w  re sp o n d e n ts to  u n d e rsta n d  th e  co n ce p t o f  

a n sw e rin g  se p e ra te  q u e stio n s  ab o u t th e  sam e  a c t iv it ie s  th e y  p e rfo rm e d  a t tw o  d iffe re n t 

in te n s it ie s , in  a  c o n se c u tiv e  fo rm a t It  w a s  re co m m e n d e d  th a t th is  sh o u ld  b e  b r ie f ly  

e x p la in e d  at th e  b e g in n in g  o f  th e  q u e stio n n a ire  In  th is  w a y , th e  p u rp o se  o f  th e  

q u e stio n n a ire  w o u ld  b e co m e  m o re  ap p a re n t to  th e  p a rtic ip a n t

T h e  le n g th  o f  th e  q u e stio n n a ire  w a s  d eem ed  to  b e  o ff-p u ttin g  an d  m a y  co n trib u te  to  

d e -m o tiv a tin g  th e  p a rtic ip a n t I t  w a s  su g g e sted  th a t th e  g e n e ra l la y o u t o f  th e  q u e stio n n a ire  

c o u ld  b e  a lte re d  to  m a x im is e  sp ace  A  la n d sc a p e  fo rm a t w a s  p ro p o se d  in  fa v o u r o f  a 

p o rtra it se t-u p , fo r  b o th  h ig h  and  m o d erate  in te n s ity  q u e stio n s  It  w a s  su g g e ste d  th a t th is  

w o u ld  re d u ce  th e  b u lk  o f  th e  q u e stio n n a ire  an d  p ro v id e  m o re  sp a ce  to  c o n te x tu a lis e  th e  

q u e s tio n s , th u s e n h a n c in g  th e  p a rtic ip a n ts ' u n d e rsta n d in g  o f  th e  ta s k  a t h an d
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i i  S e c tio n  L e v e l

T h e  in c o n s is te n c y  in  c a te g o ry  t it le s  w ith in  th e  tw o  se c tio n s  (1 e , ( 1)  h ig h  an d  ( 11)  

m o d era te  in te n s ity  se c t io n s ) w a s  q u e n e d  I t  w a s  fe lt  th a t a  m o re  c o n s is te n t fo rm a ttin g  an d  

la b e llin g  o f  c a te g o rie s  sh o u ld  b e  a p p lie d  to  b o th  in te n s ity  s e c t io n s , a s  th is  w o u ld  re d u ce  a n y  

p o te n tia l a m b ig u ity  o r  m isu n d e rs ta n d in g  F o r  e x a m p le , th e  h ig h  in te n s ity  se c tio n  d id  n o t 

h a v e  a  “ co m m u tin g ”  c a te g o ry  an d  it  w a s  fe lt  th a t m in u te s  sp e n t “ w a lk in g  to  w o rk ”  m a y  

th e re fo re  b e  in c lu d e d  in  an o th e r c a te g o ry  su c h  as th e  “ le is u re ”  c a te g o ry  H o w e v e r as 

“ co m m u tin g ”  d o e s ap p ea r in  th e  e n su in g  m o d era te  in te n s ity  s e c t io n , th e  p o s s ib ility  e x is ts  

fo r  p a rtic ip a n ts  to  e n te r d u p lic a te  m in u te s  sp e n t “ w a lk in g  to  w o rk ”  in  b o th  th e  “ le is u re ”  an d  

“ co m m u tin g ”  c a te g o rie s , fo r  th is  m o d era te  in te n s ity  se c tio n  E q u a lly , th e  “ o th e r”  c a te g o ry  

in  th e  h ig h  in te n s ity  se c tio n  th a t e n co u rag e d  p a rtic ip a n ts  to  in c lu d e  m in u te s  sp e n t d o in g  

th in g s  lik e  “ c lim b in g  s ta ir s ”  and  “ ru sh in g  a ro u n d ” , w a s  n o t p re se n t as a  c a te g o ry  o p tio n  in  

th e  m o d era te  in te n s ity  se c tio n  I t  w a s  re co m m e n d e d  th a t b o th  se c tio n s  sh o u ld  b e  fo rm a tte d  

in  a c o n s is te n t m a n n e r to  d im in is h  o p p o rtu n ity  fo r  e rro r

T h e  re p e titio n  o f  th e  y e llo w  b o x e s , d e ta ilin g  p h y s io lo g ic a l an d  p s y c h o lo g ic a l 

re sp o n se s to  p a rtic ip a tio n  in  a c t iv it y  a t a  s p e c if ic  in te n s ity , w a s  su g g e ste d  to  be  n e e d le s s ly  

u s in g  sp ace  as w e ll as u n n e c e s s a r ily  ad d in g  to  th e  c o g n it iv e  d e m an d s o f  th e  p a rtic ip a n t 

T h e  ra tio n a le  fo r  h a v in g  re p e a te d  re m in d e rs  o f  h o w  th e  p a rtic ip a n t sh o u ld  fe e l w a s  to  h e lp  

th em  to fo c u s  th e ir  a n sw e rs  o n  a c t iv it y  at a  s p e c if ic  le v e l o f  in te n s ity  It  w a s  su g g e sted  th a t 

re d u c in g  th e  fre q u e n c y  o f  re m in d e rs  an d  im p ro v in g  th e  q u a lity  o f  p re se n ta tio n  o f  th e  

re sp o n se s m  th e  y e llo w  b o x , c o u ld  b e tte r se rv e  th is  u t ilit y

111 In d iv id u a l Q u e stio n  L e v e l

T h e  n a tu re  o f  th e  in fo rm a tio n  re q u e ste d  b y  th e  q u e s tio n  w a s  c o n s id e re d  to  be  v e ry

b u rd e n so m e  o n  th e  p a rt ic ip a n t’ s m e m o ry  T w o  re v ie w e rs  fe lt  th a t i t  w a s  v e ry  d if f ic u lt  to  be

e x a c t in  a n sw e rin g  th e  q u e s tio n s , w ith  o ne  su g g e stin g  th a t an  a v e ra g e  w o u ld  b e  m o re

am e n a b le  to  b e in g  u s e r- fn e n d ly  It  w a s  e x p la in e d  th a t th e re  is  a  re q u ire m e n t fo r  the

in fo rm a tio n  re c e iv e d  fro m  th e  p a rtic ip a n t to  b e  as a c c u ra te  as p o s s ib le , m  o rd e r to  a sse ss

w h e th e r th e  p a rtic ip a n t is  p e rfo rm in g  th e  m in im u m  am o u n t o f  p h y s ic a l a c t iv it y

re co m m e n d e d  fo r  h e a lth  p u rp o se s

T h e  g e n e ra l in s tru c t io n s  fo r  c o m p le tin g  th e  q u e s tio n n a ire  an d  th e  p ro v is io n  o f  an

e x a m p le , lo c a te d  o n  P a g e s  3 an d  4  o f  th e  q u e s tio n n a ire , w a s  d e e m e d  to  b e  v e ry  c o n fu s in g

b y  th re e  o f  th e  re v ie w e rs  A s  th e  p a rtic ip a n t c o u ld  n o t v is u a lly  se e  a n y  q u e stio n s  an d  co u ld
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n o t re la te  to  th e  d em an d s o f  th e  q u e stio n , it  w a s  fe lt  th a t th is  d ep th  o f  e x p la n a tio n  w a s  n o t 

re q u ire d  at th is  sta g e . T h e re  w a s  a lso  a g e n e ra l fe e lin g  o f  “ n e e d in g  to  do  so m e th in g ”  at the  

end  o f  P ag e  3 , h a v in g  re a d  tw o  p ag es o f  te x t . A  su g g e sted  am e n d m e n t w a s  to  re d u ce  the  

am o u n t o f  te x t an d  to  re a rra n g e  th e  p o s it io n in g  o f  th e  in s tru c t io n s  an d  e xa m p le  to  a  lo c a tio n  

th a t w a s  o f  c o n te x tu a l s ig n ific a n c e  to  th e  p a rtic ip a n t, i .e ., ab o ve  th e  a c tu a l q u e stio n . I t  w a s  

fe lt  b y  so m e  re v ie w e rs  th a t it  w a s  u n c le a r fro m  th e  in s tru c t io n s  w h e th e r th e  “ p a st-se v e n - 

d a y s ”  in s tru c t io n  in c lu d e d  o r e x c lu d e d  “ to d a y ” . I t  w a s  su g g e sted  th a t a  c la r if ic a t io n  

se n te n ce  w a s  re q u ire d  to  re d u ce  a n y  p o te n tia l m isu n d e rs ta n d in g s .

4 .3 .1 .5 . D is c u s s io n  o f  fin d in g s  fro m  th e  e xp e rt re v ie w  p a n e l

T h e  e xp e rt re v ie w  a p p ra isa l o f  th e  d ra ft v e rs io n  o f  th e  q u e s tio n n a ire  p ro v e d  to  be 

in fo rm a tiv e  an d  in s ig h tfu l. I t  p ro v id e d  an  o p p o rtu n ity  to  te st th e  q u e s tio n n a ire  o n  

p a rtic ip a n ts  w h o  a re  in fo rm e d  ab o u t th e  to p ic s  o f  p h y s ic a l a c t iv it y  an d /o r q u e stio n n a ire  u se  

and  d e s ig n . T h e se  re v ie w e rs  h ad  n o t b een  in v o lv e d  w ith  th e  d e v e lo p m e n t o f  th is  

q u e stio n n a ire  (P A R Q ) to  th is  p o in t an d  w e re  th e re fo re  a b le  to  p ro v id e  fre s h  an d  o b je c tiv e  

c o n s tru c t iv e  c r it ic is m . T h e  re v ie w  p a n e l p ro v id e d  an  in s ig h t in to  p o te n tia l p ro b le m  a re as 

th a t w e re  n o t o v e r t ly  ap p aren t to  th e  d e s ig n e r o f  th e  q u e s tio n n a ire . T h e  im p o rta n ce  and  

b e n e fit o f  su b m ittin g  th e  d ra ft v e rs io n  to  a g ro u p  o f  in fo rm e d  e xp e rts  w a s  re fle c te d  in  th e  

v a r ie ty  an d  v o lu m e  o f  su g g e sted  am e n d m e n ts th a t w e re  d is c u sse d  d u rin g  th e  co u rse  o f  the  

re v ie w .

T h e  d is c u s s io n  fa c ilita te d  th e  a c h ie v e m e n t o f  th e  o b je c tiv e s  o f  th e  e xp e rt re v ie w

p a n e l. F ir s t ly , th e  m o st o b v io u s  p ro b le m s w ith in  th e  q u e s tio n n a ire  w e re  d e te cte d , as

illu s tra te d  in  th e  re s u lts  se c tio n  a b o ve . A l l  le v e ls  o f  P A R Q  w e re  fo u n d  to  be a ffe c te d  b y

p ro b le m s , i .e ., a t th e  q u e s tio n n a ire , se c tio n  an d  in d iv id u a l q u e stio n  le v e ls . S e c o n d ly ,

h a v in g  id e n tifie d  th e se  p ro b le m s , a p p ro p ria te  am e n d m e n ts w e re  su g g e ste d  an d  ag re e d  u p o n

b y  th e  e xp e rt re v ie w  g ro u p . T h e se  am en d m en ts p e rta in e d  to  is s u e s  o f  la y o u t, w o rd in g ,

co n ce p tu a l lo g ic  an d  re c a ll d e m an d s. F o r  e x a m p le , to  ad d re ss  a p ro b le m  id e n tifie d  b y  the

g ro u p  as p o te n tia lly  a ffe c tin g  co m p re h e n sio n  an d  r e c a ll, it  w a s  su g g e sted  th a t th e  co n te n t o f

b o th  in te n s ity  q u e stio n s  sh o u ld  be c o n s is te n t an d  c o n ta in  th e  sam e  t it le s . T h is  su g g e stio n

w a s  im p le m e n te d  in  o rd e r to  re d u ce  th e  o p p o rtu n ity  fo r  a m b ig u ity  an d  m isu n d e rs ta n d in g

am o n g  re sp o n d e n ts . C o h e re n t an d  u n ifo rm  v o c a b u la ry  h a s  b e en  sh o w n  to  re d u ce

re sp o n d e n t b u rd e n  an d  im p ro v e  c o m p re h e n sio n , th u s  fa c ilita t in g  b e tte r q u a lity  a n sw e rs

(W a m e c k e  et a l ., 1 9 9 7 ). A n o th e r is su e  id e n tifie d  as a  p o te n tia l co m p re h e n sio n  p ro b le m  w a s
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th e  in c o n s is te n t u se  o f  m u ltip le  c o lo u rs  to  re p re se n t d iffe re n t q u e stio n s  It  w a s  su g g e sted  b y  

th e  g ro up  th a t th e  u se  o f  so  m a n y  c o lo u rs  w a s  u n n e c e ssa ry  an d  m ig h t d is tra c t an d  co n fu se  

th e  re sp o n d en t It  w a s  re co m m e n d e d  th a t th e y  sh o u ld  e ith e r b e  re m o v e d  o r m ad e  u n ifo rm ,

1 e , o ne  c o lo u r p e r q u e stio n  T h is  am en d m en t w a s  a lso  m ad e  as th e re  d id  n o t ap p ea r to  be 

a n y  th e o re t ic a l b a s is  fo r  u s in g  c o lo u rs , th e re fo re  th e  ab se n ce  o f  th e m  m a y  a s s is t in  re d u c in g  

th e  d is tra c t io n , su g g e sted  b y  th e  g ro u p , an d  m a y  im p ro v e  th e  co n ce p tu a l lo g ic  o f  th e  

q u e stio n n a ire  A n  e xa m p le  o f  a  su g g e stio n  th a t w a s  n o t a cce p te d , as it  w a s  c o n tra ry  to  

e v id e n ce -b a se d  o p in io n , w a s  th e  re co m m e n d a tio n  to  re d u ce  th e  b u rd e n  o n  th e  re sp o n d en ts 

m e m o ry  b y  p h ra s in g  th e  q u e stio n  to  e n co u rag e  th e  re sp o n d e n t to  p ro v id e  “ u s u a l”  o r 

“ a v e ra g e ”  e s tim a te s , ra th e r th a n  h a v in g  to  th in k  b a c k  o n  e v e ry  d a y  o v e r th e  p a st w e e k  A s  

th e  p u rp o se  o f  d e v e lo p in g  P A R Q  is  to  p ro d u ce  an  in s tru m e n t th a t a c c u ra te ly  re fle c ts  a c tu a l 

p a rtic ip a tio n  ra te s , th a t ca n  b e  co m p are d  a g a in s t re co m m e n d e d  m in im u m  p a rtic ip a tio n  

g u id e lin e s  fo r  h e a lth  b e n e fits , th is  su g g e stio n  w a s  re je c te d  E n c o u ra g in g  re sp o n d e n ts  to  

th in k  in  te rm s o f  “ a v e ra g e ” , re s u lts  in  re t r ie v a l s tra te g ie s  th a t a re  m o re  l ik e ly  to  be 

e stim a te d , p ro d u c in g  in fo rm a tio n  th a t is  in a c c u ra te  (B u rto n  e t a l , 1 9 9 1 , T o u ra n g e a u  et a l , 

2000)

T h e  th ird  o b je c tiv e  o f  th e  e xp e rt re v ie w  p a n e l w a s  to  m o d ify  th e  d ra ft q u e stio n n a ire  

p n o r to  co m m e n c in g  th e  f ir s t  ro u n d  o f  c o g n it iv e  in te rv ie w s  T h is  w a s  e a rn e d  o u t, o n ce  the 

su g g ested  re v is io n s  w e re  ag reed  u p o n  b y  th e  re v ie w  g ro u p  (A p p e n d ix  s e v e n ) F in a lly , the  

p ro b le m s id e n tifie d  an d  su g g e sted  am e n d m e n ts m ad e  b y  th e  re v ie w  p a n e l, p ro v id e d  an  

in s ig h t in to  w h ic h  ty p e s  o f  e rro rs  an d  p ro b le m s a sso c ia te d  w ith  th e  m o d e l o f  th e  q u e stio n - 

a n sw e r p ro c e ss  (T o u ra n g e a u , 1 9 8 4 ) w e re  e v id e n t T h is  e n a b le d  th e  c o n s tru c tio n  o f  an  

in te rv ie w  se n p t fo r  u se  in  th e  su b se q u e n t c o g n itiv e  in te rv ie w  s tu d y

4  3 2  Interview script

T h e  ad va n ta g e s o f  an  in te rv ie w  se n p t a re  ( i )  th a t it  p ro v id e s  th e  in te rv ie w e r w ith  a 

p la n , ( 11)  p e rm its  c o n s is te n c y  a c ro ss  in te rv ie w s  an d  ( 111)  a llo w s  th e  re se a rc h e r to  id e n t ify  in  

a d v a n c e , w h ic h  ty p e s  o f  p ro b e s a re  b e st su ite d  to  e v a lu a te  th e  c o g n it iv e  d em an d s o f  th e  

q u e stio n n a ire  (B e a t ty , 2 0 0 4 , W il l is , 2 0 0 4 ) A  v a n e ty  o f  v e rb a l p ro b in g  te c h n iq u e s  w e re  

e m p lo ye d  in  th is  s tu d y  to  e n su re  th a t a ll a sp e c ts  o f  T o u ra n g e a u ’ s (1 9 8 4 ) q u e stio n - 

a n sw e n n g  p ro c e ss  m o d e l w e re  a sse sse d  A  b n e f  d e sc n p tio n  o f  e a c h  o f  th e  d iffe re n t ty p e s 

o f  p ro b e s is  g iv e n  o v e r le a f in  T a b le  4  2  T h e  in te rv ie w  se n p t sh o u ld  in c lu d e  a  co m b in e d  

v e rb a l p ro b in g  an d  o b se rv a tio n  s tra te g y , d u e  to  th e  s e lf-n a v ig a t io n  o f  th e  p a rtic ip a n t
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th ro u g h  th e  q u e stio n n a ire  (G e rb e r , 2 0 0 2 ) O b se rv a tio n  s tra te g ie s  u se d  m  th is  s tu d y  in c lu d e d  

( 1)  w a tc h in g  w h a t th e  p a rtic ip a n t h ad  lo o k e d  at an d  ig n o re d , ( 11)  fo llo w in g  th e ir  n a v ig a tio n  

th ro u g h  th e  q u e s tio n n a ire , an d  ( 111)  o b se rv in g  i f  th e y  d id  w h a t w a s  a sk e d  o f  th em  A  

su m m a ry  o f  th e  ty p e s  o f  v e rb a l p ro b e s u se d  in  c o g m tiv e  in te rv ie w s  is  g iv e n  in  T a b le  2  8  

T h e  v e rb a l p ro b e s an d  o b se rv a tio n s  in c lu d e d  in  th e  in te rv ie w  se n p t u se d  fo r  th is  s tu d y  is  

in c lu d e d  in  A p p e n d ix  s ix  T h e  q u e stio n s  an d  p ro b e s u se d  w e re  d e s ig n e d  to  p ro m p t th e  

p a rtic ip a n t to  re v e a l so m e in fo rm a tio n  ab o u t w h ic h  ty p e s  o f  c o g n it iv e  p ro c e sse s  w e re  u se d  

to  a n sw e r th e  q u e stio n s  W h ile  th e  se n p t p ro v id e s  a  s tru c tu re  fo r th e  in te rv ie w , in te rv ie w e rs  

a re  a lso  e n co u rag e d  to  b e  f le x ib le  an d  sp o n ta n e o u s ly  e x p lo ra t iv e , in  o rd e r to  o b ta in  

s itu a tio n -s p e c ific  in fo rm a tio n  A s  s u c c e s s iv e  ro u n d s o f  in te rv ie w in g  b ro u g h t im p ro v e m e n ts  

to  th e  q u e s tio n n a ire , th e  co n te n t o f  th e  in te rv ie w  se n p ts  ch a n g e d  s lig h t ly  w ith  e ach  ro u n d  

T h is  re fle c te d  a  re d u c tio n  m  th e  n u m b e r o f  e rro rs  o b se rv e d  an d  p ro b le m s id e n tif ie d , as the  

ro u n d s p ro g re sse d

4  4  R e c ru itm e n t fo r  c o g n it iv e  in te rv ie w s  

V o lu n te e rs  fo r th is  s tu d y  w e re  a sk e d  to  co m p le te  a  sc re e n in g  fo rm  (A p p e n d ix  o n e ) 

w h ic h  in c lu d e d  th e  fo llo w in g  se le c tio n  c n te n a  a ) a g e , b ) g e n d e r, c )  p la c e  o f  re s id e n c e  

(D u b lin  v s  o u ts id e  D u b lin ) , d ) o c c u p a tio n  / u n e m p lo y m e n t sta tu s  an d  e ) p h y s ic a l a c t iv it y  

stag e  o f  ch an g e  (S O C ) S O C  is  a  c o n s tru c t o f  th e  T ra n s th e o re tic a l M o d e l ( T T M ) , a p p lie d  to 

p h y s ic a l a c t iv it y  (P ro c h a s k a  e t a l , 1 9 9 4 ) R e c ru itm e n t o f  p o te n tia l p a rtic ip a n ts  w a s  

co n d u cte d  v ia  e -m a il, w o rd  o f  m o u th  an d  fa c e -to -fa c e  co n ta c t a t a  h o s p ita l, u n iv e rs ity , 

s c h o o l s ta f f  ro o m , o ff ic e  b u ild in g s  an d  a  b a n k  P a rtic ip a n ts  w e re  se le c te d  fo r  th e  c o g n itiv e  

in te rv ie w s  b y  s tra t if ie d  sa m p lin g  (T h o m a s  e t a l , 2 0 0 1 ) T h is  o c c u rre d  b y  f ir s t ly  d iv id in g  

th e  v o lu n te e rs  b y  o ne  s p e c ific  c n te n a  an d  th e n  ra n d o m ly  se le c tm g  th em  fo r  p a rtic ip a tio n  

In  th is  s tu d y , th e  d iv id in g  c n te n o n  w a s  p h y s ic a l a c t iv it y  S O C  an d  p a rtic ip a n ts  w e re  d iv id e d  

in to  g ro u p  o ne  (s ta g e s  1 -3 ) o r g ro u p  tw o  (S ta g e  4 - 5 ) W h e re  p o s s ib le , 5 0 %  o f  p a rtic ip a n ts  

fo r e a ch  ro u n d  o f  in te rv ie w s  re p re se n te d  e a ch  o f  th e se  tw o  ca te g o n e s  T h is  w a s  in te n d e d  to 

re p re se n t th e  th o u g h ts o f  th o se  th a t a re  n o t y e t re g u la r ly  p h y s ic a lly  a c t iv e  (s ta g e s  1 -3 ), in  

co n tra s t to  th o se  th a t a re  (s ta g e s  4  &  5 )

4  5 R e s e a rc h e r t ra in in g  fo r  c o g m tiv e  in te rv ie w s

C o g n it iv e  in te rv ie w in g  is  a  s p e c if ic  fo rm  o f  q u a lita t iv e  in q u iry , w h ic h  re q u ire s  the

in te rv ie w e r  to  h a v e  re c e iv e d  s p e c ia lis e d  tra in in g  P n o r  to  c o n d u c tin g  th is  s tu d y , th e
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re se a rc h e r (a u th o r) a tte n d e d  a co u rse  o n  c o g n it iv e  in te rv ie w in g  T h is  w a s  d o n e  in  o rd e r to  

o b ta in  th e  k n o w le d g e , s k il ls  an d  e xp e rie n c e  re q u ire d  fo r  c o n d u c tin g  c o g n it iv e  in te rv ie w s  to 

p re -te st P A R Q  T h is  c o u rse  w a s  a o n e -d a y  w o rk sh o p  th a t fo rm e d  p a rt o f  th e  Q u e s tio n n a ire  

D e v e lo p m e n t, E v a lu a t io n  an d  T e s t in g  (Q D E T )  c o n fe re n c e , w h ic h  w a s  h e ld  in  S o u th  

C a ro lin a , U  S  A  , in  N o v e m b e r, 2 0 0 2  T h e  c o n fe re n c e  w a s  sp o n so re d  b y  th e  A m e ric a n  

S ta t is t ic a l A s s o c ia t io n , th e  A m e ric a n  A s s o c ia t io n  o f  fo r  P u b lic  O p in io n  R e s e a rc h , th e  

C o u n c il o f  A m e ric a n  S u rv e y  R e s e a rc h  O rg a n isa tio n s  an d  th e  In te rn a tio n a l A s s o c ia t io n  o f  

S u rv e y  S ta t is t ic ia n s  D u rin g  th is  w o rk sh o p , w h ic h  w a s  ru n  b y  E le a n o r  G e rb e r o f  th e  U  S  

C e n su s  B u re a u , th e  re se a rc h e r g a in e d  p ro f ic ie n c y  m  w r it in g  in te rv ie w  s c r ip ts , c o n d u c tin g  

p ilo t  in te rv ie w s  an d  a p p ly in g  th e  c o g n itiv e  m o d e l o f  th e  re sp o n se  p ro c e ss  to  th e  a n a ly s is  o f  

th e  d a ta

4  6  P ro ce d u re  fo r  c o g n itiv e  in te rv ie w s

A l l  c o g n itiv e  in te rv ie w s  w e re  co n d u cte d  a t lo c a tio n s  c o n v e n ie n t to  th e  p a rtic ip a n ts  

B e fo re  co m m e n c in g , e a ch  p a rtic ip a n t w a s  a sk e d  to  re a d  an d  s ig n  an  in fo rm e d  co n se n t, 

w h ic h  d e ta ile d  th e  p u rp o se  an d  in te n d e d  o u tlin e  o f  th e  in te rv ie w , n o t if ie d  th e  p a rtic ip a n t o f  

th e  p re se n ce  o f  au d io  re c o rd in g  e q u ip m e n t an d  a lso  a llo w e d  th e  o p p o rtu n ity  to  a s k  a n y  

q u e stio n s  (A p p e n d ix  fo u r) A l l  p a rtic ip a n ts  w e re  g iv e n  € 1 5  re m u n e ra tio n  fo r  tra v e l an d  

e ach  in te rv ie w  la s te d  a p p ro x im a te ly  4 0 -6 0  m in u te s  T h e  sam e  in te rv ie w e r  (a u th o r) 

co n d u cte d  a ll o f  th e  in te rv ie w s  an d  e a ch  in te rv ie w  fo llo w e d  th e  sam e  fo rm a t, i  e , the  

p a rtic ip a n t w a s  a sk e d  to  co m p le te  th e  q u e stio n n a ire  as th o u g h  th e y  w e re  a t h o m e , w h ile  the  

in te rv ie w e r  o b se rv e d  th e m  an d  in te rru p te d  o c c a s io n a lly  w ith  q u e stio n s  fro m  the  sc rip te d  

p ro to c o l

T h e  q u e s tio n n a ire  an d  in te rv ie w  s c r ip t w e re  m o d ifie d  a fte r e a c h  ro u n d  o f  

in te rv ie w s  T h e  sy s te m  o f  co n d u c tin g  “ ro u n d s”  a llo w s  fo r  a m e n d m e n ts to  q u e stio n s  

id e n tifie d  a s  p ro b le m a tic  b y  th e  p re c e d in g  g ro u p  T h e  im p ro v e d  q u e s tio n n a ire  is  th en  te ste d  

o n  th e  fo llo w in g  g ro u p  W ill is  (2 0 0 2 ) h as id e n tif ie d  th a t “  c o g n it iv e  in te rv ie w in g  ap p ea rs 

to  fu n c tio n  b e st w ith  m u ltip le  s m a ll ro u n d s o f  in te rv ie w in g , a s  o p p o sed  to  a  m u ch  b ig g e r 

s in g le  ro u n d , l  e , th re e  ro u n d s o f  s ix  ra th e r th a n  o ne  ro u n d  o f  18 ”  (p  2 5 ) T h e  f ir s t  d ra ft o f  

th e  q u e s tio n n a ire  w a s  a d m in is te re d  to  s ix  p a rtic ip a n ts  A m e n d m e n ts  w e re  th e n  m ad e  to  the  

q u e stio n n a ire  fo llo w in g  a n a ly s is  o f  in te rv ie w  n o tes an d  th e  se co n d  d ra ft w a s  a d m in is te re d  

to  a  fu rth e r s ix  p a rtic ip a n ts  A  f in a l ro u n d  o f  f iv e  p a rtic ip a n ts  w e re  a d m in is te re d  th e  th ird  

d ra ft o f  th e  q u e s tio n n a ire  T h e  n u m b e r o f  in te rv ie w s  m  e a ch  ro u n d  w a s  d e c id e d  b y  the
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s e v e n ty  and  n u m b e r o f  p ro b le m s th a t em erg ed  T h e  b e n e fit to  be  a c h ie v e d  in  p u rsu in g  

in te rv ie w s  w ith  a q u e stio n n a ire  th a t h as o b v io u s  p ro b le m s is  m in im a l, p a r t ic u la r ly  in  the  

e a r ly  sta g es o f  C l  an d  at th is  p o in t 4 -6  in te rv ie w s  m a y  b e  s u ff ic ie n t  fo r  a  ro u n d  (G e rb e r , 

2 0 0 2 , W il l is , 2 0 0 2 ) In  th is  s tu d y , d a ta  sa tu ra tio n  ap p ea re d  a fte r  17 in te rv ie w s  A t  th is  

p o in t, n o  ap p aren t s ig n ific a n t  m isu n d e rs ta n d in g s  o f  te rm s o r m a p p ro p n a te  re tn e v a l o r 

ju d g e m e n t s tra te g ie s  w e re  o b v io u s  W ill is  (2 0 0 2 ) su g g e sts th a t th e  p ro c e ss  o f  C l  is  su ch  

th a t th e o re t ic a lly , o n e  c o u ld  in te rv ie w  o n  an  in f in it e  b a s is  an d  s t i l l  f in d  m in o r e rro rs  

b e ca u se  o f  in d iv id u a l d iffe re n c e s  H is  e x p e n e n c e  as a  c o g n it iv e  in te rv ie w e r  an d  s u rv e y  

m e th o d o lo g is t fo r  th e  N a tio n a l C a n c e r In s titu te  in  th e  U  S  A  h a s  su g g e sted  th a t, “  it  is  

se ld o m  n e c e s s a ry  to  c o n d u c t m o re  th an  12 -1 5  in te rv ie w s ” , (p  3 9 )

4  7  D a ta  A n a ly s is

A n a ly s is  o f  th e  d a ta  fro m  th e se  in te rv ie w s  in v o lv e d  a co m b in e d  a sse ssm e n t o f  th e  

n o n -v e rb a l e x p re s s io n s  o b se rv e d  b y  th e  in te rv ie w e r  as w e ll a s  th e  c o n c e rn s  an d  co m m e n ts 

m ad e  d ire c t ly  b y  p a rtic ip a n ts  d u n n g  th e  in te rv ie w s  A n a ly s is  o f  th e  o u tp u t fro m  th is  s tu d y  

w a s  s tru c tu re d  a c c o rd in g  to  g u id e lin e s  p ro ffe re d  b y  W il l is  (2 0 0 2 , 1 9 9 9 ) an d  a t a  sh o rt 

co u rse  o n  “ C o g n it iv e  In te rv ie w in g ”  b y  G e rb e r (2 0 0 2 ) , w h ic h  th e  re se a rc h e r (a u th o r) 

a tten d ed  T h e se  g u id e lin e s  are

( i )  F o llo w in g  e a ch  in te rv ie w , o b se rv a tio n s  m ad e  b y  th e  re se a rc h e r an d  co m m e n ts 

m ad e  b y  th e  p a rtic ip a n t, w e re  su m m a n se d  o n  a q u e stio n -b y -q u e stio n  b a s is  T h e  p ro b le m (s ) 

id e n tifie d  w ith in  e a ch  q u e stio n  w a s  c la s s if ie d  in to  th e  stag e  (o r  s ta g e s ) o f  th e  c o g n itiv e  

m o d e l o f  th e  q u e stio n -a n sw e n n g  p ro c e ss  th a t w a s  a ffe c te d  (T o u ra n g e a u , 1 9 8 4 , T o u ra n g e a u  

et a l , 2 0 0 0 )

( i l )  C o m m e n ts an d  p ro b le m s id e n tifie d  w e re  a c c u m u la te d  o v e r a  se n e s  o f  in te rv ie w s  

(u s u a lly  5 - 6 ), to  p ro v id e  a  m o re  co m p le te  p ic tu re  o f  su g g e sted  p ro b le m a tic  a re as

( in )  H a v in g  id e n tif ie d  w h ic h  stag e  o f  th e  q u e s tio n -a n sw e n n g  p ro c e ss  w a s  a ffe c te d , 

th e  q u e stio n  s tru c tu re  o r la y o u t w a s  m o d ifie d  G u id e lin e s  fo r  a m e n d in g  p ro b le m  q u e stio n s  

th a t re la te  to  s p e c if ic  sta g es o f  th e  q u e stio n -a n sw e r p ro c e ss  m o d e l, w e re  p ro v id e d  b y  

G e rb e r ( 2 0 0 2 )  an d  W il l is  (2 0 0 2 , 1 9 9 9 ) an d  in c lu d e d  re w o rd in g  p h ra se s , re m o v in g  w o rd s  o r 

re lo c a tin g  in s tru c t io n s

(iv) A  n e w  ro u n d  o f  in te rv ie w in g  w a s  co m m e n ce d  w ith  th e  am e n d ed  q u e s tio n n a ire , 

fo llo w in g  th e  sam e  fo rm a t o f  a n a ly s is
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(v )  R o u n d s  o f  in te rv ie w in g  ce a se d  w h e n  it  w a s  d eem ed  th a t n o  fu rth e r s ig n ific a n t  o r 

re c u rre n t p ro b le m s w e re  e m e rg in g  an d  th a t fu rth e r in te rv ie w in g  w o u ld  n o t re v e a l a n y  n e w  

d is c o v e n e s , 1 e , w h e n  d a ta  sa tu ra tio n  h ad  o c c u rre d

4  8  V a lid it y  is s u e s  

T h e  v a lid it y  o f  th e  c o g n it iv e  in te rv ie w  p ro c e ss  w a s  fa c ilita te d  b y  sy s te m a tic  

p la n n in g  o f  th e  in te rv ie w s  T h is  p ro v id e d  a  v is ib le , s tru c tu re d  an d  a cco u n ta b le  ap p ro ach  to  

u n d e rta k in g  th e  s tu d y  R e c o rd s  o f  e xp e rt re v ie w  p a n e l f in d in g s , sa m p le  re c ru itm e n t, 

in te rv ie w  s c r ip ts , q u e stio n n a ire  d e v e lo p m e n ts an d  a n a ly s is  p ro c e d u re s  w e re  m a in ta in e d  to  

p ro v id e  a tra n sp a re n t, th o ro u g h  an d  n g o ro u s  m eth o d  o f  d a ta  c o lle c t io n  an d  a n a ly s is  

V a lid it y  o f  th e  d a ta  w a s  co n s id e re d  b y  p u rp o s e ly  in c lu d in g  p a rtic ip a n t v e r if ic a t io n  A t  th e  

end  o f  e a ch  in te rv ie w , th e  in te rv ie w e r  p ro v id e d  th e  p a rtic ip a n ts  w ith  th e  o p p o rtu n ity  to  

c la r if y  a n y  p ro b le m s th e y  h ad  e n co u n te re d  w h ile  c o m p le tin g  th e  q u e s tio n n a ire  A t  th e  en d  

o f  e ach  in te rv ie w , th e  in te rv ie w e r h e ld  a  f iv e  m in u te  d e b rie fin g  in te rv ie w  w ith  the  

p a rtic ip a n t, to  a g a in  v o ic e  th e ir  o v e ra ll th o u g h ts an d  o p in io n s  ab o u t th e  q u e s tio n n a ire , 

p a r t ic u la r ly  th o se  th a t th e y  d id  n o t v o ic e  d u rin g  th e  in te rv ie w  E v id e n c e  o f  d a ta  v a lid it y  

w a s  a lso  p ro v id e d  in  th e  re d u ce d  n u m b e r o f  e rro rs  a n d  p ro b le m s  re p o rte d  as th e  ro u n d s o f  

in te rv ie w in g  p ro g re sse d

4  9  R e s u lts

T h e  p a rtic ip a n ts  w e re  d iv id e d  m to  g ro u p s in  o rd e r to  c o n d u c t se p a ra te  “ ro u n d s”  o f  

in te rv ie w in g  (N = 1 7 , m ean  age =  3 4  8 2 , S  D  =+ /- 9  3 2  y e a rs , F e m a le = 7 0  6 % ) T a b le  4  2 

b e lo w  sh o w s th e  d e m o g ra p h ic  c h a ra c te n s tic s  o f  th e  17 p a rtic ip a n ts

T a b le  4  2  D e m o g ra p h ic  d e ta ils  o f  c o g n it iv e  in te rv ie w  p a rtic ip a n ts

R o u n d N %  F e m a le %  S O C  

(s ta g e  4  &  5 )

A g e  R a n g e  (y r s ) %  E m p lo y e d

O n e 6 6 6 75 2 9 -5 2 1 0 0

T w o 6 6 6 5 0 2 2 -5 5 83

T h re e 5 80 4 0 2 7 -3 1 1 0 0

R e s u lts  fro m  th is  s tu d y  a re  p re se n te d  in  a  q u e stio n -b y -q u e stio n  b re a k d o w n  T h e  

la y o u t re fle c ts  th e  m eth o d  o f  d a ta  a n a ly s is  d e sc n b e d  a b o v e , i  e , ( i )  id e n t if ic a t io n  o f  th e  

c o g n it iv e  p ro c e ss  a ffe c te d , ( 11)  id e n tif ic a t io n  o f  th e  a sso c ia te d  q u e s tio n n a ire  p ro b le m , and  

(m ) th e  su g g e sted  am en d m en t to  th e  q u e s tio n n a ire  A  d e ta ile d  a c c o u n t o f  th e  re s u lts  fo r
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ro u n d  o ne  a re  p re se n te d  b e lo w  T h e  n u m b e r and  g ra v ity  o f  p ro b le m s  d im in is h e d  as e ach  

se n e s  o f  ro u n d s p ro g re sse d  T h e re fo re , o n ly  a su m m a ry  o f  re s u lts  fro m  ro u n d s tw o  and  

th re e  a re  p re se n te d  in  th is  se c tio n , w ith  a fu ll d e sc n p tio n  o f  p ro b le m s an d  am e n d m e n ts fo r 

th e se  ro u n d s lo ca te d  in  A p p e n d ix  e ig h t

4  9  1 Round One

P ag e  O n e  (F ro n t  C o v e r )

Problems associated with the Encoding process

( 1)  W h e n  f ir s t  g iv e n  th e  q u e s tio n n a ire , p a rtic ip a n ts  w e re  a sk e d  to  co m p le te  it  as i f

th e y  w e re  a lo n e  o r a t h o m e  O b se rv a tio n  o f  th e ir  im m e d ia te  b e h a v io u r re v e a le d  th a t one

p a rtic ip a n t to ta lly  ig n o re d  th e  in s tru c t io n s  an d  in fo rm a tio n  o n  p ag e  o n e , tw o  ap p eared  to

“ sp e e d -re ad ”  it  w h ile  th e  o th e r th re e  p a rtic ip a n ts  seem ed  to  ap p ro a ch  th e  f ir s t  pag e  m o re

a tte n tiv e ly  R e a so n s  g iv e n  fo r  th e  la c k  o f  tim e  in v e s te d  in  re a d in g  p ag e  o ne  p ro p e rly ,

in d ic a te d  th a t th e re  m a y  b e  to o  m u ch  in fo rm a tio n  to  ta k e  in  as w e ll a s  a  d e s ire  o f  “ ju s t

w a n tin g  to  get sta rte d ” , o n  b e h a lf o f  th e  p a rtic ip a n t [F e m a le , ag e  2 9 , S O C  5 ] F o r  th o se  th a t

d id  ta k e  th e  tim e  to  re a d  it , n o  o b v io u s  e n co d in g  p ro b le m s e m e rg e d

Amendments to addressing Encoding issue

T o o  m u ch  d e ta ile d  in fo rm a tio n  o n  p ag e  o ne  p la c e d  u n n e c e ssa ry  c o g n it iv e  d em an d s o n  the  

p a rt ic ip a n ts ’ w o rk in g  m e m o ry  T h e  am o u n t o f  in fo rm a tio n  w a s  re d u ce d  an d  d eco m p o sed  

in to  s m a lle r  se c tio n s  to  re d u ce  th e  lo a d  o n  w o rk in g  m e m o ry

P a g e  T w o  (P e rs o n a l C a le n d a r)

Problems associated with the Encoding process

( 0  P ro b le m s  in  u n d e rsta n d in g  e x a c t ly  w h a t w a s  re q u ire d  fo r  f i l lin g  o u t th e  p e rso n a l

c a le n d a r w e re  e v id e n t fo r  so m e p a rtic ip a n ts  T h is  w a s  e m p h a sise d  b y  h e s ita t io n s  w h e n

fo llo w in g  th e  in s tru c t io n s  m  th e  b o x , as w e ll as re p e a te d ly  g o in g  b a c k  an d  fo rw a rd  b e tw e e n

th e  p e rso n a l c a le n d a r b o xe s  an d  th e  in s tru c t io n  b o x , as i f  re c h e c k in g  w h a t w a s  to  be f ille d

in  T w o  p a rtic ip a n ts  m  p a rt ic u la r  ap p eared  v is ib ly  fru s tra te d  w ith  c o m p le tin g  th is  ta s k , w ith

o ne e v e n tu a lly  v e rb a lis in g  h e r c o n c e rn s , “ I  d o n ’ t k n o w  w h a t y o u  w a n t h e re , is  it  lik e

a n y th in g  I  d id  o r ju s t  a n y th in g  I  d id  th a t w a s  e x e rc is e 9 ”  [F e m a le , ag e  3 5 , S O C 5 ] T h is

in d ic a te s  an  encoding p ro b le m  o f  m isu n d e rs ta n d in g  o f  w h a t is  re q u ire d  o f  th e  p a rtic ip a n t

(n )  P a rtic ip a n ts  w e re  p ro b ed  to  fin d  o u t w h ic h  se v e n  d a y s  th e y  h a d  in c lu d e d  in

o rd e r to  see w h e th e r th e y  h ad  m is ta k e n ly  u n d e rsto o d  th e  in s tru c t io n s  as to  in c lu d e  “ to d a y ”
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T h is  in d ic a te d  a  v a r ia t io n  in  th e  encoding p ro c e sse s  o f  a ll p a rtic ip a n ts  F o r  so m e , it  w a s  

v e ry  c le a r  th a t th e y  sh o u ld  n o t m c lu d e  to d a y , “  b e ca u se  it  s a y s  p la c e  a  c ir c le  a ro u n d  

y e s te rd a y  an d  starting1 w ith  th a t d a y  th e  previous se v e n  d a y s ”  [F e m a le , age 3 4 , S O C  3 ] 

F o r  o th e rs , th e  p h ra s in g  o f  th e  in s tru c t io n  w a s  th e  so u rce  o f  th e ir  c o n fu s io n  F o r  tw o  o f  the  

p a rtic ip a n ts , th is  w a s  a ttrib u te d  to  th e  fa c t th a t th e  w o rd  “ d a y ”  ap p ea re d  th re e  tim e s  w ith in  

th e  sam e se n te n ce  T h is  w a s  d eem ed  to  b e  too  d if f ic u lt  to  re a d  an d  to  w o rk o u t e x a c t ly  

w h ic h  d a y  th e  p a rtic ip a n t w a s  e xp e c te d  to  m c lu d e  T h is  se n te n ce  w a s  a lso  a  so u rce  o f  

m isu n d e rs ta n d in g  fo r  o ne  p a rtic ip a n t in  th a t sh e  w a s  u n su re  h o w  fa r  to  go b a c k , “  as 

y e s te rd a y  w a s  W e d n e sd a y , do  I  n ee d  to  go b a c k  to  th e  p re v io u s  T h u rs d a y 9”  [F e m a le , age 

3 5 , S O C  5 ]

Amendments to addressing Encoding issue

T h e re  a re  too  m a n y  in s tru c t io n s  an d  th e  w o rd in g  is  too  c o m p le x  an d  to o  v e rb o se  

T h e  c o lo u r o f  th e  b o x  is  o f f  p u ttin g  (b e c a u se  th e re  a re  to o  m a n y  c o lo u rs  o n  th e  p ag e  

a lre a d y ) T h e re fo re , th e  b o x  o f  in s tru c t io n s  an d  c o lo u rs  w e re  re m o v e d  an d  o n e  c le a r  

in s tru c t io n  w a s  p la c e d  ab o ve  th e  p e rso n a l c a le n d a r, s ta tin g , “ P le a s e  w r ite  one thing in  e ach  

b o x  th a t sta n d s o u t in  y o u r m e m o ry  ab o u t e a ch  o f  th e  p a st 7 d a y s  S ta rt w ith  y e s te rd a y  ”

Problems associated with the Recall process

( l )  P a rtic ip a n ts  to o k  v a ry in g  am o u n ts o f  tim e  to  co m p le te  th e  p e rso n a l c a le n d a r 

T h is  m a y  b e  a  re s u lt  o f  th e  e n co d in g  p ro b le m s o u tlin e d  a b o v e , b u t m a y  a lso  in d ic a te  the  

d eg ree  o f  d if f ic u lt y  in  re t r ie v in g  su c h  in fo rm a tio n  T h is  is  a  recall issue A s  th e  in s tru c tio n s  

d id  n o t g iv e  s p e c if ic  g u id a n ce  to  th e  p a rtic ip a n ts  ab o u t w h ic h  d ire c tio n  to  re c a ll the 

in fo rm a tio n  ( i  e , a  fo rw a rd , b a c k w a rd  o r fre e  re c a ll d ire c t io n ), e a ch  p e rso n  w a s  o b se rv e d  to 

see w h a t th e ir  o w n  re c a ll s tra te g y  w a s  T h e y  w e re  th e n  p ro b e d  as to  w h y  th e y  a n sw e re d  in  

th a t d ire c tio n  A l l  p a rtic ip a n ts  b u t o ne  co m p le te d  th e  p e rso n a l c a le n d a r u s in g  a  b a c k w a rd  

re c a ll m eth o d  ( l  e w o rk in g  m e th o d ic a lly  b a c k  th ro u g h  th e  p a st 7  d a y s , s ta rtin g  w ith  

y e s te rd a y ) O n ly  o ne  o f  th e  p a rtic ip a n ts  u se d  a fre e - re c a ll m eth o d  (ju m p in g  b e tw e e n  d a ys 

u n til a ll d a y s  a re  c o m p le te d ) N e ith e r re c a ll s tra te g y  ap p ea re d  to  b e  q u ic k e r  th a n  th e  o th e r a t 

co m p le tm g  th e  p e rso n a l c a le n d a r

1 Bold indicates emphasis placed on these words by participant
146



T h o se  th a t u se d  b a c k w a rd  re c a ll sta ted  th a t th e y  u se d  th is  m eth o d  b e ca u se  fo r  so m e , 

it  w a s  w h a t th e y  th o u g h t th e y  h a d  b een  a sk e d  to  d o , “  th a t’ s th e  w a y  I  w a s  th in k in g  

b a c k  i t ’ s ju s t  th e  w a y  I  th o u g h t I  w a s  in s tru c te d  an d  so  I  th o u g h t I ’ d  fo llo w  the  

co m m a n d s” , [M a le , age 3 4 , S O C  5 ] F o r  o th e rs  th a t u se d  b a c k w a rd  r e c a ll, th e y  su g g ested  

th a t th e y  d id  it  th is  w a y  b e ca u se  “  it  fe lt  m o st n a tu ra l”  [F e m a le , ag e  2 9 , S O C  5 }  an d  

b e ca u se  “  I ’ m  a sy s te m a tic  th in k e r , so  I  w o u ld  p ro b a b ly  h a v e  g o n e  th a t w a y  a n y w a y  I  

fe lt  th a t w a y  a v o id e d  c o n fu s io n ”  [M a le , age 4 0 , S O C  2 ] T h e  fre e - re c a ll m eth o d  w a s  

eng ag ed  in  b y  o ne  p a rtic ip a n t b e ca u se  “ so m e  th in g s  w e re  e a s ie r  to  re m e m b e r fu rth e r b a c k  

th an  th e  th in g s  c lo s e r  y e s te rd a y  w a s  f in e  an d  T u e s d a y  w a s  f in e  b e ca u se  I  d id  so m e th in g  a 

lit t le  o u t o f  th e  o rd in a ry  o n  b o th  o f  th o se  d a y s  S a tu rd a y  an d  S u n d a y , I  te n d  to  h a v e  a  v e ry  

s tru c tu re d  w e e k e n d , so  it  ca n  b e  h a rd  fo r  m e to  re m e m b e r I  fo u n d  F r id a y  d if f ic u lt  b u t th en  

la s t  T h u rs d a y  so m e th in g  re m a rk a b le  h ap p en ed  w h ic h  h e lp e d  m e to  re m e m b e r F r id a y ” , 

[F e m a le , age 3 4 , S O C  3 ]

Amendment to addressing Recall issues

A s  e a ch  p a rtic ip a n t ap p ea rs to  n a tu ra lly  se le c t th e  m o st e f f ic ie n t  d ire c tio n  o f  re c a ll fo r  

th e m , no  s p e c ific  am en d m en t ap p ea re d  to  be  re q u ire d

Problems associated with the Judgement process

T h e  p ro b le m s ra is e d  o n  th is  p ag e  in d ic a te d  a  le v e l o f  m isu n d e rs ta n d in g  H o w e v e r , it  a lso  

in d ic a te d  th a t h a v in g  re c a lle d  p a r t ic u la r  m e m o rie s , p a rt ic ip a n t’ s w e re n ’ t su re  w h e th e r 

th e y ’ d  re trie v e d  th e  r ig h t in fo rm a tio n , i  e , d id  th e  m e m o ry  m a tc h  th e  q u e stio n 9 A  p ro b le m  

w a s  id e n tif ie d  a s  p a rtic ip a n ts  seem ed  to  h e s ita te  an d  re -re a d  th e  e xa m p le s  g iv e n  m  th e  

b o xe s  T h is  su g g e sted  th a t p a rtic ip a n ts  w e re  h a v in g  p ro b le m s d e c id in g  w h e th e r th e  

in fo rm a tio n  th e y  h a d  re trie v e d  w a s  re le v a n t to  th e  q u e stio n  a sk e d  O n e  p a rtic ip a n t sta ted  

th a t sh e  w a s n ’ t su re  w h a t ty p e  o f  m e m o rie s  w e re  to  be  f ille d  in  W h e n  a sk e d  to  re a d  th e  

in s tru c t io n s  o u t lo u d , sh e  in d ic a te d  th a t sh e  n o w  u n d e rsto o d  it  w a s  fo r  g e n e ra l m e m o rie s  

“  oh  y e a h ’ I  g e t it  n o w ” , [F e m a le , age 3 4 , S O C  3 ] T h is  is  a  judgement issue

Amendment to addressing Judgement issues

T h e  tw o  p a rt ic ip a n t’ s th a t h ad  d if f ic u lt y  w ith  w h a t th e  q u e stio n  a sk e d  o f  th e m , w e re

a sk e d  to  re a d  th e  in s tru c t io n s  o u t lo u d  an d  v e rb a lis e  th e ir  th o u g h t p ro c e ss  in  d e c id in g  w h a t

to  do F o r  b o th  p a rtic ip a n ts , th is  re v e a le d  th a t th e  p ro b le m  o c c u rre d  o n ly  b e ca u se  th e y  h ad

147



n o t re a d  th e  in s tru c t io n s  fu lly  the  f ir s t  tim e , an d  n o t b e ca u se  o f  a n y  m isu n d e rs ta n d in g  in  th e  

re a d in g  o f  the  q u e stio n . T h e re fo re , no  am en d m en t w a s  re q u ire d .

