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Abstract

The aim of this research is to explore what com#ts success following upper limb
absence (ULA), and to reach consensus on whicls aemimportant to consider in the
rehabilitation of an individual following ULA.

Following a review of the literature on ULA, twosmastudies using the repertory grid
technique (RGT) was undertaken with two prosthesisrs in order to understand the
unique requirements that upper limb prosthetic siseay have. Following this, eleven
interviews were conducted with Rehabilitation Psgfenals (RP’s). Two focus groups
were also conducted with a total of seven indivislwath ULA and one to one interviews
with four additional individuals were used to suppent these focus groups. These
gualitative studies were conducted in order to rdetee prominent factors of importance
following ULA from both perspectives. All data weamalysed using thematic analysis.
This study culminated in a Delphi study in orderréach consensus regarding what is
considered successful outcomes in three key ar@aesthesis use’, Activities and
Participation’ and ‘Self image’ where there is entty little knowledge or agreement in
the literature. The Delphi also aimed to identifig tsalient factors that are important for
RP’s to take into consideration following ULA.

The RGT produced a unique profile of preferencgmnding prosthetic technologies for
each participant. The qualitative analyses withsRddid individuals with ULA produced
common themes such as ‘Prosthesis Use’, Activitied Participation’, ‘Psychological
factors’, ‘Physical factors’, ‘Social factors’, ‘Bsfaction with the prosthesis’ and
‘Satisfaction with the service’. However, the emgiBawithin these themes differed
amongst RP’s and individuals with ULA. Consensuss waached in several areas
following the Delphi study, which revealed corettas and items to consider.

This study identified what RP’s and individuals WILA believe constitutes success in
three key areas and identified the most importactofs that RP’s should consider in the
rehabilitation setting. These factors will provigguide for RP’s in assessing the progress

of individuals with ULA and identifying the impoméaareas to target in rehabilitation.
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Summary of Thesis

The majority of research concerned with major lialisence has focused on lower limb
absence, with comparatively fewer studies concewitddthe rehabilitation of individuals
with upper limb absence (ULA). Chapter 1 discusbesdifferences between ULA and
lower limb absence and argues that there is a foeedore research to be conducted with
individuals with ULA and to investigate these diffat populations separately in research.
This review discusses how the bulk of research A Uocuses on identifying the
determinants of prosthesis use, and that there fewe studies investigating the
determinants of other rehabilitation outcomes, sash psychosocial and functional/
physical outcomes where there are numerous gapkeirliterature. A review of the
literature also demonstrates how variances in hiodies define ‘successful prosthesis
use’ makes it difficult to compare across studied geach consensus on the determinants
of prosthesis use; as well as proposing that ctuidefinitions of ‘successful prosthesis
use’ are quite restrictive and are not taking théiepts perspective into account. This
review discusses how it is important to identify adpects of rehabilitation outcomes,
while focusing on holistic care, in line with bigyrhosocial model and person centred
care. The chapter concludes with a statement ahteations of the research, which is to
reach agreement on what constitutes a succesdftdroa following ULA and to identify

the important factors to attend to in ULA rehahitiion.

Chapter 2 provides a rationale for using a mixedhow design in the present study,
which incorporates both qualitative and quantigtmethods to achieve the studies aims.
A mixed method design was chosen as it is commargyed that the sum of qualitative
and quantitative methods is greater than the iddali parts (Barbour, 1999).
Additionally, it can be particularly useful to usemixed method design in areas where
there is little knowledge on a particular subjestiaexpands the scope of enquiry by
accessing a wider range of data (O’ Cathain & Thgr2@06). There were two phases of
study in this research, a qualitative phase, faldwby a quantitative phase. The
gualitative components (repertory grid, intervieasd focus groups) are important

because they allow a research problem or issuestexplored or a complex detailed
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understanding needed. The data from the qualitgih@ses informed the quantitative
Delphi phase which aimed to reach agreement on thdmbeen elicited to date from the

gualitative elements of this thesis.

The aim of Chapter 3 was to demonstrate the usanoindividualised technique, the
repertory grid, for exploring person-prostheticaiihongst two upper limb prosthetic users,
one of which used a conventional body powered pess$ and another used a high tech
prosthetic limb. The rationale for using the repertgrid was that when matching a
person with a prosthetic device it is important natch the person’s values and
preferences with the prosthesis, therefore an g@pjte personalised tool is needed to
assess these needs. This study successfully deatedshow the repertory grid is useful
amongst two entirely different prosthesis users gaided access to what is important to
them in terms of selecting a prosthesis and idedtihow they feel about alternative

prosthetic devices.

The purpose of the study discussed in Chapter 4twadicit the factors of importance
involved in the rehabilitation of individuals follng upper limb loss from the
perspective of RP’s and individuals with ULA. Thatidy also wished to use qualitative
research techniques to demonstrate the importahoesearching the perspective of the
RP and the individual with limb absence. The stwyns were achieved by using
interviews with RP’s and focus groups with indivadisl with ULA (supported by one to
one interviews with additional participants). Thealyses did not find the differences
expected at the beginning of this study such ass RBing more likely to be far more
concerned with the physical/ prosthetic aspectisdllities and physical functioning in
general compared to individuals with ULA, as alltdpants provided a discussion of
diverse range, of psychological, social, and platsgsues. However, the results showed
that both groups shared common themes but theydtisedent emphases within these
themes. This study identified a general portfoliassues of importance to both RP’s and
individuals with ULA, such as ‘prosthesis use’, rififion incorporating activities and
participation’, ‘physical factors’, ‘psychologicéhctors’, ‘self image’, ‘satisfaction with

the service,” and ‘satisfaction with the prosthesis
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A three round Delphi questionnaire was used in @rap to reach consensus on what
constitutes a successful outcome in three key avdaere the research literature and the
gualitative phase demonstrated that there is ldnitenowledge or disagreement:
‘prosthesis use’, ‘activities and participation’daself-image’. The Delphi also wished to
seek a consensus on what factors should be coedidey RP’s for successful
rehabilitation. The items for the Delphi study wetentified through information from the
literature on ULA and the qualitative data the rémey grid study in chapter 3 and the
focus groups and interviews with RP’s and individuaith ULA in chapter 4. The main
results reached consensus on statements that suthgessuccessful outcomes of
prosthesis use include when a person ‘wears al@sistfor specific activities’, ‘wears a
prosthesis as often as they wish’ and ‘uses thstlpesis as intended’. In relation to
‘activities and participation’ consensus was redcbe statements that indicate that a
successful outcome is a person’s ability to perftmeir own personal care and activities
of daily living without help from other people. Witregard to ‘self-image’, participants
felt that a successful outcome included peoplefegling self-conscious when in public
with a prosthesis. This study also identified 4&r$ that are considered important for
RP’s to take into consideration when rehabilitatamgindividual with limb absence. These
items belonged to seven major categories such Esgagement in Activities and
Participation’, ‘Physical factors’, ‘Prosthesis YsBsychological factors’, ‘Rehabilitation
service’, ‘Self image’, and ‘Social factors’. Thategory of ‘Demographic factors’ which
consisted of ‘age at amputation’, ‘gender’ and élewf education’ were not considered

important by participants to take into considenatio

This thesis concludes with a final chapter whicbvies a summary of the study findings

and how each of the chapters interacts. The chépgétights the contribution that this

study has made regarding clarification of what titutes a successful prosthetic outcome,
since consensus in this area has been lackinginegearch literature. This study asserts
that what RP’s and individuals with ULA consider® prosthesis success (can include an
individual using a prosthesis for specific tasksd ahat constant prosthetic use is not
necessary for prosthesis success) contrasts witht vehmeasured as success in the