P ag e  T h re e  (D e f in it io n s )

Encoding

A ll  p a rtic ip a n ts  ap p eared  to  re a d  th ro u g h  a ll o f  p ag e  th re e  w ith o u t u n d u e  d if f ic u lt y . 

T h e re  w a s  no  o b v io u s  p a u s in g  o r re -re a d in g  o f  se n te n ce s . P a rtic ip a n ts  w e re  a sk e d  to  

p a ra p h ra se  th e  d iffe re n c e  b e tw e e n  m o d era te  an d  h ig h  in te n s it ie s . T h e re  w e re  no  ap p aren t 

m isu n d e rs ta n d in g s  n o tic e d , a lth o u g h  one p a rtic ip a n t d id  sta te  th a t sh e  w a s n ’ t su re  s h e ’d 

ag ree  w ith  a ll o f  th e  a sso c ia te d  fe e lin g s  fo r m o d era te  in te n s ity .

Problems associated with the Judgement process:

( i )  T w o  o f  th e  s ix  p a rtic ip a n ts  v e rb a lis e d  th e ir  u n c e rta in ty  ab o u t n o t b e in g  su re  

w h e th e r th e y  sh o u ld  “ do so m e th in g ”  a t th e  end  o f  th e  p ag e . T h is  is  a judgement is s u e . 

H a v in g  sp e n t so m e m in u te s  re a d in g  ab o u t h o w  th e y  sh o u ld  a n sw e r th e  c o m in g  q u e stio n s  

an d  th en  b e in g  p ro v id e d  an  e xa m p le  o f  a co m p le te d  q u e s tio n , th e  p a rtic ip a n ts  fe lt  th a t th e y  

w e re  e xp e c te d  to  w rite  so m e th in g  in  so m e w h e re  b e fo re  tu rn in g  th e  p ag e . T h e  lo c a tio n  o f  

th e  e xa m p le  b o x  o n  th is  p ag e , m ad e p a rtic ip a n ts  q u e stio n  w h e th e r th e y  sh o u ld  w rite  

so m e th in g .

Amendment to addressing Judgement issues:

T h e  e xa m p le  w a s  re m o v e d  an d  p la c e d  o n  th e  n e x t p a g e , a t th e  b e g in n in g  o f  the  

q u e s tio n s . T h is  p la c e d  th e  in s tru c t io n s  in  th e  c o n te x t o f  th e  q u e stio n  b e in g  a sk e d . T h e  

d e ta ile d  d e sc rip tio n s  o f  m o d erate  an d  h ig h  in te n s it ie s  w e re  re m o v e d  as th e se  w e re  a lso  

p re se n t in  th e  n e x t tw o  p ag es o n  th e  q u e s tio n n a ire . T h is  w a s  in te n d e d  to  re d u ce  th e  

c o g n itiv e  b u rd e n  o n  th e  p a rtic ip a n t b y  re d u c in g  th e  am o u n t th a t w a s  re q u ire d  to  re a d . 

A d d it io n a lly , it  w a s  a n tic ip a te d  to  e n h an ce  u n d e rsta n d in g  an d  to  re d u ce  th e  u n c e rta in ty  o f  

w h e th e r to  “ do so m e th in g ” .

P ag e s F o u r an d  F iv e  (H ig h  In te n s ity  Q u e s tio n )

Problems associated with the Encoding process:

T w o  p a rtic ip a n ts  d id  n o t f i l l  in  ze ro  m in u te s  in to  b o x e s  w h e re  th e y  h ad  d o n e  no

a c t iv it y  (c o n tra ry  to  in s tru c t io n s  g iv e n ). T h e se  tw o  p a rtic ip a n ts  w e re  a sk e d  to  e x p la in  w h y
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th e y ’ d  le f t  th o se  b la n k . B o th  p a rtic ip a n ts  sta ted  th a t it  w a s  b e ca u se  th o se  q u e stio n s  d id n ’ t 

a p p ly  to  th e m . “ I  d id n ’ t do  a n y  h o u se w o rk ” , [M a le ; age 4 0 ; S O C  2 ] a n d , “ I  d id n ’ t do  a n y  

sp o rt th is  w e e k ” , [F e m a le ; age 3 4 ; S O C  3 ] .T h is  is  an  encoding issue a s th e y  c le a r ly  d id  n o t 

u n d e rstan d  th e  in s tru c t io n . H o w e v e r , c o n c u rre n t p ro b in g  as th e  p a rtic ip a n t w a s  c o m p le tin g  

th a t p a rt o f  th e  q u e stio n n a ire  re v e a le d  th a t b o th  p a rtic ip a n ts  h ad  n o t se en  th e  in s tru c t io n  on  

th e  p re v io u s  p ag e  re q u e stin g  th em  to  f i l l  in  ze ro  m in u te s . T h is  n o w  b e co m e s a layout is s u e .

A  fu rth e r la y o u t is su e  w a s  id e n tifie d  w h e n  tw o  p a rtic ip a n ts  w e n t b a c k  to  a p re v io u s  

c a te g o ry  an d  e ra se d  th e  a n sw e rs  th e y ’ d  g iv e n . T h is  w a s  b e ca u se  th e y  re a lis e d  th a t th e y  h ad  

g iv e n  a n sw e rs  th a t w e re  m o re  a p p ro p ria te  fo r  a c a te g o ry  la te r  o n . In  g e n e ra l, m a n y  o f  the  

p a rtic ip a n ts  s ig h e d  a lo t an d  re c h e c k e d  th e  in s tru c t io n s  o n  th e  p re v io u s  p ag e  o n  n u m e ro u s 

o c c a s io n s . T h e  p o o r la y o u t d e s ig n  a ffe c te d  th e  e n co d in g  p ro c e ss  as it  p re v e n te d  th e  

p a rtic ip a n ts  fro m  fu lly  u n d e rsta n d in g  w h a t w a s  e xp e c te d  o f  th e m .

P a rtic ip a n ts  h ad  d if f ic u lt ie s  in te rp re tin g  th e  m e a n in g  o f  so m e  p h ra se s . O n e  

p a rtic ip a n t [M a le ; age 3 4 ; S O C  5 ] w h o  w o rk s  as a c le a n e r d id  n o t d iffe re n tia te  b e tw e e n  th e  

“ H o u se w o rk  an d  g a rd e n in g ”  an d  “ O c c u p a tio n a l”  c a te g o rie s . T h is  ca u se d  h im  to  h a v e  to  

e ra se  th e  m in u te s  h e  h ad  g iv e n  fo r  h ig h  in te n s ity  c le a n in g  in  th e  h o u se w o rk  c a te g o ry  

b e cau se  h e  re a lis e d  la te r  o n  th a t th e y  w e re  m o re  a p p lic a b le  to  th e  d e s c rip tio n  o f  

o c c u p a tio n a l p h y s ic a l a c t iv it y . H e  s ta te s , “  I  see  th a t ty p e  o f  w o rk  as w h a t I  do  o n  th e  jo b . 

M a y b e  y o u  sh o u ld  w rite  “ in  th e  h o m e ”  in s te a d ?  T h is  is  an  encoding issue as it  in d ic a te s  a 

m is in te rp re ta tio n  o f  th e  w o rd .

P a rtic ip a n ts  in d ic a te d  d is c re p a n c ie s  b e tw e e n  th e ir  o w n  u n d e rsta n d in g  o f  v a r io u s  

c a te g o ry  t it le s  an d  th e  in te n d e d  u n d e rsta n d in g  (d e p e n d in g  o n  w h ic h  c a te g o ry  h ad  b een  th e  

su b je c t o f  th e  p ro b e ). F o r  d iffe re n t c a te g o rie s , p a rtic ip a n ts  h ad  b e en  a sk e d , “ W h a t do es the  

w o rd  X  (e .g . “ L e is u re ” )  m ean  to  y o u  in  th is  c o n te x t? ” . In  th is  s tu d y , th e  w o rd  le is u re  w a s  

u n d e rsto o d  to  m ean  a n o th e r fo rm  o f  “ . .  .s tru c tu re d  e x e rc is e  a c t iv it ie s  lik e  g y m  an d  a e ro b ic s  

w h ile  sp o rt m ean s te am  a c t iv it ie s  lik e  fo o tb a ll”  [F e m a le ; age 3 4 ; S O C  3 ] . A n o th e r 

p a rtic ip a n t su g g e sts th a t it  is  “ . .  .so m e th in g  y o u  do fo r  e n jo y m e n t, a w a y  fro m  w o rk ”  [M a le ; 

age 4 0 ; S O C  2 ] . B o th  o f  th e se  e x p la n a tio n s  a re  q u ite  d iv e rs e  an d  in d ic a te  v a r ie d  

in te rp re ta tio n s  o f  th e  sam e  w o rd . T h is  is  an  encoding issue.

T h e  p h ra se  “ p h y s ic a l a c t iv it y ”  at th e  end  o f  e a ch  c a te g o ry  n am e  ca u se d  c o n fu s io n

fo r tw o  p a rtic ip a n ts  [M a le ; age 3 4 ; S O C  5 ; F e m a le ; age 3 4 ; S O C  3 ] . F o r  e x a m p le , in  the

c a te g o ry  t it le  “ O c c u p a tio n a l p h y s ic a l a c t iv it y ” , b o th  o f  th e se  p a rtic ip a n ts  u n d e rsto o d  it  to

m ean  “ O c c u p a tio n a l a c t iv it y ”  A N D  “ p h y s ic a l a c t iv it y ” . “ P h y s ic a l a c t iv it y ”  w a s  in te rp re te d
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to  m ean  “ e x e rc is e ” . T h is  le d  to  in a c c u ra te  a n sw e rs  b e c a u se , fo r  “ o c c u p a tio n a l p h y s ic a l 

a c t iv it y ” , th e  p a rtic ip a n ts  w e re  th en  in c lu d in g  m in u te s  sp e n t d o in g  e x e rc is e  in  a d d itio n  to  

th o se  sp e n t d o in g  o c c u p a tio n a l- re la te d  a c t iv it y . F o u r  p a rtic ip a n ts  re s tr ic te d  th e ir  a n sw e rs  to  

m in u te s  sp e n t d o in g  o n ly  th e  s p e c if ic  e xa m p le s  g iv e n  w ith in  e a ch  c a te g o ry . T h is  in d ic a te d  

an  encoding problem an d  a d is c re p a n c y  in  th e  m e a n in g  o f  th e  w o rd  “ e x a m p le ” . It s  in te n d e d  

m e a n in g  o f  “ so m e th in g  a lo n g  th e  lin e s  o f . . . ” , is  in  c o n tra s t to  “ o n ly  th ese  a c t iv it ie s ” , as 

u n d e rsto o d  b y  th e  p a rtic ip a n ts .

Amendments to addressing Encoding issues:

T h e  “ p le a se  w rite  ze ro  m in u te s ”  in s tru c t io n  w a s  m o ve d  to  th e  to p  o f  p ag e  fo u r (fro m  th e  

p re v io u s  p ag e ) an d  w ritte n  in  re d  b o ld  fo r e m p h a s is . T h is  p la c e d  th e  in s tru c t io n  in  c o n te x t 

w ith  th e  q u e stio n  an d  w a s  in te n d e d  to  re d u ce  e n co d in g  (c o m p re h e n s io n ) e rro rs .

T h e  la y o u t o f  th e  q u e stio n n a ire  w a s  ch a n g ed  to  a la n d sc a p e  fo rm a t. C a te g o ry  t it le s  

w e re  n o w  lis te d  u n d e rn e a th  e ach  o th e r (in s te a d  o f  a c ro ss  tw o  p a g e s ). P a rt ic ip a n ts  c o u ld  see 

a ll o f  th e  ca te g o rie s  to  b e  a n sw e re d  at a g la n c e  an d  c o u ld  see  w h a t q u e stio n s  w e re  to  co m e .

A s  th e  ab o ve  am e n d m e n ts w e re  e xp e c te d  to  im p ro v e  co m p re h e n s io n , it  w a s  d e c id e d  

n o t to  a lte r  th e  w o rd in g  o f  th e  c a te g o ry  t it le s . In s te a d  it  w a s  d e c id e d  to  w a it  an d  see 

w h e th e r th e  co m p re h e n sio n  o f  p a rtic ip a n ts  in  th e  n e x t ro u n d  w e re  a lso  a d v e rs e ly  a ffe c te d .

Problems associated with the Recall process:

T w o  p a rtic ip a n ts  [M a le ; age 3 4 ; S O C  5 ; F e m a le ; age 3 4 ; S O C  3 ] p au se d  w h ile  

co m p le tin g  th e  q u e stio n n a ire  in  th e  h ig h  in te n s ity  se c tio n  b e ca u se  th e y  b eg an  to  re a lis e  th a t 

th e  n e x t se c tio n  w a s  g o in g  to  re q u e st s im ila r  in fo rm a tio n  fo r  m o d era te  in te n s ity  a c t iv ity . 

B o th  p a rtic ip a n ts  fe lt  th a t th e y  m a y  h a v e  ad d ed  th o se  m in u te s  in to  th e  h ig h  in te n s ity  

se c tio n . W h ile  th is  re p re se n ts  an  encoding issue ( i .e . ,  th e  m is in te rp re ta tio n  o f  th e  q u e stio n , 

as re fe rre d  to  a b o v e ), it  a lso  su g g e sts an  u n su ita b le  an d  in e ff ic ie n t  recall strategy. O n e  o f  

th e  p a rtic ip a n ts  (th e  fe m a le ) h ad  v e rb a lly  re fe rre d  to  u s in g  th e  r e c a ll c u e s  th a t d eno ted  

p h y s io lo g ic a l an d  p s y c h o lo g ic a l a sp e c ts  o f  h ig h  in te n s ity  w h e n  c a lc u la t in g  h e r a n sw e rs , y e t 

d id  n o t lim it  h e r a n sw e rs  to  h ig h  in te n s ity  a c t iv it ie s .

Amendment to address Recall issues:

In  o rd e r to  e n co u rag e  th e  a p p ro p ria te  re c a ll o f  in fo rm a tio n  fo r  e a ch  q u e stio n , th e

fo llo w in g  in s tru c t io n  w a s  p la c e d  on  p ag e  th re e , i .e ., b e fo re  th e  p a rt ic ip a n t b e g in s  a n sw e rin g
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a n y  q u e s tio n s , “ T h e  f ir s t  q u e stio n s  w il l  a sk  ab o u t a c t iv it ie s  y o u  d id  a t a h ig h  in te n s ity . T h e n  

y o u  w il l  b e  a sk e d  ab o u t th e  sam e  a c t iv it ie s  a t a  m o d era te  in te n s ity ” . T h e  p u rp o se  w a s  to  

p ro v id e  fu rth e r c o n te x t to  th e  q u e stio n s .

Problems associated with the Judgement process:

H a v in g  re c a lle d  in fo rm a tio n  ab o u t m in u te s  sp e n t in  h ig h  in te n s ity , p a rtic ip a n ts  

sh o w e d  a d eg ree  o f  h e s ita n c y  ab o u t w h e th e r th e y  h ad  re c a lle d  a c c u ra te  d a ta  o r sp en t 

en o u g h  tim e /e ffo rt in  a r r iv in g  at an  a n sw e r. O n e  p a rtic ip a n t su g g e sted  th a t as h e  w a s  g o in g  

th ro u g h  th e  q u e s tio n s , “ . .  .y o u  re a lis e  y o u  h a v e n ’ t d o ne a n y  o f  it  [a c t iv it y ]  an d  y o u  fe e l lik e  

m o v in g  o n  to  th e  n e x t o ne  [q u e s tio n ]” , [M a le ; age 4 0 ; S O C  2 ] . T h is  is  a  motivational issue 

a sso c ia te d  w ith  judgement, in  th a t it  a ffe c ts  th e  a n sw e r i f  th e  p a rtic ip a n t d e c id e s  at th is  

stag e  th a t h e  d o es n o t w is h  to  eng ag e in  a c c u ra te , e ffo rt fu l a n sw e rin g . T h is  m a y  be  fo r 

re a so n s o f  s e lf- in te re s t i f  re c a llin g  th e  c o rre c t in fo rm a tio n  is  p e rc e iv e d  a s  ta k in g  too  m u ch  

tim e .

T w o  p a rtic ip a n ts  in  p a rt ic u la r  [M a le ; age 3 4 ; S O C  5 ; F e m a le ; age 3 4 ; S O C  3 ] , 

h ig h lig h te d  s p e c ific  re p o rtin g  p ro c e sse s  in v o lv e d  in  g iv in g  an  a n sw e r to  th e  q u e stio n . 

H a v in g  ch e c k e d  b a c k  to  see  w h a t th e  in s tru c t io n s  w e re  g iv e n  o n  th e  p re v io u s  p ag e  an d  

lo o k e d  fo rw a rd  to  see i f  th e  n e x t q u e stio n  w a s  ab o u t m o d era te  in te n s ity , b o th  d e c id e d  th e y  

h ad  a n sw e re d  in c o r re c t ly  an d  n eed ed  to  e d it th e ir  re sp o n se s . T h e  in t im a tio n  o f  “ju s t  

w a n tin g  to  m o ve  o n  to  th e  n e x t o n e”  [M a le ; age 4 0 ; S O C  2 ] w a s  b e ca u se  h e  re a lis e d  h o w  

lit t le  a c t iv it y  h e  d o e s. T h is  p a rtic ip a n t w a n te d  g et th e  q u e s tio n n a ire  fin is h e d  q u ic k ly , 

p o s s ib ly  b e ca u se  h e  p e rc e iv e d  th a t th e  a n sw e r w a s  n o t s o c ia lly  d e s ira b le . T h is  in d ic a tio n  o f  

p o o r m o tiv a tio n  to  p ro v id e  a ccu ra te  a n sw e rs  is  su g g e stiv e  o f  a fa ilu re  at th e  judgement 

p ro c e ss  sta g e .

Amendments to address Judgement issues:

A  sh o rt “ m o tiv a tin g ”  q u e stio n  w a s  p la c e d  at th e  en d  o f  e a ch  in te n s ity  q u e stio n . T h is  

a llo w s  th e  p a rtic ip a n t to  re p o rt w h e th e r th e y  u s u a lly  do  m o re  a c t iv it ie s  at th is  in te n s ity .

T h is  is  in  th e  fo rm  o f  a  t ic k  b o x  (y e s  o r n o ) fo rm a t an d  is  s o le ly  fo r  th e  p u rp o se  o f  

m o tiv a tin g  th e  p a rtic ip a n t to  p ro v id e  a ccu ra te  a n sw e rs  b y  a llo w in g  th e m  to  ju s t if y  a n y  

u n u s u a lly  lo w  a n sw e rs  th e y  m a y  h a v e  g iv e n .
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Layout issue:

T w o  p a rtic ip a n ts  d id  n o t see th e  “ W h a t a c t iv it y  d id  y o u  do m o st o f? ”  q u e stio n  u n til 

th e y  h ad  co m p le te d  th re e  c a te g o rie s  in  th e  h ig h  in te n s ity  s e c t io n . T h e y  th en  w e n t b a c k  and  

f ille d  in  th e  p re v io u s  q u e stio n s . T h is  is  a layout is s u e .

Amendment to address layout issue:
P u t an  e x tra  sp ace  b e tw e e n  th e  a n sw e r g rid  b o x  an d  th e  “ w h a t a c t iv it y  d id  y o u  do

m o st o f ’ q u e stio n . A ls o  p la c e  th e  “ Q ”  (d e n o tin g  “ q u e stio n ” )  in  re d  b o ld  fo r e m p h a sis . T h is

sh o u ld  e n h an ce  th e  v is ib il it y  o f  th e  q u e stio n .

P ag e s S ix  an d  S e v e n  (M o d e ra te  In te n s ity  Q u e s tio n )

Problems associated with the Encoding process:

O n e  p a rtic ip a n t [M a le ; age 3 4 ; S O C  5 ] re -e m p h a s ise d  h is  m isu n d e rs ta n d in g  o f  the  

c o n te x t o f  th e  q u e stio n s  to  d a te . H e  sta ted  th a t he  w a s  u n su re  fro m  th e  o u tse t w h a t w a s  

e xp e c te d  o f  h im . I t  w a s  o n ly  w h e n  h e  b eg an  th e  m o d era te  in te n s ity  q u e stio n  th a t the  

p u rp o se  o f  th e  q u e stio n n a ire  an d  th e  c o n te x t o f  th e  p re v io u s  q u e stio n  b e cam e  o b v io u s  to  

h im , “ O h  I  see  n o w . It s  h o w  lo n g  I  sp e n t d o in g  th e s e .. .h o w  m a n y  m in u te s . Y o u  see I  d id n ’ t 

fe e l lik e  th e  o th e r d e sc rip tio n  la s t w e e k , h e a v y  b re a th in g  an d  s w e a tin g , so  I  d id n ’ t k n o w  

w h a t to w r ite ” . T h is  is  an  encoding issue.

T w o  p a rtic ip a n ts  w e re  a sk e d  to  p a ra p h ra se  th e  se n te n ce , “  o n ly  co u n t a c t iv it ie s  th a t 

m ad e  y o u  fe e l lik e  m o st o f  th e se ”  (fo llo w e d  b y  th e  lis t  o f  p h y s io lo g ic a l an d  p s y c h o lo g ic a l 

re sp o n se s ). B o th  g a ve  a goo d  u n d e rsta n d in g  o f  th e  in te n d e d  m e a n in g  . .th a t m ean s d o n ’ t 

co u n t a n y th in g  th a t d id n ’ t m a k e  yo u  fe e l lik e  th is  an d  y o u  d o n ’ t h a v e  to  h a v e  th em  a ll, yo u  

c o u ld  a ffo rd  to  le a v e  o u t one o r tw o  o f  th e m , so  lo n g  as y o u  h a d  th e  re s t o f  th e m ” , [F e m a le ; 

age 3 5 ; S O C  5 ] . N o  o th e r encoding issues w e re  ap p a re n t.

Amendment to address Encoding issues:

C a te g o rie s  w e re  ch a n g ed  to a la n d sca p e  fo rm a t (s im ila r  to  th e  h ig h  in te n s ity  

q u e s tio n s) so  th a t th e  p a rtic ip a n t c o u ld  see th e  c o n te x t o f  th e  w h o le  q u e stio n  at a g la n c e . 

T h e  e xa m p le s  w ith in  e a ch  c a te g o ry  w e re  p la c e d  o n  a s in g le  lin e  (ra th e r th a n  o v e r tw o  

lin e s ) . T h is  w a s  in te n d e d  to  e n h an ce  c la r it y  an d  g iv e  th e  p a rtic ip a n t m a x im u m  a ss is ta n c e  in  

u n d e rsta n d in g  th e  q u e stio n .
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Problems associated with the Recall process:

In  g e n e ra l, p a rtic ip a n ts  ten d ed  to  re c a ll in  a  fo rw a rd  d ire c tio n  s ta rtin g  o n  M o n d a y  o r 

e lse  in  a fre e  re c a ll m o ve m e n t. T h e  p e rso n a l c a le n d a r w a s  n o t ic e a b ly  u se d , o ne  p a rtic ip a n t 

re p o rtin g  th a t h e  u se d  it  to  “ h e lp  p la c e  h im s e lf  d u rin g  th e  w e e k ” , (M a le , ag e 3 4 ; S O C  5 ) . 

T h e  p a rtic ip a n ts  ap p ea re d  to  ta k e  lo n g e r to  a r r iv e  a t a n sw e rs  fo r  th is  q u e stio n  co m p ared  to  

th e  h ig h  in te n s ity  q u e stio n , p e rh ap s due to  th e  in c re a se d  am o u n t o f  in fo rm a tio n  to  p ro c e ss . 

T h is  w a s  e v id e n t fro m  th e  in c re a se d  am o u n t o f  tim e  re p o rte d  in  th e  b o xe s  fo r  th is  in te n s ity  

in  co m p a riso n  to  h ig h  in te n s ity . T h is  is  a recall issue.

P a rtic ip a n ts  w e re  a sk e d  to  v e rb a lis e  h o w  th e y  w e re  a r r iv in g  a t th e ir  “ m in u te s  p e r 

d a y ”  a n sw e rs , fo r  v a r io u s  c a te g o rie s . T h is  g a ve  an  in d ic a tio n  o f  w h ic h  re c a ll s tra te g y  th e y  

w e re  u s in g . R e c a ll s tra te g ie s  a lso  v a ry  d e p e n d in g  u p o n  th e  s p e c if ic  a c t iv it y  b e in g  re c a lle d , 

i .e ., as fre q u e n c y  in c re a se d , p a rtic ip a n ts  w e re  le s s  l ik e ly  to  en g ag e  in  e ffo rt fu l e n u m e ra tiv e  

s tra te g ie s . C o m p a ra tiv e  s tra te g ie s  w e re  u se d  b y  o n e  fe m a le  fo r  d iffe re n t a c t iv it ie s  sh e  do es 

[ag e  3 5 ; S O C  5 ] . F o r  h o u se w o rk , sh e  sta ted  th e  d a y  “ T u e s d a y ”  an d  th e n  b e g an  to  

in d iv id u a lly  l is t  th e  th in g s  th a t sh e  w a s  d o in g  in  th e  h o u se  o n  T u e s d a y  w h e n  sh e  fe lt  lik e  

th e  p h y s ic a l an d  p s y c h o lo g ic a l d e sc rip to rs  in  th e  y e llo w  b o x . T h e n  sh e  co u n te d  h o w  m a n y  

m in u te s  she  sp e n t d o in g  e ach  o f  th o se  a c t iv it ie s , g iv in g  a  f in a l fig u re  o f  15 m in u te s . S h e  

co n tin u e d  to  go th ro u g h  th e  w e e k  m e th o d ic a lly , u s in g  h e r p e rso n a l c a le n d a r to h e lp  h e r 

re m e m b e r w h a t sh e  w a s  d o in g  e a ch  d a y .

H o w e v e r fo r  th e  s ta ir  c lim b in g  a c t iv it y  a t w o rk , th e  sam e  p a rtic ip a n t sta ted  th a t she  

w o u ld  fin d  it  . .h a rd  to  g u ess h o w  m a n y  m in u te s  I ’ d  b e  g o in g  up  an d  d o w n  th e  s ta irs  at 

w o r k .. .b e ca u se  I ’ d  be  a t m y  d e sk  an d  g e ttin g  up  an d  d o w n  an d  I  m ig h t go up  an d  d o w n  the  

s ta irs  a fe w  tim e s ” . D e sp ite  th e  o b v io u s  d if f ic u lt ie s  th a t sh e  e x p re sse d  in  try in g  to  

re m e m b e r, sh e  co n tin u e d  to  t r y  and  re m e m b e r as b e st sh e  ca n  . .th a t ’ d  be  h a rd  to  t r y  and  

ad d  up  b e ca u se  I ’ d  h a v e  no  w a y  o f  re c a llin g  h o w  m a n y  tim e s  I ’ d  w a lk  up  an d  d o w n  th e  

s ta irs  at w o r k .. .so m e  d a y s  I  m ig h t ju s t  w a lk  u p  an d  d o w n  fo u r tim e s  an d  th e n  I  m ig h t be up 

an d  d o w n  c o n s ta n tly , d e p e n d in g .. A lth o u g h  sh e  tr ie d  to  e n u m e ra te  in c id e n c e s  o f  s ta ir  

c lim b in g , e v e n tu a lly  sh e  d e c id e d  th e  b e st w a y  to  c a lc u la te  an  a n sw e r w a s  to  . .t r y  and  

fig u re  o u t i f  I  w a lk e d  up  th e  fu ll s ta irc a se  w h ic h  I  w o u ld  u s u a lly , th e n  h o w  lo n g  th a t w o u ld  

ta k e  m e an d  th e n  t r y  an d  m a k e  a  g u ess at h o w  m a n y  tim e s  I  w o u ld  h a v e  d o n e  th a t in  a d a y . 

B u t  it  w o u ld  be ju s t  a g u ess r e a lly ” .

D e sp ite  th e  d if f ic u lt ie s  e n co u n te re d  in  a r r iv in g  at an  a n s w e r, th is  p a rtic ip a n t

ap p eared  to  h a v e  in v e s te d  a lo t o f  e ffo rt in  try in g  to  re m e m b e r e x a c t ly  w h a t sh e  h ad  d o n e .
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W h e n  a sk e d  h o w  c o n fid e n t she  w o u ld  b e  in  th e  a c c u ra c y  o f  th e  a n sw e rs  sh e  h ad  g iv e n , she  

sta te s  th a t sh e  w o u ld  be  v e ry  c o n fid e n t (ra t in g  8 /1 0 ).

T h is  d e sc rip tio n  in d ic a te d  a  d iffe re n c e  b e tw e e n  th e  s tra te g ie s  u se d  fo r c a lc u la tin g  

th e  fre q u e n c y  o f  th e  e v e n t, in  co m p a riso n  to  c a lc u la t in g  th e  d u ra tio n  o f  e a ch  e ve n t. F o r  fo u r 

o f  th e  p a rtic ip a n ts  th is  w a s  o b v io u s  fro m  th e  in d iv id u a l in c id e n c e s  o f  a c t iv it ie s  th a t w e re  

m e n tio n e d  in  c a lc u la t in g  th e  fre q u e n c y , co m p are d  to  th e  la n g u a g e  u se d  b y  th e  p a rtic ip a n t 

w h e n  c a lc u la t in g  th e  d u ra tio n . In  th is  in s ta n c e , it  w a s  m o re  o b v io u s  th a t p a rtic ip a n ts  

e stim a te  th e  d u ra tio n  o f  an  a c t iv it y  th ro u g h  u se  o f  la n g u a g e  su c h  as “ ab o u t”  an d  “ u s u a lly ” . 

O n e  p a rtic ip a n t [M a le ; age 3 4 ; S O C  5 ] sta ted  th a t h e  h as “ ro u n d e d  u p  o r a v e ra g e d ”  h is  

a n sw e rs , w h ile  a t the  sam e  tim e  fe lt  h e  w a s  n o t fa r  o f f  th e  tru e  tim e  sp e n t, o ffe r in g  an  

a cce p ta b le  6 /1 0  in  c o n fid e n c e  ab o u t th e  a c c u ra c y  o f  h is  a n sw e rs  fo r  th is  se c tio n .

T h e  d is c re p a n c y  b e tw e e n  e n u m e ra tiv e  p re c is io n  fo r  fre q u e n c y  an d  ra te -b ase d  

e stim a te s  fo r  d u ra tio n  o f  a c t iv it ie s  is  h ig h lig h te d  b y  an o th e r p a rtic ip a n t [F e m a le ; age 3 4 ; 

S O C  3 ] , “ . .  .S u n d a y  is  th e  d a y  I  do  h o u se w o rk  an d  I  d id  v a c u u m in g  an d  sc ru b b e d  th e  flo o rs  

an d  re a rra n g e d  th e  fu rn itu re . S a tu rd a y  I  w o u ld  h a v e  c a rr ie d  th e  sh o p p in g  an d  th e y  w e re  

h e a v y . S o  b e tw e e n  [a ll th a t] I ’ d  s a y  I ’ d  h a v e  sp e n t ab o u t 2  Vi h o u rs  d o in g  th a t. I t  w a s  

m o d e ra te , I  w a s n ’ t o u t o f  b re a th  w h e n  I ’ d  f in is h e d , so  th a t’ s ab o u t 15 0  m in u te s  o n  th e  

S u n d a y . C a rry in g  th e  sh o p p in g ?  T h a t w o u ld  h a v e  b een  ab o u t 15 m in u te s ” . H e re  th is  

p a rtic ip a n t h as u se d  an  e n u m e ra tiv e  s tra te g y  to  c a lc u la te  th e  in c id e n c e s  o f  a c t iv it y  b u t h as 

ra te  b ase d  th e  d u ra tio n s . T h e se s  e xa m p le s  p ro v id e  an  in s ig h t in to  th e  retrieval issues 

a sso c ia te d  w ith  th is  q u e s tio n n a ire .

Amendments to address Recall issues:

A n  in c re a se d  am o u n t o f  in fo rm a tio n  to  p ro c e ss  an d  re tr ie v e  w a s  e v id e n t in  th is  

q u e stio n . G iv e n  th e  in c re a se d  c o g n itiv e  w o rk lo a d  an d  re c a ll d e m a n d s, th e  lin k  b e tw e e n  th e  

m o d erate  in te n s ity  q u e stio n s  an d  th e  p h y s io lo g ic a l an d  p s y c h o lo g ic a l r e c a ll cu e s  w a s  

h ig h lig h te d . D e s c rip to rs  w ith in  th e  y e llo w  b o x  n eed ed  to  b e  c la r if ie d . T h is  w a s  a c h ie v e d  b y  

re m o v in g  o ne  o f  th e  y e llo w  b o xe s  an d  m a k in g  th e  o th e r o n e  b ig g e r, th u s e m p h a s is in g  the  

p h y s io lo g ic a l an d  p s y c h o lo g ic a l d e sc rip tio n s  w ith in . T h e  w o rd  “ s lig h t ly ”  w a s  p la c e d  in  

fro n t o f  “ in c re a se d  h e a rt ra te ” . T h is  w a s  to  h e lp  d iffe re n tia te  it  fu rth e r fro m  th e  h ig h  

in te n s ity  d e sc rip tio n  o f  h e a rt ra te  an d  to  m a k e  it  m o re  c o n s is te n t w ith  o th e r m o d erate  

in te n s ity  d e s c rip tio n s . T h e se  am en d m en ts w e re  in te n d e d  to  a s s is t  p a rtic ip a n ts  in  fo c u ss in g  

o n ly  o n  a c t iv it ie s  o f  m o d erate  in te n s ity .
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Problems associated with the Judgement process:

Participants verbalised, b y  thinking-aloud, that they were sometimes unsure whether 

the information they had recalled was relevant to the moderate intensity section. One 

participant had difficulty deciding whether to include some information she had retrieved,

. .going up and down the stairs, it didn’t take anything out o f  m e” [Female; age 34; S O C

3]. She also wondered whether this was still relevant to the question asked.

Other judgement issues concerned the accuracy o f  the data recalled and whether 

they had thought o f  everything. “ I w ould attend 2 or 3 m eetings a day, so yo u ’d be looking  

at a couple o f  minutes getting in and out o f  m eetings.. .so it’ s very m uch an estimate”

[Male; age 40; S O C  2]. Confidence in accurate answers was generally high for all 

participants. W hen asked “how  confident are you that your answers are accurate, on a scale 

o f 1 to 10, where ten is extrem ely confident?” . H igh confidence w as indicated b y  scores o f  

seven and eight out o f  ten, with only one reporting a six out o f  ten.

Amendments to address Judgement issues:

A  “m otivational” question, similar to that identified for the high intensity question, 

was also added to the end o f  the moderate intensity question, i.e., asking the participants 

whether they w ould usually have engaged in more or less activity in a week. This was done 

to maintain consistency in the format o f  both questions and to also m otivate the participant 

to continue answering as accurately as possible.

Page Eight (W alking Question)

Problems associated with the Encoding process:

A ll participants showed signs o f  a poor encoding process for this question. A ll  

appeared to hesitate for long periods w hile reading. T h ey also re-read the instructions a 

couple o f  times. Some verbalised their confusion over the list o f  categories while others 

were confused with the list o f  affective descriptors in the yellow  box. For example, one 

participant [Male; age 40; S O C  2] was asked to paraphrase the “w alkin g” question. He 

indicated an excellent understanding o f  what type o f  information should be retrieved,

“ .. .looking at w alking that is putting a stress on you, so it’ s not ju st going out for a stroll. 

[It’ s] w alking when yo u ’re seriously walking, w alking when you know  y o u ’re doing it, so 

yo u ’ve got a purpose” . Although he understood the type o f  w alkin g to be included, he did

not understand the relevance o f  the list o f  “categories o f  activity” in the question.
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Other encoding issues concerned the content o f  the descriptors in the yellow  box. 

These were a source o f  uncertainty for m any participants and were said to be confusing and 

misleading. It was also suggested that there was too much information to take in, i.e., they 

did not understand what the instructions meant, when they were asked to count all minutes 

they had reported w alking, in all types o f  activity, for both intensities.

Amendments to address Encoding issues:

The problems identified occurred because there w as too much information to take in 

and read at once and because the participants m issed the instruction to, “only count 

w alking already included in high and moderate intensity sections” . The question was 

decom posed by placing it on its own, aw ay from the instructions. This was intended to 

reduce the burden on working memory. The instruction “only count minutes already 

included” was underlined, to encourage the participant to refer back to previous answers. A  

sentence to explain the purpose o f  the question was placed at the beginning o f  the question.

Problems associated with Recall process:

Because o f  the encoding problems identified above, the perceived recall demands o f  

the question among the participants was high. However, having spent time re-reading 

instructions and working through the question, participants appeared to adopt an 

appropriate strategy b y  referring back to previous answers for cues. Until the participant 

realised what information the question requires however, all participants appeared to be 

quite frustrated and unsure about how  to recall the information.

Problems associated with Judgement process:

M any participants appeared very unmotivated and frustrated when answering this 

question. This m ay have affected their decision to invest sufficient effort to answer the 

question correctly. W ords such as “unsure” and “confusing” used b y  all participants infer a 

lack o f  confidence in the validity o f  their answers. This is a judgement issue related to 

motivation.

Amendments to address Recall and Judgement issues:

The yellow  box o f  descriptions were removed com pletely as participants should be

familiar with them, having com pleted the previous two questions. This w as done to reduce
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the volum e o f  text on the page. It was expected that this amendment w ould improve clarity, 

improve m otivation and also reduce the burden on the participants working memory.

4.9.2. Round Two

4.9.3. Round Three

A nalysis o f  the data from these rounds was undertaken exactly  as described above  

for Round One. To avoid repetition o f  detailing the exact same procedure, a summary o f  

the results from Rounds T w o and Three are presented below  in Tables 4.3. and 4.4., w hile a 

more detailed representation o f  the results o f  these rounds is included in Appendix eight. 

The summary Tables below  identify (i) the cognitive process affected, (ii) the questionnaire 

problem and (iii) the amendment made, for each round o f  interviews. A s  each round 

progressed, the number and gravity o f  problems identified diminished. A  discussion o f  the 

results o f  each round and the effect o f  the cognitive interview process as a w hole is also 

presented below.
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Table 4.3 . Summary o f the cognitive processes affected, problems identified and amendments made during round two
Page No. Cognitive

Process
Problem Identified Amendment

1 None None None required

2 & 3
(Personal
Calendar)

Encoding (i) One P did not write in his own examples. D id not 
understand that this was required.

(ii) One P filled in only two days.

(i) First time (out o f  12 interviews) this has occurred. No 
amendment required at this stage.

(ii) Further probing revealed that P had not read the 
instructions but did understand. No amendment.

Recall (i) Two P ’s expressed difficulty remembering each of past- 
seven-days.
(ii) One P found difficulty in recalling days early in w eek

(i) and (ii) Requires assistance to recall. Instructions 
decomposed into five sentences and stated alone on page 
two, to provide step-by-step help for P.

Judgement
The difficulty expressed by P ’s above in recalling data affects 
motivation to provide accurate information. Encouragement needed. Better instructions (as above) and 

explanation o f purpose o f calendar to provide context o f 
importance.

4 & 5 
(High 
Intensity)

Encoding (i) Two P ’s didn’t understand that words in yellow box were 
recall cues to help them  isolate high intensity activity in 
memory. One P mistakenly ticked the words in the yellow 
box he agreed with.

(ii) One P asked i f  similar questions would be asked about 
moderate intensity, despite a previous instruction.

(iii) Two P ’s misunderstood the word “example”, taking it to 
mean “ these activities only” .

(i) The words “that make you feel like the description 
above” were added to the end o f each question to help the P 
to remem ber to use the recall cues provided.

(ii) Further clarification o f the context o f  the questionnaire 
will be provided on page three.

(iii) The words “and other” will be added to the end o f the 
list o f  examples, to encourage P ’s to think o f their own 
activities.

N ote. P=Participant
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Table 4.3. (continued). Summary o f the cognitive processes affected, problems identified and amendments made during round two
Page No. Cognitive

Process
Problem Identified Amendment

4 & 5 
(contd.)

Encoding (iv) Two P ’s had problems understanding category titles, 
particularly the use o f words “physical activity” in every 
title. These words were understood as “exercise” . The term  “ 
leisure” was also confusing, explained as “exercise that’s not 
sport”, instead o f  including less structured activities.

(iv) The word “physical” will be removed from the category 
titles. Title now reads “Occupational activity that made you 
feel like the description above” . The “sport and leisure” 
category title now reads “sport and free-tim e”, to emphasise 
inclusion o f more leisureable and less structured activities.

Layout
Two P ’s missed the “what activity did you do most of?” 
question.

A space was placed between each question and a different 
colour was used to highlight this question.

6 & 7
(M oderate
Intensity)

Encoding (i) The word “example” is m isunderstood by two P ’s not 
sure where to include “recreational walking” . They did not 
put it in “sport and leisure” as it was not listed as an 
example.

(ii) One P stated that she did not use the recall cues in the 
yellow box because she didn’t understand what they were 
for.

(i) The words “and other” were added, similar to the 
amendment outlined for the high intensity question.

(ii) The yellow box was put into landscape format. This 
m atched the layout o f the questions and made the box bigger 
and the words clearer. This was also done for the high 
intensity question.

Layout Two P ’s missed the “what activity did you do most of?” 
question.

Amended similar to the high intensity section, i.e., with the 
use o f  space between questions and colours.

Judgement One P stated that she w asn’t sure whether to write zero 
minutes where she had done no activity. This was even 
though she had read and understood the instructions.

No amendment as no other P has voiced this issue.

N ote. P=Participant
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Table 4.3. (continued). Summary o f the cognitive processes affected, problems identified and amendments made during round two

Page No. Cognitive
Process

Problem Identified Amendment

8 (W alking 
Question)

Encoding (i) Two P ’s did not understand that answers should only 
include moderate and high intensity walking.

(ii) One P stated that he was confused with the layout and 
listing o f categories provided. Not sure what he was asked to 
do.

(i) and (ii) The volume o f text was reduced and the question 
was decomposed into smaller sections. A specific question 
about level o f  intensity was added to remove ambiguity 
about what level o f  activity was to be included and the list o f 
categories was removed completely.

N ote. P=Participant

Table 4.4. Sum m ary o f  the cognitive processes affected, problem s identified and amendments m ade during round three

Page No. Cognitive
Process

Problem Identified Amendment

1 None None None

2 (Personal 
Calendar)

Judgement Two P ’s took extended time to decide what type o f memory 
to include in the personal calendar. Finally decided to 
include general information and not just something related 
to physical activity.

No amendment required.

3
(Definitions)

None None None

4 & 5 (High 
Intensity)

Encoding (i) One P was not sure whether to put zero in boxes where 
she did no activity.

(ii) One P did not know whether to put minutes walking to 
work in occupational or commuting

(i) W ith further probing, P stated she had not read the 
instructions about placing zero in the box. N o amendment 
required.
(ii) P stated that i f  she had read through the titles o f  the 
categories first she would have known that this walking was 
more appropriate to commuting.

N ote. P=Participant
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Table 4.4 . (continued). Summary o f the cognitive processes affected, problems identified and amendments made during round three

Page No. Cognitive
Process

Problem Identified Amendment

4 & 5 (contd) Encoding (iii) Two P ’s answered the “what activity did you do most 
of?” when they had not recorded any minutes o f activity for 
that category. This indicated a misunderstanding o f this 
question.

As this had not occurred previously, no amendments were 
undertaken in order to avoid introducing the risk o f  
unnecessary ambiguities to a question that up till now had 
not been problematic.

6 & 7
(M oderate
Intensity)

None None None

8 (W alking 
Question)

Encoding (i) Four P ’s had difficulty understanding the question and 
did not know what information was being sought.

(ii) One P was confused by the use o f the word “you” and 
did not understand the purpose o f the question.

The number and variety o f problems associated with this 
question in all three rounds suggest that it is not a question 
that is ready for use within this questionnaire. As it is the 
only question consistently causing problems, it has been 
removed.

N ote. P=Participant
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O ver the course o f  three rounds o f interviews, the Physical A c tiv ity  R ecall Questionnaire 

(P A R Q ) was profoundly modified. Each round o f  interviews uncovered various problems and 

misunderstandings that were identified b y  the observation and probing o f  respondents as they  

completed the questionnaire. Each incongruity noted was categorised according to Tourangeau  

(1984) and colleague’ s (Tourangeau et al., 2000) cognitive model o f  the question-answer 

response process and amendments were made in an attempt to correct the flaw ed feature.

Findings are discussed in terms o f  how the C l  method improved the overall functionality o f  the 

P A R Q , with reference to the individual stages o f  the question-answer process.