research literature (generally greater hours pessshuse indicating greater success).
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Additionally, this research has clarified what RBied individuals with ULA consider to
be success regarding ‘activities and participateomd ‘self-image’, where there has been
little research in ULA literature to date. This @gyusuggests that a brief, more accessible
individualized method to assess a person’s ownrprggtion of what constitutes a
successful outcome following absence of an uppeip iis needed in order to ensure that
individuals with ULA are meeting their own goals whportance. Another important
contribution from this study is the identificatioh seven key areas that are important for
RP’s to attend to in the clinical setting, with sifie items of importance also identified.
These findings could be developed in future resedancdevelop a screening tool for
clinicians to use with individuals with ULA, to am® all aspects important to the patients
adjustment is attended to and to identify at risdaa of adjustment. Additionally the focus
of both RP’s and individuals with limb absence be heed to attend to the psychological
care in the clinical setting regarding individualgh ULA, with both groups indicating
throughout the research that psychological facttwsuld be taken into consideration by
RP’s in rehabilitation. This study successfully aerstrated the usefulness of mixed
methods design and including both RP’s and indaisluwvith ULA, as both groups
contributed meaningfully to the study at every stagd elicited important factors that

were unique and common to both perspectives.
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Chapter 1 Literature Review

Chapter 1.1 Literature review overview

The present chapter will provide a review of thaikble literature on ULA. The chapter

begins by highlighting the lack of epidemiologickta and research in general on ULA,
explaining that this may be due to the lower innmkeand prevalence of ULA compared
to lower limb absence. Despite this, it is stikestial to conduct more research with this
population, given their documented younger age gederal good physical health

compared to people with lower limb amputations.sTigview also explains that due to
distinct differences between people with upper lamger limb absence, it is not sufficient

to assume that findings from lower limb absenezditure apply to people with ULA.

This chapter will discuss the main psychosociahcfional, physical and prosthetic
outcomes that have arisen for individuals followibd§tA. The specific psychosocial
outcomes focused on will be psychological distréss]y image and quality of life.
However, some of these psychosocial outcomes &eeretated. The associated factors
that have been investigated in relation to theseoooes will also be discussed. This
chapter also draws attention to the lack of sudfitipsychosocial research on upper limb
amputation and highlights the merits of qualitatresearch in drawing attention to the
under-researched areas.

This discussion will follow with a description dfe functional outcomes of ULA and how
function is usually operationalised in terms of iagement of goals and engagement in
activities of interest and of personal need. Thennmnysical co-morbidities, such as
phantom limb pain and residual limb pain that &tely to arise as a result of upper limb

amputation are discussed in relation to how th&sract with other outcomes.

Additionally, this chapter highlights the main rasgh in upper limb absence literature as
focusing on identifying the predictors (largely degraphic and physical) of prosthesis
use and not sufficiently investigating the role mfychosocial factors in promoting

prosthesis use, nor reaching any agreement on iwhaticcessful prosthesis use’. This
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chapter also suggests that there is a need toifidémtther outcomes of rehabilitation

following ULA other than prosthesis use.

This chapter suggests that there are valuableriesse can learn from rehabilitation and
disability literature, incorporating the ethos dfiet International Classification on
Functioning and Disability (ICF), which emphasidhe need to acknowledge personal,

psychological and environmental factors into resealesigns in disability studies.

The chapter concludes with a description of thentibns of the research, while providing
a brief overview of how the aims will be achievddough a mixed method research

design.

Relevant literature for this study was identifidtraugh databases such as CINAHL,
Psycinfo, Medline, PubMed, Web of Science, JouwnfaProsthetics and Orthotics and
Google Scholar. Search terms included ‘upper am’]i ‘upper and loss’, ‘upper and
pros*, ‘upper and amp*’, and ‘upper and absenéeticles pertaining only to lower limb

absence were excluded. The reference list of retestadies were also examined.
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Chapter 1.2 Upper limb absence epidemiology

1.2.1 Incidence and Prevalence

It is important for each country to have natioretards of upper limb amputations with
the purpose of documenting incidence and prevalesfcédmb absence in order to
adequately provide for those currently living withper limb absence (ULA) and also in
order to forecast future incidence of ULA and fetureed for services. However, as
acknowledged by Esquenazi (2004) the exact numbempewmple who have had
amputations worldwide is difficult to ascertain,many countries do not keep records of
the number of people with limb amputations. Althbugere is the National Amputee
Statistical Database (NASD) database in the UKS ttatabase only documents annual
referrals and not total national prevalence of liafisence. It also does not appear to have
records of successful prosthesis provision, usabandonment amongst those referred.
Also, this data collection ceased in April 2007 doidack of funding. A national record of
provision of upper limb prostheses and rates ofanssbandonment of prostheses will be
useful in order to estimate the cost of the teabgykhat is abandoned and to find ways to
reduce future abandonment. It is essential thattc@s such as Ireland begin to keep such
records. One study in Ireland (Johnstone, Walshto@a% Fish, 2008) did assess the
number of patients accessing prosthetic servicedralands National Rehabilitation
Hospital (NRH) and reported that a total of 2328qrds were accessing their services.
However, this is not the only limb fitting centre lreland and therefore this figure is not
representative of number of people accessing pbstlervices in the entire country.
Johnstone et al (2008) did not report any furthdormation on possible number of
attendees to these other centres. Johnstone 20@8)(also did not report the percentage
of patients with amputations that were not accesginosthetic services. However,
Johnstone et al (2008) did acknowledge that the MigHission data underestimates the
total number of individuals with disabilities ineland as it includes only people who
receive services at the hospital and that mangtiftmost other individuals with disabilities
receive rehabilitation services elsewhere. They alisl not report how many of these
patients had ULA. This lack of information on ineitte of new amputations, numbers

currently living with amputations and number of nssef prosthetic devices for the whole
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of Ireland, makes it difficult to know and adequwntaddress the current or potentially

changing needs of individuals with amputationsréand.

Johnstone et al (2008) recommended that researcbrzkicted to determine how many
individuals with disabilities live in Ireland to eertain the type of disabilities of each
individual. The 2006 Irish national census acquimgidrmation about the numbers of

individuals with disabilities in Ireland and repexdt that approximately 9% of people
living in Ireland have some type of disability (@ext Statistics Office, 2006). However,

the census did not report the specific type ofldigg. Therefore amongst the percentage
of individuals claiming a physical disability ineland, there is no knowledge of the

percentage of those that have an amputation amifispfly an upper limb amputation.

The NASD provided Annual reports for 10 years (12998 to 2006/2007) concerning
referrals to prosthetic clinics in the UK. The paoation presents information on new
referrals to prosthetic service centres in the UKere is currently no data on the
prevalence of the entire population of individullsng with limb absence in the UK.
Therefore, this chapter will be presenting dataefyuon new referrals in 2006/2007 from
NASD. Between April 2006 and March 2007, there war¢otal of 4957 individuals
referred to the 43 prosthetic services in Engl&datthern Ireland, Scotland and Wales. It
is important to remember that this figure only ud#s those individuals that are eligible
for referral or those who wish to be referred foogthetic rehabilitation. According to
NASD, referrals following lower limb amputation aemt for 92% of all individuals with
amputation referred. Those patients following apardimb amputation represent 4% and
congenital absence cases account for 3% of altredée 2006/2007 reportedly had the
lowest number of overall referrals to prosthetiocvees since data was first collected in
1997/1998. The number of upper limb referrals wlas #¢he lowest in 2006/ 2007 with
215 referrals (NASD, 2009). However, no statisticaignificant difference between
previous years was calculated or reported in th&RNAublication.

Upper limb referrals tend to be in the younger ggmips reflecting the aetiology of the

condition (mainly trauma). According to NASD (2008)most three quarters of all upper
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limb referrals were aged less than 55 years. AB leitver limb referrals, the majority of
upper limb referrals are male (67%). However, teeentage of all female referrals under
16 is higher (14%) than the percentage of malenafe(4%) in this age group. 43% of all
upper limb referrals are following transhumeralt@nsradial amputations. Partial hand
and upper digit amputees account for 41% of uppdv teferrals (NASD, 2009). Figure
1.1, based on data from NASD, demonstrates theeptrge breakdown of levels of ULA
in 2006/ 2007.

O Forequarter (amputation of arm plus
shoulder blade) 4%

B Double upper amputation 4%

B Bbow disarticulation (amputation at
elbow) 1%

O Upper digits 27%

B Shoulder disarticulation (amputation at
shoulder) 4%

B Wrist disarticulation (am putation at
wrist) 3%

B Partial hand 14%

O Transradial (amputation below the
elbow) 18%

B Transhumeral (amputation above the
elbow) 25%

Figure 1.1 Levels of upper limb absence from NASIDY).