4.10 .1. Stages o f the question-answer process (Tourangeau, 1984; Tourangeau et al., 2000)

Initially, the C l  process revealed that the encoding and judgem ent processes were heavily  

affected. These processes represent two important parts o f  answering a question, in that they deal 

with the initial understanding o f  what information is being sought (encoding) and whether the 

m emory constructed is appropriate to the question asked (judgement). Problems associated with  

the method o f  information retrieval were not as obvious, except for instances o f  calculating the 

duration o f  events. Examination o f  the problems associated with each o f  these processes, and 

their implications are discussed in more detail below.

(i) Encoding (Comprehension)

The type and regularity o f  encoding problems that emerged in this current study were 

consistent across interview rounds one and two (although they had slightly reduced in round 

two). In general, these problems related to the layout o f  specific instructions and the position o f  

these instructions relative to the question being asked. The amount o f  text that the participant 

was expected to read and take in before beginning the questionnaire appeared to place heavy  

cognitive demands upon the working m em ory o f  the participant. The lack o f  clarity about the 

context o f  the questionnaire, and the questions within it, also contributed to the encoding  

problems experienced b y  the participants. Problems associated with the m eaning o f  words and 

sentence structure were also observed b y  Conrad and Blair (2004). In their study, comprehension 

type problems occurred more often, compared to questions relating to calculations or timing of

4.10. D iscussion
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events. In P A R Q , encoding problems appeared to occur more frequently for encoding than for 

any o f  the other cognitive processes, particularly in round one. Evidence o f  misunderstanding 

dissipated b y  round three, indicating that the amendments made to the questions and layout had 

improved the functionality o f  P A R Q .

(ii) Retrieval

Issues o f  appropriate retrieval strategies were encountered throughout all three rounds o f  

interviews. For questions that required calculations (i.e., frequency and duration o f  activities), 

participants w ould ideally enumerate individual incidences o f  performing activity and then 

calculate specifically how  long they had engaged in that activity. This w ould provide the most 

accurate information but w ould unfortunately not be econom ical in terms o f  the amount o f  effort 

expended (Tourangeau et al., 2000; Blair et al., 1987; Burton et al., 1991). In this current study, 

participants did articulate their difficulties in remembering the duration o f  some frequently  

performed activities in terms o f  minutes, e.g., time spent clim bing stairs. The recall o f  the total 

duration o f  an activity like stair clim bing is difficult because o f  its discontinuous nature, i.e., it 

consists o f  numerous interrupted incidences o f  activity that occur in fragments over the day. One  

retrieval strategy m ay be to recall partial descriptions o f  events and use other recall cues (e.g., 

places, people) to aid the parallel retrieval o f  additional information from memory. This method 

o f  retrieval coincides with the description o f  access to information from the autobiographical 

m emory (A B M ) as outlined b y  C o n w ay (1996). C o n w a y’ s model advocates a thematic parallel 

cueing system  that assists in retrieving memories. For example, thinking o f  a shopping trip 

reminds the participant that they used the stairs and not the lift because it was broken.

Sequential cueing is also a feature o f  C o n w a y’s (1996) m odel o f  A B M  structure. In this 

type o f  cueing, duration m ay be calculated b y  recalling another event that corresponds to the 

beginning and the end o f  the activity, e.g., the end-time o f  a T V  programme and the time the 

participant went to bed. The time difference between these two events w ould provide an estimate 

o f  the duration o f  an activity. M cKenna, Foster and Page (2004), found that recall o f  the duration 

o f an activity was refined among young adults, when the period had a recognisable start and end 

time. In the context o f  this current study, findings indicate that while this m ay be a practical 

retrieval strategy for prolonged and continuous activities, such as a football gam e or washing  

floors, it appears impractical for numerous, discrete events such as clim bing stairs or carrying
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items at work, at various times during the day as they have no recognisable start-end time. The 

implication o f  this finding for questionnaire design is that m any different types o f  recall cues 

need to be incorporated, so that the structure and the pathways o f  A B M  are represented in the 

design o f  the questionnaire. The presence o f  cues relating to when, where, what, m ay initiate the 

parallel or sequential retrieval o f  information that helps the respondent to recall and sum  

individual and discontinuous events. The presence o f  m ultiple cues provides a more accurate 

presentation o f  information into memory, than when only one cue is presented (Wagenaar,

1986). Parallel and sequential access to information about frequency and duration was 

encouraged in P A R Q  through the provision o f  multiple cues. These included providing the 

respondent with information about (i) what activity they performed (b y decom posing physical 

activity into different types and providing examples o f  activities within the context o f  that type),

(ii) when they did the activity (by decom posing the w eek into individual days), (iii) the affect 

that was experienced while doing the activity (by decom posing the activity into different levels 

o f intensity and through the provision o f  a list o f  physiological and psychological responses to 

activity), and (iv) other information such as who was there and whether it w as preceded b y  or 

succeeded some other personally salient event (cued b y  personal information contained within  

the personal calendar).

(iii) Judgement and Response

Indications from the interviews in this study are that the amount o f  participant effort and 

m otivation invested is highly variable. The motivation o f  the respondent appeared to be linked to 

the incidence o f  encoding problems and the perceived cognitive workload involved in 

understanding the context o f  the questionnaire. A s  the encoding issues were resolved, judgem ent 

issues were noted to also decrease. Problems associated with judgem ent and response selection  

were identified as being second highest in occurrence, after encoding (D eM aio et al., 2004). 

Problems with the judgem ent process in this current study appeared to be reduced follow ing the 

introduction o f  the “W ould you usually do more o f  “X ” intensity activity?” question at the end o f  

each intensity question. This appeared to improve morale am ong participants that m ay have been  

de-m otivated b y  the low  answers they had written in the high intensity section. The problem o f  

social desirability bias is a significant one in questionnaire research, particularly in relation to 

perceived threatening questions (Sudman, 1980). Sudm an’ s research indicated that physical
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activity is not perceived as a threatening topic, how ever people w ill still want to present 

themselves in as favourable a light as possible. Equally, people are m otivated to be “good  

respondents” . Implications from this study highlight the responsibility o f  the designer to 

facilitate the respondent’ s willingness to give the most appropriate information while not placing  

them in a social desirability dilemma. The question that asked respondents whether this amount 

o f activity w as typical for them, permitted an opportunity to ju stify  their answers, particularly i f  

they had reported unusually low  participation rates because o f  illness or injury.

4.10.2. Effect o f the Cl process on pre-testing PARQ

Com ments from all 17  participants in this study, but most specifically from the five in the 

last round, indicate that the process o f  C l  has contributed to producing a questionnaire that is 

much improved from the original draft (Appendix nine). The overall reduction in encoding and 

judgem ent problems is a reflection on the advancement o f  the layout and the design o f  the 

questionnaire. The reduction or absence o f  problems identified in a questionnaire has previously  

been used as the method o f  verifying the positive impact o f  the C l  process in producing an 

improved questionnaire (Presser et al., 2004; Subar et al., 1995; W illis, 2004; Friedenreich et al.,

1998). Confirmation o f  the improvements made b y  the C l  process w as provided in the debriefing 

interviews o f  round three. Participants were also asked to rate the user-friendliness o f  the 

questionnaire. “User-friendliness” was explained to the participant as ease in follow ing the 

instructions, visual impact o f  the questionnaire (colours, fonts used etc) and understanding what 

was expected. A ll participants rated it as 10 out o f  10 and described it as “very clear” , “easy to 

understand” and “unambiguous” . Participants also stated that they were “very happy” with their 

answers which were “the most accurate I could be for this type o f  question” .

The layout and design o f  the questionnaire was adapted to enhance the m em ory retrieval 

strategies o f  the respondent, through the provision o f  different types o f  recall cues. The provision  

o f cues and m em ory triggers such as the personal calendar, activity examples, descriptions o f  

physical and psychological changes and the decom position o f activities into categories, appears 

to have assisted m any participants. This seems to be particularly true o f  the personal calendar 

which helped the participant to place themselves in the past week, provide landmarks to the 

participant and thus contextualise the question. The use o f  landmarks was identified b y  M cK enna  

and colleagues (2004) as a method o f  enhancing the recall o f  P A  in young adults. The specific
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use o f  personal landmarks have been suggested as preferential for recalling personal memories 

b y B elli and colleagues (2001) and Shum (2001). The personal calendar provides this facility. 

Recall calendars have been found to be an effective recall cue for assisting the respondent to 

retrieve information about when an activity took place and where it occurred (Friedenreich et al., 

1998; M eans et al., 1991). Friedenreich and colleagues (1998) used a cognitive interviewing  

protocol and recall calendar to pre-test an interview-led lifetim e recall physical activity. They  

found that the recall calendars enabled respondents who had difficulty remembering past 

activities, to recall them easily.

4 .1 1 .  Limitations and future research

The issue o f  com bining enumerative and estimation based strategies for calculating  

duration times was highlighted as not theoretically ideal. The recall o f  duration and frequency 

information was also found b y  M cKenna and colleagues (2004) to be most problematic among  

younger children. Despite the provision o f  m ultiple cues, it m ay sim ply be that estimation-based  

strategies are inherently the most practical method o f  providing an answer for duration questions 

that involve discontinuous events. W hile this is noted as a possible limitation o f  this type o f  

recall questionnaire, further research into the cognitive processes o f  recalling discontinuous 

events/activities m ay reveal a cognitively efficient and econom ical method o f  recalling accurate 

information about duration.

Cogn itive interviewing provides a format for assessing the functionality o f  a new ly  

developed questionnaire. However, more research is required to assess both the validity and 

reliability o f  the technique. T o  date, much o f  the research into the efficacy o f  pre-testing 

procedures is qualitative and impressionistic in nature (Foddy, 1998). Evaluations o f  C l  

techniques tend to rely upon data reduction methods that are too dependent upon the researcher’ s 

subjective judgements. This m ay affect reproducibility and generalisability to the field (W illis et 

al., 1997). Finally, more research needs to be conducted to document m ethods o f  reliably  

assessing which types o f  probes are efficient in identifying problems associated with particular 

cognitive processes.

The com paratively lower detection o f  problems associated with the recall process m ay be 

a function o f  two factors. Firstly, the subjective nature o f  identifying and categorising specific  

problem areas has been identified as a limitation o f  C l ’ s and m ay have resulted in a recall-related
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problem being labelled under another process. Secondly, the high incidence o f  encoding-related 

problems m ay have m asked the true frequency o f  problems related to recalling information. For 

example, i f  a participant w as initially observed to have had, or verbalised that they had, a 

problem understanding the meaning o f  a question, this was noted as a comprehension problem. 

The question m ay have also been problematic for other processes, but they were not pursued 

once it was clear that the participant did not understand the question.

In conclusion, cognitive interviewing is a qualitative method o f  pre-testing a 

questionnaire, specifically its questions, layout and format. This method provides an ideal 

opportunity for the researcher to identify problem areas and to m ake appropriate amendments, 

based upon the guidelines o f  a proposed cognitive model o f  the question-answering process 

(Tourangeau, 1984; Tourangeau et al., 2000). However, it is not a definitive gold-standard  

answer to questionnaire pre-testing and issues pertaining to interviewer com petency, com plex  

analysis and relevance to wider populations are valid (Beatty, 2002). A lthough results from this 

study indicate that the cognitive interview process appears to have been a very effective tool for 

pre-testing this specific questionnaire, the lack o f  objective measurement o f  problems is a 

limitation o f  this study.

The value o f  C l  in teasing out problem areas and producing a more user-friendly 

questionnaire is evident from the significant reduction in difficulties associated with the 

encoding and judgem ent components o f  the question-answering process. The C l  process has 

enabled an insight into the methods that participants understood and retrieved information 

relating to questions about each o f  the F IT T  principles, in particular duration and frequency. 

Through its improved functionality and design, the P A R Q  should now  provide more accurate 

information relating to the frequency, intensity and duration o f  different types o f  P A . In this w ay, 

P A R Q  can provide information that is relevant for the purpose o f  assessing whether respondents 

are meeting the minimum participation guidelines for health benefits, as outlined b y  the 

A C S M / C D C  (Pate et al., 1995). Whether the C l  process has produced an accurate questionnaire 

that can provide this information w ill be indicated in the reliability and validity studies w hich are 

outlined in Chapters five and six.
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C h a p te r  5 - A ssessing  th e  R e lia b ili ty  o f  PARQ.

5.1 Introduction

The previous chapters outlined the methods used to generate and pre-test items for the 

Physical A ctiv ity  R ecall Questionnaire (P A R Q ). This questionnaire w as produced to acquire 

information about physical activity (P A ) participation in an Irish adult population, aged 18-55  

years. Prior to being made available for experimental or field-based studies however, a new  

questionnaire must affirm acceptable levels o f  validity and reliability (Litwin, 1995). V alidity is 

a determination o f  the extent to w hich an instrument measures what it is supposed to measure 

and this is dealt with in Chapter Six. R eliability o f  a questionnaire is “ a measure o f  the 

consistency o f  the data, usually determined b y  the test-retest method, where the first measure is 

compared to the second measure on the same subjects, under the same condition” (Vincent,

1999).

The reliability o f  P A  questionnaires has usually been determined b y  a Pearson’ s or 

Spearman’ s interclass correlation coefficient (Sallis et al., 2000), see also Table 2.5. Some 

authors have suggested that an interclass correlation statistic is an inappropriate method o f  

assessing test-retest reliability because Pearson’s r is unable to detect the change in the means 

(Patterson, 2000; Vincent, 1999). The reliability o f  the Kaiser P A  Survey for wom en was 

assessed with an intraclass correlation because . .it gives a measure o f  the relative hom ogeneity  

o f the test-retest survey scores within subjects in relation to the total variation between subjects” 

(Ainsworth et al., 2000b, p. 1330). In other words, unlike the interclass correlation, the intraclass 

correlation is sensitive to changes in the magnitude and order o f  scores between each 

individual’ s ow n test and retest. The intraclass correlation’ s ability to analyse repeated measures 

on the same variable means it can more appropriately analyse the mean differences o f  a test- 

retest questionnaire reliability study (Vincent, 1999).

The use o f  Pearson’ s correlation coefficient has also been questioned b y  Bland and 

Altm an (1986, 1995), as it does not signify the extent o f  agreement between the test and retest 

scores. These authors suggest that the coefficient o f  repeatability (R) should be used for 

assessing the test-retest reliability o f  a questionnaire. In addition to indicating the level o f  

agreement between the two scores, this method provides information about the heteroscedasticity 

o f  the questionnaire, i.e., whether the measurement error relates to the m agnitude o f  the
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measured variable. In the case o f  a P A  questionnaire, this w ould mean assessing i f  error 

increases as the amount o f  P A  reported increases (Atkinson &  N evill, 1998). This statistical 

method also facilitates calculation o f  a limits o f  agreement (L O A ), which represents the test- 

retest differences for 9 5 %  o f  the population (Bland &  Altm an, 1986, 1995). The use o f  this 

statistical analysis procedure has recently been advocated as an appropriate method o f  

assessment for reliability studies in the sport and exercise domain (A inslie et al., 2003; Atkinson  

&  N evill, 2000; Atkinson et al., 1998) and was used to assess the reliability o f  S P A Q  (Lowther et 

al., 1999).

Questionnaires that seek information about both moderate and high intensity activity  

have indicated that moderate intensity activities are less reliably recalled than high intensity 

(Craig et al., 2003; Sallis et al., 1985). This is possibly explained b y  the less salient nature and 

higher frequency o f  this intensity o f  activity. W agenaar (1986) and Linton (1982) found, in their 

separate six-year diary studies o f  autobiographical memory, that information about less 

frequently occurring events were easier and more accurately remembered. Other factors known  

to affect reliability include (i) the presence o f  a personal calendar recall cue, (ii) the 

characteristics o f  the population, (iii) the interval between test and retest, and (iv) question order 

effects.

(i) Recall cue - Personal Calendar

W hen recalling events that are restricted to a particular timeframe, the accuracy o f  recall 

can be affected b y  factors such as telescoping (i.e., the inclusion o f  data from outside the relevant 

timeframe) and omission o f  data (M eans et al., 1991; Brown et al., 1985). This is particularly 

evident for activities that are frequent and usual (Conw ay, 1996). M em ories for specific, usual 

events are known to lose their distinctiveness over time and can often blend with similar 

memories, m aking it more difficult to retrieve episodic information and increasing the likelihood  

that what is remembered is inaccurate (Linton, 1982; Wagenaar, 1986). R ecall has been shown to 

be improved b y  constructing a personal time line that permits respondents to date activities more 

accurately relative to landmark (important) events that they can remember with high degrees o f  

accuracy (Belli et al., 2001; M eans et al., 1991; Brown et al., 1985).

The inclusion o f  a personal timeline in a questionnaire, as an aid to recalling activities or 

events, has two advantages that are associated with the structure o f  C o n w a y ’s (1993, 1996)
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model o f  autobiographical mem ory (A B M ). Firstly, according to C on w ay, memories in A B M  are 

essentially reconstructions o f  the perceived self. A s  this personal reference system  is the integral 

organising system  in A B M , it implies that personal landmarks are o f  more assistance than non­

personal landmarks in cueing the accurate recall o f  A B M ’ s (Rubin &  K ozin, 1984). In a study 

that asked freshman undergraduates (N =75) to recall three flashbulb memories (flashbulb is 

defined as a major public event) and to rate them for national and personal importance. Rubin  

and K ozin found that over 70 %  o f  the events recalled were rated as above average in personal 

importance and less than 5 %  were rated as nationally important. This indicates that salient 

personal events are the usual types o f  experiences that stand out in A B M . Research using 

personal time lines and calendars has rarely directly asked individuals for personal landmarks in 

their life (Shum, 2001). Interview-led questionnaires (Belli, 1998; M eans et al., 1991) and a 

lifetim e physical activity questionnaire (Friedenreich et al., 1998) have used specific topics such 

as “place o f  w ork” and “health care events” as landmark events, to help the respondent place 

themselves at a given point in time.

Secondly, timelines or calendars with personal landmarks are believed to improve recall 

because they emulate the thematic and temporal arrangement o f  C o n w a y ’ s (1993, 1996) 

structure o f  A B M  (Belli, 1998). The personal landmarks provide m ultiple cues to the respondent 

about where they were, what they were doing and who they were with, during a specific  

timeframe. This cueing device thus provides access to the retrieval o f  information across 

multiple temporal and thematic indices in A B M . Respondents o f  a health survey (N=40, M ale =  

50% , age= 21-65 years) were asked to recall health visits over the previous 12 months. 

Participants were randomly assigned into one o f  two groups, i.e. to answer the survey (i) with or

(ii) without any cueing assistance. A ccu racy was assessed b y  comparing the respondent’ s 

information about when and w h y the visit occurred, with their m edical records. Results indicated 

that the use o f  the personal timeline provided more accurate dating and detailing o f  events. The 

accurate reporting o f  individual events that were recurrent doubled in comparison to when a 

personal timeline was not available as a recall cue (Means &  Loftus, 1991). Implications for 

questionnaire design, from the results o f  this and Rubin and K ozins (1984) studies, suggest that 

the inclusion o f  a personal timeline calendar w ould provide an effective recall cue as it reflects 

the storage and retrieval process o f  A B M , as detailed b y  C on w ay (1996).
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Event history (E H C ) and personal calendars have, to date, been confined to use in 

interview-led questionnaires that are concerned with time periods o f  months and years. Further 

research is required to investigate the use o f  a personal time line in a short-term recall 

questionnaire and more specifically a P A  recall questionnaire. Investigation o f  the effectiveness 

o f the personal timeline as a recall cue is limited (B elli et al., 2001). In B elli and colleagues 

study, an interview-led questionnaire that used an E H C  was compared against the same 

questionnaire without an E H C . This study was concerned with a retrospective questionnaire for 

social and econom ic behaviours for the previous two years. Respondents and 20 interviewers 

were randomly assigned to the E H C  interview (N=309) or question-list interview (N=307). The  

E H C  group demonstrated significantly higher correlations and levels o f  agreement with  

previously recorded data for the same period, compared to the question-list interview condition. 

A n  investigation o f  whether the inclusion o f  a personal timeline w ill enhance the recall o f  

information in a P A  recall questionnaire is required and is an objective o f  this study.

(ii) The characteristics o f  the sample population

Characteristics such as age, educational status, physical activity stage o f  change and 

gender should reflect the general population for w hich the final questionnaire is intended. One  

feature o f  some reliability studies is a hom ogeneous element within the sample, e.g., educational 

status, “ ... [participants were taken] from the local university com m unity with college or 

graduate degrees and em ployed in administrative or professional positions” (Jacobs, Ainsworth, 

Hartman, &  Leon, 1993, p.83). Another study recruited all subjects from an aerobics class or an 

exercise promotion project (Lowther et al., 1999). H om ogeneity within a sample does not 

provide a true indication o f  the functionality o f  the questionnaire in the general population and 

reliability w ill also be adversely affected i f  the context o f  the questionnaire is inappropriate for 

the sample participants (Ainsworth, 2000). For questionnaires that are intended for population- 

based studies, a sample that is more representative o f  the general population’ s average age, 

education level etc., is preferential.

(iii) The tim ing o f  test-retest administrations

Test-retest administrations should be conducted across time intervals that reflect the 

timeframe o f  the questionnaire (Patterson, 2000). Thus, a past-seven-day recall P A  should be
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retested within seven days, so that the data o f  the overlapping days can be compared. I f  the retest 

time is outside o f  the past seven days, the results are more likely to indicate actual differences in 

behaviour (e.g., physical activity), than be indicative o f  the reliability properties o f  the 

questionnaire (Presser et al., 2004; Sudman et al., 1982). Questionnaires asking for the recall o f  

specific events but not covering an overlapping time period reported only moderate correlations 

(Kriska et al., 1997; Baranowski, 1988), also see Table 2.5. Test-retest data for a past-tw o-w eek  

questionnaire, when collected for the same two weeks (N = l 15) w as compared against data 

collected for two different weeks (N = l 16). Results (Fem ale=45% , age range=18-79 years) 

indicated superior reliability for the same two w eek period (r=0 .86) over for the different two 

w eek time period (r=0.56) (Booth et al., 1996). The optimum test-retest interval has not yet been  

determined, but times between tests should be long enough to reduce the opportunity for 

remembering what was written and short enough in order to rem ove the opportunity for true 

variability in activity levels (Sallis et al., 2000; Patterson, 2000).

(iv) Question order effects

Testing o f  question order effects dominates in attitude and opinion surveys (Tourangeau  

et al., 2000). T h ey can occur when questions have a close substantive relationship to one another, 

so that answers to one question m ay have logical implications for others (Strack et al., 1985; 

Sudman et al., 1982). The order effect o f  two questions posed to members o f  the Am erican  

public (N =140, mean age=34.6 years) was assessed (Schum an et al., 1983). Questions related to 

1) access o f  Am erican journalists into a communist country to freely report events back to their 

own country, and 2) the access o f  communist journalists into Am erica to freely report events 

back to their ow n country. Findings showed that participants’ agreement with allow ing  

communist journalists to freely report from A m erica increased from 5 5 %  to 7 5 %  when the 

question about allow ing access to Am erican reporters in a communist country cam e first. A n  

examination o f  whether the reliability o f  P A  questionnaires is susceptible to question order 

effects is not evident in literature and thus requires further investigation (Friedenreich, 1994).

In summary, this study initially assessed, (i) the test-retest reliability o f  P A R Q  without a 

personal calendar (PC). These results were then compared to the reliability scores o f  P A R Q  

when a P C  was included as a recall cue. Secondly, the test-retest reliability o f  P A R Q  was 

assessed using (ii) a diverse sample and (iii) a four-day overlapping methodology. This study
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was also intended to evaluate a specific design issue within the questionnaire b y  assessing (iv) 

the effect that changing the order o f  the questions w ould have on the reliability o f  P A R Q . Parts

(i) and (iv) represent novel approaches to the assessment o f  reliability in a P A  recall 

questionnaire.

5.1.2. Hypotheses

The follow ing hypotheses were formulated with respect to the cognitive recall o f  physical 

activity:

(i) That the questionnaire w hich includes the personal calendar w ill have better 

reliability scores than the questionnaire without the personal calendar.

(ii) That high intensity physical activity w ill have better reliability scores than moderate 

intensity physical activity.

(iii) That assessment o f  the question order effect w ill show that the group beginning with  

a high intensity question on both test and retest w ill have better reliability scores than 

those beginning with a moderate intensity question on both test and retest.

(iv) That the reliability score w ill be better for the type o f  activity that is performed less 

frequently than the others.

(v) That P A R Q  w ill be reliable for participants at all S O C  but show a higher reliability  

score for the not regularly active participants (S O C  1-3), because o f  lower reported 

activity levels.

5.2. Methods

5.2.1. Participants

U pon ethical approval from D C U , 210 participants were recruited for this study from  

various Dublin businesses, hospitals, a school staff room, a university cam pus and a training 

programme for the unemployed. A ll participants were requested to com plete a screening form  

(Appendix one) that sought information relating to age, gender, occupation status, place o f  

residence (Dublin vs. outside Dublin) and physical activity stage o f  change (S O C ). S O C  has 

been previously explained in chapter two. O ne hundred participants were selected for each part 

o f the study b y  stratified sam pling (Thom as et al., 2001). This form o f  sam pling occurred b y  

firstly dividing the volunteers b y  one specific criteria and then randomly selecting them for
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participation. In this study, the dividing criterion was physical activity S O C  and participants 

were divided into group one (stages 1-3) or group two (Stage 4-5). This w as because stages 1-3 

represent those that are not yet regularly physically active, in contrast to those in stages 4 and 5.

5.2.2. Equipment 

P A R Q  (Questionnaire)

Part one o f  study (questionnaire without a personal calendar recall cue)

Questions one and two asked participants to com plete questions about (i) high intensity 

and (ii) moderate intensity physical activity. W ithin each intensity question, five sub-questions 

asked about the amount o f  minutes that was spent doing activity in different categories, i.e., 1 ) at 

home, 2) sport and exercise 3) caring for fam ily members, 4) at work and 5) commuting. The  

same categories were asked for each intensity. Different descriptions o f  physiological and 

psychological changes that the respondent w ould expect to feel for each intensity were given. It 

was estimated that time for completion o f  this questionnaire w ould be approxim ately 15 minutes.

Part two o f  study (questionnaire with a personal calendar recall cue)

The questionnaire for this study was a m odified version o f  the P A R Q  described above. 

Prior to beginning the P A R Q , a past-seven-day personal calendar (PC) w as completed. The PC  

asked participants to recall anything that they remembered happening over each o f  the past- 

seven-days. It was estimated that time for completion o f  this version o f  P A R Q  w ould be 

approxim ately 20  minutes.

5.2.3. Procedure

A ll participants were requested to complete the P A R Q  on day one and day four o f  a one 

w eek period. A s  identified in the literature, this design reduced the possibility o f  variation caused  

b y actual change in physical activity patterns. This provided a four day overlap o f  activity  

information w hich could be used to assess the reliability properties o f  the questionnaire. The four 

days included information on two weekend days and two w eekdays for all participants. The  

design o f  the test-retest administration tim e-scale is provided in Table 5.1 o verleaf
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Table 5.1. Design of the test-retest administration of questionnaires
M on Tues W ed Thurs Fri Sat Sun M on Tues W ed Thurs

T im el D ays o f  A ctiv ity  recalled during 

completion o f  P A R Q  Tim e 1 (past seven  

days)

Com plete

P A R Q

Time2 D ays o f  A c tiv ity  recalled during com pletion o f  

P A R Q  Tim e 2 (past seven days)

Com plete

P A R Q

Thurs Fri Sat Sun

N o te. Shaded area =  Four days o f  overlapping data w lich  was analysed

Informed consent was obtained on day one. Participants were asked to return on day four 

in order to receive their travel expenses paym ent (€15 for each participant) and some personal 

feedback. N o indication o f  having to complete a second recall questionnaire was given to the 

participants. A ll participants used the exact same facility for their test-retest administrations, i.e., 

either a designated room at the participant’s workplace or the Centre for Sport Science and 

Health at Dublin C ity  University. Before com pleting the questionnaire, all participants were 

instructed that participation was absolutely voluntary and that they were free to leave at any time. 

Issues o f  confidentiality were reinforced through the use o f  assigned identification numbers in 

the final report rather than individual names. This was intended to reduce social desirability  

effects. Participants were given no specific instructions to com plete the questionnaire, other than 

to complete it as i f  they were at home. N o assistance was given b y  the researcher and no 

questions raised b y  the participants were answered. This was to ensure uniform ity and to assess 

the functionality o f  the self-administered aspect o f  P A R Q .

In order to (i) reduce the possibility o f  participants becom ing familiar with the layout o f  

the questionnaire (a fam iliarity effect) and (ii) to assess the presence o f  a question order effect, 

the order o f  questions relating to intensity was altered at random for all participants between test 

and retest. Participants were thus divided into one o f  four groups, labelled according to whether 

the order o f  the first question referred to either high or moderate intensity at Tim e 1 (Test) and 

Tim e 2 (Retest), respectively. The groups were labelled as; Group 1= H igh-H igh, Group 2 =  

High-Moderate, Group 3 =  M oderate-Moderate, Group 4 =  M oderate-High. The random  

assignment o f  individuals into one o f  four groups occurred as they presented themselves to the
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researcher. Questionnaires were laid out in four bundles on the table according to the order o f  

their questions as described above. Questionnaires were then administered to participants in a 

consecutive circular method from the bundles (See Figure 5.1. overleaf). This was done for both 

parts one and two o f  the study, i.e. (i) questionnaire without the personal calendar recall cue and

(ii) questionnaire with the personal calendar.

Group 1. 

H igh- High

Group 4. 

M od- High

Group 2. 

H igh-M od

Group 3. 

M od- M od

Figure 5.1. Demonstration o f  the random allocation o f  participants to a group.

5.3. R eliability o f  total, high and moderate intensity physical activity

5.3.1. Part One (PARQ without personal calendar)

The follow ing section outlines the results o f  the test-retest reliability for part one (P A R Q  

with no personal calendar). This is the first part o f  testing Hypothesis One, i.e., that the 

questionnaire which includes the personal calendar w ill have better reliability scores than the 

questionnaire without the personal calendar.

5.3.1.1. Data Analysis

A ll data from both the test and retest administrations o f  the questionnaire were entered 

into a statistical package (SPSS, version 10) for analysis. Univariate distributions o f  P A  at Tim e  

one (Test) and Tim e two (Retest) were inspected for normality and screened for outliers. The 

removal o f  one outlier identified by SPSS significantly improved skewness values, resulting in a 

normal distribution that was confirmed by a test o f  normality, the K olm ogorov-Sm irnov,

( Z = l . 145, p= 0 .145). This left a total o f  70 (98.5% ) complete data sets for analysis. Analysis o f  

total, moderate and high intensity physical activity was undertaken. Pearson correlation 

coefficients (r), intraclass correlation (IC C ) and the coefficient o f  repeatability (R) were 

calculated, to provide a comprehensive assessment o f  reliability.
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5.3.1.2. Results 

Descriptive statistics

There were 70 com plete sets o f  data were analysed (mean age= 19 .75 years (SD +/- 2.6), 

Fem ale=53.5% ). In total, 8 1.4 %  o f  all participants were at either the action or maintenance 

stages o f  change. Table 5.2. shows the w ide range in activity reported for both test and retest 

conditions. Differences between test and retest for total activity appear to be predominantly 

influenced b y  large variations in moderate intensity activity. A  paired sample t-test confirmed no 

significant difference between test and retest questionnaires for total activity (t (6 9 )= 1.88, 

p=0.06), high intensity (t (69)=0.65, p=0.52) and moderate intensity (t (69)=1.58, p=0.12).

Table 5.2. Descriptive statistics for test and retest questionnaires measured over four 
overlapping days, for total, high and moderate intensity activity (minutes)._________

Measurement 

and intensity

N M ean (mins) M edian (mins) SD  (mins) M in (mins) M ax(m ins)

Total Test 70 605.3 500 475.1 202 3180

Retest 70 543.3 427.5 387.9 34 2190

High Test 70 220.3 160 171 0 690

Retest 70 209.16 175 166.24 0 630

M od Test 70 385.04 272.5 4 17.4 10 3030

Retest 70 334.19 252.5 29 7.57 34 1610

N o te. M od=  Moderate, S D  = Standard Deviation.

Pearson’ s correlation coefficients

The relationship between test and retest minutes o f  P A  w as initially evaluated with a 

Pearson’ s correlation coefficient (r). Results indicated a strong correlation (r=0.81) for total 

activity. Correlations for individual intensities showed that moderate intensity activity (r=0.76) 

was unexpectedly more reliably recalled than high intensity (r=0.64). A ll  results were significant 

(p O .O l).
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Intraclass correlations coefficients

The average measure intraclass correlation coefficient is acceptable for total activity at 

0.88 (one-w ay random effect model). Values above 0.7 are considered acceptable (Vincent,

1999). Acceptable IC C  values were also found for high intensity =  0.78 (F (l, 69) =  0.42, p>0.05) 

and moderate intensity =0.84 (F (l, 69) =  2.5, p>0.05). A  non-significant F-value in the analysis 

o f variance (F (l, 69) =  3.54, p>0.05) shows consistent reporting for total physical activity.

Coefficient o f  R epeatability (R)

The extent o f  the agreement between the test and retest questionnaires was assessed 

(Bland &  Altm an, 1986) (for description o f  procedure see A ppendix ten). The descriptive 

statistics for the differences between the test and retest are displayed in Table 5.3.

Table 5.3. Descriptive statistics for the differences between test and retest PA (minutes) for all

Category N M ean Difference (mins) Standard D eviation (mins)

Total activity 70 6 1.97 275.66

High Intensity 70 11.11 143.5

Moderate Intensity 70 50.86 269.04

Calculation o f  the coefficient o f  repeatability (twice the standard deviation o f  the differences) 

and the 9 5 %  limits o f  agreement are detailed in Table 5.4 below.

Table 5.4. Coefficient o f Repeatability and 95% Limits o f agreement for PARQ without the
personal calendar._____________________________________________________________

Category Coefficient o f  Repeatability (R) Lim its o f  Agreem ent (M D  + /-2 S D ’ s)

(2 S D ’ s) (minutes) (minutes)

Total A ctivity  551.32 -489.32 to 613.29

High Intensity 287 -275.89 to 298.11

M od Intensity 538.08 -487.22 to 588.94

Note. M D  =  M ean Difference, SD=Standard Deviation.
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The coefficient o f  repeatability (R) for total activity is 551 minutes. The results in Table 5.4 

above show that 9 5 %  o f  the differences in the questionnaire from one measurement to the next, 

under similar conditions, w ould be between -4 8 9  minutes and 613 minutes, for this sample. 

These are known as the limits o f  agreement (L O A ) (Bland et al., 1986).

5.3.2. Part two - (PARQ with a personal calendar)

The follow ing section outlines the results o f  the test-retest reliability o f  total, high and 

moderate intensity physical activity for part two (P A R Q  with a personal calendar) and compares 

them to the reliability scores o f  the questionnaire from part one (P A R Q  without a personal 

calendar). This is the second part o f  testing Hypothesis One, i.e., that the questionnaire which  

includes the personal calendar w ill have more reliable scores than the questionnaire without the 

personal calendar.

5.3.2.1. Data Analysis

A ll data from both the test and retest administrations o f  the questionnaire were entered 

into a statistical package (SPSS, version 10) for analysis. Univariate distributions o f  P A  at Tim e  

one (Test) and Tim e two (Retest) were inspected for normality and screened for outliers. The  

removal o f  two outliers identified b y  SPSS significantly improved skewness values, resulting in 

normal distribution that was confirmed b y  a test o f  normality, the K olom ogorov-Sm im ov, 

(Z = 1.16 7, p= 0 .131). This left a total o f  73 (9 7% ) o f  com plete data sets for analysis. Analysis o f  

total, moderate and high intensity physical activity w as undertaken. Pearson correlation 

coefficients (r), intraclass correlation (IC C ) and the coefficient o f  repeatability (R) were 

calculated, to provide a comprehensive assessment o f  reliability.

5.3.2.2. Results

Seventy three participants com pleted this study (mean age 31.4  years (+ /-10 .1), F=42% ). 

In total, 5 7 .1 %  o f  all participants were in full-tim e employment, 15 .2 %  were long-term  

unemployed and 2 7 .7 %  were university students, some o f  w hom  had part-time jobs. F ifty  two 

percent o f  the sample described them selves as being at either the action or maintenance stage o f  

the S O C  model.
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5.3.2.2.1. Total activity, high intensity and moderate intensity 

Descriptive statistics

Table 5.5. displays the descriptive statistics for all participants minutes o f  total, high and 

moderate intensity PA . A  paired sample t-test confirmed no significant difference between test 

and retest questionnaires for total activity (t=-0.34, df=72, p=0.78), high intensity (t=0.29, df=72, 

p=0.78) and moderate intensity (t=-0.52, df=72, p=0.6).

Table 5.5. Descriptive statistics for test and retest questionnaires measured over four 
overlapping days, for high and moderate intensity and total physical activity._______

Questionnaire N M ean (mins) M edian (mins) SD  (mins) M in (mins) M ax(m ins)

Total Test 73 3 14 .14 250 264.43 0 1500

Retest 73 319.89 231 265.49 15 1500

High Test 73 78.08 60 97.01 0 560

Retest 73 76.48 40 107.69 0 630

M od Test 73 241.81 155 216.68 15 1220

Retest 73 248 195 209.58 0 1200

Pearson’ s product moment correlation coefficient

The relationship between test and retest minutes o f  physical activity was initially  

evaluated b y  means o f  a Pearson correlation coefficient. Both intensity questions and total 

physical activity displayed significant correlations that were higher than those reported in study 

one (see Table 5.6. below). In study two, moderate intensity physical activity has a lower 

correlation compared to high intensity physical activity data.

Table 5.6. Pearson’s product moment correlation coefficient for test-retest data on four 
overlapping days, for both experimental conditions_______________________________

Condition Total physical activity H igh Intensity Moderate Intensity

N o calendar 0 .8 1** 0 .64** 0 .76 **

(study one)

With calendar 09i** 0 9 ** 0 .88* *
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(study two)

** p < 0.01 level (2 tailed)

Across all categories (total, moderate and high intensity), the correlations are lower for study one 

(P A R Q  without PC). Though all results are significant, the absence o f  the personal calendar 

recall cue appears to have had a notable effect on all questions, particularly high intensity. This  

result supports Hypothesis One, w hich states that the questionnaire which includes the personal 

calendar w ill have more reliable scores than the questionnaire without the personal calendar.

Intraclass correlations coefficients

The average measure intraclass correlation coefficient is acceptable for total activity at

0.95 (one-w ay random effect model). Values above 0.7 are considered acceptable (Vincent,

1999). A cceptable IC C  values were also found for high intensity =  0.94 (F (l, 72) =  0.08, p>0.05) 

and moderate intensity =0.94 (F (l, 72) =  0.26, p>0.05). A  non-significant F-value in the analysis 

o f  variance (F (l, 72) =  0.12, p>0.05) shows that the reported test-retest minutes for total physical 

activity are very consistent.

Lim its o f  agreement

The extent o f  the agreement between the test and retest questionnaires w as assessed 

(Bland et al., 1986). A  limits o f  agreement was conducted for total activity and also for each 

intensity. The descriptive statistics for the differences between the test and retest are displayed in 

Table 5.7.

Table 5.7. Descriptive statistics and t-test results for the differences between test and retest

Variable N M D

(mins)

t P S D  o f  M D  

(mins)

R  (2 S D ’ s) L O A  (M D  

+ 2SD )  

(mins)

L O A  (M D -  

2SD)(m ins)

Total 73 5.75 0.43 0.66 113.83 227.66 233.41 -221.91

High 73 1.74 0.31 0.75 47.63 95.26 97 -93.52

Moderate 73 -6.19 0.52 0.67 102.45 204.9 198.71 -2 11.0 9

N ote. M D — M ean Difference, SE =  Standard Error, S D =  Standard Deviation, R =  Coefficient o f  

Repeatability, L O A =  Lim its o f  Agreem ent
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A s the same measurement m ethod was used on both occasions, it was expected that mean  

differences betw een test and retest w ould not be significantly different than zero. Bland and 

Altm an (1986) recommend the use o f  one sam ple t-tests to assess this and results indicated no 

significant difference (Table 5.7.). For total physical activity, the mean difference is 5.75 minutes 

and the standard deviation is 113 .8  minutes, thus the coefficient o f  repeatability (R) is 227.6  

minutes (i.e., tw ice the SD). T h e total activity data appears to be influenced m ostly by the 

moderate intensity data. T h e coefficients o f  repeatability are lower for each category in part two  

(P A R Q  with personal calendar), compared to part one (P A R Q  without personal calendar).

T h e limits o f  agreement (M D  +/- 2 S D ’ s) are given  in T ab le 5.8. above. Under a normal 

distribution, 9 5 %  o f  the differences should be less than tw o standard deviations from the mean 

difference (British Standards Institution, 1979). This is graphically represented for total physical 

activity in Figure 5.2. overleaf
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a
-1-2 SD

D  n  a  □

^  O r e  °  n
D  ~  n  □ - 2 SD
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1000 2000 3000

average  of total intensity m inutes

Figure 5.2. T h e differences in test-retest results (minutes) plotted against the average test-retest 

results (minutes) for total activity (with personal calendar). Note. M D = M e an  Difference, S D  =  

Standard Deviation.

T he limits o f  agreement and 9 5 %  confidence intervals are better in all intensities for the 

questionnaire that has used the personal calendar as a recall cue. T h e plot o f  mean differences 

scores against average scores, for both conditions total activity, illustrates a m uch wider spread
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o f  data aw ay from zero with increasing magnitude, for the questionnaire w ithout the personal 

calendar (Figures 5.2. and 5.3.).
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-1000

F ¿ a s *  *

+ 2SD
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1000

average of total intensity m inutes

2000

Figure 5.3. T h e differences in test-retest results (minutes) plotted against the average test-retest 

results (minutes) for total activity (without personal calendar).

H ypothesis O ne

This stated that the questionnaire which includes the personal calendar (PC) w ill have 

better reliability scores than the questionnaire without the personal calendar. A  com prehensive 

analysis o f  the reliability o f  both formats o f  the P A R Q  has revealed support for this hypothesis. 

Analysis by (i) Pearson’s correlation coefficient, (ii) Intraclass correlation coefficient, and (iii) 

the coefficient o f  repeatability, have each displayed better reliability properties for the P A R Q ,  

when the P C  is included. A lthough a significant difference between the age profile o f  both 

groups was observed, independent t-tests revealed there were no significant differences in the 

mean total, high and moderate intensity activity between both groups (see T able 5.9 below).

T able 5.8. Differences in total, moderate and high intensity activity and age between PARQ with 

and without a personal calendar.

Variable M  (SD ) minutes t P d f

Total activity P A R Q  with P C -4 .5 2 ( 1 1 2 .9 ) -1.9 0.06 141

P A R Q  no P C 6 1.9 7  (275.6)

H igh intensity P A R Q  with P C 1 .6  (47.9) -0.6 0.6 141

P A R Q  no P C 1 1 .1  (143.5)
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Moderate intensity P A R Q w it h P C  -6 .19 (10 2 .4 ) -1.6 9  0.9 141

P A R Q  no P C  50 .9(269.1)

A g e  P A R Q w it h P C  3 1 .3 (1 0 ) 9.3 <0.01 141

P A R Q  no P C  19.8 (2.5)

A s  the age range o f  both groups was appropriate to the criterion age profile o f  the 

questionnaire (18-55 years), the results o f  the t-test and reliability tests suggest that P A R Q  with  

the P C  enhances recall and creates a more reliable questionnaire. Therefore, further analysis o f

(i) the 9 5 %  confidence intervals o f  the L O A , (ii) the question order effect, (iii) reliability o f  the 

different types o f  activity and (iv) reliability o f  stages o f  change, w ill be assessed using only the 

data from the P A R Q  with a personal calendar.

Lim its o f  Agreem ent (L O A ) 9 5 %  confidence intervals

A s  the 9 5 %  limits o f  agreement found in this study m ay not be true for another sample 

under similar conditions, Bland and Altm an (1986, 1995) advise the calculation o f  9 5 %  

confidence intervals for each limit. This w ill indicate the precision o f  the limits o f  agreement in 

study two.

The equation for calculating the confidence interval =  sqrt (3 * S D 2/N), with t= 1.667 at 72  

degrees o f  freedom. For total physical activity, this means =  sqrt (3 *113 .8 3  2 /73) =  23.07

Thus the 9 5 %  confidence interval for total physical activity is:

Upper limit o f  agreement (233.41 minutes) = 233.41+  (1.6 6 7*2 3.0 7) to 2 3 3 .4 1-(1.667*23.07) =  

194.5 minutes to 2 71.8 6 minutes.

Low er limit o f  agreement (-221.91 minutes) =  -221.9 1 +  (1.6 6 7*2 3 .0 7) to -2 2 1 .9 1  -  

(1.667*23.0 7) =  -183.46 minutes to -260 .3  minutes.

The upper limit o f  agreement for high intensity is 80.9 minutes to 113.09 minutes, w hile the 

lower limit was calculated as -7 7 .4 3  minutes to -109.61 minutes.

The upper limit o f  agreement for moderate intensity is 177.9 5 minutes to 219 .4 7  minutes, w hile  

the lower limit o f  agreement is -19 0 .3 3  minutes to -2 3 1 .8 5  minutes.
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These 9 5 %  confidence intervals are comparable to the 9 5 %  L O A  reported in Table 5.7. 

above. This indicates that the L O A  reported for this sample are accurate and transferable to the 

general population. These results indicate that in similar conditions, 9 5 %  o f  further samples w ill 

vary between -2 2 1  and 233 minutes when reporting total physical activity. The total activity data 

appears to be influenced m ostly b y  the moderate intensity data. The favourable comparison o f  R  

for high intensity (95.2 minutes) against moderate intensity (204.9 minutes) lends further support 

to hypothesis two.

5.4. R eliability o f  the question order effect and different types o f  physical activity  

Hypothesis Tw o

This stated that high intensity physical activity w ill have more reliable scores than 

moderate intensity physical activity. The IC C  displayed identical results for both high and 

moderate intensity (0.94) in study two. The Pearson’ s correlation coefficient were similar (r=0.9 

for high, r=0.88 for moderate). The coefficient o f  repeatability (R) analysis above, reported 

larger differences in the measure o f  repeatability for moderate intensity over high intensity.

W hile this shows support for hypothesis two, an examination o f  the question order effect and 

different types o f  activity, m ight provide information about whether other factors are responsible 

for the large R  reported above.

5.4.1. Question order effect (Hypothesis Three)

Hypothesis three stated that assessment o f  the question order effect w ill show that the 

group beginning with a high intensity question on both test and retest w ill have better reliability 

scores than those beginning with a moderate intensity question on both test and retest. The  

follow ing section displays the results o f  the four test conditions (groups) that explored the 

question-order effect.

Descriptive Statistics

Table 5.9. displays the descriptive statistics for each group’ s physical activity at test and retest 

for all participants.
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Table 5.9. Descriptive statistics for test and retest questionnaires for each group’s total physical 
activity (minutes)._______________________________________________________________

Measurement and 

group

N M ean

(minutes)

SD  (minutes) M in

(minutes)

M ax

(minutes)

One Test 20 220.3 215.9 15 1000

Retest 20 234.2 246.7 0 1190

Tw o Test 17 287.59 183.58 95 855

Retest 17 261.29 206.08 20 775

Three Test 20 372.7 226.44 99 920

Retest 20 353.55 2 1 1 .1 7 100 840

Four Test 16 412.69 388.68 78 1500

Retest 16 420.94 361.92 45 1500

N o te. Group one=high-high, group two=high-moderate, group three=moderate-moderate, group 

four=moderate-high

Repeated Measures A N O V A

A  repeated measures A N O V A  was undertaken to assess whether there were significant 

differences between the test-retest scores o f  each o f  the four groups. W ithin-subject differences 

were not significant (F (l, 69)=0.12, p> 0.05). This indicated that scores did not significantly  

differ from time one to time two, for each group. Between-subject differences were also not 

significant (F (l, 69)=2.03, p>0.05). This means that the effect o f  a fam iliarity bias on 

respondents (in answering questions) between the four groups was not significant. It also means 

that no order effect was observed, indicating that reliability w ould was not improved b y  placing  

the high intensity question first, thus rejecting Hypothesis three.