NASD (2009) reported that a cause of ULA was reedrth 91% of the total referrals
following upper limb amputation. Trauma accounted 38% of all upper limb referrals,
with mechanical trauma being the most common typeterms of cause of ULA,
dysvascularity (e.g. Peripheral Vascular Diseasiales) accounted for 11% of all upper
limb referrals and neoplasia (usually a cause afowrs), 10%. Trauma is the most
common cause of upper limb referrals and almost 85%ll trauma referrals are aged
between 16-54. These data on cause of ULA can bgaced to lower limb absence in
Figure 1.2, which shows that in lower limb absericeuma accounts for only 7% of

amputations. However, dysvascularity is the mostroon cause of limb absence in lower
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limb amputations and referrals from NASD (2009) whihat 72% of all lower limb
amputations were due to dysvascularity comparechtyp11% in ULA (see figure 1.2).

O Neurological O Neurological
Disorder 1% disorder 1%
E Infection 6% E Infection 8%

B Dysvascularity
72%

O Neoplasia 10%

B Dysvascularity
11%

O Neoplasia 10%

@ Other 11% @ Other 6%

B No cause B No cause
provided 9% provided 4%

B Trauma 58% B Trauma 7%

Figure 1.2 Cause of limb absence amongst indivelweth ULA (left) and lower limb
absence (right) from NASD (2009).

Although NASD (2009) reported only 4% of referréds prosthetic clinics to be due to
ULA, and information from the Committee of Veteraffairs (2005) also acknowledges
that incidence of ULA is generally approximately 4%¢he public domain, it is important
to note that this report from the Committee of VateAffairs (2005) observes that 35% of
all amputations amongst U.S. service members frgar&ion Iraqgi Freedom (OIF) and
Operation Enduring Freedom (OEF) involve the abseof an upper extremity.
Technological advances in body armour, rapid evitmuand early medical attention in
combat zones such as Iraq and Afghanistan areylileelbe reason for the increased
survival rate from combat situations (Pasquina,420®ut in turn there has been an
increase in the injuries of surviving service mermsb&his dramatic proportionate increase
in incidence provides support for the need to gagneater information on the needs of
upper extremity amputees.
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1.2.2 Conclusion

The dearth of epidemiological data on ULA reflettts general lack of research on major
upper extremity limb absence. Indeed the majoriitjterature on major limb amputation
has largely been concerned with the lower limbeRuwally, the primary reason for this is
due to the relatively fewer numbers of individualgh ULA in the community in
comparison to the amount with lower limb amputagiohlthough the data on incidence is
important, due to the documented younger age oviohehls with ULA, prevalence data
is essential. This is because prevalence of indalgl with upper limb amputations is
reported to be much higher than incidence dataesiggat approximately 18% of all
individuals living with amputations (NASD, 2002)hiE discrepancy between incidence
and prevalence is due to the increased life expegtaf individuals with ULA as they
tend to be younger and to lose their limbs duerdanha, in comparison to those with
lower limb amputation, who tend to be older anceltiseir limbs as a result of illnesses
such as diabetes and vascular disease. Theretbvidunals that have ULA tend to require
“whole life care” which may result in substantiasts to the health service. Thus, it is
important that these individuals reach their futltgntial following rehabilitation and
return to their original roles as soon as possilhie.order for the rehabilitation
professionals (RP’s) to achieve this, it is essgrnt know what goals individuals with

upper limb absence want to achieve and what faetdirenable them to achieve them.
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Chapter 1.3 Outcomes and associated variables

It is important to be aware of how the current teltation service for ULA are

configured. According to the Murray Foundation,i@at information leaflet, when an

individual loses their limb, they will be referréal the limb fitting centre about 3-4 weeks
after amputation, provided their stump is healirglwrhe rehabilitation team consists of
the consultant, who specialises in vascular/ orleds/ rehabilitation, the prosthetist,
who will be responsible for provision of the praatib limb, the occupational therapist
who will advise on daily living activities and thghysiotherapist who will advise on
general fitness and mobility. It should be notedt tinere is no explicit reference to any

psychological therapists as part of the team.

The rehabilitation team will decide if the patiestready for the limb fitting, as not all
patients who undergo amputation will be fitted &or artificial limb. This may be because
of other medical conditions, personal circumstameshoice. The rehabilitation team will
also decide which type of prosthetic limb would rhest suitable for the patient at that
time, by taking into consideration, the patientgéaweight, fithess, build, lifestyle, range
of activities, and patient’s occupation. Once thégnts has been measured and fitted with
their new prosthetic limb, they will be taught heevuse it, usually by the Occupational
therapist. They will also be taught how to putnt and take it of, and how to use their
limb for daily functions. It is acknowledged thaetnew limb might be feeling awkward
for a few weeks. During the first year post delywef the new limb, the patient will
continue to have appointments every few monthsiezk their progress and also the fit of

the limb (Murray Foundation Patient Information te#.

In Ireland, according to the National Rehabilitatilospital, Dun Laoghaire, patient
information sheet, the patient will be assessedrbinterdisciplinary team (however, it is
not explicitly stated who are the members of theerttisciplinary team for initial

assessment).
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Team members will review the patient’s assessnmesutlis with the patient and help the
patient identify realistic goals for the patientshabilitation. Based on this assessment and
your goals, specific targets are identified sottreat can begin. The rehabilitation team
will develop an individualised Treatment Plan camiteg patients’ goals. The outcomes of
the Treatment Plan will be discussed with the patte make sure they agree with the
planned goals. The Treatment Plan is reviewed gacted to monitor progress towards
achieving the patients’ goals.

The treatment team will keep the patient and ttaenily updated on progress and changes
in goals. Every patient is offered the opportundynvite their family to meet with select
team members to discuss progress, goals and tlwhadiye plan. This provides an
opportunity for the patients’ family to receive fdmck and to have any concerns or
guestions addressed by the team. It would be healetd know if this process is followed
routinely and what are the outcomes of this pracpasticularly with regard to patient
satisfaction (National Rehabilitation Hospital, iBat Information Sheet).

As discussed in Chapter 1.2, there are compargtifeler articles on ULA in the
research literature compared to lower limb abse@oeasionally people with ULA and
lower limb absence are investigated together iaaieh with people with ULA serving as
a comparative minority. However, often aspectefresearch do not distinguish between
the differing results between individuals with uppienb and lower limb absence (e.g.
Gallagher & MacLachlan, 1999; Whyte & Niven, 20@Ephraim, Wegener, MacKenzie,
Dillingham, & Pezzin, 2005; Ephraim, MacKenzie, Veéagr, Dillingham & Pezzin,
2006). It is important to differentiate betweenstdwo populations given their many
differences. For example, Desmond (2007) acknoveddipat findings from research
involving people with lower limb amputations areliofited generalisability to those with
ULA, due to differences in visibility/ concealalyliof amputation and prostheses and
characteristics surrounding the circumstancesnalb labsence. Specifically, as described
in Chapter 1.2, individuals with ULA are more ligeb be young males of working age,
which reflects the most common cause of ULA, trayMASD, 2009). In contrast, lower

limb amputations tend to be caused by vasculadaatzbtes related issues associated with
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increasing age which can affect both males andlEsveqjually. There are also differences
between people with upper limb and lower limb arapahs in their functional abilities
following absence of their limb and upper limb pgheses have only limited function
compared to the comparatively good function of IoWimb prostheses (Gaine, Smart, &
Bransby-Zachary, 1997). Also, Wright (1983) assktteat society has a tendency to hold
more negative attitudes towards those with vistikabilities, with amputations of the
lower limb having a less visible disability than putations of the upper limb. It is also
necessary to acknowledge the complex and diversetifuns of hands and their
importance in communication and self-presentatiitiet & Didierjean-Pillet, 2001). All
of these stark differences between upper limb anet limb absence suggest that desired
outcomes and the issues that might affect them difégr and therefore they should be

investigated separately in research concernedamibutations.