5.4.2. Type o f activity (Hypothesis Four)

Hypothesis four stated that the reliability score w ill be better for the type o f  activity that 

is performed less frequently than the others. The follow ing section displays the results o f  each o f  

the five types o f  activity. T h ey have been separated here to assess their relative contribution to 

the overall total activity data.
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D escriptive statistics

Table 5.10. displays the descriptive statistics for each type o f  physical activity at test and retest 

for all participants.

Table 5.10. Descriptive statistics for test and retest questionnaires for each type ofphysical 
activity (minutes)._____________________________________________________________

T yp e and Measurement N M ean

(minutes)

SD

(minutes)

M in

(minutes)

M ax

(minutes)

Housework Test 73 83.92 112.3 0 560

Retest 73 70.62 96.77 0 420

Sport &  Exercise Test 73 116 .75 138.77 0 800

Retest 73 127.34 15 7.71 0 920

Fam ily Test 73 27.97 71.45 0 480

Retest 73 23.08 69.72 0 480

Occupational Test 73 30.77 42.75 0 270

Retest 73 33.73 63.58 0 375

Com m uting Test 73 62.05 95.95 0 620

Retest 73 69.71 88.58 0 560

Pearson’ s correlation coefficient

Assessm ent o f  the relationship between test and retest minutes o f  each type o f  physical 

activity (Table 5 .11. below ) revealed strong correlations. Occupational activity was moderately 

correlated at r=0.7, indicating relative difficulty in reporting this information. Fam ily activity has 

the highest correlation.

189



Table 5.11. Pearson correlation coefficients by type for test-retest results o f total activity.
Type Correlation coefficient

Housework and Gardening 0 9**
Sport and Exercise Q 9**
Fam ily 0 .95**

Occupational 0 .7 **

Com m uting 0.82**

* * p < 0.01 (2 -tailed).

Intraclass correlations coefficients

A  non-significant F-value in the analysis o f  variance for each o f  the types o f  physical 

activity shows that the reported test-retest minutes are consistent. The average measure intraclass 

correlation coefficient is acceptable for each type (one-w ay random effect model). Fam ily  

activity has the highest IC C  (Table 5. 12.).

Table 5.12. ICC correlations by type for test-retest results ofphysical activity.
Type F-value P Degrees o f  

freedom

Correlation

Housework and Gardening 5.46 0.22 72 0.94

Sport and Exercise 1.62 0.2 72 0.94

Fam ily 3.67 0.6 72 0.97

Occupational 0.3 0.58 72 0.79

Com m uting 1.36 0.25 72 0.84

Lim its o f  Agreem ent

Descriptive statistics for the differences between the test and retest and limits for agreement for 

each category are displayed in Table 5.13.
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Table 5.13. Descriptive statistics for the differences between test and retest results, coefficients 
o f repeatability (R) and limits o f agreement (LOA) for all types (minutes).____________

Type M D

(mins)

SD

(mins)

R

(2 S D ’ s)

L O A

(M D + 2S D )

(mins)

L O A

(M D -2 S D )

(mins)

House 13.3 48.65 97.3 110 .6 -84

Sport -10.59 70.44 140.88 130.29 -1 5 1 .4 7

Fam ily 4.9 2 1.8 43.6 48.5 -38.7

Occupational -2.6 45.7 91.4 88.8 -94

Com m uting -7.66 56.08 112 .16 104.5 -120.32

Note. L O A =  Lim its o f  Agreem ent, M D =  M ean Difference, SD=Standard D eviation

One sample t-tests confirmed that mean differences between test and retest questionnaires 

were not significantly different than zero, for each o f  the types o f  P A . The coefficient o f  

repeatability (R) for sport and exercise shows the highest variability. The L O A  for this type o f  

activity means that 9 5 %  o f  the differences in the questionnaire w ould be between - 1 5 1  (mean 

difference minus R) and 130 minutes (mean difference plus R), from test to retest, under similar 

conditions. The sport and exercise result here is in contrast to the Pearson correlation and IC C  

results, where it showed one o f  the highest test-retest correlations. Sim ilarly, occupational 

activity displayed the lowest correlations but reports the second low est variability in its L O A  

(Table 5.13. above). The large limits o f  agreement for sport and exercise m ay be a function o f  

the com paratively large amount o f  data that was recalled (Table 5.10.). The proportionate 

contribution o f  minutes performed at each intensity m ay also reveal some important information, 

as moderate intensity has been observed to be less reliable than the recall o f  high intensity 

activity (Tables 5.6. and 5.7.) (Hypothesis two). T o  examine this possibility, the high and 

moderate intensity limits o f  agreement for the sport and exercise category are compared against 

the fam ily category (Table 5.14. overleaf). The fam ily category was chosen for comparison  

because it has shown the highest correlations (Pearson’s and IC C ) and the best L O A .
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Table 5.14. Descriptive statistics for the differences between high and moderate intensity test 
and retest results and one sample t-test results for sport/exercise and family categories 
(minutes)._____________________________________________________________________

Category M D  (mins) t P SD

(mins)

L O A  (M D + 2 S D )  

(mins)

L O A  (M D -2 S D )  

(mins)

High intensity

Sport 1.33 0.28 0.8 40.53 82.39 -79.73

Fam ily 2.97 2.4 0.2 10.7 24.37 -18.43

M od intensity

Sport -11 .9 1.8 0.1 56.2 100.5 -124.3

Fam ily 1.9 0.9 0.3 16.94 35.78 -31.98

Note. M od = Moderate, M D =  M ean Difference, SD =  Standard Deviation, L O A  = Lim its o f  

Agreem ent

One sample t-tests confirmed that mean differences between test and retest questionnaires 

were not significantly different than zero, for both types o f  PA . For the mean and S D  o f  the 

differences to be m eaningful estimates, it must be assumed that they are reasonably constant 

throughout the range o f  the measurement (Bland & Altm an, 1995). Therefore, to see whether the 

increase in variability is related to an increase in magnitude o f  activity, the difference against the 

average o f  the two measurements was plotted. The variation o f  data around the mean (SD ) is 

greater for both categories at moderate intensity (N =73). Scatter plots for this intensity confirm a 

greater increase in the scatter aw ay from the mean as the m agnitude increases for the sport and 

exercise category (Figures 5.5. and 5.6. overleaf). For fam ily activity, only two data sets are 

>100 minutes and both were within 20 minutes o f  the mean difference. For sport and exercise, 

approxim ately 30 data sets report over 100 minutes and are scattered as m uch as 180 minutes 

from the mean difference. The greater number o f  people recalling larger amounts o f  sport and 

exercise data in moderate intensity appears to adversely affect recall. Sim ilar plots o f  

occupational, household and comm uting activity reveal a similar trend, though numbers o f  

participants recalling over 100  minutes are fewer (between four and ten) and scatters from the 

mean are less extreme (except for commuting, where one participant differed b y  over 200 

minutes).
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A ve ra ge  sport m oderate intensity for test-retest (m ins)

Figure 5.5. T h e differences in test and retest results (minutes) plotted against the average test and 

retest results for each participant for moderate intensity sport and exercise activity.

Average family moderate intensity for test-retest (mins)

Figure 5.6. T h e differences in test and retest results (minutes) plotted against the average test and 

retest results for each participant for moderate intensity fam ily activity.

H ypothesis Four

This hypothesis stated that the reliability score will be better for the type o f  activity that is 

performed less frequently than the others. T a b le 5. 10  show s that fam ily activity has the low est 

mean reported activity. Fam ily activity also displayed the highest correlations (Pearson’ s and 

IC C ) and the least variable L O A , therefore supporting hypothesis four.
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Hypothesis five stated that P A R Q  w ill be reliable for participants at all S O C  but show a 

higher reliability score for the not regularly active S O C  group (S O C  1-3), because o f  lower 

reported activity levels. The follow ing section displays the descriptive statistics and reliability  

correlation analysis from (i) Pearson’s and (ii) Intraclass coefficients, as w ell as the coefficient o f  

Repeatability (R), for total, high and moderate intensity physical activity.

Descriptive Statistics

Tables 5 .1 5 -5 .17  displays the descriptive statistics for each S O C  group’ s physical activity at test 

and retest for all participants.

5.4.3. Reliability by Stage o f Change (SOC)

Table 5.15. Descriptive statistics for test and retest questionnaires for each SOC group’s total 
physical activity (minutes)._______________________________________________________

Group/Measurement N M ean (mins) S D  (mins) M in (mins) M ax (mins)

S O C  1-3 Test 35 289 236.96 15 920

Retest 35 278.83 230.77 0 840

S O C  4-5 Test 38 348.34 289.54 79 1500

Retest 38 361.29 206.08 64 1500

Note. S O C =  Stage o f  Change. l-3= n ot repularlv active. 4-5=regularlv active

M ean total activity recalled is lower, as expected, for S O C  1-3 group. Breakdown o f  this activity

into high and moderate intensity is detailed below  in Tables 5.16  and 5.17.

Table 5.16. Descriptive statistics for test and retest questionnaires fo r  each SOC group *s high 
intensity physical activity (minutes).________________________________________________

Group/measurement N M ean (mins) S D  (mins) M in (mins) M ax (mins)

S O C  1-3 Test 35 53.77 69.61 0 385

Retest 35 48.26 71.9 0 390

S O C  4-5 Test 38 100.47 113.07 0 560

Retest 38 102.47 127.95 0 630

Note. S O C =  Stage o f  Change, l-3= n ot regularly active, 4-5=regularly active
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Table 5 .17. Descriptive statistics for test and retest questionnaires for each SOC group’s 
moderate intensity physical activity (minutes).____________________________________

Group/measurement N M ean (mins) S D  (mins) M in (mins) M ax (mins)

S O C  1-3 Test 35 235.23 202.44 15 730

Retest 35 230.71 195.29 0 790

S O C  4-5 Test 38 247.87 231.58 65 1220

Retest 38 263.92 223.35 50 1200

Note. S O C =  Stage o f  Change, 1 -3=not regularly active, 4-5=regularly active

The tables above indicate that similar amounts o f  moderate intensity activity were recalled b y  

both groups but that the regularly active participants (S O C  4 and 5) recalled double the amount 

o f high intensity activity than the non-regularly active participants. Neither S O C  group varied  

much in their reported means and standard deviations from test to retest, indicating consistency  

in the amount o f  data recalled. A  one-sample t-test also indicated that differences between test 

and retest were not significant for (i) the not regularly active group (t=0.74, df=34, p=0.6) and

(ii) the regularly active group (t=0.74, df=37, p=0.7).

Pearson’s correlation coefficient

The relationship between test and retest minutes o f  activity w as initially evaluated for each S O C  

group (regularly active and not regularly active) at each intensity b y  a Pearson’ s correlation 

coefficient. Both S O C  groups indicated similarly high correlations for all intensities.

Table 5.18. Pearson correlation coefficients by type for test-retest results o f total activity.
Intensity and S O C  group__________________ Correlation coefficient

Total S O C  1, 2 &  3 0 .92**

S O C  4 &  5 Q 9**
High S O C  1 , 2  & 3 0 .8 7**

S O C  4 &  5 0 .8 7**

Moderate S O C  1, 2 &  3 0 .9 1**

S O C  4 &  5 0 .9**

* * p < 0.01 (2 -tailed).
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Intraclass correlations coefficients

A  non-significant F-value in the analysis o f  variance for each o f  the intensities o f  

physical activity shows that the reported test-retest minutes are very consistent. The average 

measure intraclass correlation coefficient is acceptable for each S O C  group (one-w ay random  

effect model). A cceptable coefficients are above 0.7 (Vincent, 1999). Each group has 

demonstrated sim ilarly high reliability scores for each intensity. These results are presented in 

Table 5. 19. below.

Table 5.19. ICC correlations for different SOC by intensity for test-retest results.
Intensity and S O C  group F-value P Degrees o f  

freedom

Correlation

Total S O C  1 , 2  &  3 0.41 0.52 34 0.96

S O C  4 &  5 0.76 0.34 37 0.95

High S O C  1 ,2  & 3 0.8 0.4 34 0.93

S O C  4 &  5 0.06 0.82 37 0.94

Moderate S O C  1 ,2  &  3 0.1 0.7 34 0.95

S O C  4 &  5 0.73 0.4 37 0.93

Note. S O C =  Stage o f  Change

Hypothesis Five

This stated that P A R Q  w ill be reliable for participants at all S O C  but show a higher 

reliability score for the non-regularly active S O C  group (S O C  1-3), because o f  lower reported 

activity levels. Results from this study indicate that P A R Q  is equally reliable for respondents that 

are not regularly active as for those that are regularly active. Pearson’ s and intraclass correlation 

coefficients were similar for both groups for all intensities and the coefficient o f  repeatability 

(R), w hich is tw ice the standard deviation o f  the mean difference, w as slightly higher for the 

regularly active group (255 minutes) than the not regularly active group (18 7 minutes).

5.5. Discussion

This study provided a means o f  com prehensively assessing the reliability properties o f  

the new ly designed P A R Q  questionnaire. W hile its main aim w as to assess the overall test-retest 

reliability, this study also provided novel information with regard to particular cognitive aspects 

o f designing a questionnaire. Specifically, the unique approach o f  using a personal calendar in a

196



self-administered recall physical activity questionnaire and also the impact o f  the question order 

effect were explored.

5.5.1. Personal calendar

This study reports on novel research that compared the reliability o f  P A R Q  when a 

personal calendar (PC) w as included as a recall aid, against when it w as not. Results indicate that 

the questionnaire with a P C  produces more reliable retrospective reports in comparison to the 

questionnaire without a PC . The superior performance o f  the P C  questionnaire was evident in all 

three reliability coefficients (Pearson’ s, IC C  and Repeatability) and also across all intensities o f  

physical activity (moderate intensity, high intensity and total activity). A  limitation o f  this study 

was the significant difference in the age profile o f  the participants. However, an independent t- 

test indicated that there was no significant difference between the reported activity between both 

groups for total, high or moderate intensity activity and the age profile for both studies was 

relevant to the criteria for the study,(i.e., 18-55 years). The novel aspect o f  using a P C  in this 

study, means that comparison o f  these results to other P A  questionnaires is not possible. These 

results do how ever compare to B elli and colleagues (2001) social and econom ic behaviour 

questionnaire study, w hich found that the presence o f  an Event History Calendar in the 

questionnaire helped respondents to recall more accurate answers, compared to when the 

calendar was not part o f  the questionnaire.

A n  explanation for w h y the presence o f  the P C  w ould improve recall is provided b y  Belli 

(1998), Shum  (1998) and C on w ay (2001). These explanations seem applicable to the layout o f  

P A R Q . Firstly, C o n w a y’ s (1996) model suggests that personal goals play a major role in the 

formation, access and construction o f  specific memories, i.e., autobiographical m em ory (A B M )  

is a sense or experience o f  the se lf in the past and is induced b y  images, feelings and other 

m emory details that have been stored as important to the se lf at some time in the past (Conw ay, 

2001). The personal landmark events recalled b y  the participants are effective because o f  their 

personal nature, w hich reflects the personal know ledge o f  A B M . The personal importance 

attached to events was found b y  Rubin &  K ozin (1984) to be important in m aking information 

stand out in memory, compared to events that were not personally salient. The use o f  landmarks 

appears to also assist in event-dating b y  contextualising events in terms o f  what happened and 

when it happened. B y  helping to date events inside or outside the reference timeframe (in the
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case o f  this study, the past seven days), the P C  has reduced the effect o f  telescoping and 

enhanced the accuracy o f  the information recalled.

Secondly, landmarks help the P C  to make use o f  both thematic and temporal information 

w hich is theorized to be an integral aspect o f  the structure o f  A B M  (C onw ay, 1996). The 

hierarchical structure o f  A B M  permits retrieval through m any interconnected pathways that can 

be activated in a top-down direction (i.e., from Lifetim e themes to General Events to Specific  

Know ledge), or in sequential and parallel directions across themes o f  events (i.e., w hile thinking 

about picking kids up from school, remembered the car had a puncture so had to w alk to and 

from the school). In the case o f  this study, the recall timeframe was short (seven days) and so 

was not relevant to Lifetim e Periods. However, the m ultiple personally relevant cues that the P C  

provides to the respondent, (in terms o f  details about when, what, who), can help the respondent 

access information about general events (G E). This level o f  m em ory constitutes a personal 

summary o f  general actions and make up the most frequent type o f  A B  know ledge (C on w ay &  

Rubin, 1993). The cues that are used to index associated G E , are in turn used to provide cues that 

index the more detailed information at the event specific know ledge (E S K ) level (Conw ay,

1996). Thus, these cues reflected the structure o f  the A B M  b y  accessing information in m any  

directions, using both thematic and temporal indices.

The results o f  this current study suggest that the presence o f  the P C  has facilitated the 

recall o f  better quality retrospective information because the information it offers, reflects the 

structure o f  the storage o f  information in A B M . M ore specifically, it suggests that the 

information and cues provided to the respondent, are personally relevant and are varied in terms 

o f themes and time-related indices. These personally salient, m ultiple cues are used to access the 

pathways o f  A B M . The influence o f  multiple cues enhancing recall are supported b y  findings 

from W agenaar’ s (1986) diary study, w hich stated that “the probability o f  recall depended upon 

the number o f  retrieval cues, as w ell as on the nature and the particular combination o f  these 

cues” , (p.249). Implications for further P A  recall questionnaire’ s are that a recall aid, such as the 

personal calendar included in this study, should be incorporated into the design o f  the 

questionnaire, in order to facilitate the retrieval o f  better quality information. The remaining 

sections discuss the results o f  part two o f  the study, i.e., the P A R Q  that included the PC.
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5.5.2. Total physical activity

The significant Pearson’ s correlation coefficient for total P A  (r=0.9), provides a very  

strong indicator o f  acceptable reliability and is favorably comparable to other contemporary P A  

recall questionnaires that are considered reliable. Included am ong these are the International P A  

Questionnaire (IP A Q ) with an r=0.8 (Craig et al., 2003), the Lifetim e Total P A  Questionnaire 

with r=0.74 (Friedenreich, C oum eya and Bryant, 1998) and the Stanford P A  Recall 

Questionnaire with r=0.84 (Blair, Haskell and Ho, 1985). Direct comparison o f  the results o f  this 

present study with other questionnaires is how ever difficult, due to differences in m ethodology  

as outlined earlier. These differences include diversity in sample, variations in recall period o f  

interest, categories and intensity o f  physical activity being assessed, as w ell as the disparities in 

times between test and retest.

A cceptable reliability was also demonstrated in the intraclass (IC C ) correlation result 

(0.95). This form o f  correlation has been argued to be a more accurate reflection o f  test-retest 

reliability than interclass (Pearson’ s) correlation, because it more appropriately analyses the 

mean differences o f  repeated measures on the same variable (Vincent, 1999). Pearson’ s 

correlation coefficient is com paratively less suitable for determining reliability because it is a 

bivariate statistic, whereas test-retest reliability involves a series o f  univariate statistics (Thomas 

&  Nelson, 2001). A lso, unlike the interclass coefficient, the IC C  is sensitive to changes in the 

magnitude and order o f  scores between each individual’ s own test and retest. In this w ay, the 

IC C  provides a thorough examination o f  different sources o f  variability, such as changes in 

individual respondent’ s means and standard deviations. This form o f  reliability analysis has not 

been com m only applied to P A  questionnaires (Patterson, 2000), therefore comparison o f  the 

results o f  this study to other P A  studies, is limited. Ainsworth and colleagues (2000) assessed the 

reliability o f  the Kaiser P A  Survey for wom en with the IC C , with a total activity score o f  0.83. 

Results from P A R Q  (0.95) are how ever not directly comparable to the Kaiser Survey, because o f  

differences in recall period (past seven days for P A R Q  and past year for Kaiser) and test-retest 

timeframe (overlapping four days for P A R Q  and one month for Kaiser). The suitability o f  IC C  to 

assess repeated measures, suggests that future reliability assessment o f  new P A  questionnaires 

should adapt this form o f  analysis instead o f  interclass correlations.

A n  alternative measure o f  reliability o f  the same data, i.e., the coefficient o f  repeatability 

(R), revealed a possible variation between two administrations o f  the same questionnaire o f  up to
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227 minutes for total physical activity. This indicates that w hile the tw o measurements are highly  

related (from the IC C  and Pearson coefficient results), they are not necessarily in total 

agreement. Plots o f  the difference against the average test-retest results, revealed that agreement 

between the two questionnaires decreased as the magnitude o f  data reported increased. This was 

also a finding in the Scottish Physical A ctiv ity  Questionnaire (S P A Q ), the only other physical 

activity questionnaire to report a coefficient o f  repeatability in minutes o f  activity (Lowther et 

al., 1999). However, the different design and question content o f  the S P A Q  to the P A R Q  means 

that their respective R ’ s are not directly comparable.

In the context o f  this current study, the potential variation o f  227 minutes is not 

necessarily an indication that P A R Q  is not reliable. G iven  the high interclass and IC C  

correlation coefficients reported in this study, P A R Q  m ay in fact be considered more reliable 

than other P A  questionnaires (referred to above), that reported lower correlation coefficients. A n  

interesting observation w ould be the comparison o f  the coefficient o f  reliability (R) o f  this study 

against those questionnaires that reported lower interclass and IC C  correlations than P A R Q . The  

design o f  the test-retest m ethodology engaged in this study (four day overlap) and the relative 

stability o f  P A , suggests that variations identified during analysis are caused b y  P A R Q  and not 

actual variations in levels o f  PA . The results obtained are therefore considered to be a reflection 

o f the reliability o f  the new questionnaire. However, C o n w ay (1996) suggests that A B M  is 

inherently unstable across repeated retrievals o f  the same memory. Therefore results obtained 

m ay in fact be a reflection o f  the efficiency o f  m em ory retrieval processes and not solely an 

indication o f  the psychom etric properties o f  the questionnaire.

C on w ay (1996) suggests that instability across repeated retrievals occurs for two reasons. 

Firstly, m em ory is subject to error because o f  the natural decay associated with time 

(Ebbinghaus, 1884). In this current study, time two (retest) had a longer retention interval 

between the time the activities occurred and were recalled, in comparison to time one (test). The  

total activity result for time two m ay therefore have been affected b y  a form o f  recall bias, 

because the four overlapping days included in the analysis were im m ediately previous to the first 

data collection date, but were between three and seven days aw ay from the second data 

collection date. Distortion o f  m em ory with time is a finding from other studies, e.g., Subar et 

al.’ s (1995) dietary study showed that participants did not recall specific episodes but resorted to 

general information as the retention interval increased. W agenaar's (1986) and Linton’ s (1982)
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diary studies also showed that memories lost their distinctiveness over time and can often blend  

with similar memories, m aking it more difficult to retrieve episodic information and increasing 

the likelihood that what is remembered is inaccurate.

Secondly, the constraints o f  the task or situation (at time two) m ay have changed since 

the information was first retrieved (at time one). The retrieval o f  the exact same m em ory at time 

two m ay be affected b y  changes to the self, the respondent developing a changed understanding 

o f  the task as w ell as other factors such as motivation, fatigue, time o f  day and environmental 

distractions (Conw ay, 1996). In terms o f  test-retest reliability studies, C o n w a y’ s theory o f  A B M  

structure and access to information within, suggests that researchers need to pay particular 

attention to m ethodologies employed. Particular consideration should be given to the 

environment, instructions and timeframe o f  the test-retest. C o n w a y’ s m odel also highlights the 

need to interpret reliability scores carefully and within the context o f  the sample and conditions 

employed. The results o f  this study indicate that P A R Q  is a reliable questionnaire for measuring 

total P A  participation. The results are strengthened because o f  the particular m ethodology used,

i.e., (i) a four-day overlap to remove the possibility o f  actual variation in P A , (ii) a diverse 

sample in terms o f  age, gender, physical activity S O C  and em ploym ent status, and (iii) 

consistency in com pleting the retest in the same place as the test, with the same instructions.

Total physical activity is com posed o f  (i) high intensity and (ii) moderate intensity 

questions. The relative contribution o f  each o f  these intensity questions to the overall reliability 

o f total P A  is now  discussed.

5.5.3. H igh and moderate intensity

In this study, the difference between the Pearson’ s correlation coefficients for high  

intensity (r=0.9) and moderate intensity (r=0.88), is minimal compared to results from other P A  

recall questionnaires. The Seven-day Physical A ctiv ity  Recall Questionnaire (Sallis et al., 1985) 

reported correlations o f  r=0.08 for moderate, r=0.31 for hard and r=0.61 for very hard activity, 

while the Godin Leisure-time Exercise Questionnaire (Godin &  Shephard, 1985) reported r=0.46 

for moderate and r=0.94 for strenuous activity. The International Physical A c tiv ity  Questionnaire 

(IPA Q ) does not specify correlations, but states “ ...the repeated recall o f  vigorous physical 

activities were generally better than moderate physical activities” , (C raig et al., 2003, p. 1385). 

The accurate measurement o f  moderate intensity activity has been identified b y  researchers as a
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challenge (Ainsworth, 2000; Patterson, 2000). Poor reliability coefficients for moderate intensity, 

are thought to have occurred in questionnaires to date because o f  (i) the difficulty in capturing 

the w ide variety o f  activities in w hich it can be undertaken, (ii) the high frequency o f  its 

occurrence during the day (and thus the associated burden o f  recalling it), and (iii) because 

questionnaire items have, prior to the 1995 A C S M / C D C  health related minim um  participation 

guidelines (Pate et al., 1995), borne little resemblance to the moderate intensity activities that are 

part o f  the respondent’ s life (Patterson, 2000; Ainsworth, 2000).

The Pearson correlation coefficients from this study suggest that the design o f  P A R Q  has 

assisted the participants to overcom e some o f  the difficulties in accurately recalling moderate 

intensity activity. This theory is further supported b y  the equal IC C  obtained for both high and 

moderate intensity activity (0.94). Indications from these results are that P A R Q  has demonstrated 

strong reliability for measuring high and moderate intensity physical activity, as results above

0.7 are deemed to be acceptable for behavioural sciences (Vincent, 1999).

The coefficient o f  repeatability (R) o f  this present study has how ever revealed a different 

trend. The extent o f  agreement between time one and time two is less for moderate intensity than 

high intensity. The R  for moderate intensity shows a possible variation o f  up to 205 minutes, 

compared to 95 minutes for high intensity, in further tests under the same conditions. It is evident 

from these results that the variations in total P A , i.e., R = 227 minutes as described above, are 

m ainly caused b y  variations in moderate intensity activity. Better agreement in the high intensity 

data m ay have occurred, because the nature o f  high intensity activity lends itself to exhibiting 

m any o f  the characteristics o f  accurate memories, such as (i) infrequency, (ii) saliency and (iii) 

distinctiveness (Tourangeau et al., 2000; Jobe, Tourangeau &  Smith, 1993).

(i) Infrequency - it is possible that high intensity activity w as better remembered than its 

more moderate counterpart, because o f  its com paratively lower total reported minutes (Table  

5.2). A n  explanation for the comparative ease o f  retrieval for high intensity activities over 

moderate intensity can be explained b y C o n w a y’ s (1993, 1996) structure o f  A B M . The provision  

o f  m ultiple cues and a lack o f  interference from numerous experiences o f  the same type, 

facilitated easier access to specific information at the Event Specific K now ledge (E SK ) level 

through the General Event (G E) level (C on w ay and Rubin, 1993). A s  the number o f  similar 

activities increased for the more frequently performed moderate intensity activity, respondents
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supplemented fragments o f  memories for specific events (E SK ) with general information about 

the type o f  event from the G E  level (Conw ay, 2001).

Findings from study two (cognitive interviews, Chapter Four) indicated that moderate 

intensity tended to evoke a rate based retrieval strategy instead o f  a more accurate individual 

enumeration technique. The accuracy o f  moderate intensity in this study was possibly negatively  

affected b y  the volum e o f  activity retrieved w hich was greater than high intensity. This compares 

with results from other researchers (Blair &  Burton, 1987; Burton &  Blair, 1991; Linton, 1982; 

Wagenaar, 1986; M eans &  Loftus, 1991) that showed that the more events that participants had 

to report, the less likely they were to enumerate them, with enumeration techniques being almost 

com pletely abandoned when more than ten events were reported. In this study, it appears to have 

resulted in an accuracy-effort trade off, where the volum e o f  information to be recalled for 

moderate intensity becam e too burdensome for the participant, possibly encouraging them to rate 

base their answers instead o f  enumerating.

(ii) Saliency and (iii) Distinctiveness -  C o n w ay’ s (1993, 1996) m odel o f  A B M  suggests 

that personal importance and affect are central components o f  m em ory formation, so that when  

an event is judged to be highly self-relevant, then encoding processes co-ordinate to rapidly 

integrate an event and its m em ory details into long-term  memory. In this current study, the 

distinctiveness and saliency o f  high intensity appears to have been further enhanced b y  the more 

extreme physical and psychological responses (affect) it elicited from the participant (as detailed 

b y  focus group participants in Chapter Three). The extreme em otionality associated with this 

intensity provided a more elaborate initial encoding at the time o f  its occurrence, m aking it more 

distinctive and also a better likelihood for accurate recall. This is similar to W agenaar’ s (1986) 

diary study w hich found that more intense and pleasant memories were easier to recall.

Findings from this study do suggest that P A R Q  is a reliable instrument for reporting 

participation in high and moderate intensity physical activity. The high variability o f  reported 

moderate intensity activity from test to retest appears to be related to the higher frequency o f  

involvem ent in activity at this level. Examination o f  the individual types o f  activity has indicated 

that some types are performed more frequently at a moderate intensity level and are therefore 

influential in affecting the overall level o f  agreement. These results are discussed below.
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5.5.4. Types o f  activity

A  closer examination o f  the com posite categories o f  moderate and high intensity (and 

therefore total activity), revealed that particular categories provided less reliable data than others. 

Occupational activity had the lowest Pearson’ s (r=0.7) and IC C  (0.79) correlations, though still 

demonstrated high reliability (Vincent, 1999). The IC C  for fam ily activity w as very high at 0.97. 

These IC C  results are in contrast to results from the Kaiser Physical A ctiv ity  Survey for wom en  

(Ainsworth et al., 2000). This questionnaire had similar types o f  activity to P A R Q , e.g., 

occupational, caregiving, sport and exercise and housework. Results demonstrated an IC C  o f

0.01 for fam ily caregiving activity and occupational activity had the highest IC C  o f  0.85. Direct 

comparison o f  results is not possible because o f  the differences in m ethodologies between the 

two reliability studies, as described earlier. However, all o f  the correlation results in this current 

study demonstrates that each type o f  activity is reliable.

In assessing hypothesis four, i.e. that the reliability score w ill be better for the type o f  

activity that is performed less frequently than the others, sport and exercise activity was  

compared against fam ily activity. Table 5.10 illustrated that the volum e o f  information recalled 

was highest for sport and exercise and lowest for fam ily, for both test and retest. A  further 

breakdown o f  these two categories b y  intensity revealed that both totals were predominantly 

composed o f  moderate intensity activity. A s  demonstrated in section 5.5.3., retrieval o f  moderate 

intensity activity represents a relative cognitive burden on the autobiographical m em ory  

structure, compared to high intensity. The spread o f data aw ay from the mean as the magnitude 

o f  recalled activity increased, showed that the volum e o f  moderate intensity activity impacted 

more extensively on the total reliability (level o f  agreement) o f  sport and exercise than fam ily  

activity (Figures 5.3. and 5.4.). A n  absence o f  similar analysis procedures in other questionnaires 

means it is not possible to extensively compare this trend for specific categories o f  physical 

activity. The authors o f  S P A Q  (Lowther et al., 1999) did find a difference in repeatability 

between occupational w alking and other types o f  occupational activity w hich w as based on 

magnitude o f  reported data. The S P A Q  does not how ever discriminate betw een intensities and 

therefore the contribution b y moderate intensity specifically can not be evaluated. This current 

study shows that certain categories, b y  their nature, are more likely than others to elicit higher 

volumes o f  information related to moderate intensity. Consequently, these categories w ill be
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more susceptible to the effects o f  the cognitive burden associated with moderate intensity and 

m ay be prone to producing less accurate and reliable information.

The coefficient o f  repeatability is advocated b y  Bland and Altm an (1985) as an 

alternative to the Pearson correlation coefficient, for assessing the reliability o f  an instrument. 

T hey argue that items w hich are h ighly related to each other are not necessarily in total 

agreement. The results o f  this study are in contrast to this point as occupational activity, which  

had displayed the lowest correlation coefficients, demonstrated the second best repeatability 

coefficient (R = 71 minutes). O n ly  fam ily activity showed consistency b y  displaying the best level 

o f agreement between questionnaires (R=43 minutes) and the highest correlations. Bland and 

Altm an propose the use o f  the Coefficient o f  Repeatability because Pearson’ s does not account 

for changes in individual means and standard deviations, from test to retest. The IC C  is sensitive 

to these changes and accounts for differences in magnitude and order. Therefore in this study, the 

IC C  m ay be the best indicator o f  reliability in repeated measures o f  this questionnaire, as it 

addresses the concerns o f  Bland and Altm an about Pearson’ s correlation b y  accounting for 

magnitude and order, but has not demonstrated the inconsistency o f  R, as detailed above with  

occupational activity.

5.5.4. Ouestion-order effect

The results o f  this novel study rejected hypothesis three, w hich stated that assessment o f  

the question order effect w ill show that the group beginning with a high intensity question on 

both test and retest w ill have better reliability scores than those beginning with a moderate 

intensity question on both test and retest. The results o f  the repeated measures A N O V A  

demonstrated that there was no significant difference between the four groups (i.e., four different 

order o f  questions at test and retest). This indicated that the possibility o f  a bias caused b y  

familiarity with the questions did not occur. It also meant that there w as no advantage to placing  

the high intensity question before the moderate intensity question, thus rejecting hypothesis 

three. U sing C o n w a y’s (1993, 1996) m odel o f  A B M  as a framework to explain the basis for this 

hypothesis, access to high intensity activities should be easier, quicker and more accurate 

because o f  its more distinctive properties and infrequent occurrence. The thematic and temporal 

indices that are used to search for high intensity activity first (group one), should then act as a 

parallel cueing m echanism  for the retrieval o f  moderate intensity activities. In contrast, when the
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moderate intensity question came first (group three), the absence o f  initial cueing from high  

intensity was expected to have negatively affected the result for that group. Because o f  the larger 

amount o f  less salient information to be recalled for moderate intensity, it w as expected that 

activities w ould be less distinctive and thus harder to isolate in memory. This w ould result in 

participants supplementing their memories for specific events with general information about 

that event, leading to the retrieval o f  less accurate information.

In this study, there was no significant advantage observed in placing the high intensity 

question before the moderate intensity question. This is in contrast to the theoretical explanations 

o f A B M  structure, as detailed above b y  C on w ay (1993, 1996). The high correlations achieved  

for moderate intensity activity in this study, m ay have negated the advantage that high intensity 

was expected to have. The reasons for moderate intensity’s high reliability coefficients are 

perhaps related to the presence o f  intensity specific recall cues. Anderson and C o n w ay (1993) 

state that distinctive memories are associated with sensory information, affect and vivid  images. 

The m ultiple cues present in P A R Q  provide this type o f  information to the respondent, through 

descriptions o f  intensity-specific physiological and psychological responses and exam ples o f  

activity. A ll o f  these cues and descriptors were obtained from discussions with the target 

population (studies one and two), thus m aking them relevant to the respondent’ s lifestyle. The 

additional presence o f  the personal calendar has also been shown to enhance reliability  

(Hypothesis One), with the provision o f  multiple self-relevant cues. The combination o f  all o f  

these cues m ay have provided more extensive and accurate probing o f  the pathways into A B M ,  

resulting in access to the event specific knowledge (E SK ) level o f  A B M  and the retrieval o f  more 

accurate information about moderate intensity.

5.5.5. Stages o f  exercise behaviour

Hypothesis five was concerned with whether the reliability o f  the P A R Q  w ould be 

affected b y  the participant’ s stage o f  change, in particular that those in the action and 

maintenance stages w ould demonstrate less reliable data. The basis for this hypothesis was that 

those participants that are not regularly active (N R A ) (Stages 1-3) w ould have less information  

to recall and w ould thus be more consistently accurate in retrieving the com paratively lower 

amount o f  data. Results indicated how ever that P A R Q  is equally reliable for regularly active 

(R A ) and non-regularly active individuals. Pearson and intraclass correlation coefficients for
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total, high and moderate intensity activity were comparable for both sets o f  individuals. 

Examination o f  the descriptive statistics (Table 5.15) suggests that this equality in results is 

related to the fact that both groups reported similar amounts o f  moderate intensity activity. This 

is theorized to be the more difficult o f  the two intensities to recall data because o f  its higher 

frequency and less distinctive characteristics (Durante &  Ainsworth, 1996). Therefore, as both 

groups recalled the same amount o f  this type o f  activity, the reliability scores appear to reflect 

the equality o f  effort and success in recalling this information. It w as expected that the regularly  

active group would have more high intensity activity than the non-regularly active participants. 

The regularly active group did recall nearly double the amount o f  high intensity activity than the 

non-regularly actives. This type o f  information is however theorized to be easier to recall 

because o f  its more salient and distinctive features, and therefore the increased volum e did not 

necessarily burden the cognition o f  the individuals. A  limitation o f  this analysis was the 

collapsing o f  the five groups into two categories (N R A  and R A ) instead o f  analyzing the five  

stages o f  change individually. This was not possible in this study because o f  insufficient pre- 

contemplator individuals. The collapsed categories also represented the outcom e o f  interest in 

this study (i.e. whether individuals were reaching the minimum participation guidelines for 

regular activity). Further research could more closely examine the reliability o f  each individual 

stage.

5.5.5. Limitations o f  this study and future research

The random assignment o f  participants to one o f  four groups w as novel and was 

em ployed to m inim ize the possibility o f  a (question) fam iliarity bias being a factor in the overall 

reliability result and to assess the question-order effect. This study did not include an analysis o f  

the order-effect o f  each individual type o f  activity and further studies could investigate this for 

activities within each intensity. This w ould be a novel research topic and m ay provide valuable 

insight into other methods o f  enhancing recall o f  physical activity.

The use o f  m odels o f  the structure o f  A B M  and o f  the question-answering process 

provided a novel approach to the study o f  the recall o f  physical activity and also a means o f  

interpreting the results o f  these studies. However, the lack o f  comparable results from the 

physical activity domain means that it was not possible to substantiate findings or conclusions 

from this research. The em ployment o f  three forms o f  statistical analysis also represents an
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unusual approach and enabled a more comprehensive understanding o f  the reliability o f  P A R Q ,  

although the relative scarcity o f  comparable data is a limitation.

A  further limitation o f  this study was the design o f  the study which compared the use o f  

the questionnaire with the personal calendar against without the personal calendar. A n  improved  

design w ould be to randomly assign participants to one o f  four groups (in a similar design to that 

used for the question-order effect study). In this design, participants w ould be in one o f  the 

follow ing groups:

Group Tim e one Tim e Tw o

1 Personal calendar Personal calendar

2 N o personal calendar N o  personal calendar

3 Personal calendar N o personal calendar

4 N o personal calendar Personal calendar

A  repeated measures A N O V A  could then be used to assess whether the personal calendar had a 

significant effect on the recall and reliability o f  information.

The design o f  P A R Q , using multiple cues and a purpose-built calendar layout, was 

intended to optim ally assist the participant to access specific memories, particularly the more 

difficult moderate intensity activities. Results in this study showed that for specific types o f  

physical activity, e.g., sport and exercise, the recall o f  moderate intensity activity is particularly 

affected. This m ay be because o f  the higher amount o f  participation time, in comparison to other 

types o f  activities, or perhaps there are other factors that inhibit the recall o f  information for this 

intensity o f  activity. For this reason, further research should develop a m odel o f  the individual 

features o f  moderate intensity. G iven that the central tenet o f  A B M  is the perception o f  the self  

when storing information, particular attention should be focused upon the relationship o f  the 

properties o f  moderate intensity and the association with the perceived se lf and the attainment o f  

personal goals. Finally, the diversity in the sample populations across m any variables (physical 

activity S O C , age, em ployment status and sex) means that the results from these studies could be 

considered generally transferable to wider populations.
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C h a p t e r  6 - A s s e s s i n g  t h e  V a l i d i t y  o f  PARQ.

6.1 Introduction

The previous chapter investigated and established one aspect o f  the psychom etric 

properties o f  Physical A ctiv ity  Recall Questionnaire (P A R Q ), i.e., reliability. Follow ing  

construction o f  a questionnaire, the validity or ..the correctness o f  a test instrument in 

measuring what it is designed to measure” (Vincent, 1999, p.2), also needs to be determined. 

Several types o f  validity can assess the performance o f  a questionnaire instrument, (i) The face 

validity o f  P A R Q  was assessed, follow ing the design o f  the draft version that resulted from the 

focus groups in study one. This is an informal assessment o f  the questionnaire b y  individuals that 

have no formal know ledge o f  the questionnaire topic or design process. This type o f  validity  

check is a casual approach that looks at whether members o f  the target population can read and 

understand the questions. This was undertaken prior to the cognitive interview study.

(ii) The content validity o f  P A R Q  was assessed as part o f  the cognitive interview process 

in study two (Chapter Three). Content validity was assessed b y  an expert review  panel who have 

some professional know ledge o f  the subject matter and questionnaire use. It is a subjective form  

o f validity checking but offers a more formal method than face validity, o f  assessing how  

appropriate the items on the questionnaire are. This process is described in more detail in 

Chapter Three.

(iii) T o  assess whether the questionnaire is accurate in obtaining information relevant to 

the construct o f  interest, it needs to be validated against another piece o f  equipment that is 

acknowledged to be a relative “gold standard” for assessing the same variable. This form o f  

validity is known as criterion concurrent validity and is assessed b y  correlating the results o f  the 

questionnaire with the scores o f  the criterion equipment. The direct outcom e variable o f  the 

questionnaire (P A R Q ) in this study is “minutes o f  activity per day over the past seven days” , at 

both moderate and high intensity. This information provides a reference point as to whether the 

minimum participation levels for health benefits outlined in the A C S M / C D C  recommendations 

and guided b y  the F IT T  principles, are being reached (Pate et al., 1995). A  limitation to this type 

o f validity is the absence o f  an acknowledged “gold standard” criterion measurement that can 

accurately measure different aspects o f  lifestyle Physical A c tiv ity  E n ergy Expenditure (P A EE ),

i.e., frequency, intensity, type and time (F IT T  principles).
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Criterion concurrent validity has been the method o f  choice for other physical activity  

questionnaire studies, e.g., Scottish Physical A ctiv ity  Questionnaire (S P A Q ) (Lowther et al.,

1999), International Physical A ctiv ity  Questionnaire (IP A Q ) (Craig et al., 2003), Kaiser Physical 

A ctivity  Survey (Ainsworth et al., 2000b) and see also Table 2.5, Chapter Tw o. A  fundamental 

requirement o f  a validity check is that the criterion equipment has already been validated and is 

an accepted measure o f  the variable o f  interest (Litwin, 1995). P A R Q  provides some information 

about each o f  the F IT T  principles, therefore the validity o f  P A R Q  w ill be limited to the 

appropriateness and validity o f  the criterion measure in also measuring these variables. Methods 

previously em ployed to validate P A  questionnaires include doubly labelled water, motion  

sensors such as accelerometers and metabolic indicators such as V O 2 (this is a measurement o f  

the participants rate o f  oxygen  consumption).

D oubly Labelled Water

The doubly labelled water (D L W ) technique has been considered a near gold standard for 

assessing the energy expended in physical activity under both laboratory and free-living  

conditions (Lamonte et al., 2001). D L W  is based on the rate o f  m etabolic carbon dioxide (V C O 2) 

production, which is tracked in the urinary output o f  the participant b y  mass spectrometry, 

follow ing oral administration o f  a liquid containing stable isotopes. The V C O 2 is tracked over a 

few  days and total energy expenditure (T E E ) is extrapolated from the V C O 2 data, using  

established equations (M ontoye et al., 1986). This technique allows P A E E  to be estimated 

follow ing the subtraction o f  the previously calculated resting m etabolic rate (R M R ) and thermal 

effect o f  food (T E F ) from the resultant TEE.

This technique has been used as the criterion measure to evaluate the accuracy o f  other 

instruments assessment o f  physical activity energy expenditure (P A E E ), e.g., Heart-rate monitors 

(Davidson et al., 1997; M oon &  Butte, 1996), rate o f  oxygen consum ption (V O 2) (M oon et al., 

1996). Despite its accuracy in measuring P A E E , D L W  is not the measurement tool o f  choice in 

m any epidem iological studies because o f  its limited feasibility in terms o f  cost and practicability. 

This has led in m any instances to limitations in validation procedures (Starling, Toth, Carpenter, 

Matthews, &  Poehlman, 1998). Validation studies also show that D L W  underestimates 

individual P A E E  b y  9 %  (Speakman, 2001). A  further limitation o f  D L W  is its inability to gather 

information regarding the type, frequency, duration and intensity o f  the activity being engaged
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in. D L W  w ill provide information about the total amount o f  physical activity engaged in, but is 

an inappropriate method for behaviour pattern surveillance.

Rate o f  O xygen  Consum ption (V O ?)

V O 2 is the criterion measure for cardiorespiratory fitness (A C S M , 2000) and is measured 

follow ing an exercise protocol on a treadmill or cycle  ergometer. A  significant change in the 

marker o f  cardiorespiratory fitness (i.e., rate o f  oxygen consumption) w ould not be expected  

within the space o f  one w eek (Eston, Rowlands, &  Ingledew, 1998; A C S M , 2000), thus V O 2 is 

an inappropriate validation criterion measure for a questionnaire that requests the amount o f  P A  

participated in during the previous seven days. The use o f  V O 2 to validate P A  questionnaires has 

shown poor correlations in other validity studies, e.g., Lipid Research Clinics Questionnaire, 

r=0.29 (Ainsworth et al., 1993b), Kaiser Physical A ctiv ity  Survey (occupational activity, r=0.04, 

caregiving activity, r=0.01) (Ainsworth et al., 2000b) and see also Table 2.5, Chapter Tw o. V O 2 

does not capture data pertaining to the F IT T  principles, m aking it an unsuitable validation  

method for this questionnaire.

Accelerom eters

Accelerom eters are motion sensors that have the ability to detect the magnitude o f  triaxial 

(three-directional) body displacement. This enables an indication o f  the energy cost required to 

overcome ground forces, in order to m ove the body through space. T h e y  are usually the size o f  a 

m atchbox and are worn on the waistband, at the hip. The output data o f  accelerometers are in 

units o f  (i) vector magnitudes (V M ), which are the sum o f  the forces exerted in each o f  the three 

spatial dimensions, (ii) energy expenditure (kcals) and (iii) time (minutes). Information about 

three aspects o f  F IT T  (i.e., frequency, time and intensity) can be obtained from the accelerometer 

data, once an individualised regression equation has been calculated from a V M -V O 2 calibration 

curve. This is calculated follow ing a submaximal treadmill testing the laboratory and gives  

person-specific information about the range o f  V M  counts relevant to moderate and high  

intensity physical activity. From this information, the researcher can gauge when a participant 

has been active at a moderate or high intensity level, for how  long and for how  often.

A  limitation o f  accelerometers is their tendency to underestimate P A E E  in field studies 

for particular activities. This occurs because o f  the accelerometers limited ability to detect
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changes in gradient and velocity. Therefore the increased energy expenditure associated with  

clim bing stairs or an incline, or sprinting, is not accurately accounted for (Jakicic et al., 1999; 

N ichols et al., 1999; W elk et al., 1995). Poor detection o f  changes in energy expenditure is 

similarly acknow ledged for activities that are non-weight bearing, such as cyclin g, because o f  the 

accelerometers inability to detect that the participant is no longer supporting their ow n weight 

(W elk et al., 1995). Accelerom eters have been used in validation studies o f  other P A  

questionnaires, e.g., S P A Q , r=0.34 (Lowther et al., 1999), G odin Leisure-time questionnaire, 

r=0.36 (Godin et al., 1985), see also Table 2.5, Chapter Tw o. The user-friendly physical 

dimensions and the ability to objectively record movement, facilitates the accelerometer as a 

practical method o f  measuring P A E E  in the field.

Heart Rate Monitors

Heart rate monitors have been used to estimate P A E E , based upon the assumption that 

there is a strong linear relationship between heart rate (HR) and V O 2 (Wareham, Hennings, 

Prentice, &  D ay, 1997). Therefore, as the amount o f  oxygen consum ed increases during activity, 

a corresponding linear increase in heart rate w ill be observed. A  limitation o f  using H R  monitors 

to measure participation in physical activity is that H R  is influenced b y  extraneous factors such 

as environmental conditions, age, gender, individual fitness level, hydration status as w ell as type  

and intensity o f  activity (Strath et al., 2000). For this reason, elevations in heart rate captured b y  

the monitor in a field situation, m ay not be due to PA . A  further limitation o f  H R  is its variability  

in estimating P A E E  at lower intensity activity, i.e. H R  does not increase linearly at low  intensity. 

This includes activity that requires <3 M E T s o f  energy expenditure (A C S M , 2000) and can 

account for errors in P A E E  o f  up to 30%  in individuals (A inslie et al., 2003).

Output from H R  monitors provides information about duration, frequency and intensity 

o f activity. Similar to the accelerometer, single and m ultiple participant H R -V O 2 calibration  

curves, performed as a submaximal w alking treadmill test in the laboratory, offers the most 

accurate method o f  predicating P A E E  from HR. This provides information that accounts for 

differences between people because o f  fitness levels, genetics and gender. These differences 

manifest themselves in terms o f  variations in V 0 2 max and H R  (Rowlands, Eston, &  Ingledew, 

1999; Strath et al., 2000). Rowlands and colleagues found individual calibration to be time 

consuming and costly but more accurate than using a group calibration curve. The results o f  the
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individual calibration curve w ill provide an individual H R -V O 2 calibration curve that indicates 

H R  ranges for moderate and high intensity activity for that individual (Haskell et al., 1993). 

Information about time and frequency can then also be obtained. H owever, the additional 

contributory factors to elevating H R  referred to earlier (i.e., environmental, stress, hydration 

etc.), mean that its limitations as a single criterion measure are perhaps reflected in the fact that 

H R  monitoring has not been used to validate any o f  the P A  questionnaires detailed in Table 2.5. 

Its value as an objective measurement tool has how ever been suggested in terms o f  com posing  

one part o f  a com bined instrument (A inslie et al., 2003). This is outlined below.

Com bined methods: Accelerom eter and Heart Rate

Both accelerometer and heart rate monitors record information about P A E E  that 

incorporates three o f  the four F IT T  principles (it does not include “type”) and thus suggests 

reasonable appropriateness as a criterion measure for P A R Q  validation. The limitations o f  both  

heart rate monitors and accelerometers have been outlined above. T o  overcom e these limitations, 

it has been proposed that heart rate monitoring and accelerometers could be successfully  

em ployed as an integrated, simultaneous system  o f  measuring P A E E  (H ealey, 2000; Strath et al.,

2000). This combined feature has previously been used in other studies for the purpose o f  

directly assessing energy expenditure (M oon et al., 1996; Haskell et al., 1993). A  study o f  arm 

and leg ergometry tasks in the lab (N =10, M ale =40% , mean age=26.5 +/- 2.2 years) showed that 

the combined heart rate and motion sensor showed a stronger significant relationship with V O 2 

(R2=0.81) than heart rate alone (R2=0.63) (Strath, Bassett, Thompson, &  Swartz, 2002). The  

combined method also accurately measured time spent in moderate and high intensity activity, 

while H R  overestimated time spent in moderate intensity activity. A  similar study b y  Haskell and 

colleagues (1993) showed that the simultaneous analysis o f  H R  and accelerom eter data predicts 

energy expenditure better, rather than separately. This study also used lab based leg and arm 

ergometry tasks and obtained individual calibration curves (N = 19, all males, age range 22-64  

years). This study found that when motion sensor data was added to H R  data for the prediction o f  

O 2 uptake, R 2 was increased from 0.69 to 0.82. A  limitation o f  this study however, was that 

calibration curves were obtained only for the H R  and not the accelerom eter data. This meant that 

the simultaneous analysis included com bining information from the accelerom eter that was 

assumed to be when the participant was active. In this w ay, the accelerometer data did not have
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the same participant-specific V C V related regression equations, as the H R  data and m ay therefore 

have contributed some error to the results..

In a review  o f  the techniques used to measure P A E E , Ainslie, R eilly  and Westerterp 

(2003) suggested that the integrated approach allows the accelerometer to act as a back-up  

measure to verify that the corresponding elevations in heart rate are due to participation in 

physical activity. W hile this combination m ay provide a more precise means o f  estimating 

P A E E , it is limited b y  the unavailability o f  a validated, integrated H R -A ccelerom eter unit. This  

necessitates the use o f  valid, individual units o f  equipment that are worn simultaneously. This 

introduces the possibility o f  human error because o f  the manual m atching o f  data between  

instruments. The impact o f  human error can be dissipated with the application o f  rigorous data 

collection and analysis procedures. U sing this com bined method to validate P A R Q  represents a 

novel method o f  validating a P A  questionnaire. Therefore the validity o f  P A R Q  w ill be an 

outcome o f  the appropriateness o f  the combined H R -Accelerom eter m ethod as a gold-standard  

criterion measure.

Validation o f  moderate and high intensity physical activity

V alidity o f  moderate intensity questions, using an accelerometer as the criterion measure, 

have been reported as r=0.23 and r= 0 .11 for the Minnesota Leisure time Questionnaire (Taylor et 

al., 1984; Taylor et al., 1978) and Seven-day P A  recall questionnaire (Sallis et al., 1985), 

respectively. H igh intensity for the same questionnaires was reported as r=0.23 and r=0.6, 

respectively. R ecently developed questionnaires such as IP A Q  (C raig et al., 2003) did not report 

validity for each intensity, while S P A Q ’s design does not differentiate between high and 

moderate intensity activity (Lowther et al., 1999).

In summary, the purpose o f  this study was to determine the criterion concurrent validity  

o f the P A R Q  against a more objective criterion method. The study was designed in two parts.

Part one assessed the concurrent validity o f  the questionnaire using the accelerometer as the 

criterion method. Part two assessed the concurrent validity o f  P A R Q  with simultaneous 

combined heart rate and accelerometer data as the criterion method. This use o f  com bined  

methods, that were worn sim ultaneously and tem porally (time) matched, is a novel approach to 

validating a P A  questionnaire.
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The follow ing hypotheses were formulated with respect to the validity o f  P A R Q :

i. P A R Q  (minutes o f  activity) w ill demonstrate concurrent validity, with the R T3  

accelerometer (vector magnitude) as the criterion method.

ii. The strength o f  the relationship between recalled data (P A R Q ) and the criterion measure 

(RT3), w ill lessen as time between occurrence o f  activity and time o f  recall increases.

iii. P A R Q  (minutes o f  activity) w ill demonstrate concurrent validity, with the simultaneous 

use o f  tem porally-m atched heart rate and R T3 accelerometer data (minutes o f  activity) as 

the criterion method.

iv. High intensity activity (minutes o f  activity) w ill demonstrate better concurrent validity  

than moderate intensity (minutes o f  activity), with the simultaneous heart rate and R T3  

accelerometer data (minutes o f  activity) as the criterion method.

6.2. M ethods

Upon ethical approval from D C U , 60 participants volunteered for this study. A ll potential 

participants were requested to com plete a screening form that sought information relating to age, 

gender, occupation status and physical activity stage o f  change (S O C ). S O C  has been previously  

explained in the literature review  chapter. Participants were selected for this study b y stratified 

random sam pling (Thom as et al., 2001). Random  selection occurred b y  firstly dividing the 

volunteers b y  one specific criteria and then randomly selecting them for participation. In this 

study, the dividing criterion was physical activity S O C  and participants were divided into group 

one (stages 1-3) or group two (stages 4-5). This w as because stages 1-3 represent those that are 

not yet regularly physically active, in contrast to those in stages 4 and 5.

6.2.1. Equipment

Evidence o f  validity o f  a questionnaire is limited b y  the appropriateness and quality o f  

the criterion measure, i.e., the criterion measure used to validate the questionnaire should also 

have demonstrated acceptable validity. The criterion equipment used in this study were the R T3  

triaxial accelerometer (Version 1.1, Stayhealthy Inc., M onrovia, California, U .S .A .). and the 

wireless Polar heart rate monitor (Polar team system, Port W ashington, N e w  York, U .S.A .).

6.1.2. Hypotheses
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Accelerometer

The Tritrac-R 3D has been the triaxial (i.e., 3-Dim ensional) accelerom eter o f  choice in 

P A E E  research (Freedson et al., 2000; Hendelman et al., 2000; Eston et al., 1998; A in slie et al., 

2003). This model is now  no longer available. A  newer version o f  the original Tritrac-R 3D has 

recently been developed b y  Stayhealthy Inc. and is referred to as the R T 3 research tracker. 

Validation o f  this latest model is limited due to its relatively recent emergence in 2001. Peer- 

reviewed studies on the newer model are pending publication (personal communication with  

Stayhealthy Inc.). For this reason, information pertaining to triaxial accelerometers in research, 

with regard to practicality and validity, generally refers to the original Tritrac-R 3D  model.

The Tritrac-R 3D  (Hemokinetics Inc., Madison, W I, U S A ) has been validated and tested 

against criterion methods such as V O 2, or compared to other accelerometers, in both laboratory 

(Louie et al., 1999; Rowlands et al., 1999; N ichols et al., 1999) and field-based experiments 

(W elk et al., 2000; Leenders et al., 2001; Freedson et al., 2000; Hendelman et al., 2000). A s  the 

focus o f  this current research is the measurement o f  lifestyle, free-living P A E E , these studies are 

discussed. The Tritrac-R 3D  was tested against a portable m etabolic (V O 2) instrument to measure 

P A E E  at moderate intensity for several recreational and household activities (Hendelman et al.,

2000). Participants (N =25, F=60% , age=30-50 years) com pleted w alking, played g o lf  and 

performed indoor and outdoor household chores. Results indicated a strong relationship between  

V O 2 (M E Ts) and accelerometer (vector magnitude counts) for w alking (r=0.89), with r=0.62 for 

combined other activities. Hendleman and colleagues study also noted an underestimation o f  

P A E E  (K cals) b y  30-50 % in activities other than walking. The validity o f  the Tritrac-R 3D was 

also assessed during laboratory w alking and running b y  N icholls et al. (1999). Results (N=60, 

M ale = 50% , mean age= 23.4 +/-2.9 years) showed that Tritrac-R 3D  consistently over estimated 

energy expenditure (Kcals) during fast horizontal treadmill w alking and w as not sensitive to 

changes in gradient. These studies highlight the limitations o f  Tritrac-R 3D  in measuring P A E E  

in activities that are high intensity (or on a gradient), or involve upper b o d y m ovements.

V alidity studies that compare Tritrac-R 3D  to other triaxial and uniaxial accelerometers, 

have shown the Tritrac-R 3D  to predict V O 2 better than other accelerometers. In Hendleman and 

colleagues (2000) study referred to above, the Tritrac-R 3D performed better than other 

accelerometers (r=0.59 for com bined activities). In another study (N =52, F= 60 % , mean age=29  

years), relative validity o f  three accelerometers under field and laboratory based conditions
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showed the Tritrac-R 3D to have less error in individual estimates o f  P A E E , although the 

correlations for all three monitors with V O 2 were higher for laboratory treadmill activity (r=0 .86) 

than for free-living lifestyle activities (r=0.7), (W elk et al., 2000). These results indicate 

limitations o f  the Tritrac-R 3D  in validating P A R Q  i f  it is com paratively less accurate in 

capturing field-based information.

Although the R T3 Research Tracker (Stayhealthy Inc., C A , U S A ) is a relatively new  

model to have becom e available, it is described b y its manufacturers, Stayhealthy Inc., as being  

.. a replacement for the older T ritrac-R 3D .. .follow ing research to improve the algorithms used 

to calculate the calorie expenditure” , (ww w .stayhealthy.com ). Furthermore, an in-house 

comparison between the two devices (conducted b y  the manufacturers), established that the R T3  

is a more researcher and user-friendly device with an improved level o f  precision and accuracy  

compared to the Tritrac-R3D . A  comparative study o f  internal mechanisms between the R T3 and 

Tritrac-R3D b y  researchers at Stayhealthy Inc. concluded that the results from the R T3 showed  

better consistency than the Tritrac-R3D. This does not appear to have been objectively verified  

b y  other research.

(ii) Heart Rate Monitor

Polar heart rate monitors have previously been used as an objective method o f  assessing 

physical activity. Under controlled laboratory conditions during vigorous, continuous exercise, 

heart rate and V O 2 are closely related and exhibit a linear relationship (Freedson et al., 2000). In 

an examination o f  various activities at m ixed intensities in a laboratory setting (N=30, 

M ale= 55% , mean age= 33.1 +/-12.2 years), the strength o f  the significant relationship between  

H R  and V O 2 was 0.67. H R  significantly overestimated energy expenditure b y  1 1 %  (Strath et al.,

2000). The comparison o f  H R  monitoring to doubly labelled water for estimating P A E E  was  

shown to be over estimated b y  6%  in a free-living assessment o f  energy expenditure in men 

(N=9, mean age =  25-54 years). This study assessed body calorim etry (doubly labelled water) for 

a 24 hour period and compared it to the average o f  a 9-day, m inute-by-m inute heart rate 

collection period (D avidson et al., 1997). W hile this extended H R  data collection period was 

perhaps more representative o f  usual lifestyle, its direct comparison with just one day o f  criterion 

measurement means that results are perhaps not conclusive.
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6.2.2 Pilot study: Validation o f criterion measurement instruments fo r  this study

Due to the relative emergence o f  both the R T3 accelerometer and the Polar team heart 

rate monitor, a pilot study was conducted in order to test the validity o f  both o f  these 

measurement tools in collecting data relating to lifestyle physical activity in adults between 18- 

55 years old (Power, Martin, &  W oods, 2003).

A im

The aim o f  this study w as to assess the validity o f  H R  and an accelerom eter in measuring P A E E  

against the criterion measure o f  oxygen consumption, during a range o f  lifestyle physical 

activities.

Participants

Eighteen participants (m ale=22% , mean age=27(+/-10.8) years) took part in this pilot study.

Methods

Equipment

The R T3 triaxial accelerometer (Version 1.1, Stayhealthy Inc., M onrovia, California, 

U .S .A .) and the wireless Polar heart rate monitor (Polar team system, Port W ashington, N ew  

York, U .S.A .), were validated with a portable V O 2 metabolic analyser (O xycon  M obile, Version

4.6. Jaeger, Hoechberg, Holland). This is a lightweight testing unit that w as secured to the upper 

chest b y  a series o f  straps. Participants breathed through a facem ask from w hich samples o f  

expired air were drawn and breath-by-breath measures were analysed for expired oxygen.

Procedure

Upon ethical approval from D C U , the participants com pleted six tasks, each lasting five  

minutes, which were chosen to represent lifestyle P A  and be inclusive o f  activities that involve  

the upper body and inclined gradients. These were reading, w alking w hile carrying a 5kg box, 

cleaning windows, vacuum ing, w alking and stair climbing. The inclusion o f  reading was to 

enable an assessment o f  whether the accelerometer and H R  monitor could accurately reflect a 

sedentary activity. A lthough H R  was monitored to ensure it was elevated during the activity, the 

participant performed each activity at a self-perceived level o f  moderate intensity. This was
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d e e m e d  n e c e s s a ry  to m a k e  th e  s tu d y  re le v a n t  to P A R Q ,  w h e re  re sp o n d e n ts  a re  a sk e d  to re c a ll  

a c t iv it ie s  th a t th e y  p e rc e iv e  o c c u rre d  at a m o d era te  in te n s ity . A c t iv i t ie s  w e re  se p a ra te d  b y  a re st 

p e r io d , d u r in g  w h ic h  p a r t ic ip a n ts  sa t an d  a llo w e d  th e ir  h e a rt  ra te s  to  re tu rn  to  re s t in g  v a lu e s .

T h is  p ilo t  s tu d y  w a s  co m p le te d  in  the la b o ra to r ie s  o f  the  C e n tre  fo r  S p o rt  S c ie n c e  an d  H e a lth  at 

D u b lin  C i t y  U n iv e r s i t y  o v e r  a fo u r  w e e k  data  c o lle c t io n  p e r io d .

D a ta  A n a ly s is

A l l  d a ta  w a s  e n te red  in to  S P S S  (V e r s io n  10 ) fo r  a n a ly s is . S im p le  l in e a r  re g re s s io n  

e q u a tio n s  w e re  u se d  to p re d ic t  V O 2 f ro m  e ach  e q u ip m e n t m e a su re  an d  a m u lt ip le  re g re s s io n  

e q u a tio n  p re d ic te d  V O 2 fo r  the p a ire d  e q u ip m e n t. F in a l ly  P e a rso n  c o rre la t io n  c o e f f ic ie n ts  w e re  

c a lc u la te d  to a sse ss  the  c o n c u rre n t  v a l id i t y  o f  the  a c c e le ro m e te r  an d  H R  m o n ito r  w ith  V O 2 .

R e s u lts

D e s c r ip t iv e  s ta t is t ic s  fo r  th is  s tu d y  w e re  N = 1 8 , M a le = 6 0 % , age 2 8 .4 + /-1 2 .2  y e a rs . 

M in u te -b y -m in u te  a n a ly s is  ( o f  f iv e  a c t iv it ie s  m in u s  re a d in g ) sh o w e d  s ig n if ic a n t  c o rre la t io n s  w ith  

V O 2 o f  r= 0 .6 5  r= 0 .4 3  an d  r= 0 .5 6 , fo r  n e t H R  ( i .e . ,  a c t iv i t y  H R - re s t in g  H R ) ,  H R  an d  R T 3  

a c c e le ro m e te r  (v e c to r  m a g n itu d e s ) , r e s p e c t iv e ly . T h e  c o rre la t io n  o f  a c c e le ro m e te r  v e c to r  

m a g n itu d e s  w ith  V O 2 ( r = 0 .5 6 )  w e re  s tro n g e r th an  a c c e le ro m e te r  k c a ls  an d  V O 2 ( r= 0 .5 3 )  fo r  the  

c o m b in e d  f iv e  a c t iv it ie s  (m in u s  re a d in g ) an d  fo r  the s ix  a c t iv it ie s  ( in c lu d in g  re a d in g ) r= 0 .6 7  

(k c a ls )  and  r= 0 .6 9  (v e c to r  m a g n itu d e s ) . T h e  c o rre la t io n  o f  n e t H R  to  V O 2 in c re a s e d  fro m  r= 0 .6 5  

to r= 0 .7 8  fo r  a l l  s i x  a c t iv it ie s  ( in c lu d in g  “ re a d in g ” ) .  M u lt ip le  re g re s s io n  a n a ly s is  w a s  e m p lo y e d  

to e s ta b lish  th e  u se fu ln e s s  o f  a p p ly in g  tw o  m e a su re s  s im u lta n e o u s ly  to  m e a su re  a  c o n s tru c t . T h e  

re su lts  sh o w e d  th at net H R  an d  a c c e le ro m e te r  a cco u n te d  fo r  6 6 %  o f  the  v a r ia n c e  o f  V O 2

(p < 0 .0 1 ) .

D is c u s s io n

T h e  R T 3  a c c e le ro m e te r  an d  P o la r  H R  m o n ito r  ca n  v a l id ly  m e a su re  a c t iv i t y  th a t is  

p e rc e iv e d  as m o d era te  in te n s ity  b y  the  p a rt ic ip a n t , in  a  f r e e - l iv in g  c o n te x t . B o th  p ie c e s  o f  

e q u ip m e n t are  a lso  c a p a b le  o f  v a l id ly  m e a su r in g  se d e n ta ry  b e h a v io u r , as c o rre la t io n s  in c re a se d  

fo r  b o th  H R  an d  a c c e le ro m e te r  w h e n  “ re a d in g ”  w a s  ad ded  to  th e  c o m b in a t io n  o f  a c t iv it ie s . T h e  

a c c e le ro m e te r  c o rre la t io n s  rep o rte d  in  th is  s tu d y  a re  s im i la r  to th o se  re p o rte d  b y  H e n d le m a n  and

219



c o lle a g u e s  (2 0 0 0 )  an d  W e lk  an d  c o lle a g u e s  (2 0 0 0 ) ,  fo r  a c o m b in a t io n  o f  f r e e - l iv in g  a c t iv it ie s , as 

d is c u s s e d  a b o ve . T h e  h e a rt ra te  c o rre la t io n  is  s im i la r  to th a t a c h ie v e d  b y  S tra th  et a l . (2 0 0 2 ) . T h e  

R 2 o f  0 .6 6  rep o rte d  fo r  the  c o m b in e d  e q u ip m e n t is  le s s  th an  th a t rep o rte d  in  o th e r s tu d ie s , i .e . ,  

a p p ro x im a te ly  0 .8  (W e lk  et a l . ,  2 0 0 0 ; S tra th  et a l . ,  2 0 0 0 ) . T h e  im p lic a t io n s  f ro m  th is  s tu d y  a re  

that w h i le  th ese  in s tru m e n ts  h a v e  d e m o n stra te d  m o d era te  v a l id i t y  in  m e a s u r in g  P A E E ,  it  a lso  

h ig h lig h ts  th a t th e re  a re  l im ita t io n s  to the c o n c u rre n t u se  o f  th ese  p ie c e s  o f  e q u ip m e n t as  a 

c r ite r io n  m e a su re . T h is  fa c to r  sh o u ld  be ta k e n  in to  c o n s id e ra t io n  w h e n  a s s e s s in g  the  v a l id i t y  o f  

P A R Q .

6 .3 . P a r t  o n e : C o n c u rre n t  v a l id i t y  o f  R T 3  an d  P A R Q

T h is  s tu d y  a sse sse d  the  c o n c u rre n t  v a lid a t io n  o f  P A R Q  w it h  the  R T 3  a c c e le ro m e te r . 

A n th ro p o m e tr ic a l an d  d e m o g ra p h ic  d a ta  ( i .e . ,  ag e , h e ig h t , w e ig h t , s e x  an d  re s t in g  h e a rt  ra te ) 

w e re  o b ta in e d  fo r  e ach  p a r t ic ip a n t . V e r b a l an d  w r it te n  in s t ru c t io n s  (se e  A p p e n d ix  e le v e n ) w e re  

g iv e n  to the p a r t ic ip a n t o n  h o w  to a p p ly  an d  lo o k  a fte r  the  e q u ip m e n t fo r  th e  d u ra t io n  o f  the 

s tu d y . T w o  p h o n e  n u m b e rs  w e re  su p p lie d  an d  a l l  p a r t ic ip a n ts  w e re  a sk e d  to  c o n ta c t the 

re se a rc h e r  at a n y  t im e , s h o u ld  th e y  e n co u n te r a n y  d if f ic u lt ie s  w it h  the  e q u ip m e n t.

6.3.1. Participants

T h ir t y  fo u r  p a r t ic ip a n ts  to o k  p a rt in  th is  p a rt o f  the  s tu d y  (F e m a le = 6 7 % , m e a n  ag e=  2 7 .1 4  y e a rs  

(+ /-5 .4 9 ) , m e a n  b o d y  m a ss  in d e x  (B M I) = 2 3 .8  (+ / -3 .6 7 ) , %  S O C  at stag e  4  o r  5 = 6 9 % ) .

6.3.2. Procedure

E a c h  p a r t ic ip a n t ’ s d e m o g ra p h ic  d e ta ils  w e re  e n te red  in to  the  R T 3 .  T h e  R T 3  

a c c e le ro m e te r  w a s  se t in to  m o d e  th re e , w h ic h  c o lle c te d  d a ta  in  the  th re e  d im e n s io n s  at one- 

m in u te  in te rv a ls . T o  e n su re  c o n s is te n c y  in  d a ta  c o lle c t io n , a l l  p a r t ic ip a n ts  w e re  in s tru c te d  to 

w e a r  the  R T 3  a c c e le ro m e te r  o n  th e ir  r ig h t  h ip , o n  a  se cu re  w a is tb a n d , fo r  fo u r  c o n s e c u t iv e  d a y s  

( tw o  w e e k  d a y s  an d  tw o  w e e k e n d  d a y s ) . T h e y  w e re  a sk e d  to w e a r  i t  f ro m  th e  t im e  th e y  got o ut 

o f  bed  u n t il th e y  re tu rn e d  to b e d  la te r  th a t n ig h t . E a c h  p a r t ic ip a n t  w a s  g iv e n  a t im e -sh e e t fo r  the 

fo u r  d a y s  an d  a sk e d  to w r ite  in  the  e x a c t  t im e  th at th e y  p u t o n /to o k  o f f  th e  e q u ip m e n t e v e r y  d a y . 

T h e  t im e  o n  the  p a r t ic ip a n t ’ s w a tc h  w a s  s y n c h ro n is e d  w ith  the  in t r in s ic  t im e  in  the  R T 3  to  e n su re  

accu ra te  t im e -k e e p in g .
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O n  d a y  5 , p a r t ic ip a n ts  w e re  a sk e d  to re tu rn  th e  R T 3 .  D a ta  w a s  s a v e d  an d  p a r t ic ip a n ts  

w e re  a sk e d  to c o m p le te  a  c o p y  o f  the  P A R Q  q u e s t io n n a ire , w h ic h  w a s  e s t im a te d  to ta ke  

a p p ro x im a te ly  2 0  m in u te s . A l l  p a r t ic ip a n ts  w e re  in fo rm e d  th a t th e y  c o u ld  w ith d ra w  fro m  th is  

s tu d y  at a n y  stag e , w ith o u t  p re ju d ic e  an d  that a l l  in fo rm a t io n  re c e iv e d  as a  c o n se q u e n ce  o f  th is  

s tu d y  w o u ld  be  trea ted  c o n f id e n t ia l ly . A l l  p a r t ic ip a n ts  w e re  a s s ig n e d  id e n t if ic a t io n  n u m b e rs  and  

w e re  p a id  € 1 5  to w a rd s  t ra v e l e xp e n se s .

6 .3 .3 . Data Analysis

T h e  fo u r-d a y  R T 3  a c c e le ro m e te r  a c t iv i t y  (v e c to r  m a g n itu d e  c o u n ts ) an d  a c t iv i t y  rep o rte d  

in  the P A R Q  (m in u te s )  w e re  b o th  e n te red  in to  S P S S  (V e r s io n  1 0 ) fo r  s ta t is t ic a l a n a ly s is . R T 3  

a c c e le ro m e te r  data  w a s  a n a ly se d  as v e c to r  m a g n itu d e  c o u n ts , as th ese  h a v e  s h o w n  a goo d  

re la t io n s h ip  w ith  V O 2 , in  f r e e - l iv in g  e n e rg y  c o n d it io n s  (N ic h o ls  et a l . ,  1 9 9 9 ; W e lk  et a l . ,  2 0 0 0 ; 

H e n d e lm a n  et a l . ,  2 0 0 0 ) . A c c e le ro m e te r  K c a l s  h a v e  been  u n d e re s t im a te d  b y  3 0 -5 0 %  fo r  

a c t iv it ie s  o th e r th an  w a lk in g  (H e n d e lm a n  et a l . ,  2 0 0 0 )  an d  o v e re s t im a te d  fo r  t re a d m ill  a c t iv it ie s  

(N ic h o ls  et a l . ,  1 9 9 9 ) . A c c e le ro m e te r  v e c to r  m a g n itu d e  c o u n ts  h a v e  a lso  b e en  u se d  to v a lid a te  

o th er P A  r e c a ll  q u e s t io n n a ire s , e .g ., In te rn a t io n a l P h y s ic a l  A c t i v i t y  Q u e s t io n n a ire  ( I P A Q ) ,  (C r a ig  

et a l . ,  2 0 0 3 ) .

O n  e x a m in a t io n  o f  the  d a ta , tw o  sets w e re  id e n t if ie d  as o u t lie rs  b y  S P S S .  B o th  o f  these  

p a rt ic ip a n ts  h ad  rep o rte d  b e tw e e n  5 an d  7 h o u rs  o f  at le a s t m o d era te  in te n s it y  o n  o ne  d a y  o f  the 

q u e s t io n n a ire . In c lu s io n  o f  th ese  d a ta  se ts c a u se d  the  d is t r ib u t io n  to  s k e w  an d  a ffe c te d  an  

o th e rw ise  n o rm a l d is t r ib u t io n  an d  w e re  th e re fo re  re m o v e d  p r io r  to a n a ly s is .  A  n o rm a lit y  test 

(S h a p ir o - W ilk s )  e n su re d  th a t the  a ssu m p tio n s  o f  p a ra m e tr ic  d a ta  w e re  m e t fo r  b o th  the 

a c c e le ro m e te r  (W = 0 .9 1 , p = 0 .5 1 )  an d  q u e s t io n n a ire  d a ta  (W = 0 .9 3 , p = 0 .6 ) . T h e  re la t io n s h ip  

b e tw e e n  the a c c e le ro m e te r  (v e c to r  m a g n itu d e  c o u n ts ) an d  the P A R Q  (m in u te s  o f  a c t iv i t y )  w a s  

asse sse d  w ith  a P e a rso n  c o rre la t io n  c o e f f ic ie n t . T h e  L im i t s  o f  A g re e m e n t  ( L O A )  c o u ld  n o t be 

asse sse d  b e ca u se  o f  the  v a r ia t io n  in  m e a su re m e n t u n its  b e tw e e n  th e  a c c e le ro m e te r  (v e c to r  

m a g n itu d e s  c o u n ts ) an d  P A R Q  (m in u te s  o f  p h y s ic a l  a c t iv i t y )  (B la n d  et a l . ,  1 9 8 6 ) .

6 .3 .4 . Results

T w o  R T 3  a c c e le ro m e te r  d a ta  se ts w e re  n o t a v a ila b le  fo r  a n a ly s is  as  o n e  p a r t ic ip a n t ’ s 

a c ce le ro m e te r  m a lfu n c t io n e d , w h i le  an o th e r p a r t ic ip a n t  fo rg o t to w e a r  h is  o n  th e  fo u rth  d a y . 

C o m p le te  P A R Q  d a ta  w a s  a v a ila b le  fo r  a l l  p a r t ic ip a n ts .
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D e s c r ip t iv e  s ta t is t ic s

D e s c r ip t iv e  s ta t is t ic s  fo r  the  p a r t ic ip a n t ’ s P A R Q  an d  R T 3  data  a re  g iv e n  in  T a b le  6 .1 .

T a b le  6 .1 . Descriptive statistics for total four day RT3 accelerometer (vector magnitude counts) 
and PARQ data (minutes)_______________________________________________________________________________________________

M e a su re m e n t N  M e a n M e d ia n S D M in M a x

R T 3  (c o u n ts ) 3 4  1 2 3 4 2 6 1 .9 7 1 1 1 3 2 7 0 .5 5 2 4 0 1 9 .9 5 5 3 5 6 4 2 6 7 3 6 7 6

P A R Q  (m in u te s ) 3 4  3 3 1 .8 8 2 8 5 1 7 8 .8 8 84 8 0 0

T a b le s  6 .2 . an d  6 .3 . s h o w  d e s c r ip t iv e  s ta t is t ic s  fo r  e ach  o f  th e  in d iv id u a l d a y s  fo r  b o th

R T 3  an d  P A R Q  d a ta , p ro v id in g  an  in d ic a t io n  o f  the  v a r ia b i l i t y  o f  th e  d a ta  b e tw e e n  d a y s . D a y s

o n e , tw o , th ree  an d  fo u r  c o rre sp o n d  to S a tu rd a y , S u n d a y , M o n d a y  an d  T u e s d a y , re s p e c t iv e ly .

T h e  q u e s t io n n a ire  w a s  a d m in is te re d  o n  W e d n e sd a y .

T a b le  6 .2 . Descriptive statistics for individual four day RT3 accelerometer (vector magnitude 
counts)
R T 3  (v e c to r N  M e a n M e d ia n S D M in M a x

m a g n itu d e  c o u n ts )

D a y  o ne  (S a t ) 3 4  3 0 6 9 0 4 .9 2 5 3 5 3 4 .5 1 6 6 5 7 5 .3 9 5 2 8 5 8 6 5 8 6 2

D a y  tw o  (S u n ) 3 4  3 0 9 6 1 2 .4 2 7 0 0 7 3 1 5 3 4 5 4 .1 1 2 2 4 1 6 7 4 3 8 6 6

D a y  th ree  (M o n ) 3 4  3 1 1 7 7 3 .6 2 8 6 4 3 2 .6 1 5 8 6 3 6 .4 5 9 0 5 1 7 4 5 1 2 7

D a y  fo u r  (T u e s ) 3 4  3 0 5 9 7 1 2 5 7 0 9 7 2 4 6 4 6 9 2 7 1 4 2 1 3 8 3 0 1 2

T a b le  6 .3 . Descriptive statistics for individual four day PARQ data (minutes)
Q u e s t io n n a ire

(m in u te s )

N  M e a n M e d ia n S D M in M a x

D a y  one (S a t ) 3 4  9 7 .2 6 80 6 7 .3 7 15 2 8 0

D a y  tw o  (S u n ) 3 4  6 4 .5 3 4 3 .5 5 6 .8 3 0 2 5 0

D a y  th ree  (M o n ) 3 4  8 7 .5 6 2 .5 7 7 .6 6 0 3 2 5

D a y  fo u r  (T u e s ) 3 4  8 2 .5 9 6 0 8 3 .2 8 0 4 2 0

M e a n  a c t iv i t y  m in u te s  fo r  d a y  fo u r  ( P A R Q )  a re  th e  se co n d  lo w e s t  b u t h a v e  th e  h ig h e s t 

s tan d a rd  d e v ia t io n , th u s  in d ic a t in g  h ig h  v a r ia t io n  in  the  am o u n t o f  a c t iv i t y  re p o rte d  b e tw e e n
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p a rt ic ip a n ts . T h is  d a y  a lso  h as  the la rg e s t d if fe re n c e  b e tw e e n  m in im u m  an d  m a x im u m  rep o rte d  

a c t iv i t y .  A  s im i la r  p a tte rn  is  o b se rv a b le  fo r  th is  d a y  in  the a c c e le ro m e te r  d a ta .

P e a rso n  p ro d u c t m o m e n t c o rre la t io n  c o e f f ic ie n ts

T h e  fo u r-d a y  v e c to r  m a g n itu d e  co u n ts  re co rd e d  o n  the  R T 3  a c c e le ro m e te r  w e re  

co m p a re d  to the s e lf- re p o rte d  m in u te s  o f  to ta l p h y s ic a l  a c t iv i t y  in  th e  P A R Q .  T h is  w a s  

u n d e rta k e n  to  a sse ss  the  e x te n t an d  stren g th  o f  the l in e a r  re la t io n s h ip  b e tw e e n  th ese  tw o  

v a r ia b le s . In i t i a l l y  an  a n a ly s is  o f  the  to ta l fo u r  d a y s  d a ta  fo r  b o th  m e a su re m e n ts  w a s  d o n e , w ith  

r= 0 .5 2  (p < 0 .0 1 ) . T h is  w a s  fo llo w e d  b y  a c o m p a r is o n  o f  w e e k e n d  d a ta  ( r = 0 .5 )  to w e e k d a y  data 

( r= 0 .6 4 ) , b o th  at p < 0 .0 1 . T h e  c o rre la t io n  is  h ig h e r  fo r  the  w e e k d a y s  w h ic h  w e re  im m e d ia te ly  

p r io r  to w h e n  the q u e s t io n n a ire  w a s  co m p le te d . F in a l ly ,  the  d a y -b y -d a y  a c t iv i t y  w a s  a n a ly se d  

and  is  o u t lin e d  in  T a b le  6 .4 . T h e  c o rre la t io n  is  h ig h e s t fo r  d a y  fo u r , w h ic h  w a s  a lso  im m e d ia te ly  

p r io r  to the  d a y  o n  w h ic h  th e  q u e s t io n n a ire  w a s  co m p le te d .

T a b le  6 .4 . Pearson correlation coefficients between accelerometer (vector magnitude counts) 
and self-reported physical activity (minutes) for each individual day.________________________________
D a y  1 ( fu r th e s t  to r e c a ll ) D a y  2 D a y  3 D a y  4  (n e a re s t  to  r e c a ll )

0 .5 4 4 * * 0 .5 3 4 * * 0 .4 9 6 * * 0 .7 8 2 * *

N o te . * * p <  0 .0 1  (1 ta ile d ) . 

H y p o th e s is  O n e

T h is  s ta ted  th a t P A R Q  (m in u te s  o f  a c t iv i t y )  w i l l  d e m o n stra te  a c c e p ta b le  c o n c u rre n t  

v a l id it y ,  w ith  the  R T 3  a c c e le ro m e te r  (v e c to r  m a g n itu d e ) as the  c r it e r io n  m e th o d . T h e  s ig n if ic a n t  

c o rre la t io n  re s u lt  o f  r= 0 .5 2  su p p o rts  th is  h y p o th e s is .

H y p o th e s is  T w o

T h is  sta ted  th a t the  s tren g th  o f  the  re la t io n s h ip  b e tw e e n  re c a lle d  d a ta  ( P A R Q )  an d  the 

c r ite r io n  m e a su re  ( R T 3 ) ,  w i l l  le s se n  as t im e  b e tw e e n  o c c u rre n c e  o f  a c t iv i t y  an d  t im e  o f  r e c a ll  

in c re a se s . T h e  d if fe re n c e  b e tw e e n  the P e a rs o n ’ s c o rre la t io n s  fo r  d a y  o n e  an d  d a y  fo u r  su p p o rt 

th is  h y p o th e s is .
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6 .4 . P a r t  tw o : C o n c u rre n t  v a l id i t y  o f  c o m b in e d  h e a rt  ra te  an d  a c c e le ro m e te r  w it h  P A R Q

T h e  d e s ig n  o f  P A R Q  in c o rp o ra te s  sep ara te  q u e s t io n s  ab o u t the  a m o u n t o f  t im e  spent 

d o in g  m o d era te  an d  h ig h  in te n s ity  P A .  T h is  in fo rm a t io n  in d ic a te s  w h e th e r  the  re sp o n d e n t is  

m e e tin g  the re c o m m e n d e d  m in im u m  p a r t ic ip a t io n  ra te s  fo r  h e a lth - re la te d  b e n e f its  (P a te  et a l . ,  

1 9 9 5 ). P a r t  o ne  d id  n o t p e rm it  an  in d iv id u a l a n a ly s is  o f  the  v a l id i t y  o f  e a c h  in te n s it y  q u e st io n . 

T h is  w a s  fa c il ita te d  in  p a rt tw o , w h e re  th e  c r ite r io n  c o n c u rre n t v a l id i t y  o f  P A R Q  w a s  asse sse d  

w ith  the  s im u lta n e o u s , c o m b in e d  u se  o f  the  R T 3  a c c e le ro m e te r  an d  P o la r  H R  m o n ito r .

6.4.1. Participants

T w e n ty  se v e n  p a r t ic ip a n ts  f u l l y  co m p le te d  th is  p a rt  o f  the  s tu d y  (F = 6 7 % , m e a n  a g e = 2 6 .4 4  y e a rs  

(S D + /-  5 .0 4 ) , m e a n  B M I  = 2 4 .2 2  (S D + /-  4 .1 2 ) )

6 .4 .2 . Procedure

T h is  p a rt w a s  c o m p le te d  c o n c u rre n t ly  b y  the sam e  p a r t ic ip a n ts  as p a rt  o ne  an d  th u s  the 

p ro ce d u re  is  as o u t lin e d  in  S e c t io n s  6 .3  an d  6 .3 .1 ,  w it h  o ne  a d d it io n a l fe a tu re . In  a d d it io n  to 

w e a r in g  the R T 3  a c c e le ro m e te r  fo r  fo u r  d a y s , p a r t ic ip a n ts  w e re  a lso  re q u e ste d  to  w e a r  the  P o la r  

h ea rt ra te  m o n ito rs  fo r  tw o  d a y s  (o n e  w e e k  d a y  an d  o ne  w e e k e n d  d a y ) . T h e  h e a rt ra te  m o n ito rs  

c o u ld  no t be w o rn  fo r  the  fo u r  d a y s  b e ca u se  o f  its  12 -h o u r m e m o ry  c a p a c ity . H R  m o n ito rs  w e re  

re tu rn e d  to the  re s e a rc h e r  o n  a lte rn a te  d a y s  ( i .e . ,  d a y  2 an d  d a y  4 )  so  th a t the  data c o u ld  be  sa v e d  

and  the m e m o ry  c o u ld  be  c le a re d . T h e  data  c o lle c t io n  p e r io d  th e re fo re  in c lu d e d  tw o  d a y s  o f  

s im u lta n e o u s  h e a rt ra te  an d  a c c e le ro m e te r  data .

S u b - m a x im a l t re a d m ill w a lk in g  test

O n  th e ir  re tu rn  v is i t  o n  d a y  f iv e  (th e  d a y  th e y  c o m p le te d  th e  P A R Q ) ,  e a ch  p a r t ic ip a n t  w a s  

in v ite d  to co m p le te  a s u b -m a x im a l w a lk in g  t re a d m ill  te st in  the  e x e rc is e  p e rfo rm a n c e  la b o ra to ry  

at the  C e n tre  fo r  S p o rt S c ie n c e  an d  H e a lth  in  D C U .  T h e  p u rp o se  o f  th is  te st w a s  to o b ta in  

in d iv id u a l in fo rm a t io n  ab o u t e a ch  p a r t ic ip a n t ’ s re sp o n se  to p h y s ic a l  a c t iv i t y  at m o d e ra te  and  

h ig h  in te n s it ie s  f ro m  th e ir  h e a rt ra te  an d  a c c e le ro m e te r  d a ta . T h e  p ro to c o l e m p lo y e d  fo r  a 

s u b m a x im a l e x e rc is e  te st s h o u ld  c o n s id e r  ( i )  the  p u rp o se  o f  the  te st , ( i i )  th e  s p e c if ic  o u tco m e s  

d e s ire d  an d  ( i i i )  the  in d iv id u a l b e in g  te sted  ( A C S M ,  2 0 0 0 ) . A c c o rd in g  to  th e  A C S M ’ s g u id e lin e s  

fo r  e x e rc is e  te s t in g  an d  p re s c r ip t io n , s u b m a x im a l te sts  s h o u ld  a v o id  la rg e  an d  u n e q u a l
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in c re m e n ts  in  w o rk lo a d  an d  sh o u ld  h a v e  a  u su a l test t im e  o f  b e tw e e n  8  an d  12 m in u te s . T h e  test 

is  a lso  u s u a l ly  sto pped  at a p re d e te rm in e d  le v e l.

T h e  s u b m a x im a l test p ro to c o l in  th is  s tu d y  ad h e red  to the  A C S M  p ro to c o l g u id e lin e s  as it  

in v o lv e d  w a lk in g  at th ree  e q u a lly  in c re m e n ta l sp eed s (2 .5 ,  3 .5  an d  4 .5  m p h , at a 1 %  g ra d ie n t) fo r  

a to ta l o f  fo u r  m in u te s  at e ach  sp eed . T h e s e  speed s w e re  se le c te d  in  o rd e r  to r e f le c t  a  g ra d u a l 

in c re a se  in  M E T ’ s e xp e n d e d  w h i le  w a lk in g , w it h  the  1 %  g ra d ie n t in te n d e d  to re f le c t  e x te rn a l 

re s is ta n c e  su c h  as w in d  an d  u n e v e n  te r ra in . T h e s e  sp eed s w e re  c h o se n  to  re p re se n t a  l ig h t , 

m o d erate  an d  h ig h  in te n s ity  o f  a c t iv i t y  fo r  th e  p a rt ic ip a n ts . A t ta in m e n t  o f  ea ch  in te n s ity  w a s  

v e r i f ie d  f ro m  th e  p a r t ic ip a n t ’ s V O 2 d a ta , b y  e n su r in g  th a t M E T  v a lu e s  w e re  b e tw e e n  3 - 5 .9  fo r  

m o d era te  in te n s it y  an d  > 6  fo r  h ig h  in te n s ity , as re fe r re d  to in  the  c o m p e n d iu m  o f  p h y s ic a l  

a c t iv it ie s  (A in s w o r th  et a l . ,  2 0 0 0 ) . T h e  fo u r-m in u te  d u ra t io n  w a s  se le c te d  to e n su re  th at the  

p a r t ic ip a n t h ad  re a c h e d  a s te a d y  sta te  h e a rt ra te  at e ach  stage  fo r  in c re a s in g  in te n s it ie s . S te a d y  

state  o c c u rs  fo l lo w in g  the in it ia l  f i r s t  m in u te  ra p id  in c re a s e , in  re sp o n se  to  th e  in it ia t io n  o f  

e x e rc is e . T h e  h e a rt ra te  th en  le v e ls  o f f  an d  re m a in s  f a i r ly  s ta b le  th ro u g h o u t th e  re m a in d e r  o f  the 

b o u t o f  e x e rc is e  (W ilm o re , 2 0 0 1 ) . P a r t ic ip a n ts  w e re  a lso  a sk e d  to e x p re s s  th e ir  R a te  o f  P e rc e iv e d  

E x e r t io n  ( R P E )  e v e ry  m in u te , b y  in d ic a t in g  th e ir  se le c te d  sc o re  f ro m  B o r g ’ s 2 0  R P E  s c a le . T h is  

e n su re d  th at the  in c re a s e  in  sp eed  w a s  s u b je c t iv e ly , p ro g re s s iv e ly  c h a lle n g in g  to the p a rt ic ip a n t .

6 .4 .3 . Data Analysis

In  p a rt tw o , P A R Q  w a s  c o m p a re d  a g a in s t the  c o m b in e d  tw o -d a y  a c c e le ro m e te r  an d  h e a rt 

ra te  d a ta , in  o rd e r to  a n a ly se  d a ta  b y  in te n s ity . I n i t ia l l y ,  d a ta  f ro m  th e  s u b m a x im a l w a lk in g  

t re a d m ill te st w a s  a n a ly se d  (se e  b e lo w )  to  o b ta in  in d iv id u a l c a l ib ra t io n  e q u a tio n s  fo r  e ach  

in d iv id u a l . H R  an d  R T 3  d a ta  w e re  a n a ly se d  f i r s t ly  in  M S  E x c e l ,  w h e re  m is s in g  data  w a s  trea ted  

(se e  b e lo w ) an d  a lso  w h e re  data  f ro m  the tw o  in s tru m e n ts  w a s  te m p o ra lly  m a tc h e d  (se e  b e lo w ) . 

C o m p a r is o n  o f  d a ta  f ro m  P A R Q  w ith  d a ta  f ro m  the c o m b in e d  c r it e r io n  m e a su re s  w a s  u n d e rta k e n  

in  S P S S  (V e r s io n  1 0 ) , b y  m e a n s  o f  a P e a rs o n ’ s c o rre la t io n  c o e f f ic ie n t  an d  L im i t s  o f  A g re e m e n t 

(B la n d  &  A ltm a n , 1 9 9 5 ; B la n d  et a l . ,  1 9 8 6 ).

A n a ly s is  o f  S u b m a x im a l T e s t  D a ta  an d  C a lc u la t io n  o f  In d iv id u a l R e g re s s io n  E q u a t io n s

T h e  c o m p le t io n  o f  th e  s u b m a x im a l t re a d m ill  te sts  e n a b le d  an  in d iv id u a l c a l ib ra t io n  o f  h e a rt 

ra te  ( H R )  an d  v e c to r  m a g n itu d e  co u n ts  ( V M )  ( f ro m  th e  R T 3  a c c e le ro m e te r )  a g a in s t M E T s ,  as
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c a lc u la te d  b y  th e  in d ir e c t  c a lo r im e te r  ( V O 2) . A n  in d iv id u a l  re g re s s io n  e q u a t io n  w a s  c a lc u la te d  

fo r  e a c h  p e rs o n  u s in g  M S  E x c e l ,  fo r  H R  a g a in s t  M E T s  a n d  V M  a g a in s t  M E T s .  T h e s e  e q u a t io n s  

w e re  th e n  u se d  to  p re d ic t  e a c h  in d iv id u a l ’ s o w n  H R  an d  V M  re s p o n se  to  a c t iv i t y  a t a  m o d e ra te  

in te n s it y  an d  a  h ig h  in te n s ity . T h e  A C S M  (2 0 0 0 )  g u id e lin e s  o f  3 - 5 .9  M E T s  fo r  m o d e ra te  an d  

> 6  M E T s  fo r  h ig h  in te n s it y  w e re  u se d  a s  c u t - o f f  p o in ts . F ig u re s  6 .1  a n d  6 .2  b e lo w  p ro v id e  an  

e x a m p le  o f  th e  in d iv id u a l re g re s s io n s  w ith  e q u a t io n s  fo r  H R  v s . M E T s  an d  V M  v s . M E T s  fo r  

o n e  p a r t ic ip a n t  (p a r t ic ip a n t  n u m b e r  1 0 ) .