The main focus in the ULA literature to date hasrben identifying the determinants of
the salient outcomes, particularly prosthesis oflewWing ULA. According to Heinmann
(2005), outcomes refer to the desired benefitseafith care efforts and recently, health
care outcomes have emerged as the focus of attemfieen the recognition that good
outcomes are the product of well organised and gethaealth care. Outcome indicators
are used increasingly as the basis of quality nteasand reflect efforts to improve quality
of care and customer satisfaction (Heinemann, 20B8) example, the NIH roadmap
PROMIS (Patient Reported Outcomes Measurement rirdbon System) initiative
(www.nihpromis.org) has focused on improving pdtieatcome measures specifically,
how they are selected and employed in clinicalaeteand practice evaluation. PROMIS
aims to develop ways to measure patient reportegpgyms such as pain and fatigue and
aspects of health related quality of life acroswide variety of chronic diseases and
conditions and therefore have used different cleroonditions to inform its measure such
as with arthritis patients (e.g. Fries, Cella, &Bp2009; Callahan, DeVellis, & DeWalt,
2008). However, to date there does not appear W@ leen any research from the
PROMIS study with a sample of participants with Birabsence. Since the purpose of
PROMIS is to develop an outcome measure that ifsilufee a variety of chronic diseases,

it may be useful in the future for use with indiwvads with limb absence. However, given
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the unique profile of individuals with ULA, such dle fact that there is a physical
absence to the person (e.g. their arm), which edsalts in a functional and aesthetic
absence, as well as the potential for other co-iddrbalth problems, and the important
role of AT in their rehabilitation and potentially their subsequent lives, it is important to
assess individuals with ULA with a measure thategeloped uniquely for them, to ensure
that all potential outcomes of importance are abergid. The literature review to follow

will describe the outcomes of importance in relatio individuals with ULA that the

research literature has focused on and the predititat have been investigated in relation
to them. The review to follow in Section 1.3.1.3.2, and 1.3.3 will describe the most
prominent outcomes following ULA, the most notabfevhich is ‘Prosthesis use’ and the

factors that been investigated in relation to eadicome.
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1.3.1 Psychosocial Outcomes

Rybarczck, Edwards & Behel (2004) argue that thesyglal aspects of disability are much
less central to the adaptation process than thehpgygical, developmental, social
environment and the resources of the individual abguires the disability. However, the
psychological and social elements of limb absemeerelatively understudied areas of
upper limb amputation research. However, sincathvent of much psychosocial research
in lower limb amputation literature approximatelgnt years ago, this interest in
psychosocial research has been extended to the liferature more recently. For
example, psychosocial adjustment to ULA has beessnred in recent studies. However,
there is wide variation in what constitutes psyduots adjustment, with some studies
simply assessing psychological distress (charaetriby depression and anxiety;
Desmond, 2007; Whyte & Niven, 2001), and othersxgishe TAPES (Gallagher &
MacLachlan, 2000) to measure psychosocial adjustmemcompassing general
adjustment, social adjustment and optimal adjustrstamdardised for an ULA population
(Desmond & MacLachlan, 2005; Desmond, 2007). Badgpge disturbance has been
assessed in the lower limb literature but not gtetively in the ULA literature. There
also have been limited investigations regardingliguaf life amongst individuals with
ULA, with Hanley, Ehde, Jensen, Czierniecki, Sm&Robinson (2009) incorporating it
as part of their larger study of pain amongst thwgh ULA. It is important that when
assessing psychosocial adjustment it is charaeteriby more than absence of
psychological distress.

The Trinity Amputation and Prosthesis Experienceal& (TAPES; Gallagher &
MacLachlan, 2000) is a measure of psychosocialsaaent designed specifically for use
with individuals with lower limb absence. The TAPESbscales measure ‘satisfaction
with the prosthesis’, ‘activity restriction’, angisychosocial adjustment’. In the original
TAPES, Gallagher & MacLachlan (2000) assert thatglychosocial adjustment subscale
was designed to be the most comprehensive sectidnf@ecused especially on the
evaluation of adjustment and the impact of havingdificial limb on various aspects of

the participant’s life. Although, since all subsslof the TAPES are largely concerned
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with assessing adjustment, restriction and satisfat¢o the prosthesis, it is therefore not
ideally suitable for individuals who no longer wetreir prosthesis or were never
prescribed a prosthesis. A measure of psychosacipistment to amputation that is
applicable to individuals with ULA regardless of ether they use a prosthesis is needed

in order to be able to assess an individual's datjest.