Figure 6.1. In d iv id u a l  re g re s s io n  fo r  P a r t ic ip a n t  N o . 10  ( M E T s  v s .  V M )

HR vs METs subject 10

Figure 6.2. In d iv id u a l  re g re s s io n  fo r  P a r t ic ip a n t  N o . 10  ( M E T S  v s . H R )

T h e  re s u lt in g  re g re s s io n  e q u a t io n s  id e n t if ie d  e a c h  p a r t ic ip a n t ’ s  c u t - o f f  p o in ts  fo r  th e  H R  

an d  R T 3  v e c to r  m a g n itu d e  c o u n ts , fo r  b o th  m o d e ra te  a n d  h ig h  in te n s it ie s . A l l  p a r t ic ip a n t ’ s 

m o d e ra te  an d  h ig h  in te n s it y  a c c e le ro m e te r  c u t - o f f  p o in ts  w e re  n o te d  as  b e in g  w it h in  th e  sa m e  

ra n g e s  id e n t if ie d  fo r  th e se  in te n s it ie s  b y  N ic h o ls  a n d  c o lle a g u e s  (1 9 9 9 ) ,  (N = 2 0 )  an d  R o w la n d s  

(p e rs o n a l c o m m u n ic a t io n , 2 0 0 3 ) ,  (N =  1 5 ) . T h i s  e n a b le d  th e  c o n v e rs io n  o f  th e  H R  an d
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a c c e le ro m e te r  d a ta  in to  “ m in u te s  spent in  a c t iv i t y ” , b y  c o u n t in g  the  m in u te s  f ro m  the  tw o  d a y s  o f  

d ata  c o lle c t io n  th at e ach  p a rt ic ip a n t  sp en t at b o th  m o d e ra te  an d  h ig h  in te n s ity . T h is  w a s  

id e n t if ie d  b y  th e ir  in d iv id u a l s im u lta n e o u s  H R  an d  a c c e le ro m e te r  ra n g e  o f  v a lu e s , i .e . ,  m in u te s  

o f  a c t iv i t y  w e re  in c lu d e d  o n ly  w h e n  the H R  an d  a c c e le ro m e te r  d a ta  w e re  s im u lta n e o u s ly  w ith in  

the  ran g e  id e n t if ie d  fo r  th a t p a r t ic ip a n t . T h e  c o n v e rs io n  o f  the  c r it e r io n  m e a su re  data  to m in u te s , 

e n a b le d  d ire c t  c o m p a r is o n  w ith  the  o u tp u t data  o f  P A R Q  ( i .e . ,  m in u te s  o f  a c t iv i t y ) .  T h is  m e a n t 

th at the  v a l id i t y  o f  P A R Q  c o u ld  be d ir e c t ly  a sse sse d  in  re la t io n  to the  s p e c if ic  re c o m m e n d a t io n s  

fo r  m in im u m  P A  p a r t ic ip a t io n  g u id e lin e s  fo r  h e a lth , d e c re e d  b y  the  A C S M / C D C  (P a te  et a l . ,  

1 9 9 5 ).

T re a tm e n t o f  m is s in g  d a ta

P r io r  to the  a n a ly s is  o f  re s u lt s  fo r  p a rt tw o , m is s in g  d a ta  re c e iv e d  f ro m  th e  H R ,  R T 3  

a c c e le ro m e te r  an d  P A R Q  n eed ed  to be  id e n t if ie d . T h e re  w e re  n o  in c id e n c e s  o f  a n y  m is s in g  data  

fo r  the  a c c e le ro m e te r  o r  q u e s t io n n a ire . A s  the  H R  m o n ito r  r e l ie s  u p o n  c o n s ta n t s k in  co n ta c t w ith  

the  se n so r fo r  th e  p u rp o se s  o f  m e a s u r in g  the  p e rs o n ’ s h e a rt ra te , th e re  w e re  a fe w  in c id e n c e s  

w h e re  c o n ta c t w a s  m o m e n ta r i ly  b ro k e n . W h e n  the  d a ta  w a s  d o w n lo a d e d  f ro m  th e  m o n ito r , it  w a s  

p o ss ib le  to  see fo r  h o w  lo n g  th is  o c c u rre d  ( in  in te rv a ls  o f  5 s e c o n d s ). O n e  d a ta  se t lo s t  ju s t  o v e r  2 

m in u te s , w h i le  6  o th e r d a ta  se ts lo s t  up  to 1 5 -2 0  se co n d s  e ith e r  d u r in g  th e  d a y  o r  at the  end  o f  the 

d a y  w h e n  the  m o n ito r  s to p p ed  re c o rd in g  in  the  m id d le  o f  a  m in u te . In  o rd e r  to  h a v e  a c o m p le te  

data  set fo r  e ach  m in u te , m is s in g  v a lu e s  w e re  su b st itu te d  w it h  a  h e a rt ra te  v a lu e  th a t w a s  

c a lc u la te d  b y  g e ttin g  the  av e ra g e  o f  the  1 2  d a ta  p o in ts  im m e d ia te ly  p re c e d in g  the  m is s in g  v a lu e ,

i .e . ,  the  a v e ra g e  o f  the  p re c e d in g  m in u te  (s u m  o f  p re v io u s  12 d a ta  p o in ts  ( in  5 se co n d  e p o c h s ) / 

12).

R e l ia b i l i t y  o f  te m p o ra lly  m a tch e d  data

S p e c if ic  step s w e re  u n d e rta k e n  to e n su re  th at the  s im u lta n e o u s  a n a ly s is  o f  the  h e a rt ra te  

and  a c c e le ro m e te r  d a ta  in  p a rt tw o  w a s  a c c u ra te . I n i t ia l ly ,  p i lo t  w o r k  w a s  u n d e rta k e n  to  e n a b le  

the  re se a rc h e r  to b e co m e  fa m il ia r  w ith  m a tc h in g  the  e q u ip m e n t an d  th e  d a ta . T h is  w a s  fa c i l ita te d  

b y  fo u r  v o lu n te e rs  (M a le s = 5 0 % , age 2 0 -3 0  y e a rs )  w e a r in g  b o th  in s tru m e n ts  fo r  a  fe w  h o u rs  an d  

p e rfo rm in g  a ran g e  o f  a c t iv it ie s ,  su c h  as c l im b in g  s ta ir s , w a lk in g  an d  s it t in g . F r o m  th is  p ilo t  

w o rk , the re se a rc h e r  c o u ld  id e n t ify  the  s p e c if ic  in s t ru c t io n s  th a t n ee d e d  to b e  g iv e n  to  the
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p a rt ic ip a n t w h e n  a p p ly in g  the e q u ip m e n t. F o r  th is  c u rre n t s tu d y , e a c h  p a r t ic ip a n t  m e t w ith  the 

re se a rc h e r  the  d a y  b e fo re  the  data  c o lle c t io n  p e r io d  fo r  an  h o u r . D u r in g  th is  t im e , th e y  re c e iv e d  

in s t ru c t io n  abo u t w e a r in g  an d  a p p ly in g  th e  e q u ip m e n t an d  in s t ru c t io n s  o n  h o w  to c o m p le te  the  

t im e  sheet fo r  e ach  d a y .

S e c o n d ly , as tw o  sep ara te  p ie c e s  o f  e q u ip m e n t w e re  u se d , s p e c if ic  s tep s w e re  u n d e rta k e n  

in  the a n a ly s is  p h ase  to e n su re  th at the  h e a rt ra te  data  w a s  te m p o ra lly  an d  r e l ia b ly  m a tch e d  to the  

a c c e le ro m e te r  d a ta . T h e  R T 3  a c c e le ro m e te r  c o lle c te d  d a ta  in  o n e -m in u te  e p o ch s  co m p a re d  to 

e v e ry  f iv e  se co n d s  fo r  th e  H R  d a ta . A  m a c ro  w a s  c rea te d  in  M S  E x c e l  to  a c c o u n t fo r  an  a ve ra g e  

h ea rt ra te  fo r  e a ch  m in u te  o f  the  tw o  d a y s  c o lle c t io n . T h is  d a ta  w a s  th en  te m p o ra lly  m a tch e d  

a g a in s t the c o rre sp o n d in g  a c c e le ro m e te r  t im e , fo r  e ach  in d iv id u a l . T o  e n su re  th a t data  f ro m  the 

h ea rt ra te  m o n ito rs  an d  the  a cc e le ro m e te rs  w e re  a c c u ra te ly  m a tc h e d  fo r  t im e , an  in te r- ra te r  

r e l ia b i l i t y  te st w a s  u n d e rta k e n . A  re se a rc h  a s s is ta n t  ra n d o m ly  p ic k e d  fo u r  p a r t ic ip a n ts  f ro m  the 

l is t  o f  id e n t if ic a t io n  n u m b e rs . H e  w a s  th en  a sk e d  to ra n d o m ly  ch o o se  3 0  t im e  p o in ts  o n  the 

a c c e le ro m e te r  d a ta  fo r  e a c h  p a r t ic ip a n t an d  to id e n t ify  the  c o rre sp o n d in g  H R  fo r  th a t s p e c if ic  

t im e  fro m  the sep ara te  H R  d a ta . R e s u lt s  w e re  a n a ly se d  b y  m e a n s  o f  a p e rc e n ta g e  ag re e m e n t 

(9 8 .3 % )  b e tw e e n  the  re se a rc h e rs .

6 .4 .4 . Results

T h i r t y  o ne  ( o f  3 8 )  se ts  o f  H R  data  w e re  a v a ila b le  fo r  a n a ly s is . T h e  o th e r se v e n  d a ta  sets 

c o u ld  n o t be  in c lu d e d  b e c a u se  tw o  H R  m o n ito rs  m a lfu n c t io n e d  w h i le  d o w n lo a d in g  an d  fo u r  H R  

m o n ito rs  c o lle c te d  o n ly  o ne  d a y  o f  d a ta . T h e  re m a in in g  H R  data  b e lo n g e d  to  the  p a rt ic ip a n t 

w h o se  a c c e le ro m e te r  h ad  m a lfu n c t io n e d  an d  th e re fo re  w a s  n o t a n a ly se d  b e c a u se  it  h ad  no 

c o rre sp o n d in g  m o tio n  se n so r  d a ta . O f  th ese  31 p a r t ic ip a n ts , o n ly  2 7  c o m p le te d  the  s u b -m a x im a l 

t re a d m ill w a lk in g  te st. R e a s o n s  fo r  n o n -c o m p le t io n  o f  th is  p a rt o f  th e  s tu d y  w e re  g iv e n  as 

p e rso n a l p re fe re n c e  ( t w o ) ,  e m ig ra t io n  (o n e ) an d  u n a v a ila b il i t y  (o n e ) .

D e s c r ip t iv e  s ta t is t ic s

D e s c r ip t iv e  s ta t is t ic s  fo r  the  2 7  p a rt ic ip a n ts  ( F = 6 7 % , m e a n  a g e = 2 6 .4 4  y e a rs  (S D + /-  5 .0 4 ) , 

m ea n  B M I  = 2 4 .2 2  (S D + /-  4 .1 2 ) ) ,  is  g iv e n  in  T a b le  6 .7 . T h e  re s u lt s  sh o w e d  th a t m e a n  P A R Q  

sco re s  rep o rte d  w e re  n e a r ly  th ree  t im e s  th at o f  the  o b je c t iv e ly  m e a su re d  a c t iv i t y  ( H R / R T 3 ) .  T h e  

e x te n t to w h ic h  the  d is t r ib u t io n  o f  P A R Q  sc o re s  d if fe r  f ro m  th e ir  m e a n , (S ta n d a rd  D e v ia t io n
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( S D ) ) ,  is  a p p ro x im a te ly  tw ic e  th at o f  the  H R / R T 3 .  T h e s e  re s u lt s  p ro v id e d  an  in d ic a t io n  th a t the  

tw o  d if fe re n t  m eth o d s do n o t f u l l y  ag re e . T h e  e x te n t to  w h ic h  th e y  do  n o t ag ree  w a s  e x p lo re d  b y  

the  L im i t s  o f  A g re e m e n t ( L O A )  a n a ly s is  (se e  b e lo w  an d  d e s c r ip t iv e  s ta t is t ic s  in  T a b le s  6 .9  an d  

6.10).

T a b le  6 .7 . Descriptive statistics for total combined HR/RT3 (minutes) and PARQ (minutes)
M e a su re m e n t N M e a n M e d ia n S D M in M a x

H R / R T 3  (m in u te s ) 2 7 5 4 .6 7 4 7 4 2 .2 9 0 172

P A R Q  (m in u te s ) 2 7 1 5 5 .4 8 140 9 1 .0 8 15 4 0 5

N o te . S D =  S ta n d a rd  D e v ia t io n , R T 3 = A c c e le ro m e te r  d a ta , H R = H e a r t  R a te  d a ta .

D e s c r ip t iv e  s ta t is t ic s  fo r  m o d era te  an d  h ig h  in te n s it y , fo r  b o th  the  c r ite r io n  m e a su re  

( H R / R T 3 )  an d  P A R Q ,  a re  g iv e n  in  T a b le  6 .8 . R e s u lt s  in d ic a te d  a s im i la r  tre n d  fo r  b o th  

in te n s it ie s  as fo r  to ta l a c t iv i t y  ab o v e , in  te rm s  o f  co m p a ra t iv e  m e a n  an d  S D  o f  P A R Q  a g a in s t 

H R / R T 3 .  T h e  la rg e s t v a r ia t io n  in  d is t r ib u t io n  o f  sco re s  f ro m  the  m e a n  o c c u r re d  in  m o d era te  

in te n s ity  fo r  b o th  m e a su re m e n t to o ls . T h is  in d ic a te s  a c o m p a ra t iv e  d i f f i c u l t y  in  m e a s u r in g  th is  

in te n s ity  o f  a c t iv i t y  fo r  b o th  s u b je c t iv e  an d  o b je c t iv e  in s tru m e n ts .

T a b le  6 .8 . Descriptive statistics for total combined HRJRT3 (minutes) and PARQ (minutes) by 
intensity over two days o f data collection._________________________________________________________________________

M e a su re m e n t N M e a n M e d ia n S D M in M a x

P A R Q  m o d era te  in te n s it y  (m in u te s ) 2 7 11 2 .3 85 7 5 .8 1 0 33 5

H R / R T 3  m o d era te  in te n s ity  (m in u te s ) 2 7 4 2 .6 31 3 8 .1 6 0 172

P A R Q  h ig h  in te n s it y  (m in u te s ) 2 7 4 3 .2 3 0 4 1 .1 7 0 128

H R / R T 3  h ig h  in te n s ity  (m in u te s ) 2 7 1 2 .0 7 0 2 2 .6 4 0 7 7

T a b le  6 .9  d is p la y s  th e  m e a n  an d  S D  o f  the  d if fe re n c e s  b e tw e e n  th e  tw o  m e th o d s  an d  fo r  

to ta l a c t iv i t y  an d  m o d era te  an d  h ig h  in te n s ity . T h is  is  fo r  the p u rp o se  o f  m e a s u r in g  th e  L im it s  o f  

A g re e m e n t ( L O A )  b e tw e e n  th e  tw o  m e th o d s , i .e . ,  m e a n  d if fe re n c e  ( M D )  +/- 2 S D ’ s (d e s c r ib e d  

b e lo w ) .

T a b le  6 .9 . Descriptive statistics o f the differences between the HR/RT3 and PARQ (minutes). 
In te n s ity  N  M e a n  D if fe re n c e  S E o f M D  S D o f M D  M D  +  2 S D s  M D - 2 S D s

( M D )  (m in s )  (m in s )  (m in s )  (m in s )  (m in s )
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T o ta l 2 7 10 0 .8 1 1 5 .2 7 8 .9 8 2 5 8 .7 7 -5 7 .1 5

M o d e ra te 2 7 6 9 .7 1 3 .4 5 6 9 .8 8 2 0 9 .4 6 - 7 0 .0 6

H ig h 2 7 3 1 .1 1 6 .6 3 4 .3 9 9 .7 1 -3 7 .4 9

N o te . S D =  S ta n d a rd  D e v ia t io n , M D = M e a n  D if fe re n c e , S E =  S ta n d a rd  E r r o r  

P e a rso n  p ro d u c t m o m e n t c o rre la t io n  c o e f f ic ie n ts

T h e  re la t io n s h ip  b e tw e e n  to ta l m in u te s  o f  a c t iv i t y  re p o rte d  in  th e  P A R Q  w a s  co m p a re d  to 

m in u te s  o f  a c t iv i t y  re c o rd e d  b y  th e  c r ite r io n  e q u ip m e n t (h e a rt  ra te  an d  a c c e le ro m e te r ) . T h is  

p ro d u ce d  a c o rre la t io n  o f  r= 0 .5  (p < 0 .0 1 ) . P e a rso n  c o rre la t io n  c o e f f ic ie n ts  w e re  c a lc u la te d  fo r  

h ig h  an d  m o d era te  in te n s ity , at r= 0 .5 5  an d  r= 0 .4  (p < 0 .0 1 ) , r e s p e c t iv e ly .

L im it s  o f  A g re e m e n t  ( L O A )  A n a ly s is  

T o ta l  A c t iv i t y

T h e  e x te n t o f  the  ag re e m e n t b e tw e e n  the  c r ite r io n  m e a su re  an d  P A R Q  w a s  m e a su re d  b y  

fo l lo w in g  B la n d  an d  A lt m a n ’ s (1 9 8 6 ,1 9 9 5 )  L im i t s  o f  A g re e m e n t  ( L O A )  in s t ru c t io n s  (se e  

A p p e n d ix  te n ). T h e  L O A  w a s  c o n d u c te d  f i r s t ly  fo r  the  to ta l a c t iv i t y  an d  s e c o n d ly  fo r  e a ch  

in te n s ity .

T h e  L O A  fo r  to ta l a c t iv i t y  (T a b le  6 .9 )  e s t im a te d  th at th e re  w a s  a 9 5 %  p o s s ib i l i t y  that 

th ese  p a r t ic ip a n ts  c o u ld  re p o rt b e tw e e n  5 7 .1  m in u te s  b e lo w  an d  2 5 8 .8  m in u te s  ab o v e  the  am o u n t 

o f  p h y s ic a l  a c t iv i t y  re c o rd e d  b y  th e  c r ite r io n  m e a su re . F ig u re  6 .3  p lo ts  th e  d if fe re n c e s  a g a in s t the 

a v e ra g e s  o f  b o th  m e a su re m e n t m e th o d s . T h is  s h o w s  th a t 9 5 %  o f  the  d a ta  l ie s  w it h in  tw o  stan d a rd  

d e v ia t io n s  o f  the  m e a n  d if fe re n c e , th u s  in d ic a t in g  a n o rm a l d is t r ib u t io n  (B r i t i s h  S ta n d a rd s  

In s t itu t io n , 1 9 7 9 ) .
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Figure 6.3. D i f fe re n c e  a g a in s t  a v e ra g e  o f  P A R Q  a n d  H R /  R T 3  m e th o d s  w ith  9 5 %  l im it s  o f  

ag re e m e n t.

T h e  sc a tte r  o f  th e  d if fe re n c e s  in c re a s e s  as  th e  a m o u n t o f  a c t iv i t y  p e rfo rm e d  in c re a s e s , 

i .e . ,  a s  th e  m a g n itu d e  o f  a c t iv i t y  g e ts  la rg e r , th e  d if fe re n c e s  b e tw e e n  th e  tw o  m e a su re m e n t 

m e th o d s  in c re a s in g ly  m o v e s  a w a y  f ro m  z e ro . T h e s e  re s u lt s  su g g e st th a t o n e  o f  th e  p ie c e s  o f  

e q u ip m e n t b e c o m e s  le s s  a c c u ra te  w h e n  la rg e  a m o u n ts  o f  d a ta  a re  re c a lle d . T h e  re la t iv e  

c o n tr ib u t io n s  o f  m o d e ra te  an d  h ig h  in te n s it y  a c t iv i t y  to  th is  to ta l f ig u re  a re  d is p la y e d  b e lo w .

T o  a s se s s  w h e th e r  th e  L O A  fo r  th is  sa m p le  w e re  re p re s e n ta t iv e  o f  th e  g e n e ra l p o p u la t io n , 

th e  9 5 %  c o n f id e n c e  in te rv a ls  fo r  th e  u p p e r  an d  lo w e r  l im it s  o f  a g re e m e n t w e re  th e n  c a lc u la te d . 

T h e  s ta n d a rd  e rro r  o f  th e  m e a n  d if fe re n c e s  is  1 5 .2  m in u te s . F o r  th e  9 5 %  c o n f id e n c e  in te rv a l a t  2 6  

d e g re e s  o f  fre e d o m , t= 2 .0 5 6 .

U p p e r  l im it :  2 5 8 .7 7  -  ( 2 .0 5 6 * 1 5 .2 )  to  2 5 8 .7 7  +  (2 .0 5 6 * 1 5 .2 )  =  2 2 7 .5 2  m in u te s  to  2 9 0 .0 2  

m in u te s .

L o w e r  l im it : - 5 7 .1 5  -  ( 2 .0 5 6 * 1 5 .2 )  to  - 5 7 .1 5  +  ( 2 .0 5 6 * 1 5 .2 )  =  - 8 8 .3 7  m in u te s  to  - 2 5 .8 6  

m in u te s .

T h e  d if fe re n c e  b e tw e e n  P A R Q  a n d  th e  c r it e r io n  m e a su re  ( L O A )  m a y  b e  as  m u c h  a s  2 5 8  

m in u te s  ( 2 S D ’ s )  a n d  th e re  is  a  9 5 %  c e r ta in ty  th a t i f  fu r th e r  te s ts  w e re  u n d e rta k e n  in  s im i la r  

c irc u m s ta n c e s , a c t iv i t y  w o u ld  b e  u n d e re s t im a te d  b y  u p  to  8 8  m in u te s  o r  o v e re s t im a te d  b y  2 9 0
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m in u te s . T h i s  i s  s im i la r  to  th e  L O A  re p o rte d , in d ic a t in g  g o o d  p re c is io n  in  th e  e s t im a te d  L im i t s  o f  

A g re e m e n t .

M o d e ra te  an d  H ig h  in te n s ity

T h e  L O A  fo r  m o d e ra te  in te n s it y  e s t im a te d  th a t fo r  9 5 %  o f  p a r t ic ip a n ts , th e  a m o u n t o f  

p h y s ic a l  a c t iv i t y  se lf- re p o rte d  in  P A R Q  w i l l  b e  b e tw e e n  7 0  m in u te s  b e lo w  an d  2 0 9 .5  m in u te s  

a b o v e  th e  a m o u n t o f  p h y s ic a l  a c t iv i t y  re c o rd e d  b y  th e  c r it e r io n  m e a su re .

T h e  L O A  fo r  h ig h  in te n s ity  e s t im a te d  th a t fo r  9 5 %  o f  p a r t ic ip a n ts , P A R Q  w i l l  be  

b e tw e e n  3 7 .5  m in u te s  b e lo w  a n d  9 9 .7  m in u te s  a b o v e  th e  a m o u n t o f  p h y s ic a l  a c t iv i t y  re c o rd e d  b y  

th e  c r ite r io n  m e a su re . F ig u re s  6 .4  an d  6  .5  p lo t  th e  d if fe re n c e s  a g a in s t  th e  a v e ra g e s  o f  b o th  

m e a su re m e n t m e th o d s  an d  s h o w  th a t 9 5 %  o f  th e  d a ta  fo r  b o th  in te n s it ie s  l ie  w it h in  tw o  s ta n d a rd  

d e v ia t io n s  (th u s  in d ic a t in g  a  n o rm a l d is t r ib u t io n ) .

Mean PARQ and HR/Acc moderate intensity (mins)

Figure 6.4. D if fe re n c e  a g a in s t  a v e ra g e  o f  P A R Q  a n d  H R /  A c c  m e th o d s  fo r  m o d e ra te  in te n s ity  

w ith  9 5 %  l im it s  o f  ag re e m e n t.
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Figure 6.5. D if fe re n c e  a g a in s t  a v e ra g e  o f  P A R Q  a n d  H R /  A c c  m e th o d s  fo r  h ig h  in te n s it y  w ith  

9 5 %  l im it s  o f  ag re e m e n t.

T h e  sc a tte r  o f  th e  d if fe re n c e s  in c re a s e s  fo r  b o th  in te n s it ie s  a s  th e  a m o u n t o f  a c t iv i t y  

p e rfo rm e d  in c re a s e s . F o r  m o d e ra te  in te n s it y , th e  s c a tte r  o f  d a ta  is  ro u g h ly  c lu s te re d  a ro u n d  th e  

ze ro  d if fe re n c e  p o in t  u n t i l  a p p ro x im a te ly  9 0  m in u te s , a fte r  w h ic h  th e  d a ta  ap p e a rs  ra n d o m ly  

sca tte re d . In  c o n tra s t , th e  s c a tte r  o f  data  fo r  h ig h  in te n s it y  a p p e a rs  to  in c re a s e  l in e a r ly  u n t i l  ab o u t 

4 0  m in u te s . A v e ra g e  m in u te s  th a t a re  > 6 0 , g e n e ra lly  m o v e  b a c k  to w a rd s  th e  ze ro  d if fe re n c e  

p o in t  T h e s e  re s u lt s  in d ic a te d  a  h ig h e r  v o lu m e  o f  a c t iv i t y  fo r  m o d e ra te  in te n s it y  a c t iv i t y ,  w h ic h  

s h o w e d  le s s  a g re e m e n t a s  th e  v o lu m e  o f  a c t iv i t y  in c re a s e s .

T h e  9 5 %  c o n f id e n c e  in te rv a ls  fo r  th e  u p p e r  a n d  lo w e r  l im it s  o f  a g re e m e n t w e re  th e n  

c a lc u la te d  fo r  e a c h  in te n s it y , to  a s s e s s  w h e th e r  th e  s a m p le  L O A  w a s  re p re s e n ta t iv e  o f  th e  g e n e ra l 

p o p u la t io n .

Moderate intensity - T h e  s ta n d a rd  e rro r  o f  th e  m e a n  d if fe re n c e s  is  13 .4 5  m in u te s . F o r  th e  9 5 %  

c o n f id e n c e  in te rv a l a t  2 6  d e g re e s  o f  fre e d o m , t= 2 .0 5 6 .

U p p e r  l im it :  2 0 9 .4 6  -  ( 2 .0 5 6 * 1 3 .4 5 )  to  2 0 9 .4 6  +  ( 2 .0 5 6 * 1 3 .4 5 )  =  1 8 1 .8  m in u te s  to  2 3 7 .1 1  

m in u te s .
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L o w e r  l im it :  -7 0 .0 6  -  (2 .0 5 6 * 1 3 .4 5 )  to - 7 0 .0 6  +  (2 .0 5 6 * 1 3 .4 5 )  =  -9 7 .7 1  m in u te s  to -  4 2 .4  

m in u te s .

T h e  d if fe re n c e  b e tw e e n  th e  P A R Q  an d  c r ite r io n  m e a su re  ( L O A )  m a y  b e  as m u c h  as 2 0 9  

m in u te s  ( 2 S D ’ s )  fo r  m o d era te  in te n s it y  a c t iv i t y  an d  th e re  is  a 9 5 %  c e r ta in ty  th a t i f  fu rth e r  tests  

w e re  u n d e rta k e n  in  s im i la r  c irc u m s ta n c e s , th a t m o d era te  in te n s it y  a c t iv i t y  w o u ld  be 

o v e re s t im a te d  b y  up  to  2 3 7  m in u te s .

High Intensity - T h e  s ta n d a rd  e rro r  o f  th e  m e a n  d if fe re n c e s  is  6 .6  m in u te s . F o r  the  9 5 %  

c o n fid e n c e  in te rv a l at 2 6  d eg rees o f  fre e d o m , t= 2 .0 5 6 .

U p p e r  l im it :  9 9 .7 1  -  ( 2 .0 5 6 * 6 .6 )  to  9 9 .7 1  +  ( 2 .0 5 6 * 6 .6 )  =  8 6 .1 4  m in u te s  to  1 1 3 .1 8  m in u te s . 

L o w e r  l im it :  -3 7 .4 9  -  ( 2 .0 5 6 * 6 .6 )  to - 3 7 .4 9  +  ( 2 .0 5 6 * 6 .6 )  =  -2 3 .9 2  m in u te s  to  -  4 2 .4  m in u te s .

T h e  d if fe re n c e  b e tw e e n  the  P A R Q  an d  c r ite r io n  m e a su re  ( L O A )  m a y  b e  as m u c h  as 99  

m in u te s  ( 2 S D ’ s )  fo r  h ig h  in te n s ity  an d  th e re  is  a 9 5 %  c e r ta in ty  th a t i f  fu rth e r  te sts  w e re  

u n d e rta k e n  in  s im i la r  c irc u m s ta n c e s , th a t h ig h  in te n s ity  a c t iv i t y  w o u ld  b e  o v e re s t im a te d  b y  up  to 

113 m in u te s .

H y p o th e s is  T h re e

T h is  s ta ted  th at P A R Q  (m in u te s  o f  a c t iv i t y )  w i l l  d e m o n stra te  c o n c u rre n t v a l id it y ,  w ith  the 

s im u lta n e o u s  u se  o f  te m p o ra lly -m a tc h e d  h e a rt ra te  an d  R T 3  a c c e le ro m e te r  data  (m in u te s  o f  

a c t iv i t y )  as the  c r it e r io n  m eth o d . R e s u lt s  f ro m  the  P e a rs o n ’ s c o rre la t io n  su p p o rt th is  h y p o th e s is , 

w h i le  L O A  re s u lt s  su g g e st th a t the  tw o  in s tru m e n ts  are  n o t in  to ta l ag re e m e n t.

H y p o th e s is  F o u r

T h is  sta ted  th a t h ig h  in te n s it y  a c t iv i t y  (m in u te s  o f  a c t iv i t y )  w i l l  d e m o n stra te  b e tte r 

co n c u rre n t v a l id i t y  th an  m o d era te  in te n s ity  (m in u te s  o f  a c t iv i t y ) ,  w it h  th e  s im u lta n e o u s  h e a rt ra te  

an d  R T 3  a c c e le ro m e te r  d a ta  (m in u te s  o f  a c t iv i t y )  as th e  c r ite r io n  m e th o d . R e s u lt s  f ro m  b o th  the 

P e a rs o n ’ s c o rre la t io n  an d  L O A  su p p o rt th is  h y p o th e s is .
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6 .5 . P a r t  th re e : C o n s tru c t  v a l id i t y  o f  P A R Q  w ith  the  S ta g e s  o f  C h a n g e  m o d e l o f  in te n t io n a l 

b e h a v io u r  ch a n g e

T h is  p a rt o f  the  s tu d y  w a s  c o n c e rn e d  w ith  the  v a l id a t io n  o f  P A R Q  w ith  a c o n s tru c t  th at 

m e a su re s  a p e rs o n ’ s in te n tio n  w it h  re g a rd  to  a s p e c if ic  b e h a v io u r , in  th is  c a se  p h y s ic a l  a c t iv it y .  

T h e  a im  o f  th is  s tu d y  w a s  to a sse ss  the  c o n c u rre n t  v a l id i t y  o f  P A R Q  w it h  th e  S ta g e s  o f  C h a n g e  

p h y s ic a l a c t iv i t y  b e h a v io u r  m o d e l (P ro c h a s k a  &  M a rc u s , 1 9 9 4 ) .

6.5.1. Participants

A  to ta l o f  109  p a r t ic ip a n ts  d a ta  (m e a n  ag e = 2 9 .9  (+ / -9 .1 ) , m a le = 3 9 % ) w a s  a n a ly se d  in  th is  

p art o f  th is  s tu d y . T h is  in c lu d e d  c o m p le te d  P A R Q  data f ro m  th e  73  p a r t ic ip a n ts  in  the  r e l ia b i l i t y  

s tu d y  an d  3 6  p a rt ic ip a n ts  f ro m  the  c r ite r io n  v a l id it y  s tu d y . P a r t ic ip a n ts  id e n t if ie d  th e m se lv e s  as 

b e in g  in  the  fo l lo w in g  stages o f  c h a n g e ; ( i )  p re c o n te m p la t io n  (n = 4 ) , ( i i )  c o n te m p la t io n  (n = 1 7 ) , 

( i i i )  p re p a ra t io n  (n = 2 4 ) , ( i v )  a c t io n  (n = 1 3 ) , ( v )  m a in te n a n c e  (n = 5 1 ) .

6.5.2. Procedure

D a ta  f ro m  the  fo u r  d a y s  rep o rte d  to ta l, h ig h  an d  m o d era te  in te n s it y  p h y s ic a l  a c t iv i t y  fro m  

e ach  o f  the  109  p a rt ic ip a n ts  o f  the tw o  r e l ia b i l i t y  an d  v a l id i t y  s tu d ie s  w a s  c o m b in e d  an d  en te red  

in to  S P S S  (v e r s io n  10 ) fo r  a n a ly s is . P r io r  to a n a ly s is , the  p a r t ic ip a n ts  w e re  c la s s i f ie d  as  e ith e r  

“ n o t r e g u la r ly  a c t iv e ”  ( N R A )  b e ca u se  th e y  id e n t if ie d  th e m s e lv e s  as b e in g  at S ta g e s  1-3 o f  the 

m o d e l ( i .e . ,  p re c o n te m p la t io n , c o n te m p la t io n  an d  p re p a ra t io n ), o r  “ r e g u la r ly  a c t iv e ”  ( R A )  

b e ca u se  th e y  id e n t if ie d  th e m s e lv e s  as b e in g  at stag es 4  an d  5 o f  th e  m o d e l ( i .e . ,  a c t io n  and  

m a in te n a n c e ) .

6.5.3. Data Analysis

P r io r  to c o n d u c t in g  a n a ly s is , b o th  N R A  an d  R A  d a ta  w a s  te sted  fo r  n o rm a lit y  w it h  a 

K o lo m o g o ro v - S m im o v  te st. D a ta  f ro m  N R A  p a rt ic ip a n ts  w a s  n o r m a lly  d is tr ib u te d  (Z = 0 .1 2 , 

p = 0 .1 ) b u t d a ta  fro m  R A  p a rt ic ip a n ts  w a s  n o t n o rm a lly  d is tr ib u te d  (Z = 0 .2 ,  p < 0 .0 0 1 ) . T o  

d e te rm in e  c o n s tru c t  v a l id i t y ,  an  in d ep e n d en t t-test w o u ld  b e  u n d e rta k e n  to  a sse ss  w h e th e r  a n y  

s ig n if ic a n t  d if fe re n c e s  e x is te d  b e tw e e n  N R A ’ s an d  R A ’ s fo r  re p o rte d  to ta l, h ig h  an d  m o d era te  

in te n s ity  p h y s ic a l  a c t iv i t y .  H o w e v e r , due  to  the  n o n -p a ra m e tr ic  R A  d a ta , a M a n n - W h itn e y  test 

w a s  u n d e rta k e n  to  a sse ss  fo r  s ig n if ic a n t  d if fe re n c e s  b e tw e e n  th e  tw o  g ro u p s .
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6.5.4. Results

Descriptive statistics for the 109 participants are presented in Table 6.10 below.

T a b le  6 .1 0 . Descriptive statistics fo r  regularly active and non-regularly active participants total, 
moderate and high intensity activity._____________________________________________________________________________________

C la s s i f ic a t io n  o f  a c t iv i t y  

s ta tu s

N M e a n  (m in s ) S D  (m in s ) M in  (m in s ) M a x  (m in s )

R e g u la r ly  a c t iv e  

T o ta l

6 3

3 8 1 .4 2 7 9 .2 4 6 4 1 2 0 0

H ig h  in te n s ity 9 6 .1 3 1 0 6 .9 1 0 6 3 0

M o d e ra te  in te n s ity 2 8 5 .2 7 2 3 6 .1 9 0 1 2 0 0

N o t  r e g u la r ly  a c t iv e  

T o ta l

4 6

2 8 2 .2 4 2 1 3 0 8 4 0

H ig h  in te n s ity 4 6 .6 5 6 5 .1 8 0 3 9 0

M o d e ra te  in te n s ity 2 3 5 .7 1 8 4 .8 8 0 7 9 0

F ig u re  6 .6 . p re se n ts  a  g ra p h ic a l re p re se n ta t io n  o f  th e  d if fe re n c e s  in  th e  a m o u n t o f  

p h y s ic a l  a c t iv i t y  re p o rte d  b y  th o se  w h o  c o n s id e r  th e m s e lv e s  r e g u la r ly  p h y s ic a l ly  a c t iv e , 

c o m p a re d  to  th o se  w h o  do  n o t c o n s id e r  th e m s e lv e s  r e g u la r ly  p h y s ic a l ly  a c t iv e . F o r  e a c h  

c a te g o ry , i .e . to ta l, h ig h  a n d  m o d e ra te  in te n s it y , R A ’ s re p o rt h ig h e r  a m o u n ts  o f  a c t iv i t y .  T o  

a s s e s s  w h e th e r  th e se  d if fe re n c e s  a re  s ig n if ic a n t , a  M a n n - W h itn e y  te s t w a s  u n d e rta k e n .

F ig u re  6 .6 . Relation between stages o f  exercise behaviour change and total, moderate and high 
intensity physical activity (mean minutes).
N o te . N R A =  N o t re g u la r ly  a c t iv e , R A =  R e g u la r ly  a c t iv e  an d  S O C =  S ta g e  o f  C h a n g e
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M a n n  W h itn e y  U  te st

R e s u lt s  f ro m  th is  s ta t is t ic a l a n a ly s is  in d ic a te s  th a t th e re  is  a s ig n if ic a n t  d if fe re n c e

b e tw e e n  N R A  an d  R A  p a rt ic ip a n ts  fo r  the  ra n k s  o f  to ta l, m o d era te  an d  h ig h  in te n s it y  p h y s ic a l

a c t iv i t y  (se e  T a b le  6 .1 1 ) .  T h e s e  re s u lt s  in d ic a te  th a t P A R Q  h a s  c o n s tru c t  v a l id i t y  w ith  the stages

o f  ch a n g e  m o d e l, in  te rm s  o f  c la s s i f y in g  p a r t ic ip a n ts  as r e g u la r ly  a c t iv e  an d  n o t r e g u la r ly  a c t iv e ,

as th e y  s h o w  the  e xp e c te d  re la t io n  b e tw e e n  p h y s ic a l  a c t iv i t y  an d  the  s ta g es  o f  e x e rc is e  b e h a v io u r

ch a n g e .

T a b le  6 .1 1 . Mean ranking o f regularly active and not regularly active participants for total, high 
and moderate intensity physical activity._________________________________________________________________________________

C la s s if ic a t io n  o f  a c t iv i t y  s ta tus M e a n  ra n k U

T o ta l 1 1 1 3 *

N R A 4 7 .7

R A 6 0 .3

H ig h  In te n s ity 9 4 2 *

N R A 4 3 .9

R A 63

M o d e ra te  In te n s ity 1 2 5 7 *

N R A 5 0 .8

R A 58

* p < 0 .0 5

6 .6 . D is c u s s io n

T h is  s tu d y  rep o rte d  the p ro c e d u re s  u n d e rta k e n  to a sse ss  th e  c r it e r io n  c o n c u rre n t v a l id i t y  

o f  P A R Q .  In i t ia l ly ,  the  v a l id i t y  o f  to ta l p h y s ic a l  a c t iv i t y  w a s  a sse sse d  w it h  a R T 3  a c c e le ro m e te r  

as the c r ite r io n  m eth o d . T h is  a n a ly s is  e n a b le d  c o m p a r iso n  to o th e r P A  q u e s t io n n a ire s  th a t h ad  

a lso  b een  v a lid a te d  w ith  an  a c c e le ro m e te r , I P A Q  (C r a ig  et a l . ,  2 0 0 3 ) ;  K a is e r  P A  S u rv e y  fo r  

w o m e n  (A in s w o r th  et a l . ,  2 0 0 0 b ) ; S P A Q  (L o w th e r  et a l . ,  1 9 9 9 ) ; G o d in  L e is u re - t im e  

Q u e s t io n n a ire  (G o d in  et a l . ,  1 9 8 5 ). A  se co n d  s tu d y  w a s  u n d e rta k e n  to  in d iv id u a l ly  a sse ss  the 

c r ite r io n  v a l id i t y  o f  the  m o d e ra te  an d  h ig h  in te n s ity  q u e s t io n s . T h is  re p re se n te d  a  n o v e l ap p ro ach  

to the  v a lid a t io n  o f  a P A  q u e s t io n n a ire , as it  in c o rp o ra te d  th e  s im u lta n e o u s  u se  o f  te m p o ra lly  

m a tch e d  h e a rt ra te  m o n ito r  an d  a c c e le ro m e te r  as c r it e r io n  m e th o d s . T h e  re s u lt s  o f  b o th  o f  th ese
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s tu d ie s  are  d is c u s s e d  se p a ra te ly  b e lo w , fo l lo w e d  b y  a d is c u s s io n  o n  th e  im p lic a t io n s  o f  these  

f in d in g s  fo r  the  fu tu re  d e s ig n  o f  P A  q u e s t io n n a ire s .

6 .5 .1 . Criterion method: RT3 Accelerometer

T h e  v a l id i t y  o f  th is  n e w ly  d e s ig n e d  r e c a ll  q u e s t io n n a ire  ( r = 0 .5 2 )  is  e q u a l o r  b e tte r th an  

o th er p u b lis h e d  p h y s ic a l  a c t iv i t y  q u e s t io n n a ire s , v a lid a te d  w ith  an  a c c e le ro m e te r  (T a b le  2 .5 ) .

T h e  c o m p a r iso n  o f  re s u lt s  do es h o w e v e r  n eed  to b e  u n d e rta k e n  w ith  c a u t io n , as e ach  o f  th ese  

s tu d ie s  re p re se n t a  v a r ie t y  o f  re se a rc h  d e s ig n , u s in g  d if fe re n t  a c c e le ro m e te r  o u tp u t fo r  v a lid a t io n  

p u rp o se s . F o r  e x a m p le , in  th is  s tu d y , P A R Q  w a s  v a lid a te d  w ith  a c c e le ro m e te r  v e c to r  m ag n itu d e  

co u n ts  as the c r it e r io n  m e a su re . S o m e  re se a rc h e rs  h a v e  p re fe r re d  to  u se  e s tim a te d  e n e rg y  

e xp e n d itu re  f ro m  the  a c c e le ro m e te r  ( K c a l s )  as the  c r ite r io n  m e a su re  w it h  re p o rte d  c o rre la t io n s  o f  

r= 0 .3 4  (N = 3 0 ) fo r  the  S c o t t is h  P h y s ic a l  A c t i v i t y  Q u e s t io n n a ire  ( S P A Q )  ( L o w th e r  et a l . ,  1 9 9 9 ) 

and  r= 0 .3  (N = 5 0 ) fo r  the  K a is e r  P h y s ic a l  A c t i v i t y  Q u e s t io n n a ire  w it h  w o m e n  (A in s w o r th  et a l . ,  

2 0 0 0 b ) . T h is  h as  b een  s h o w n  to b e  an  u n re lia b le  m eth o d  o f  p re d ic t in g  e n e rg y  e x p e n d itu re  

b e ca u se  o f  the a c c e le ro m e te rs  in a b i l i t y  to c a lc u la te  in c re a se d  K c a l  e x p e n d itu re  d u r in g  c e rta in  

a c t iv it ie s , e .g . in c l in e s  (H e n d e lm a n  et a l . ,  2 0 0 0 ; N ic h o ls  et a l . ,  1 9 9 9 ) . V a l id a t io n  o f  the  S P A Q  

fo u n d  th a t th e  u n d e re s t im a t io n  o f  e n e rg y  e xp e n d itu re  ( K c a l s )  w a s  re la te d  to  th e  a c c e le ro m e te rs  

p o o r a b i l i t y  to a cco u n t fo r  th e  p a r t ic ip a n t ’ s re s t in g  m e ta b o lic  ra te  ( R M R ) .  P a r t ic ip a t io n  in  lo w e r  

b o d y  re s is ta n c e  t ra in in g  d id  n o t re g is te r  o n  the  a c c e le ro m e te r  as  in c re a s e d  e n e rg y  e xp e n d itu re  

( K c a l s )  ( L o w th e r  et a l . ,  1 9 9 9 ) . T h is  le d  to  a d e c re a se d  e s tim a te  o f  P A E E .  V e c to r  m ag n itu d e  

co u n ts  a re  n o t in f lu e n c e d  b y  the  c o n tr ib u t io n  m ad e  b y  the  p a r t ic ip a n t ’ s e s tim a te d  R M R  an d  w e re  

fo u n d  to be  c o m p a ra t iv e ly  m o re  a c c u ra te  th an  K c a ls  in  p re d ic t in g  P A E E  ( V O 2)  (H e n d e lm a n  et 

a l . ,  2 0 0 0 ) . A  s p e c if ic  c o m p a r is o n  o f  re su lts  f ro m  th is  s tu d y  w it h  o th e r p a s t-se v e n  d a y  r e c a ll  P A  

q u e s t io n n a ire s , th a t u se  a c c e le ro m e te r  co u n ts  as the  c r ite r io n  m e th o d , s h o w s  fa v o u ra b le  re su lts  

fo r  P A R Q ,  as r= 0 .3  fo r  I P A Q  (C r a ig  et a l . ,  2 0 0 3 )  an d  r= 0 .3 2  fo r  th e  P a ffe n b a rg e r  P A  

q u e s t io n n a ire  ( S a l l i s  et a l . ,  1 9 8 5 ).

T h e  s tru c tu re  o f  C o n w a y ’ s (1 9 9 6 )  m o d e l o f  A u to b io g ra p h ic a l M e m o ry  ( A B M )  p ro v id e s  a 

th e o re t ic a l b a s is  fo r  u n d e rs ta n d in g  the re su lts  fo r  the  b re a k d o w n  o f  in d iv id u a l d a y s . T h e  h ig h e r  

c o rre la t io n  fo r  the  d a y  im m e d ia te ly  p re v io u s  to  the  c o m p le t io n  o f  th e  q u e s t io n n a ire  ( r= 0 .7 8 )  

su p p o rts  h y p o th e s is  tw o  an d  is  re f le c t iv e  o f  the  a c c e s s ib i l i t y  to  d e ta ils  ab o u t re c e n t e ve n ts  at the 

E v e n t  S p e c if ic  K n o w le d g e  ( E S K )  le v e l an d  a re  r ic h  in  s e n s o ry  d e ta il . W ith  ap p ro p ria te  c u e in g
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th ese  m e m o r ie s  e n te r w o rk in g  m e m o ry  an d  a re  q u ic k ly  a v a ila b le  to the  re sp o n d e n t fo r  r e c a ll .  

D e ta i ls  o f  th e  a c c e s s ib i l i t y  o f  in fo rm a t io n , o ffe re d  b y  C o n w a y ’ s s tru c tu ra l m o d e l, m a y  e x p la in  

the  g rad u a l d e c re a se  in  c o rre la t io n  re s u lt s  fo r  the  d a y s  fu rth e s t a w a y  f ro m  the  re fe re n c e  date  ( i .e . ,  

the  d a y  the q u e s t io n n a ire  w a s  c o m p le te d ). F o r  e ve n ts  th at o c c u r  fu rth e r  b a c k  in  t im e , in  th is  ca se  

d a y s , in fo rm a t io n  is  a lso  a v a ila b le  at E S K  th ro u g h  G e n e ra l E v e n t  ( G E )  le v e l b u t m a y  ta ke  lo n g e r  

to e n te r w o rk in g  m e m o ry . T h is  is  b e ca u se  o f  n a tu ra l fo rg e tt in g  p ro c e s s e s , a s so c ia te d  w ith  

m e m o ry  d e c a y . T h e s e  in c lu d e  fa c to rs  su c h  as  the  am o u n t o f  e ve n ts  to b e  re c a lle d  an d  th e  am o u n t 

o f  t im e  o v e r  w h ic h  the  re sp o n d e n t m u st re m e m b e r , w h ic h  a re  k n o w n  to in c re a s e  w ith  t im e . T h is  

re su lts  in  the  m e rg in g  o f  s im i la r  e v e n ts , so  th a t c o m m o n  c h a ra c te r is t ic s  o f  th a t ty p e  o f  e ve n t 

(e .g . ,  w a lk in g  to w o r k )  a re  re m e m b e re d  b u t d is t in c t iv e  d e ta ils  ab o u t e a ch  in d iv id u a l w a lk  to 

w o r k  a re  fo rg o tte n  (W a g e n a a r , 1 9 8 6 ; L in to n , 1 9 8 2 ) .

M e rg in g  o f  s im i la r  e ve n ts  a lso  e n co u rag e s  re sp o n d en ts  to  be  m o re  l i k e ly  to e s tim a te  an  

a n sw e r , th u s  re d u c in g  a c c u ra c y  (B u r to n  et a l . ,  1 9 9 1 ; B la i r  et a l . ,  1 9 8 7 ; S u d m a n  et a l . ,  1 9 7 3 ) . A n  

e n co u ra g in g  o b se rv a t io n  h o w e v e r  is  th a t the  c o rre la t io n  s ta b il is e s  at a p p ro x im a te ly  r= 0 .5 3  fo r  

d a ys  th ree  an d  fo u r . T h is  re s u lt  re f le c ts  a  s im i la r  fo rg e tt in g  fu n c t io n  o b se rv e d  b y  E b b in g h a u s  

(1 8 8 5 , c ite d  in  E y s e n c k  &  K e a n e , 2 0 0 2 ) , w h e re  fo rg e tt in g  w a s  o b se rv e d  to  b e  ra p id  a fte r  a fe w  

h o u rs  b u t th en  s lo w e d  d o w n  c o n s id e ra b ly  th e re a fte r , w ith  l i t t le  d if fe re n c e  b e tw e e n  4 8  an d  72  

h o u rs . A lth o u g h  E b b in g h a u s ’ s tu d y  in v o lv e d  re m e m b e r in g  n o n -se n se  s y l la b le s  an d  n o t 

a u to b io g ra p h ic a l m e m o r ie s , th e  le v e ll in g  o f  c o rre la t io n  re s u lt s  in  th is  s tu d y  su g g e sts  th at the ra te  

o f  fo rg e ttin g , fo r  a  p a s t- se v e n -d a y  r e c a ll  q u e s t io n n a ire , m a y  be  s ta b le  a fte r  d a y  th re e . T h is  re s u lt  

le n d s  su p p o rt fo r  u s in g  a  p a s t-se v e n  d a y  r e c a ll  fo rm a t, w h ic h  w i l l  p ro v id e  a  m o re  re p re se n ta t iv e  

p ic tu re  o f  P A  p a tte rn  th an  a  sh o rte r  p e r io d , e .g .,  B o u c h a rd ’ s th re e -d a y  P A  re c o rd  (B o u c h a rd  et 

a l . ,  1 9 8 3 ). F u r th e r  in v e s t ig a t io n  is  h o w e v e r  re q u ire d  to  e s ta b lis h  the  o p tim u m  r e c a ll  p e r io d , 

w h ic h  b a la n c e s  the  a c c u ra c y  o f  in fo rm a t io n  re c a lle d  w ith  th e  re p re se n ta t iv e n e ss  o f  in fo rm a t io n  

abo u t p a tte rn s  o f  p h y s ic a l  a c t iv i t y  am o n g  the  p o p u la t io n .

M e m o r ie s  fo r  the  w e e k e n d  w e re  le s s  a c c u ra te ly  re c a lle d  ( r = 0 .5 )  in  c o m p a r is o n  to the 

w e e k d a y  data  ( r = 0 .6 4 ) . S im i la r  to the  in d iv id u a l d a y  re s u lt s , a  re c e n c y  e f fe c t  is  p o s s ib le , i .e . ,  the  

tw o  w e e k  d a y s  w e re  m o re  re c e n t to the  re fe re n c e  date  th an  the w e e k e n d  d a ta . H o w e v e r , the 

lo w e r  w e e k e n d  c o rre la t io n  m a y  a lso  be  a co n se q u e n ce  o f  h a v in g  to  r e c a ll  m o re  in fo rm a t io n , 

p a r t ic u la r ly  o n  S a tu rd a y  (T a b le  6 .3 . ) .  U n le s s  th is  in fo rm a t io n  is  d is t in c t iv e  an d  p e rs o n a lly  s a lie n t  

to the p a rt ic ip a n t , it  is  m o re  l i k e ly  to b e  m erg e d  w ith  d e ta ils  o f  s im i la r ,  r e g u la r ly  p e rfo rm e d
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e ve n ts  (C o n w a y , 1 9 9 6 ) . W e e k e n d s  a lso  tend  to in c lu d e  m o re  le is u re - t im e  an d  b e  le s s  s tru c tu re d  

th an  w e e k d a y s . N a tu ra l ly  o c c u r r in g  s tru c tu re s  in  a d a y , e .g ., s ta rt in g  w o r k , lu n c h t im e , f in is h in g  

w o rk , ap p ea r to p ro v id e  n a tu ra l r e c a ll  cu e s  w h ic h  a s s is t  the  p a r t ic ip a n t  to  r e c a ll  in fo rm a t io n  

(M c K e n n a  et a l . ,  2 0 0 4 ) . S e g m e n tin g  the d a y  in to  k n o w n  c o n te x ts  a ls o  e n h a n ce d  m e m o ry  

a c c u ra c y  fo r  c h ild re n  (8 -1 2  y e a rs , N = 2 2 ) . M o re  a c c u ra te  m e m o r ie s  w e re  s e lf - re c a lle d  fo r  the 

p re v io u s  tw o  d a y s  w h e n  th e  d a y  w a s  se g m en te d  in to  v a r io u s  se c t io n s  (e .g . ,  b e fo re  s c h o o l, at 

s c h o o l, a fte r  s c h o o l, a fte r  d in n e r)  c o m p a re d  to w h e n  it  w a s  n o t (B a r a n o w s k i ,  1 9 8 8 ).

T o u ra n g e a u ’ s (1 9 8 4 ; T o u ra n g e a u  et a l . ,  2 0 0 0 )  m o d e l o f  th e  q u e s t io n -a n sw e r p ro ce ss  

p ro v id e s  th e o re t ic a l su p p o rt fo r  the  d e co m p o s it io n  o f  the  r e c a ll  o f  P A  in to  in d iv id u a l d a y s  an d  

a lso  in d iv id u a l c a te g o rie s  ( i .e . ,  h o u s e w o rk , f a m i ly ) .  R e t r ie v a l s tra te g ie s  fo r  f re q u e n c y  e ve n ts  are  

m o re  l i k e ly  to in v o lv e  an  e n u m e ra t iv e  ( in d iv id u a l c o u n t in g ) ra th e r  th a n  ra te -b ase d  (e s t im a t io n ) 

te ch n iq u e , w h e n  th e  n u m b e r o f  e ve n ts  to be re c a lle d  is  le s s  th an  ten  ( B l a i r  et a l . ,  1 9 8 7 ; B u r to n  et 

a l . ,  1 9 9 1 ). D e c o m p o s it io n  in to  sep ara te  d a y s  an d  c a te g o r ie s , p ro v id e s  n a tu ra l r e c a ll  c u e s  and  

re d u ce s  th e  c o g n it iv e  b u rd e n  o f  the  re sp o n d en t. F o r  w e e k e n d  d a ta , im p lic a t io n s  f ro m  the  

th e o re t ic a l b a s is  su g g e sts  th at a h ig h e r  v o lu m e  o f  data to be  re m e m b e re d , w h ic h  w a s  n o t a ss is te d  

b y  r e c a ll  c u e s  a sso c ia te d  w ith  the  n a tu ra l s tru c tu re  o f  the  d a y , d id  n o t e n co u ra g e  the  e m p lo y m e n t 

o f  an  e n u m e ra t iv e  re t r ie v a l s tra te g y . T h is  re su lte d  in  a le s s  a c c u ra te  r e c a ll  o f  in fo rm a t io n .

Im p lic a t io n s  f ro m  th ese  f in d in g s  su g g est th at fo r  th e  m o st a c c u ra te  w e e k e n d  d a ta , P A R Q  

sh o u ld  be c o m p le te d  o n  M o n d a y  ( in  th is  w a y  the  w e e k e n d  d a y s  a re  im m e d ia te ly  p re c e d in g  the 

d a y  th e  q u e s t io n n a ire  is  c o m p le te d ). F u r th e r  re se a rc h  s h o u ld  in v e s t ig a te  w a y s  in  w h ic h  p e o p le  

seg m en t o r  sto re  in fo rm a t io n  ab o u t w e e k e n d  d a y s . T h is  w o u ld  p ro v id e  the  re sp o n d e n t w ith  

n a tu ra l ly  o c c u r r in g  r e c a ll  cu e s  th a t re f le c t  the  s tru c tu re  o f  th o se  d a y s . A  l im ita t io n  o f  th is  s tu d y  

w a s  the  in a b i l i t y  o f  th e  R T 3  a c c e le ro m e te r  to p ro v id e  in fo rm a t io n  ab o u t th e  v a l id i t y  o f  the 

s u b d iv is io n s  o f  to ta l P A ,  i .e . ,  the  m o d era te  an d  h ig h  in te n s ity  q u e s t io n s . T h is  w o u ld  p ro v id e  

in fo rm a t io n  about h o w  v a l id i t y  is  a ffe c te d  b y  e ach  in te n s ity  an d  w a s  th e  re a so n  fo r  th e  a n a ly s is  

w ith  the  c o m b in e d  h e a rt ra te  an d  a c c e le ro m e te r  u n its .

6 .5 .2 . Criterion method: RT3 Accelerometer and Polar Heart Rate Monitor

T h is  s tu d y  re p o rts  o n  n o v e l re se a rc h  w h e re  P A R Q  (m in u te s  o f  a c t iv i t y  at m o d era te  and  

h ig h  in te n s it ie s )  w a s  v a lid a te d  w ith  the c o n c u rre n t  u se  o f  a  te m p o ra lly  m a tc h e d  h e a rt  ra te  

m o n ito r  and  R T 3  a c c e le ro m e te r . A  r e v ie w  o f  lite ra tu re  re v e a le d  the  l im ita t io n s  a sso c ia te d  w ith
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u s in g  e ith e r  o f  th ese  c r ite r io n  in s tru m e n ts  in d iv id u a l ly  to a sse ss  l i f e s t y le  P A  ( J a k ic ic  et a l . ,  1 9 9 9 ; 

L o w th e r  et a l . ,  1 9 9 9 ; E s to n  et a l . ,  1 9 9 8 ; N ic h o ls  et a l . ,  1 9 9 9 ) . A  n ee d  w a s  id e n t if ie d  fo r  the 

c o n c u rre n t u se  o f  tw o  in s tru m e n ts  th at c o u ld  co m p e n sa te  fo r  the  o th e r ’ s l im ita t io n s  (A in s l ie  et 

a l . ,  2 0 0 3 ) . H o w e v e r , the  n o v e l a sp e c t o f  th is  re se a rc h  m e a n s  it  is  n o t c u r re n t ly  p o s s ib le  to 

d ir e c t ly  co m p a re  the  s ig n if ic a n t  re la t io n s h ip  fo u n d  (r=0.5) w ith  o th e r q u e s t io n n a ire  v a lid a t io n  

s tu d ie s .

H ig h  in te n s ity  sh o w e d  a h ig h e r  c o rre la t io n  ( r = 0 .5 5 )  th an  m o d e ra te  in te n s ity  ( r= 0 .4 ) ,  

su g g e st in g  th a t m e m o r ie s  are  m o re  a c c u ra te ly  re c a lle d  fo r  a c t iv it ie s  p e rfo rm e d  at a m o re  

v ig o ro u s  le v e l .  T h is  su p p o rts  h y p o th e s is  th ree  an d  re s u lt s  f ro m  C h a p te r  F iv e  ( r e l ia b i l i t y  s tu d y ) , 

w h ic h  sh o w e d  in  o ne  in s ta n c e  (P e a rs o n ’ s c o rre la t io n ) th a t h ig h  in te n s it y  a c t iv i t y  w a s  m o re  

r e l ia b ly  re c a lle d  th an  m o d era te  in te n s ity . E a s e  o f  r e c a ll  o f  s p e c if ic  m e m o r ie s  is  k n o w n  to be 

re la te d  to the  d is t in c t iv e n e s s  o f  an d  the  e m o t io n a lit y  a tta ch ed  to th e  a c t iv i t y  b y  the  p a r t ic ip a n t  at 

the t im e  o f  e n co d in g  (W a g e n a a r , 1 9 8 6 ) . In  h is  d ia r y  s tu d y , W a g e n a a r  re c a lle d  m e m o r ie s  h e  ra te d  

as in te n se  m o re  a c c u ra te ly  th an  th o se  h e  ra te d  as le s s  in te n se . S tu d ie s  o n e  an d  tw o  (C h a p te rs  

T h re e  an d  F o u r )  o f  th is  th e s is  su p p o rt th is  p re m is e , as p a r t ic ip a n ts  a tta ch e d  p a r t ic u la r ly  

d is t in c t iv e  a d je c t iv e s  to the  p e rfo rm a n c e  o f  h ig h  in te n s ity  a c t iv i t y .  In  c o m p a r is o n  to  m o d era te  

in te n s ity , h ig h  in te n s ity  a c t iv i t y  e v o k e d  m o re  e x tre m e  p h y s io lo g ic a l an d  p s y c h o lo g ic a l re sp o n se s  

fro m  th e  p a rt ic ip a n t . E m o t iv e  re a c t io n s  l ik e  th is  m a k e  the  a c t iv i t y  m o re  s u b je c t iv e ly  m e m o ra b le  

fo r  the  p a r t ic ip a n t . T h is  a ffo rd s  the  o p p o rtu n ity  fo r  a m o re  e la b o ra te  in i t ia l  e n c o d in g  an d  th us the 

p o s s ib i l i t y  o f  a m o re  a c c u ra te  re t r ie v a l (T o u ra n g e a u  et a l . ,  2 0 0 0 ) .

T h e  s u p e r io r  h ig h  in te n s it y  c o rre la t io n  re s u lt  m a y  b e  fu rth e r  e x p la in e d  b y  the  

c o m p a ra t iv e ly  lo w e r  a m o u n t o f  t im e  re p o rte d  d o in g  h ig h  in te n s it y  (T a b le  6 . 8 ) .  B o th  the P A R Q  

an d  o b je c t iv e  c r ite r io n  d a ta  in d ic a te  th at t im e  sp e n t d o in g  m o d e ra te  in te n s it y  a c t iv i t y  w a s  up  to 

th ree  t im e s  m o re  th an  h ig h  in te n s ity  a c t iv it y .  W h e n  rep e a ted  e x p e r ie n c e s  o c c u r , th e y  are  o fte n  

h a rd e r  to  re m e m b e r th an  th o se  th at a re  u n iq u e  (M e a n s  et a l . ,  1 9 9 1 ; Jo b e  et a l . ,  1 9 9 3 ; W a g e n a a r , 

1 9 8 6 ; L in to n , 1 9 8 2 ). A lth o u g h  it  is  n o t p o s s ib le  to  a s c e r ta in  f ro m  th is  d a ta  w h e th e r  the  sam e  

a c t iv i t y  re o c c u rre d  fo r  th ese  p a r t ic ip a n ts , the  in c re a s e d  am o u n t o f  a c t iv i t y  p e rfo rm e d  in  the 

m o d erate  in te n s ity  c a te g o ry  m a y  su g g e st th a t n o t a l l  a c t iv it ie s  w e re  u n iq u e . T h u s  the  p o s s ib i l i t y  

that m e m o rie s  o f  s im i la r  a c t iv it ie s  m a y  h a v e  m erg e d  an d  th e re fo re  w e re  n o t re p o rte d , m a y  

e x p la in  the  d if fe re n c e  in  c o rre la t io n  re s u lt s . M e a s u r in g  m o d era te  in te n s it y  a c t iv i t y  ap p ea rs  to be  

a lso  p ro b le m a tic  fo r  th e  c r ite r io n  in s tru m e n t . T h e  d e s c r ip t iv e  s ta t is t ic s  fo r  th e  c r ite r io n
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in s tru m e n t (T a b le  6 .8 .)  s h o w  a la rg e r  s ta n d a rd  d e v ia t io n  fo r  m o d e ra te  in te n s it y  th an  fo r  h ig h  

in te n s ity  a c t iv it y .  T h is  in d ic a te s  th a t the  d is t r ib u t io n  o f  sc o re s  fo r  m o d e ra te  in te n s it y  an d  the 

e x te n t to w h ic h  th e y  d e v ia te  f ro m  the  m e a n  sco re  an d  fro m  e a c h  o th e r. A n  im p lic a t io n  f ro m  

these  f in d in g s  is  th a t m o d era te  in te n s ity  is  m o re  d i f f ic u l t  to  a c c u ra te ly  m e a su re  th an  h ig h  

in te n s ity , fo r  b o th  o b je c t iv e  an d  s u b je c t iv e  m e a su re m e n t in s tru m e n ts .

T h e  P e a rs o n ’ s c o rre la t io n  in d ic a te d  th a t the  re la t io n s h ip  b e tw e e n  P A R Q  an d  the  c r ite r io n  

m e a su re  in  s tu d y  tw o  ( r = 0 .5 )  w a s  c o m p a ra b le  to  v a l id i t y  re s u lt s  o f  s tu d y  o n e  ( r = 0 .5 2 ) . M e a n  

d if fe re n c e s  (m in u te s )  b e tw e e n  the tw o  m e a su re m e n ts  in d ic a te  th a t th e y  a re  n o t h o w e v e r  in  to ta l 

ag re e m e n t (T a b le s  6 .1 0  an d  6 .1 1 ) .  L O A  re s u lt s  fo r  to ta l p h y s ic a l  a c t iv i t y  in d ic a te  th at 

re sp o n d en ts  m a y  o v e re s t im a te  b y  up  to fo u r  h o u rs . T h e  in c re a s in g  m a g n itu d e  in  a c t iv i t y  o f fe rs  a 

re a so n  fo r  th is  la rg e  v a r ia t io n . T h e  d if fe re n c e  b e tw e e n  the  tw o  m e a su re m e n ts  in c re a se s  as the 

a ve ra g e  m in u te s  o f  a c t iv i t y  in c re a se s  (F ig u re  6 .3 ) ,  i .e . ,  a s  the  a m o u n t o f  a c t iv i t y  p e rfo rm e d  o r 

re c a lle d  in c re a s e s , the  d if fe re n c e  b e tw e e n  the  tw o  m e a su re m e n ts  a lso  in c re a s e s . T h e  la rg e  

v a r ia t io n  in  to ta l p h y s ic a l  a c t iv i t y  is  m a in ly  c a u se d  b y  the  in f lu e n c e  o f  the  m o d era te  in te n s ity  

co m p o n e n t. O v e re s t im a t io n s  o f  up  to th ree  an d  a h a l f  h o u rs  an d  u n d e re s t im a t io n s  o f  up  to 7 0  

m in u te s  a re  p o s s ib le  fo r  the m o d era te  in te n s ity  se c t io n  o f  the  q u e s t io n n a ire , in  c o m p a r iso n  to 

b e tw e e n  m in u s  3 0  m in u te s  an d  p lu s  9 0  m in u te s  fo r  h ig h  in te n s ity . T h e s e  re s u lt s  fu rth e r  

d e m o n stra te  th a t m o d e ra te  in te n s ity  is  h a rd e r  to r e c a ll  w ith  a c c u ra c y , m o st p ro b a b ly  b e ca u se  o f  

the h ig h e r  fre q u e n c y  an d  le s s  e m o t iv e ly  sa lie n t  p ro p e rt ie s  c o m p a re d  to  h ig h  in te n s ity .

I t  is  p o s s ib le  th at the  la rg e  L O A  in te rv a ls  a re  n o t an  in d ic a t io n  o f  p o o r  v a l id i t y  b u t ra th e r 

a co n se q u e n ce  o f  the  lim ita t io n s  o f  u s in g  a n o v e l c r ite r io n  m eth o d . F in d in g s  o f  th is  s tu d y  h a v e  

a lre a d y  s h o w n  th a t the  c r ite r io n  m eth o d  h ad  d i f f ic u l t y  a c c u ra te ly  c a p tu r in g  m o d era te  in te n s ity  

a c t iv it y .  T h e  u se  o f  tw o  se p a ra te  p ie c e s  o f  e q u ip m e n t in s te a d  o f  an  in te g ra te d  u n it  w ith  an  in b u ilt  

s y n c h ro n is e d  t im in g  s y s te m , m a y  h a v e  a lso  co n tr ib u te d  to an  in c re a s e  in  m e a su re m e n t e rro r . 

M a x im u m  c a re  w a s  ta ke n  to  te m p o ra lly  m a tch  b o th  p ie c e s  o f  e q u ip m e n t , h o w e v e r  the  p o s s ib i l i t y  

o f  h u m a n  an d  m e a su re m e n t e rro r  w a s  a lw a y s  a p ro sp e c t . R e s u lt s  f ro m  th e  p ilo t  s tu d y  a lso  

in d ic a te d  th at the  c o n c u rre n t  u se  o f  the h e a rt ra te  m o n ito r  an d  R T 3  a c c e le ro m e te r  w a s  p ro n e  to 

e rro r  (e x p la in e d  6 6 %  o f  v a r ia n c e ) . T h e  la c k  o f  c o m p a ra t iv e  re s u lt s  f ro m  o th e r q u e s t io n n a ire  

v a l id it y  s tu d ie s  m a k e s  it  im p o s s ib le  to a p p ra ise  the v a lu e  o f  the re s u lt s  fo u n d  h e re . H o w e v e r , the  

s ig n if ic a n t  c o rre la t io n  c o e f f ic ie n t  fo r  e ach  o f  the  to ta l, m o d era te  in te n s it y  an d  h ig h  in te n s ity  

a c t iv it ie s  do es p ro v id e  an  a rg u m e n t fo r  a  v a l id  q u e s t io n n a ire .
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T h e  re s u lt s  o f  th is  s tu d y  (p a r t ic u la r ly  p a rt tw o ) h a v e  s h o w n  th a t P A R Q  h a s  d e m o n stra te d  

v a l id i t y  in  te rm s  o f  m in u te s  o f  rep o rte d  p h y s ic a l  a c t iv i t y  fo r  b o th  m o d e ra te  an d  h ig h  in te n s ity . 

T h is  re f le c ts  the u n it  o f  m e a su re m e n t u se d  b y  th e  A C S M / C D C  to a sse ss  w h e th e r  re sp o n d en ts  are  

p a rt ic ip a t in g  in  the m in im u m  am o u n t o f  p h y s ic a l  a c t iv i t y  re q u ire d  fo r  a c h ie v in g  h e a lth  b e n e f its . 

T h e re fo re , P A R Q  c a n  be  c o n s id e re d  a v a l id  in s tru m e n t th a t is  a p p ro p ria te  fo r  a s se s s in g  the 

A C S M / C D C  g u id e lin e s  o f  a c c u m u la t in g  “ 3 0  m in u te s  o r  m o re  o f  m o d e ra te  in te n s ity  p h y s ic a l  

a c t iv i t y  o v e r  the  c o u rse  o f  m o st , p re fe ra b ly  a l l ,  d a y s  o f  the  w e e k ” , (P a te  et a l . ,  1 9 9 5 ) . A  

l im ita t io n  o f  a l l  P A  q u e s t io n n a ire s  is  th e ir  in a b i l i t y  to d ir e c t ly  a sse ss  p h y s ic a l  a c t iv i t y  e n e rg y  

e xp e n d itu re  ( P A E E ) .  P A R Q  do es h o w e v e r  o ffe r  the  f a c i l i t y  to in d ir e c t ly  a sse ss  P A E E  b e ca u se  o f  

the  in fo rm a t io n  th at it  o f fe rs  in  re la t io n  to  the  F I T T  p r in c ip le s . T h e  v a l id i t y  th a t P A R Q  h as 

d e m o n stra te d  in  te rm s  o f  time sp en t in  d if fe re n t  types o f  a c t iv i t y  at d if fe re n t  intensities, m ea n s 

th at P A E E  ca n  b e  c a lc u la te d  b y  a s s ig n in g  u n its  o f  e n e rg y  e x p e n d itu re  to e a c h  in te n s it y  an d  th en  

m u lt ip ly in g  th o se  v a lu e s  b y  the  d u ra t io n  o f  p a r t ic ip a t io n . P a te  an d  c o lle a g u e s  (1 9 9 5 )  h a v e  

a ss ig n e d  k i lo c a lo r ie  v a lu e s  to e ach  in te n s ity . T h e s e  are  4 -7  k c a ls / m in  fo r  m o d era te  in te n s it y  and  

>  7 k c a ls / m in  fo r  h ig h  in te n s it y  an d  a re  b ase d  o n  a 7 0 k g  p e rso n . A s  P A R Q  h a s  d e m o n stra te d  

v a l id i t y  fo r  “ m in u te s  o f  a c t iv i t y ” , i t  p e rm its  the  e x tra p o la t io n  o f  th e  in fo rm a t io n  ab o u t t im e  spent 

in  a c t iv i t y  o f  at le a s t m o d era te  in te n s ity  to u n its  o f  e n e rg y  e x p e n d itu re . T h e  v a l id i t y  o f  th is  

p ro ce d u re  w i l l  h o w e v e r  be lim ite d  b y  the  a p p ro x im a te  e s tim a te s  o f  e n e rg y  e xp e n d itu re  a ss ig n e d  

to e ach  in te n s ity  an d  the a s su m p tio n  o f  a  7 0  k g  p e rso n . T h e  o u tco m e  o f  th is  c a lc u la t io n  w i l l  

e n a b le  c o m p a r is o n  o f  the re sp o n d e n t’ s P A E E  in  re la t io n  to the  re c o m m e n d e d  P A E E  p e r  w e e k , as 

sug g ested  b y  the  A C S M  (2 0 0 0 ) .  T h is  sta tes “ the A C S M  re c o m m e n d s  a ta rg e t ran g e  o f  15 0  to 

4 0 0  k c a l  o f  e n e rg y  e x p e n d itu re  p e r d a y  in  p h y s ic a l  a c t iv i t y .  T h e  lo w e r  en d  o f  th is  ran g e  

re p re se n ts  a m in im a l c a lo r ic  th re sh o ld  o f  a p p ro x im a te ly  1 ,0 0 0  k c a l  p e r  w e e k  fro m  p h y s ic a l  

a c t iv i t y ”  (p . 1 5 1 ).

In  s u m m a ry , the  th e o rie s  o f  m e m o ry  s tru c tu re  an d  re t r ie v a l (C o n w a y , 1 9 9 6 ; T o u ra n g e a u  

et a l . ,  2 0 0 0 )  w o u ld  su g g e st th a t the  lo w e r  p e rfo rm a n c e  o f  m o d era te  in te n s it y  c o m p a re d  to h ig h  

in te n s ity  w a s  n o t u n e xp e c te d . In  te rm s  o f  th e  p re se n t s tu d y , th e  c o rre la t io n  re s u lt s  fo r  m o d era te  

in te n s ity  ( r = 0 .4 1 ) ,  h ig h  in te n s ity  ( r= 0 .5 5 )  an d  to ta l a c t iv i t y  (0 .5 ) ,  a re  b e tte r  th an  re s u lt s  fo r  m a n y  

p u b lis h e d  q u e s t io n n a ire s  (se e  T a b le s  2 .5  an d  2 .6 ) .  In  th is  re sp e c t , P A R Q  re p re se n ts  an  

im p ro v e m e n t in  th e  d e s ig n  o f  p a s t-se v e n -d a y  p h y s ic a l  a c t iv i t y  r e c a ll  q u e s t io n n a ire s . T h e  

in c lu s io n  o f  v a r io u s  m e m o ry  c u e s  su c h  as  the  p e rso n a l c a le n d a r , the  d e c o m p o s it io n  o f  typ e s  o f
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a c t iv it ie s  an d  the  a ffe c tu a l d e sc r ip to rs  o f  b o th  in te n s it ie s , p ro v id e d  th e  p a r t ic ip a n ts  w ith  cu e s  to 

w h a t  a c t iv i t y  th e y  w e re  d o in g , w h e n  an d  w h e re  th e y  w e re  d o in g  it  an d  h o w  th e y  fe lt  w h i le  d o in g  

it . T h e  p ro v is io n  o f  m u lt ip le  c u e s , in s te a d  o f  s in g u la r  c u e s , is  k n o w n  to p o s it iv e ly  e n h an ce  the 

re t r ie v a l o f  a c c u ra te  m e m o r ie s  (W a g e n a a r , 1 9 8 6 ) as  it  re f le c ts  th e  te m p o ra l an d  th e m a tic  sto rag e  

o f  a u to b io g ra p h ic a l m e m o r ie s  (C o n w a y , 1 9 9 6 ; B e l l i  et a l . ,  2 0 0 1 ) . T h is  is  the  f i r s t  t im e  th at th is  

s p e c if ic  c o m b in a t io n  o f  c u e s  h as  b een  u se d  in  a  p a s t se v e n -d a y  p h y s ic a l  a c t iv i t y  r e c a ll  

q u e s t io n n a ire .

T h e  s ta b il i t y  in  c o rre la t io n  as th e  t im e  in c re a se d  a w a y  fro m  th e  re fe re n c e  d a te  (d a y  o f  

q u e s t io n n a ire  a d m in is t ra t io n ) , su g g ests  th a t a p as t 7 -d a y  r e c a ll  p e r io d  is  an  ap p ro p ria te  t im e  

fra m e  to se e k  in fo rm a t io n . C o n f in in g  re c a ll  to the  p re v io u s  d a y  w o u ld  o f fe r  o b v io u s  b e n e fits  in  

te rm s o f  a c c u ra te  m e m o r ie s  re c a lle d , h o w e v e r  th e  dep th  an d  re p re se n ta t iv e n e ss  o f  the 

in fo rm a t io n  re c e iv e d  m a y  be c o m p ro m ise d . A  lo n g e r  t im e  fra m e  su c h  as s e v e n  d a y s  p ro v id e s  an  

in d ic a t io n  o f  p a tte rn  o f  a c t iv i t y ,  w ith o u t  a  s ig n if ic a n t  c o n c e s s io n  in  th e  q u a l it y  an d  v a l id i t y  o f  

re t r ie v e d  in fo rm a t io n .

6.5.3. Concurrent validity with stages o f exercise behaviour model

T h e  re s u lt s  f ro m  th is  a n a ly s is  in d ic a te  that P A R Q  d e m o n stra te d  s tro n g  c o n c u rre n t 

v a l id i t y  w it h  the stage  o f  e x e rc is e  b e h a v io u r  ch a n g e  m o d e l o f  the  T T M .  A  l im ita t io n  o f  th is  

s tu d y  w a s  the  c o lla p s in g  o f  the  f iv e  s tag es in to  tw o  c a te g o r ie s , ( i )  n o t r e g u la r ly  a c t iv e  ( N R A )  and 

( i i )  r e g u la r ly  a c t iv e  ( R A ) .  T h is  o c c u rre d  b e ca u se  o f  in s u f f ic ie n t  n u m b e rs  o f  p re -co n te m p la to rs  

v o lu n te e rs . C o l la p s in g  in to  tw o  d is t in c t  ca te g o rie s  p e rm itte d  e q u a l n u m b e rs  in  the  N R A  an d  R A  

g ro u p s . C re a t in g  R A  an d  N R A  g ro u p s w a s  a lso  re le v a n t  an d  a p p ro p ria te  to the  re se a rc h  q u e st io n  

an d  the  o u tco m e  m e a su re  o f  th is  th e s is , i .e .  P A R Q ,  w h ic h  is  c o n c e rn e d  w ith  q u a n t ify in g  w h e th e r  

in d iv id u a ls  a re  m e e tin g  the  A C S M / C D C  m in im u m  re c o m m e n d e d  g u id e lin e s  fo r  re g u la r  p h y s ic a l  

a c t iv i t y  (P a te  et a l . ,  1 9 9 5 ).

P a r t ic ip a n ts  w h o  id e n t if ie d  th e m s e lv e s  as  b e in g  in  the  a c t io n  o r  m a in te n a n c e  stage  ( R A )  

re c a lle d  m o re  to ta l, h ig h  an d  m o d era te  in te n s ity  a c t iv i t y  th an  th e  N R A  p a r t ic ip a n ts , as  w o u ld  be 

e xp e c te d . T h e  d if fe re n c e s  b e tw e e n  th ese  tw o  g ro u p s w e re  a lso  s ig n if ic a n t , in d ic a t in g  good  

v a l id i t y  w ith  the S O C  m o d e l as  it  re f le c te d  the e xp e c te d  re la t io n s h ip  b e tw e e n  p h y s ic a l  a c t iv i t y  

an d  the stage  o f  e x e rc is e  b e h a v io u r  ch a n g e . S im ila r  re s u lt s  w e re  fo u n d  in  c o n c u rre n t  v a l id i t y  

s tu d ie s  o f  se lf- re p o rte d  p h y s ic a l a c t iv i t y  w h e n  the  S O C  m o d e l w a s  c o lla p s e d  in to  g ro up ed
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ca te g o rie s  (W y s e , 1 9 9 5 ; M a rc u s  &  S im k in , 1 9 9 3 ) . W y s e  fo u n d  th a t v a l id i t y  w a s  d e m o n stra te d  

w ith  S O C  o n ly  fo r  m o d era te  an d  h ig h  in te n s ity  a c t iv i t y  b u t n o t fo r  lo w e r  in te n s it y  a c t iv it ie s . T h is  

is  p o s s ib ly  due  to  the c h a ra c te r is t ic s  o f  th is  ty p e  o f  in fo rm a t io n , i .e . ,  its  in d is t in c t iv e  n a tu re  an d  

h ig h  f re q u e n c y  (D u ra n te  &  A in s w o r t h , 1 9 9 6 ) an d  the a sso c ia te d  d i f f i c u l t y  in  s to r in g  an d  

re c a ll in g  th is  ty p e  o f  in fo rm a t io n  f ro m  m e m o ry  (C o n w a y , 1 9 9 6 ; T o u ra n g e a u  et a l . ,  2 0 0 0 ) . T h e  

re su lts  o f  th is  s tu d y  in d ic a te  th a t P A R Q  is  v a l id  fo r  b o th  R A  an d  N R A  in d iv id u a ls .

6 .6 . L im ita t io n s  and  F u tu re  R e s e a rc h

T w o  d if fe re n t  m eth o d s w e re  u se d  to  a sse ss  the  c r it e r io n  v a l id i t y  o f  P A R Q .  D e s p ite  the 

d if fe re n t  m e th o d o lo g ic a l a p p ro a ch e s  to b o th  s tu d ie s , the  c o rre la t io n  c o e f f ic ie n t  w a s  c o n s is te n t at 

a p p ro x im a te ly  r= 0 .5  fo r  to ta l p h y s ic a l  a c t iv i t y .  A  b re a k d o w n  o f  p h y s ic a l  a c t iv i t y  b y  in te n s ity  

p e rm itte d  an  in s ig h t  in to  the  r e la t iv e  c o n tr ib u t io n s  m ad e  b y  e a ch  in te n s it y  to  the  o v e ra ll  v a l id i t y  

o f  the  q u e s t io n n a ire . A n  in c l in a t io n  fo r  m o d era te  in te n s ity  a c t iv i t y  to n e g a t iv e ly  a f fe c t  the  o v e ra ll  

re s u lt  w a s  ap p aren t. T h is  is  an  im p o rta n t d is c o v e ry  in  te rm s  o f  q u e s t io n n a ire  d e v e lo p m e n t as it  

su g g ests  th a t fu rth e r  e x p lo ra t io n  o f  the p ro p e rt ie s  o f  m o d era te  in te n s it y  a c t iv i t y  is  re q u ire d . In  

p a r t ic u la r , an  in v e s t ig a t io n  o f  the  c o n tr ib u t io n  th a t e ach  o f  th e  in d iv id u a l ty p e s  o f  a c t iv it ie s  (e .g . ,  

o c c u p a t io n a l, h o u se h o ld ) m ad e  to the  o v e ra l l  v a l id i t y  o f  the  m o d era te  in te n s it y  se c t io n , m a y  be 

h e lp fu l in  id e n t ify in g  p ro b le m a tic  a re a s . T h is  w o u ld  in v o lv e  l im it in g  d a ta  c o lle c t in g  to  s p e c if ic  

e n v iro n m e n ts , e .g ., w o r k , in  o rd e r to iso la te  an d  v a lid a te  jo b - re la te d  a c t iv i t y  s p e c if ic a l ly .

T h e  u se  o f  in d iv id u a l in s tru m e n ts  to  s im u lta n e o u s ly  a sse ss  the  c r it e r io n  v a l id i t y  o f  P A R Q  

h as  p r e v io u s ly  b e en  d e sc r ib e d  as a l im ita t io n  o f  th is  s tu d y . F u tu re  re s e a rc h  is  th e re fo re  re q u ire d  

to ( i )  d e v e lo p  a  v a l id ,  in te g ra te d  u n it  th a t c a n  c o n c u rre n t ly  m e a su re  h e a rt ra te  an d  m o tio n  fo rc e s , 

an d  ( i i )  u se  th is  u n it  to  a sse ss  the  v a l id i t y  o f  P A R Q  an d  o th e r P A  re c a ll  q u e s t io n n a ire s .

T h is  s tu d y  m o n ito re d  o n ly  fo u r  d a y s  o f  a c c e le ro m e te r  an d  tw o  d a y s  o f  H R  re c o rd in g , 

b e ca u se  o f  the l im ite d  re c o rd in g  c a p a c it y  o f  the  H R  m o n ito rs . A ls o ,  in  o rd e r  to re f le c t  p o ss ib le  

v a r ia t io n s  in  P A  p a tte rn s , it  w a s  fe lt  n e c e s s a ry  to in c lu d e  w e e k e n d  an d  w e e k d a y  d a ta  in  the 

re c o rd in g  p e r io d , w h ic h  re d u ce d  the n u m b e r o f  m o n ito rs  a v a ila b le . T h e re fo re , a lth o u g h  P A R Q  is  

a p a s t-se v e n  d a y  r e c a ll  q u e s t io n n a ire , o n ly  fo u r  d a y s  h a v e  b e en  v a lid a te d . D e s p ite  th is  l im ita t io n , 

P A R Q  h as  s t i l l  m an ag e d  to d e m o n stra te  v a l id i t y  th a t is  e q u a l o r  b e tte r th a n  o th e r P A  r e c a ll  

q u e s t io n n a ire s . F u r th e r  te s t in g  is  re q u ire d  to a sse ss  the  v a l id i t y  o f  th e  se v e n  d a y s  o f  P A  th a t are  

re c a lle d  in  P A R Q .
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Chapter 7 -  Conclusions and Future Research .

7 .1 . C o n c lu s io n s  an d  Im p lic a t io n s  fo r  Q u e s t io n n a ire  D e s ig n

T h e  p u rp o se  o f  th is  re se a rc h  w a s  to d e s ig n  a p h y s ic a l  a c t iv i t y  r e c a ll  q u e s t io n n a ire  

( P A R Q )  th a t w a s  re l ia b le  an d  v a l id  in  te rm s  o f  p ro v id in g  in fo rm a t io n  ab o u t t im e  sp en t 

p e rfo rm in g  d a y - to -d a y  p h y s ic a l  a c t iv i t y ,  at d if fe re n t  in te n s it ie s , o v e r  the  p a s t-se v e n  d a y s . T h e  

c o n s tru c t o f  in te re s t m e a su re d  b y  P A R Q  is  “ m in u te s  o f  p h y s ic a l  a c t iv i t y  ( P A )  p a r t ic ip a t io n ” , 

w h ic h  ca n  th en  b e  c o m p a re d  to the  re co m m e n d e d  m in im u m  a m o u n t o f  p a r t ic ip a t io n  

re co m m e n d e d  b y  th e  A C S M / C D C  fo r  the  p u rp o se s  o f  g a in in g  h e a lth  b e n e f its  (P a te  et a l . ,  1 9 9 5 ) . 

B e c a u s e  o f  its  c a p a c it y  to m e a su re  a l l  a sp e cts  o f  th e  F I T T  p r in c ip le s  ( i .e . ,  f re q u e n c y , in te n s ity , 

t im e  an d  ty p e ) o f  a c t iv i t y ,  P A R Q  ca n  a lso  in d ir e c t ly  p ro v id e  in fo rm a t io n  ab o u t p h y s ic a l  a c t iv i t y  

e n e rg y  e xp e n d itu re  ( P A E E ) .  T h is  is  im p o rta n t in  te rm s o f  a s s e s s in g  th e  d o se -re sp o n se  

re la t io n s h ip  b e tw e e n  th e  P A  an d  h e a lth  (L a m o n te  &  A in s w o r t h , 2 0 0 0 ) .

T h e  o u tco m e  o f  th is  re s e a rc h  is  a P A  r e c a ll  q u e s t io n n a ire  th a t is  r e l ia b le  an d  v a l id  in  

te rm s o f  m e a s u r in g  m in u te s  o f  d if fe re n t  ty p e s  o f  a c t iv i t y  at b o th  m o d e ra te  an d  h ig h  in te n s ity .

T h e  r e l ia b i l i t y  an d  v a l id i t y  sc o re s  o f  P A R Q  are  a p ro d u c t o f  its  d e s ig n  an d  th e  m e th o d o lo g ie s  

u sed  to a s s is t  the  re sp o n d e n ts  to e n h an ce  th e ir  m e m o ry  an d  r e c a ll  a c c u ra te  in fo rm a t io n . T h e  

e x a m in a t io n  o f  the s tru c tu re  an d  p ro c e sse s  o f  m e m o ry  an d  r e c a ll  o f  in fo rm a t io n  w a s  fa c il ita te d  

b y  the a p p lic a t io n  o f  tw o  c o g n it iv e  m o d e ls  o f  m e m o ry  (C o n w a y , 1 9 9 3 ,1 9 9 6 ; T o u ra n g e a u  1 9 8 4 ; 

T o u ra n g e a u  et a l . ,  2 0 0 0 ) . T h e s e  m o d e ls  fo rm e d  the  fo u n d a tio n  o f  th is  re s e a rc h  an d  w e re  u se d  to 

a s s is t  in  th e  d e s ig n  p ro c e ss  o f  P A R Q  (S tu d ie s  o ne  an d  tw o ) an d  to  p ro v id e  an  e x p la n a t io n  o f  

e m e rg e n t re s u lt s  (S tu d ie s  1 -4 ) .

T h e  fo l lo w in g  se c t io n s  d is c u s s  the  c o n c lu s io n s  re a c h e d  at the  en d  o f  e a c h  s tu d y , in  te rm s  

o f  the  f in d in g s  f ro m  e ach  o f  th e  in d iv id u a l s tu d ie s , the  im p lic a t io n s  fo r  the  d e s ig n  o f  P A  r e c a ll  

q u e s t io n n a ire s  in  g e n e ra l an d  su g g e st io n s  fo r  fu tu re  re se a rc h . T h e  c h a p te r  c o n c lu d e s  w ith  

re c o m m e n d a t io n s  an d  l im ita t io n s  fo r  u s in g  P A R Q ,  id e n t if ie d  as  a  re s u lt  o f  th is  c u rre n t  re se a rc h .

7 .7 .7 . Study One

T h e  f ir s t  s tu d y  w a s  re p o rte d  in  C h a p te r  T h re e  an d  w a s  a  fo c u s  g ro u p  s tu d y  th at e x a m in e d  

the d e s c r ip t io n s  an d  im a g e s  a sso c ia te d  w ith  P A - re la te d  te rm s , re le v a n t  to th e  A C S M / C D C  h e a lth  

re la te d  m in im u m  p a r t ic ip a t io n  g u id e lin e s  (P a te  et a l . ,  1 9 9 5 ). T h e s e  p h ra se s  w e re  “ p h y s ic a l
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a c t iv i t y ”  an d  “ m o d era te  an d  h ig h  in te n s it y ” . T h is  s tu d y  p ro v id e d  an  in s ig h t  in to  h o w  p a rt ic ip a n ts  

enco d e  an d  r e c a ll  in fo rm a t io n  abo u t P A  an d  its  re la te d  te rm s . T h e  o u tco m e  o f  th is  s tu d y  w a s  a 

d ra ft  v e r s io n  o f  P A R Q  th a t u se d  the  v o c a b u la r y  o f  the  p a r t ic ip a n ts  in  the  q u e s t io n s  an d  in  the 

w o rd in g  o f  the  r e c a ll  c u e s . T h e  p h y s ic a l  a c t iv i t y  “ ty p e s ”  an d  “ e x a m p le s ”  in  th e  q u e s t io n n a ire  are  

a p ro d u c t o f  the  d a ta  th a t e m e rg e d  fro m  the  d is c u s s io n s  b e tw e e n  the  p a r t ic ip a n ts . T h e s e  ty p e s  

and  e x a m p le s  o f  a c t iv i t y  em e rg e d  f r e e ly  in  re sp o n se  to an  o p en  q u e s t io n  ab o u t w h a t  the  te rm  

“ p h y s ic a l  a c t iv i t y ”  m e a n t to the  p a r t ic ip a n ts . T h is  in d ic a te d  th a t p h y s ic a l  a c t iv i t y  is  n a tu ra lly  

e n co d ed  ( i .e . ,  u n d e rsto o d  an d  sto re d ) w it h in  m e m o ry  a c c o rd in g  to  th e  ty p e  o f  a c t iv i t y  o r  c o n te x t 

in  w h ic h  it  o c c u rs . T h e  o p p o rtu n ity  fo r  im p ro v e d  r e c a ll  is  e n h a n ce d  w h e n  th e  r e c a ll  c o n d it io n s  

m a tch  th e  o r ig in a l e n c o d in g  c o n d it io n s  (T o u ra n g e a u  et a l . ,  2 0 0 0 ) . T h u s , im p lic a t io n s  o f  th is  

f in d in g  fo r  q u e s t io n n a ire  d e s ig n  a re  th a t, as a m in im u m , q u e s t io n n a ire s  n ee d  to in c lu d e  a v a r ie t y  

o f  d if fe re n t  “ ty p e s ”  o f  a c t iv i t y ,  th a t a re  re p re se n ta t iv e  o f  th e  s itu a t io n s  in  w h ic h  th e  ta rg e t 

p o p u la t io n  p a rt ic ip a te  in  p h y s ic a l  a c t iv it y .

T h e  re s u lt s  o f  th is  s tu d y  in d ic a te  the  im p o rta n c e  o f  in c lu d in g  th e  ta rg e t p o p u la t io n  in  the 

d e s ig n  p ro c e ss , ye t d o cu m e n ta t io n  o f  ite m  g e n e ra tio n  fo r  o th e r P A  q u e s t io n n a ire s  is  l im ite d . T h e  

p a ra d ig m  s h if t  to w a rd s  P A  fo r  h e a lth  ra th e r  th an  f itn e s s  (P a te  et a l . ,  1 9 9 5 ) , m e a n s  th a t m a n y  o f  

the  p re -1 9 9 5  P A  q u e s t io n n a ire s  a re  n o t ap p ro p ria te  fo r  u se  in  a s s e s s in g  the d o se -re sp o n se  

re la t io n s h ip  b e tw e e n  P A  an d  h e a lth . T h is  is  b e ca u se  th e y  do  n o t t r u ly  r e f le c t  the  m o d era te  

in te n s ity  ran g e  o f  ty p e s  o f  a c t iv i t y  th at m a n y  p e o p le  engage  in  d a i ly  (A in s w o r th , 2 0 0 0 ) . T h e  

d e s ig n  o f  fu tu re  P A  q u e s t io n n a ire s  sh o u ld  in c lu d e  a c o n su lta t io n  p ro c e d u re  w ith  the  ta rge t 

p o p u la t io n  th at e n a b le s  the  d is c o v e ry  o f  the  s p e c if ic  ty p e s  o f  a c t iv i t y  th a t a re  re le v a n t  to that 

p o p u la t io n . T h is  d is c u s s io n  e n v iro n m e n t w i l l  a lso  e n a b le  the  re s e a rc h e r  to  in v e s t ig a te  th e  ta rg e t 

p o p u la t io n ’ s u n d e rs ta n d in g  o f  re le v a n t  te rm s  th at are  c e n tra l to th e  p re su m p tio n  o f  c o m p le t in g  a 

P A - re la te d  q u e s t io n n a ire , i .e . ,  th a t the  re sp o n d en t h a s  an  u n d e rs ta n d in g  o f  th e  c o n s tru c t  th a t is  

b e in g  e x a m in e d . T u d o r - L o c k e  an d  c o lle a g u e s  (2 0 0 3 )  fo u n d  th a t th e re  w a s  a  w id e  d is p a r it y  

b e tw e e n  the d e f in it io n s  o f  w o rd s  su c h  as P A ,  e x e rc is e  an d  in te n s it y  u se d  fo r  a c a d e m ic  p u rp o se s  

an d  the in te rp re ta t io n  o f  th o se  sam e  te rm s  b y  a  sa m p le  p o p u la t io n . T h i s  c u r re n t s tu d y  fo u n d  th at 

the  p a rt ic ip a n ts  d if fe re n t ia te d  b e tw e e n  m o d era te  an d  h ig h  in te n s it y  p h y s ic a l  a c t iv i t y  th ro u g h  the 

u se  o f  d e s c r ip t iv e s  th a t d e ta ile d  the  p h y s io lo g ic a l an d  p s y c h o lo g ic a l re sp o n se s  to  p a r t ic ip a t io n  at 

bo th  in te n s it ie s .
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T h e s e  f in d in g s  su g g e st th at p a r t ic ip a n ts  en co d e  P A  at d if fe re n t  in te n s it ie s  b y  the  a ffe c tu a l 

re sp o n se  th a t th e y  e x p e r ie n c e d  at the t im e . Im p lic a t io n s  o f  th is  f in d in g  fo r  q u e s t io n n a ire  d e s ig n  

su g g ests  th a t an  a r r a y  o f  a f fe c tu a l re sp o n se s  sh o u ld  be  o ffe re d  to  the  re sp o n d e n t a s  a r e c a ll  c u e , 

to a s s is t  in  the  re t r ie v a l o f  m e m o rie s  th at are  re le v a n t  to  b o th  in te n s it ie s . T h e s e  re s u lt s  a lso  

p ro v id e  fu rth e r  e v id e n c e  o f  the  im p o rta n c e  o f  in v o lv in g  the  ta rg e t p o p u la t io n  in  the  d e s ig n  

p ro ce ss  as m a n y  o f  the ty p e s  an d  a f fe c t iv e  d e sc r ip to rs  u se d  b y  th e  p a r t ic ip a n ts  to  d if fe re n t ia te  

b e tw e e n  h ig h  an d  m o d era te  in te n s ity , in v o lv e d  the  a d d it io n  o r o m is s io n  o f  ju s t  o ne  w o rd , e .g ., 

“ s l ig h t”  fo r  m o d era te  an d  “ v e r y ”  fo r  h ig h  in te n s ity . D e s ig n e rs  s h o u ld  b e c o m e  fa m il ia r  w ith  the  

ja rg o n  an d  v o c a b u la ry  o f  the  in ten d e d  p o p u la t io n  o f  th e ir  q u e s t io n n a ire , to e n su re  m a x im a l 

ap p ro p ria te n e ss  an d  re le v a n c e .

D if fe re n c e s  b e tw e e n  h ig h  an d  m o d era te  in te n s ity  w e re  a lso  fo u n d  to  b e  re la te d  to  the  

deg ree  o f  c o n s c io u s  in te n t in v o lv e d  w h e n  u n d e rta k in g  the  a c t iv i t y .  T h is  f in d in g  h ad  im p lic a t io n s  

fo r  the  re c a ll  o f  m o d era te  in te n s ity  a c t iv i t y  as it  w a s  g e n e ra lly  d is c u s s e d  in  te rm s  o f  u s u a l ly  

o c c u r r in g  in  le s s  s tru c tu re d  e n v iro n m e n ts  and  m o re  f re q u e n t ly  th an  h ig h  in te n s it y . T h is  ty p e  o f  

in fo rm a t io n  is  s to re d  in  a  le s s  a c c e s s ib le  a re a  o f  a u to b io g ra p h ic a l m e m o ry  ( A B M )  th an  th e  typ e  

o f  a c t iv i t y  th a t c h a ra c te r is e s  h ig h  in te n s ity , i .e . ,  le s s  fre q u e n t an d  m o re  s a lie n t  (e .g . ,  m o re  

e x tre m e  a ffe c t  re sp o n se s ) . C o n s e q u e n t ly , d e s ig n e rs  o f  P A  re c a ll  q u e s t io n n a ire s  sh o u ld  c o n s id e r  

the s tru c tu re  o f  A B M  w h e n  d e v e lo p in g  the la y o u t  an d  co n te n t o f  th e  q u e s t io n n a ire . T h e  n a tu ra l 

d e c o m p o s it io n  o f  P A  in to  d if fe re n t  ty p e s  o f  a c t iv i t y  b y  th e  p a r t ic ip a n ts , p ro v id e d  o ne  m e a n s  o f  

b re a k in g  d o w n  m o d era te  in te n s ity  a c t iv i t y  in to  s m a lle r , le s s  fre q u e n t o c c u rre n c e s  th a t c o u ld  be  

in d iv id u a l ly  id e n t if ie d . T h e  p ro v is io n  o f  m u lt ip le  cu e s  c a n  in it ia te  r e t r ie v a l p a th w a y s  in  d if fe re n t  

d ire c t io n s . T h is  sh o u ld  th e re fo re  be a c o n s id e ra t io n  in  d e s ig n in g  th e  q u e s t io n n a ire , w ith  due 

c o n s id e ra t io n  g iv e n  to  th e  re le v a n c e  o f  th ese  c u e s  to  the  ta rg e t p o p u la t io n . P ro v is io n  o f  th ese  

cu e s  (e .g .,  ty p e s  o r c a te g o rie s  o f  a c t iv it ie s , the  s p e c if ic  e x a m p le s  w it h in  th o se  ca te g o r ie s  an d  the 

d if fe re n t  p h y s io lo g ic a l an d  p s y c h o lo g ic a l e ffe c ts  fo r  e a c h  in te n s it y ) , u s in g  th e  p a r t ic ip a n ts  o w n  

lan g u a g e  to d e sc r ib e  the  c o n te x t , e n co u rag es  a q u e s t io n  fo rm a t w h ic h  s h o u ld  in  so m e  w a y  re f le c t  

the o r ig in a l e n c o d in g  c o n d it io n s  an d  th e re fo re  fa c i l it a te  an  ap p ro p ria te  r e t r ie v a l s tra te g y .

7 .7 .2 . Study Two

T h e  se co n d  s tu d y  w a s  rep o rte d  in  C h a p te r  F o u r  an d  w a s  a  q u a lita t iv e  s tu d y  th a t e x a m in e d  

the c o g n it iv e  p ro c e sse s  th a t p a r t ic ip a n ts  u se d  to a n s w e r  q u e s t io n s , b y  m e a n s  o f  a c o g n it iv e
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in t e r v ie w  te c h n iq u e . T h ro u g h  a s e r ie s  o f  o b se rv a t io n s  an d  v e rb a l re sp o n se s , th e  fu n c t io n a lit y  o f  

P A R Q  w a s  e va lu a te d  th ro u g h  the  m e d iu m  o f  a c o g n it iv e  m o d e l o f  th e  q u e s t io n -a n sw e r  p ro c e ss  

an d  as e a c h  p a r t ic ip a n t  c o m p le te d  it ,  p ro b le m s  a sso c ia te d  w it h  e a c h  o f  the  fo u r  s tag es o f  the 

m o d e l w e re  id e n t if ie d . Q u e s t io n s  w e re  c o n s e q u e n t ly  a m e n d ed , so  th a t th e  o u tco m e  o f  th is  s tu d y  

w a s  an  im p ro v e d  v e r s io n  o f  P A R Q  th at w o u ld  be la te r  e x a m in e d  in  te rm s  o f  it s  p s y c h o m e tr ic  

p ro p e rtie s .

T h e  f in d in g s  o f  th is  s tu d y  in d ic a te  th at c o g n it iv e  in te r v ie w in g  ( C l )  p ro c e ss  w a s  an  

e f fe c t iv e  m e th o d , w h ic h  c o n tr ib u te d  to  u n d e rs ta n d in g  w h a t  a re as  o f  the  q u e s t io n n a ire  w e re  m o st 

p ro b le m a tic , in  te rm s  o f  o b ta in in g  a c c u ra te  an d  re le v a n t  in fo rm a t io n . H o w e v e r , th is  s p e c if ic  

p ro ce ss  o f  p re -te s tin g  the  q u e s t io n n a ire  is  n o t w ith o u t  its  l im ita t io n s . S p e c if ic a l ly ,  is s u e s  

p e rta in in g  to  in te r v ie w e r  c o m p e te n c y , c o m p le x  a n a ly s is  an d  re le v a n c e  to w id e r  p o p u la t io n s  are  

v a l id  (B e a t t y , 2 0 0 2 ) . T h e  p ro c e ss  o f  c o g n it iv e  in te rv ie w in g  is  a lso  i l l- d e f in e d  in  te rm s  o f  

m eth o d s u se d  to e va lu a te  C l  te c h n iq u e s , w ith  su g g e st io n s  th a t d a ta  re d u c t io n  m eth o d s  a re  too 

dep end en t u p o n  the re se a rc h e rs  s u b je c t iv e  ju d g e m e n ts . T h is  m a y  a f fe c t  re p ro d u c ib i l it y  and  

g e n e ra lis a b il it y  to the  f ie ld  ( W i l l i s  &  S c h e c h te r , 1 9 9 6 ) . E v id e n c e -b a s e d  re s e a rc h  in v o lv in g  C l  

m eth o d s o f  q u e s t io n n a ire  p re -te s tin g  is  l im ite d  an d  th e re fo re , m o re  re s e a rc h  n ee d s to  be 

co n d u cte d  to in v e s t ig a te  ( i )  m eth o d s to  a sse ss  w h ic h  ty p e s  o f  p ro b e s  a re  e f f ic ie n t  in  id e n t ify in g  

p ro b le m s  a sso c ia te d  w ith  p a r t ic u la r  c o g n it iv e  p ro c e sse s , ( i i )  w a y s  o f  e v a lu a t in g  an d  

s ta n d a rd is in g  a n a ly s is  p ro c e d u re s , an d  ( i i i )  the  e v a lu a t io n  o f  th e  e f fe c t iv e n e s s  o f  q u e s t io n n a ire s  

th at h a v e  b e en  p re -te ste d  w ith  C l  te c h n iq u e s  in  the  la b o ra to ry , in  th e  f ie ld .

T h e  f in d in g s  o f  th is  p a r t ic u la r  s tu d y  su g g e st th a t d e sp ite  th ese  l im ita t io n s , n e w ly  

d e s ig n e d  q u e s t io n n a ire s  re q u ire  so m e  m eth o d  o f  p re -te s tin g  p r io r  to b e in g  a sse sse d  fo r  r e l ia b i l i t y  

an d  v a l id it y .  T o u ra n g e a u ’ s (1 9 8 4 ; T o u ra n g e a u  et a l . ,  2 0 0 0 )  m o d e l o f  th e  q u e s t io n -a n sw e r 

p ro c e ss  p ro v id e s  a f ra m e w o rk  fo r  e v a lu a t in g  p a rt ic ip a n t re sp o n se s  an d  re a c t io n s  to c o m p le t in g  

the q u e s t io n n a ire  th a t is  b ase d  o n  e s ta b lish e d  th e o ry  o f  A B M  s tru c tu re  an d  r e t r ie v a l p ro c e sse s  

(C o n w a y , 1 9 9 3 , 1 9 9 6 ). Im p lic a t io n s  f ro m  th is  p a r t ic u la r  s tu d y  su g g e st th a t, fo r  fu tu re  P A  

q u e s t io n n a ire s , d e s ig n e rs  sh o u ld  a p p ly  th is  m o d e l o f  the q u e s t io n -a n sw e r  p ro c e s s  to  p re -te st the 

q u e s t io n n a ire , in  o rd e r to e n su re  th at it  is  a fu n c t io n a l in s tru m e n t th a t i s  u n d e rs to o d  an d  c a n  be 

co m p le te d  b y  the  ta rg e t p o p u la t io n . P e rt in e n t is s u e s  fo r  P A  q u e s t io n n a ire  d e s ig n , ra is e d  as a 

re s u lt  o f  th is  s tu d y , a re  re f le c te d  in  the d iv e r s i t y  an d  fre q u e n c y  o f  p ro b le m s  th a t a ro se . In i t ia l ly ,  

p ro b le m s  a sso c ia te d  w ith  u n d e rs ta n d in g  the  c o n te x t  an d  s tru c tu re  o f  the  q u e s t io n n a ire  w e re
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p a ra m o u n t (th e  “ e n c o d in g ”  s ta g e ). T h is  ap p ea re d  to a d v e rs e ly  a f fe c t  th e  f re q u e n c y  o f  p ro b le m s  

a sso c ia te d  w ith  the  “ju d g e m e n t”  stag e , b e ca u se  as the  e n c o d in g  is s u e s  w e re  ad d re sse d  and  

d im in is h e d  in  n u m b e r, so too d id  the  o c c u rre n c e  o f  is su e s  a s so c ia te d  w ith  ju d g e m e n t . T h e  

d o m in a n t ju d g e m e n t is s u e  ap p ea rs  to h a v e  b e en  re la te d  to the  p a r t ic ip a n ts  m o t iv a t io n  to re c a ll  

the  in fo rm a t io n  a sk e d , w h ic h  w a s  p e rc e iv e d  b y  the  p a r t ic ip a n ts  as  p o te n t ia lly  c o g n it iv e ly  

b u rd e n so m e  an d  a lso  p e rh a p s  re la te d  to the e n c o d in g  is s u e s  an d  in a b i l i t y  to u n d e rs tan d  w h a t  w a s  

a sk e d . D e s ig n e rs  o f  P A  q u e s t io n n a ire s  n eed  to c o n s id e r  the  e f fe c t  th a t the  r e c a ll  o f  d i f f ic u lt  and  

ta x in g  in fo rm a t io n  f ro m  m e m o ry  m a y  h a v e  o n  the a c c u ra c y  o f  a n s w e rs  g iv e n . M e th o d s  o f  

im p ro v in g  th e  re sp o n d e n ts  m o t iv a t io n  to  co m p le te  the  q u e s t io n n a ire  an d  p ro v id e  a ccu ra te  

in fo rm a t io n  n eed  to b e  fu rth e r  in v e s t ig a te d . T h is  is  o f  p a r t ic u la r  s ig n if ic a n c e  g iv e n  the  n a tu ra lly  

b u rd e n so m e  q u a l it y  o f  r e c a ll in g  in fo rm a t io n  abo ut f re q u e n t ly  p e rfo rm e d  a c t iv it ie s  f ro m  m e m o ry .

T h e  c a lc u la t io n  o f  t im e  sp en t d o in g  p a r t ic u la r  a c t iv it ie s  p re se n te d  p ro b le m s  fo r  

p a rt ic ip a n ts . T h e  p ro p e rt ie s  o f  fre q u e n c y  an d  d u ra t io n  o f  a c t iv it ie s  a re  o f  p a ra m o u n t im p o rta n c e  

to the d o se -re sp o n se  re la t io n s h ip  b e tw e e n  P A  an d  h e a lth . T h e re fo re  fu rth e r  re s e a rc h  n ee d s to 

in v e s t ig a te  m eth o d s o f  a c c e s s in g  th is  ty p e  o f  in fo rm a t io n  in  A B M .  P a r t ic u la r  p ro b le m s  w e re  

id e n t if ie d  w ith  c a lc u la t in g  the  d u ra t io n  o f  a c t iv it ie s  th a t w e re  n o t c o n t in u o u s  an d  o c c u rre d  at 

v a r io u s  t im e s  o v e r  the d a y , e .g ., c l im b in g  s ta irs . C o n w a y ’ s (1 9 9 3 , 1 9 9 6 ) m o d e l o f  the  s tru c tu re  

o f  A B M  su g g e sts  th a t c a lc u la t io n  c a n  be  e n h an ce d  b y  p a ra lle l an d  se q u e n t ia l c u e in g . F o r  

e x a m p le , a  cu e  th a t re m in d e d  a re sp o n d en t w h e re  th e y  w e re  w it h  a  p a r t ic u la r  p e rso n  o n  a  g iv e n  

d a y , m ig h t h e lp  th e m  re m e m b e r the  s ta rt t im e  o f  the  w a lk  th e y  d id  w h e n  th e y  le f t  th at p e rso n  to 

go h o m e . F u r th e r  in v e s t ig a t io n s  a re  re q u ire d  to  e x a m in e  th e  e n c o d in g  an d  re t r ie v a l p ro c e sse s  

in v o lv e d  in  c a lc u la t in g  th e  d u ra t io n  an d  fre q u e n c y  o f  d if fe re n t  ty p e s  o f  p h y s ic a l  a c t iv it ie s , e .g ., 

co n tin u o u s  an d  d is c o n t in u o u s , fre q u e n t an d  in fre q u e n t. T h e  p ro p e rt ie s  o f  f re q u e n c y  an d  d u ra tio n  

w e re  n o t s p e c if ic a l ly  in c lu d e d  fo r  d is c u s s io n  in  the  fo c u s  g ro u p  s tu d y  o f  th is  re s e a rc h . T h is  ty p e  

o f  d is c u s s io n  fo ru m  m a y  h a v e  p ro v id e d  m o re  d e ta ile d  in fo rm a t io n  ab o u t e n c o d in g  an d  re t r ie v a l 

p ro p e rt ie s  th an  w a s  e v id e n t f ro m  the C l  p ro c e ss .

7.1.3. Study Three

T h e  th ird  s tu d y  w a s  rep o rte d  in  C h a p te r  F iv e  an d  re p o rte d  o n  th e  a s se ssm e n t o f  the  test- 

re test r e l ia b i l i t y  o f  P A R Q .  I t  a lso  in v e s t ig a te d  the  e f fe c t  o f  d if fe re n t  d e s ig n  fe a tu re s  o n  the
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r e l ia b i l i t y  o f  in fo rm a t io n  o b ta in e d , n a m e ly  ( i )  the  o rd e r th a t q u e s t io n s  w e re  p re se n te d  in  the 

q u e s t io n n a ire  an d  ( i i )  the  p re se n ce  o r a b se n ce  o f  a r e c a ll  c u e  c a l le d  a  “ p e rso n a l c a le n d a r” .

R e s u lt s  f ro m  the f ir s t  p a rt  o f  th is  s tu d y  p ro v id e  s tro n g  su p p o rt fo r  th e  in c lu s io n  o f  a 

p e rso n a l c a le n d a r  ( P C )  in  a P A  r e c a ll  q u e s t io n n a ire . T h e  r e l ia b i l i t y  o f  in fo rm a t io n  re c a lle d  

im p ro v e d  w h e n  p a r t ic ip a n ts  f i r s t  c o m p le te d  the  c a le n d a r  w it h  d e ta ils  o f  p e rso n a l s ig n if ic a n c e  that 

h ad  o c c u rre d  e ach  d a y  o v e r  th e  p a s t se v e n  d a y s . C o n w a y ’ s (1 9 9 3 , 1 9 9 6 ) m o d e l o f  A B M  sug g ests  

that th is  is  b e ca u se  c o m p le t in g  the  P C  ( i )  p ro v id e s  p e rso n a l la n d m a rk s  th a t m ir ro rs  th e  p e rso n a l 

g o a ls  that sh ap e  the  s tru c tu re  o f  A B M ,  ( i i )  p ro v id e s  m u lt ip le  ty p e s  o f  r e t r ie v a l c u e s  (w h e n , 

w h e re , w ith  w h o ) th a t re f le c t  the  th e m a tic  an d  te m p o ra l p a th w a y s  o f  A B M  th a t p ro v id e  a c c e ss  to 

re le v a n t  in fo rm a t io n , an d  ( i i i )  p ro v id e s  a c o n te x tu a l t im e fra m e  fo r  the  re c a ll  o f  re le v a n t  

in fo rm a t io n , h e lp in g  to e x c lu d e  a c t iv it ie s  th at are  n o t w it h in  the re q u e ste d  t im e fra m e  an d  to 

in c lu d e  a c t iv it ie s  th a t a re . T h e  s tro n g e r re la t io n s h ip  o f  to ta l a c t iv i t y  as w e l l  as  h ig h  an d  m o d era te  

in te n s ity  fo r  the  q u e s t io n n a ire  w ith  the P C ,  c o m p a re d  to w ith o u t , h a s  im p lic a t io n s  fo r  the  d e s ig n  

o f  o th e r P A  q u e s t io n n a ire s . F u r th e r  re se a rc h  c o u ld  in v e s t ig a te  th e  e f fe c t  o f  d if fe re n t  ty p e s  o f  

in fo rm a t io n  (c u e s )  in c lu d e d  in  the  P C ,  in  im p ro v in g  the  a c c u ra c y  o f  in fo rm a t io n  re c a lle d .

A  c o m p re h e n s iv e  a p p ro a ch  to a s se s s in g  P A R Q ’ s r e l ia b i l i t y  w a s  u n d e rta k e n  in  th is  s tu d y , 

b y  m e a n s  o f  ( i )  in te rc la s s  c o rre la t io n , ( i i )  in t ra c la s s  c o rre la t io n  an d  ( i i i )  re p e a ta b ilit y  c o e f f ic ie n ts . 

R e s u lts  fro m  th ese  a n a ly se s  s h o w  th at to ta l p h y s ic a l  a c t iv i t y  is  h ig h ly  c o rre la te d  b u t that 

ag reem en t b e tw e e n  rep e a ted  m e a su re m e n ts  o f  P A R Q  d im in is h e s  as th e  v o lu m e  o f  a c t iv i t y  

re c a lle d  in c re a s e s . T h is  re s u lt  h ig h lig h ts  the  ad va n ta g e  in  c a r r y in g  o u t m o re  th an  o ne  ty p e  o f  

s ta t is t ic a l a n a ly s is , as  h a s  t y p ic a l ly  b e en  do ne to e va lu a te  the  r e l ia b i l i t y  o f  o th e r P A  

q u e s t io n n a ire s . T h e  re s u lt s  o f  the  a n a ly s is  o f  a c t iv i t y  b y  in te n s it y  h a s  fu rth e r  im p lic a t io n s  fo r  the  

d e s ig n  o f  P A  q u e s t io n n a ire s . T h is  s tu d y  c o n c lu d e d  th a t the  la c k  o f  a g re e m e n t b e tw e e n  test and  

re test to ta l a c t iv i t y  w a s  p r im a r i ly  due  to  the  la rg e  v o lu m e  o f  m o d era te  in te n s it y  a c t iv i t y  re c a lle d , 

in  c o m p a r iso n  to h ig h  in te n s ity  a c t iv i t y .  E x a m in a t io n  o f  the  ty p e s  o f  a c t iv i t y ,  re v e a le d  th a t the 

la rg e  v o lu m e  o f  m o d era te  in te n s ity  sp o rt an d  e x e rc is e  a c t iv i t y  w a s  th e  m a in  ca u se  o f  th e  la c k  o f  

ag reem en t b e tw e e n  te st an d  re te st. D e s p ite  the  ap p aren t p ro b le m  g iv e n  b y  sp o rt an d  e x e rc is e  in  

te rm s o f  re p e a ta b ility , it  w a s  d e c id e d  n o t to re m o v e  it  f ro m  P A R Q ,  b e c a u se  th is  c a te g o ry  o f  

a c t iv i t y  h ad  a lso  d e m o n stra te d  a c c e p ta b le  sco re s  fo r  b o th  the  in te rc la s s  an d  in t ra c la s s  

c o rre la t io n s  (V in c e n t ,  1 9 9 9 ) . A d d it io n a l ly ,  the  o c c u p a t io n a l a c t iv i t y  h a d  d e m o n stra te d  the lo w e s t  

c o rre la t io n  b u t h ad  s h o w n  th e  se co n d  b e st re p e a ta b ilit y  s c o re . T h is  i l lu s t ra te d  in c o n s is te n c ie s  in
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the  re p o rt in g  o f  the  c o e f f ic ie n t  o f  re p e a ta b ility . I t  w a s  c o n c lu d e d  fro m  th e se  re s u lt s  th at the  m o st 

c o n s is te n t an d  ap p ro p ria te  m eth o d  o f  s ta t is t ic a l a n a ly s is  fo r  rep e a ted  m e a su re s  w a s  the  in t ra c la s s  

c o rre la t io n . H o w e v e r , a re c o m m e n d a t io n  fo r  a sse ssm e n t o f  o th e r P A  q u e s t io n n a ire s  is  to 

u n d e rtak e  a v a r ie t y  o f  s ta t is t ic a l a n a ly s e s , in  o rd e r to o b ta in  a  c o m p re h e n s iv e  p ro f ile  o f  the  

r e l ia b i l i t y  p ro p e rt ie s  o f  the  n e w  in s tru m e n t.

T h e  re s u lt s  o f  th is  s tu d y  sh o w e d  that m o d era te  in te n s it y  a c t iv i t y  w a s  e q u a lly  as re l ia b le  as 

h ig h  in te n s ity . T h is  re s u lt  is  in  co n tra s t to a l l  o th e r P A  q u e s t io n n a ire s  re v ie w e d  d u rin g  th is  th e s is  

(T a b le  2 .5 . ) ,  th u s  it  w a s  c o n c lu d e d  th a t the  e n c o d in g  p ro p e rt ie s  o f  P A  an d  th e  r e c a ll  cu e s  

o b ta in e d  as a re s u lt  o f  s tu d ie s  o ne  an d  tw o  ( fo c u s  g ro u p  an d  c o g n it iv e  in te r v ie w s )  w e re  h ig h ly  

e f fe c t iv e  an d  ap p ro p ria te . F u tu re  re se a rc h  c o u ld  m a k e  a d d it io n a l e n q u ir ie s  in to  the  p ro p e rt ie s  o f  

m o d era te  in te n s ity , in  p a r t ic u la r , to  fu rth e r  th e  u n d e rs ta n d in g  o f  w h a t  c u e s  a re  m o st p e rs o n a lly  

s a lie n t  an d  e f fe c t iv e  fo r  a c c e s s in g  in fo rm a t io n  in  m e m o ry  ab o u t f re q u e n t ly  p e rfo rm e d  a c t iv it y .  

T h is  c o u ld  se rv e  the d u a l p u rp o se  o f  e n h a n c in g  r e l ia b i l i t y  fu rth e r  an d  re d u c in g  the  c o g n it iv e  

b u rd e n  a sso c ia te d  w ith  re t r ie v in g  la rg e  a m o u n ts  o f  in fo rm a t io n . F o r  th e  sa m e  re a so n s , 

e x p e r im e n ta l s tu d ie s  c o u ld  a lso  e x a m in e  the  c o m p a ra t iv e  e f fe c t iv e n e s s  o f  d if fe re n t  ty p e s  o f  cu e s  

in  h e lp in g  the  re sp o n d e n t to re t r ie v e  in fo rm a t io n .

T h e  in v e s t ig a t io n  o f  the  im p a c t the  o rd e r o f  q u e s t io n s  w it h in  th e  q u e s t io n n a ire  o n  the 

r e l ia b i l i t y  in d ic a te  th at th e re  is  no  b e n e fit  to be  o b ta in e d  fro m  p la c in g  th e  h ig h  in te n s ity  q u e st io n  

f ir s t . T h e  c o n c lu s io n  f ro m  th is  s tu d y  is  th a t no  o rd e r e f fe c t  e x is t s  fo r  h ig h  an d  m o d era te  in te n s ity  

q u e s t io n s , h o w e v e r  fu tu re  re se a rc h  c o u ld  in v e s t ig a te  w h e th e r  an  o rd e r  e f fe c t  e x is t s  in  te rm s  o f  

w h a t o rd e r the  ty p e s  o f  a c t iv i t y  q u e st io n s  a re  p la c e d . O th e r  to p ic s  re q u ir in g  so m e  in v e s t ig a t io n  

in c lu d e  the  e f fe c t  that ch a n g e s  in  ( i )  p h y s ic a l  e n v iro n m e n t , ( i i )  in s t ru c t io n s  an d  ( i i i )  t im e fra m e , 

b e tw e e n  te st an d  re te st m ig h t h a v e  o n  th e  r e l ia b i l i t y  sc o re s  o f  a n e w  P A  q u e s t io n n a ire .

7.1.4. Study Four

T h e  fo u rth  s tu d y  w a s  re p o rte d  in  C h a p te r  S i x  an d  d e ta ile d  th e  p ro c e d u re s  u n d e rta k e n  to 

a sse ss  the  c r ite r io n  c o n c u rre n t v a l id i t y  o f  P A R Q .  T w o  se p ara te  a n a ly s e s  w e re  c o m p le te d  to 

asse ss  ( i )  the  re la t io n s h ip  b e tw e e n  to ta l p h y s ic a l  a c t iv i t y  (m in u te s )  an d  a R T 3  a c c e le ro m e te r  

(v e c to r  m a g n itu d e ) an d  ( i i )  the  re la t io n s h ip  b e tw e e n  to ta l, m o d e ra te  an d  h ig h  in te n s it y  a c t iv i t y  

(m in u te s ) an d  c o m b in e d  h e a rt  ra te  an d  a c c e le ro m e te r  d a ta  (m in u te s  o f  a c t iv i t y ) .
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T h e  re s u lt s  o f  the  f ir s t  a n a ly s is  in d ic a te d  th a t the  c o rre la t io n  s c o re  fo r  P A R Q  w a s  b e tte r 

th an  the sc o re s  o f  o th e r P A  r e c a ll  q u e s t io n n a ire s  th a t h ad  b e en  c o rre la te d  w it h  a c c e le ro m e te r  

v e c to r  m a g n itu d e  c o u n ts . T h is  re s u lt  d eno ted  th a t P A R Q  is  e q u a lly , i f  n o t m o re , v a l id  an  

in s tru m e n t th an  o th e r P A  q u e s t io n n a ire s , b u t d id  n o t s p e c if y  it  as v a l id  in  te rm s  o f  m e a su r in g  

m in u te s  o f  p h y s ic a l  a c t iv i t y .  A n  a cce p ta b le  v a l id i t y  sc o re  in  te rm s  o f  m e a s u r in g  m in u te s  o f  

a c t iv i t y  o f  at le a s t  m o d era te  in te n s ity , is  im p o rta n t as it  d e m o n stra te s  P A R Q ’ s a b i l i t y  to 

a c c u ra te ly  ca p tu re  in fo rm a t io n  th a t is  p e rt in e n t to  the A C S M / C D C  (P a te  et a l . ,  1 9 9 5 ) h e a lth  

re la te d  P A  p a r t ic ip a t io n  g u id e lin e s . T h e  f in d in g s  f ro m  th e  se co n d  a n a ly s is  (w ith  c o m b in e d  h e a rt 

ra te  an d  a c c e le ro m e te r  d a ta ) , su p p o rt the  c o n c lu s io n  th at P A R Q  is  a  v a l id  in s tru m e n t fo r  

m e a su r in g  m in u te s  o f  m o d era te  an d  h ig h  in te n s ity  a c t iv it y .

A  b re a k d o w n  o f  sc o re s  b y  in te n s ity  re ite ra te d  the p ro b le m a tic  a re a s  o f  r e c a ll in g  an d  

re c o rd in g  m o d era te  in te n s it y  a c t iv i t y  th a t w e re  h ig h lig h te d  in  s tu d y  th re e . I t  w a s  c o n c lu d e d  th at 

the lo w e r  c o rre la t io n  sco re  an d  l im it s  o f  ag re e m e n t d e m o n stra te d  b y  m o d e ra te  in te n s ity  

co m p a re d  to h ig h  in te n s ity , w a s  in  p a rt a ffe c te d  b y  the  la rg e r  v o lu m e  o f  re c o rd e d  (b y  h e a rt ra te  

and  a c c e le ro m e te r ) and  re c a lle d  ( P A R Q )  m o d era te  in te n s ity  p h y s ic a l  a c t iv i t y .  T h e  d i f f i c u l t y  th a t 

the  c o m b in e d  h e a rt ra te  an d  a c c e le ro m e te r  in s tru m e n ts  e x h ib ite d  in  m e a s u r in g  m o d era te  in te n s ity  

a c t iv it y ,  su g g ested  th a t th is  w a s  n o t an  o p t im a l c r ite r io n  m e a su re . T h e  lim ita t io n s  o f  u s in g  th is  

c r ite r io n  m e a su re  in c lu d e d  the in f lu e n c e  o f  h u m a n  m e a su re m e n t e rro r  in  m a n u a lly , te m p o ra lly  

m a tc h in g  the tw o  in s tru m e n ts  an d  a su g g e st io n  fo r  fu tu re  re s e a rc h  is  th e  d e v e lo p m e n t o f  an  

in teg ra ted  u n it  that s im u lta n e o u s ly  m e a su re s  h e a rt ra te  an d  a c c e le ro m e te r  d a ta .

D e s p ite  th ese  l im ita t io n s , the  c o rre la t io n  fo r  m o d era te  in te n s it y  a c t iv i t y  w a s  h ig h e r  in  

P A R Q  th an  fo r  o th e r P A  r e c a ll  q u e s t io n n a ire s , e .g .,  S e v e n -d a y  P A  r e c a ll  q u e s t io n n a ire  ( S a l l i s  et 

a l . ,  1 9 8 5 ) , G o d in  L e is u re - t im e  E x e r c is e  Q u e s t io n n a ire  (G o d in  &  S h e p h a rd , 1 9 8 5 ) , see  T a b le  2 .5 . 

M o d e ra te  in te n s ity  a lso  sh o w e d  d e c re a se d  le v e ls  o f  ag re e m e n t as th e  v o lu m e  o f  in fo rm a t io n  

re c a lle d  in c re a se d . I t s  c o m p a ra t iv e ly  lo w e r  re s u lt  to h ig h  in te n s ity  do es h o w e v e r  su g g e st th at 

th e re  a re  s t i l l  d if f ic u lt ie s  in  a c c u ra te ly  r e c a ll in g  a c t iv i t y  o f  a  lo w e r  in te n s it y . F u r th e r  re se a rc h  th at 

e x a m in e s  the s p e c if ic  e n c o d in g  an d  re t r ie v a l s tra te g ie s  fo r  m o d era te  in te n s it y  is  th u s  w a rra n te d . 

B e c a u s e  o f  th e  h ig h e r  f re q u e n c y  an d  v o lu m e  o f  in fo rm a t io n  th a t is  a fe a tu re  o f  m o d e ra te  

in te n s ity , e x a m in a t io n  o f  p o s s ib le  m eth o d s o f  h e lp in g  the  re sp o n d e n t to  d e co m p o se  th e  la rg e  

am o u n t o f  in fo rm a t io n  in  m e m o ry  m a y  re d u ce  the  c o g n it iv e  b u rd e n . R e s e a r c h  s h o u ld  a lso  

in v e s t ig a te  th e  p ro m in e n t c a lc u la t io n  s tra te g ie s  th a t are  u se d  to r e c a ll  d if fe re n t  ty p e s  o f  m o d era te
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in te n s ity  a c t iv i t y .  Id e n t if ic a t io n  o f  th ese  s tra te g ie s  m a y  p ro v id e  a su g g e st io n  fo r  a  p a r t ic u la r  

stru c tu re  o r w o rd in g  o f  a  q u e s t io n  th at c o u ld  ac t as a r e c a ll  cu e  an d  p o te n t ia lly  e n h an ce  a c c u ra c y .

T h e  c o lle c t iv e  re s u lt s  o f  th is  s tu d y  in d ic a te  th at P A R Q  is  a  v a l id  r e c a ll  q u e s t io n n a ire  that 

d e m o n stra te s  c o m p a ra t iv e ly  b e tte r a c c u ra c y  in  d ir e c t ly  m e a s u r in g  m in u te s  o f  to ta l, m o d era te  an d  

h ig h  in te n s ity  p h y s ic a l  a c t iv i t y  th an  o th e r P A  re c a ll  q u e s t io n n a ire s . T h e  a b i l i t y  o f  P A R Q  to 

o b ta in  a c c u ra te  in fo rm a t io n  abo ut d u ra t io n  an d  in te n s ity  o f  d if fe re n t  ty p e s  o f  a c t iv i t y ,  a lso  m e a n s  

that P A R Q  c a n  in d ir e c t ly  a s c e r ta in  the  e n e rg y  e xp e n d e d  b y  the  re sp o n d e n t as a  re s u lt  o f  

p a r t ic ip a t io n  in  P A .  In  th is  w a y , P A R Q  is  a v a l id  in s tru m e n t fo r  o b ta in in g  in fo rm a t io n  th a t is  

re le v a n t  to ( i )  the  A C S M / C D C  (1 9 9 5 )  h e a lth  re la te d  g u id e lin e s , in  te rm s  o f  m in u te s  o f  

p a r t ic ip a t io n  o f  m o d era te  in te n s it y  a c t iv i t y ,  an d  ( i i )  the  d o se -re sp o n se  re la t io n s h ip  b e tw e e n  

h e a lth  an d  P A ,  g u id e d  b y  the A C S M  (2 0 0 0 )  re c o m m e n d a t io n s  o f  m in im u m  k c a l  e n e rg y  

e xp e n d itu re  re q u ire d  to in c u r  h e a lth  b e n e f its . F u r th e r  re s e a rc h  is  h o w e v e r  re q u ire d  to  v a lid a te  

each  s p e c if ic  ty p e  o f  a c t iv i t y  m e a su re d  w it h in  P A R Q ,  i .e . ,  c o m m u tin g , o c c u p a t io n  e tc . T h is  

c o u ld  be  a c h ie v e d  b y  l im it in g  th e  data  c o lle c t io n  to o ne  s p e c if ic  a re a , e .g .,  w o r k . H o w e v e r , 

v a l id a t io n  o f  c a te g o rie s  su c h  as h o u s e w o rk  m a y  p re se n t so m e  d if f ic u lt ie s  b e c a u se  o f  its  

d is c o n t in u o u s  n a tu re . F u r th e r  re se a rc h  is  a lso  re q u ire d  to  a sc e rta in  the  o p t im a l r e c a ll  p e rio d . 

A lth o u g h  f in d in g s  in  th is  s tu d y  sh o w e d  that fo rg e tt in g  s ta b il is e d  a fte r  th re e  d a y s , th is  re s u lt  w a s  

in  the  c o n te x t o f  h a v in g  m e a su re d  o n ly  fo u r  d a y s  o f  d a ta  in  to ta l. T h e  o p t im a l r e c a ll  p e rio d  

w o u ld  id e a l ly  b e  lo n g  en o u g h  to  p ro v id e  in fo rm a t io n  abo u t p a tte rn s  o f  a c t iv i t y ,  y e t b e  sh o rt 

eno ugh  to m a x im is e  a c c u ra te  r e c a ll  an d  m in im is e  re sp o n d e n t b u rd e n . P A R Q  sh o u ld  a lso  be 

fu rth e r  v a lid a te d  w ith  se v e n  d a y s  data .

7 .2 . R e c o m m e n d a t io n s  an d  L im ita t io n s  o f  P A R Q

T h is  th e s is  h as  p ro v id e d  e v id e n c e  th a t v a r io u s  fe a tu re s  su c h  as  a  p e rso n a l c a le n d a r , 

d e co m p o se d  c a te g o rie s  an d  d e sc r ip to rs  o f  in te n s ity  o f  a c t iv i t y ,  s h o u ld  be  in c lu d e d  as s ta n d a rd  in  

the  d e s ig n  o f  p a s t-se v e n  d a y  p h y s ic a l  a c t iv i t y  r e c a ll  q u e s t io n n a ire s . A  c o m p re h e n s iv e  o v e rv ie w  

o f  a l l  the f in d in g s  o f  the s tu d ie s  w it h in  th is  th e s is , s h o w s  th at the  a c c e p ta b le  r e l ia b i l i t y  an d  

v a l id i t y  re su lts  a c h ie v e d , p a r t ic u la r ly  fo r  m o d era te  in te n s it y  a c t iv i t y ,  a re  a  p ro d u c t  o f  the  

a p p lic a t io n  o f  the  tw o  c o g n it iv e  m o d e ls  o f  the  s tru c tu re  an d  p ro c e ss  o f  a u to b io g ra p h ic a l m e m o ry  

(C o n w a y , 1 9 9 3 , 1 9 9 6 ; T o u ra n g e a u , 1 9 8 4 , T o u ra n g e a u  et a l . ,  2 0 0 0 ) . I t  is  a re c o m m e n d a t io n  f ro m  

th is  s tu d y , th a t o th e r P A  q u e s t io n n a ire s  sh o u ld  in c o rp o ra te  th ese  m o d e ls  in to  th e  d e v e lo p m e n ta l
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stage  o f  the  q u e s t io n n a ire . T h e y  sh o u ld  a lso  be  u se d  as a th e o re t ic a l f r a m e w o rk  to e x p la in  re su lts  

an d  d a ta , o b ta in e d  fro m  the  q u a lita t iv e  s tu d ie s  th at fo rm  th e  ite m  g e n e ra t io n  an d  p re -te s tin g  

stages o f  d e s ig n .

P A R Q  h as  d e m o n stra te d  i t s e l f  to be  a re l ia b le  an d  v a l id  in s tru m e n t fo r  m e a s u r in g  to ta l, 

m o d era te  an d  h ig h  in te n s it y  p h y s ic a l  a c t iv i t y .  T h e re  a re  h o w e v e r , so m e  lim ita t io n s  in  its  a b i l i t y  

to a c c u ra te ly  ca p tu re  so m e  ty p e s  o f  in fo rm a t io n . T h e  lim ita t io n s  a sso c ia te d  w it h  b o th  the 

c o e f f ic ie n t  o f  re p e a ta b ilit y  an d  th e  l im it s  o f  ag re e m e n t re s u lt s  h a v e  b e en  p r e v io u s ly  o u t lin e d , in  

s tu d ie s  th ree  an d  fo u r  re s p e c t iv e ly . D e s p ite  th ese  sh o rtc o m in g s , the  ag re e m e n t o f  P A R Q ,  f i r s t ly  

a g a in s t a rep eated  m e a su re  o f  i t s e l f  an d  s e c o n d ly , a g a in s t a c r it e r io n  m e a su re , w a s  o b se rv e d  to 

d e c re a se  as the  v o lu m e  o f  a c t iv i t y  re c a lle d  in c re a se d . S e p a ra t io n  o f  th e  to ta l a c t iv i t y  d a ta  b y  

in te n s ity , re v e a le d  that the  p r in c ip le  c o n tr ib u to r  to the la c k  o f  a g re e m e n t w a s  m o d era te  in te n s ity . 

In  the  r e l ia b i l i t y  s tu d y , fu rth e r  a n a ly s is  id e n t if ie d  m o d era te  in te n s it y  sp o rt an d  e x e rc is e  as the 

c a te g o ry  m o st a ffe c te d  b y  the  r e c a ll  d i f f ic u lt ie s  a sso c ia te d  w it h  m o d e ra te  in te n s it y , b e ca u se  o f  

the  la rg e  v o lu m e  o f  a c t iv i t y  in v o lv e d . P o s s ib le  v a r ia t io n s  o f  u p  to  14 0  m in u te s  fo r  th is  ca te g o ry , 

i f  the  q u e s t io n n a ire  w a s  rep e a ted  u n d e r s im i la r  c irc u m s ta n c e s , m ig h t su p p o rt a p ro p o sa l fo r  its  

re m o v a l f ro m  the q u e s t io n n a ire . H o w e v e r , th is  c a te g o ry  a lso  p e rfo rm e d  v e r y  h ig h ly  in  the 

in te rc la s s  ( r= 0 .9 )  an d  in t ra c la s s  (0 .9 5 )  c o rre la t io n  re s u lt s  an d  so  it  w a s  d e c id e d  th a t sp o rt and  

e x e rc is e  h ad  d e m o n stra te d  a cce p ta b le  r e l ia b i l i t y  an d  sh o u ld  re m a in  in  the  q u e s t io n n a ire .

T h is  re s u lt  do es h o w e v e r  p o in t  to a fe a tu re  o f  th is  q u e s t io n n a ire  th a t s h o u ld  be  ta ke n  in to  

c o n s id e ra t io n  b y  a n y  re s e a rc h e rs  o r  p ra c t it io n e rs  th a t m a y  in te n d  to  u se  it .  T h e  c o m p a ra t iv e  

d if f ic u lt ie s  in  r e c a ll in g  m o d era te  in te n s ity  a c t iv i t y ,  o b se rv e d  fo r  a l l  ty p e s  o f  a c t iv i t y  an d  in  bo th  

the r e l ia b i l i t y  an d  v a l id i t y  s tu d ie s , sh o u ld  be  n o ted . T h is  m a y  b e  o f  s ig n if ic a n c e  fo r  s tu d ie s  that 

w is h  to fo c u s  p r im a r i ly  u p o n  the  m e a su re m e n t o f  m o d era te  in te n s it y  a c t iv i t y .  O f  e q u a l 

s ig n if ic a n c e  h o w e v e r , is  th e  s u p e r io r  p e rfo rm a n c e  o f  m o d era te  in te n s it y  an d  e a ch  o f  the  

in d iv id u a l c a te g o rie s  ( in c lu d in g  sp o rt an d  e x e rc is e )  c o m p a re d  to  th e  r e l ia b i l i t y  an d  v a l id i t y  

sco re s  o f  o th e r p u b lis h e d  P A  r e c a ll  q u e s t io n n a ire s . T h is  s h o w s  th a t w h i le  p ro b le m s  in  a c c e s s in g  

the re c a ll  o f  m o d era te  in te n s ity  a re  s t i l l  a p p a ren t, the  d e s ig n  o f  P A R Q  h as  fa c i l it a te d  an  

im p ro v e d  m eth o d  o f  a s s is t in g  th e  re sp o n d e n t to re t r ie v e  a c c u ra te  in fo rm a t io n . R e s e a rc h  in to  

m eth o d s o f  im p ro v in g  a c c e s s  to an d  u n d e rs ta n d in g  o f  the  s to rag e  f a c i l i t y  o f  m o d e ra te  in te n s ity  

p h y s ic a l a c t iv i t y  w it h in  A B M  is  n eed ed . H o w e v e r , a v a l id  a rg u m e n t fo r  th e  c o n s is te n t  p o o re r 

p e rfo rm a n ce  o f  m o d era te  in te n s ity  re c a ll  m a y  b e  th at the  v e r y  n a tu re  an d  c h a ra c te r is t ic s  o f  th is
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le v e l o f  in te n s ity , s im p ly  m e a n s  th at it  i s  n a tu ra l ly  a  v e r y  c o g n it iv e ly  b u rd e n so m e  ty p e  o f  

in fo rm a t io n  th at is  in h e re n t ly  d i f f ic u lt  to re t r ie v e  a c c u ra te ly .

T h e  m e th o d o lo g ie s  a p p lie d  to the  s tu d ie s  in  th is  th e s is  w e re  in te n d e d  to  a s s is t  in  

d e v e lo p in g  a r e l ia b le  an d  v a l id  p a s t- se v e n -d a y  r e c a ll  q u e s t io n n a ire  th a t c o u ld  o b ta in  a ccu ra te  

in fo rm a t io n  abo u t p a r t ic ip a t io n  in  d if fe re n t  ty p e s  o f  d a y - to -d a y  p h y s ic a l  a c t iv i t y .  T h e  o u tco m e  o f  

th is  th e s is  is  P A R Q ,  w h ic h  h as  the f a c i l i t y  to  o b ta in  a c c u ra te , d ire c t  in fo rm a t io n  ab o u t the 

m in u te s  o f  P A  p a r t ic ip a t io n  an d  in d ir e c t ly  o b ta in  in fo rm a t io n  ab o u t e n e rg y  e x p e n d itu re , b o th  o f  

w h ic h  a re  a p p ro p ria te  fo r  c o m p a r iso n  to the  re co m m e n d e d  m in im u m  p a r t ic ip a t io n  g u id e lin e s  fo r  

h e a lth  b e n e f its  (P a te  et a l . ,  1 9 9 5 ; A C S M ,  2 0 0 0 ) . I t  is  a lso  h o p e d  th a t the  m e th o d o lo g ie s  

e m p lo y e d  and  the f in d in g s  o f  th ese  s tu d ie s  w i l l  c o n tr ib u te  to  th e  im p ro v e d  d e v e lo p m e n t o f  fu tu re  

P A  r e c a ll  q u e s t io n n a ire s .
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