Desmond & MacLachlan (2005) investigated the siuitgbof the TAPES with
individuals with ULA. Specifically regarding the yzhosocial adjustment scale, Desmond
& MacLachlan (2005) found that the subscale, adjesit to limitation accounted for
21.7% of variance in the psychosocial adjustmealesd his subscale refers to restriction
experienced as a consequence of having an attifiod. The general adjustment
subscale incorporates items referring to adjustntenand acceptance of wearing an
artificial limb and accounted for 19.6% of the wete. The third subscale, social
adjustment accounted for 18.3% of the varianceiaoorporates items related to talking
about the artificial limb and dealing with otheesactions. The final subscale, optimal
adjustment accounted for 12.7% of the variance aetl and contained two items
referring to dealing successfully with the challeegposed by amputation and leading a
full life. Although, in their TAPES-upper, Desmo&dMacLachlan (2005) took out items
that were of no obvious relevance to ULA (such asitam referring to other people
noticing the patient limping), there may still bther potential items of importance to
ULA that are missed by using a lower limb deriveglasure, thus not reflecting a patient’s
true adjustment. This was acknowledged by Desmonklla&Lachlan (2005) and they
recommended developing an item pool relating spatly to activities involving
bimanual upper limb dexterity. However, Desmond &dWachlan (2005) found the
TAPES to be reliable and valid amongst individwailth ULA.

1.3.1.1 Psychological Adjustment and Distress

Desmond (2007) investigated the factors associat#d psychosocial adjustment to
prosthesis and affective distress in ULA. This gtémlind that that age at amputation or
time since amputation were not related to anxiegpression (both measured by the
Hospital Anxiety and Depression Scale (Zigmond &ain 1983; HADS) or
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psychosocial adjustment (measured by the TAPESyveder, Desmond (2007) did not
report if anxiety and depression were related yeipssocial adjustment. Results from the
HADS scores indicate that 28.3% of the sample rhetdriterion for possible clinical
depression and 35.5% had possible clinical anxie#asured by the HADS. Desmond
(2007) reports that the rates of depression inghmple were almost three times greater
than a nonclinical sample broadly representativeUst adults (Crawford, Henry,
Crombie, & Taylor, 2001). However, the clinical @&ty levels are generally consistent

with the general population (Crawford et al, 2001).

Psychological distress has also been investigatedngst individuals with ULA by

Whyte & Niven (2001) with phantom limb pain. Why& Niven (2001) assessed the
psychological distress in 315 people with amputegtiovho reported phantom limb pain
using two time points over a one year period. PHaseluded the whole sample of 315
participants completing the General Health Questine (GHQ; Goldberg, 1978),

whereas phase 2 had a subset (n=89) of this samm@ecompleted the Beck Depression
Inventory (BDI; Beck, Ward, Mandelson, Mock, & Etlgh, 1961). The BDI was used to
specifically examine the role of depression in gban limb pain. The subset of

participants (n=89) that were selected in phase 2otmplete the BDI were selected to
reflect an equal gender ratio and an equal numbendividuals with varying health

status’ as the data from round 1 suggested thattpimalimb pain and psychological

factors vary as a function of gender and healttustdHowever, only 10% of the sample
had an upper limb amputation. Psychological distsgas defined to include depression,
anxiety and insomnia, somatic symptoms, and sdgsflunction and was measured by the
GHQ. Results of the first phase showed that ovét %@ the sample had GHQ scores
above the threshold to indicate depression. Irsd@®nd phase, using the BDI, only 15%
experienced moderate to severe symptoms of depreséihyte & Niven (2001) also

stated that the mean score was low indicating mahievel of depression in the sample.
However, it is difficult to draw any relevant couasions from this study as no analysis
was provided regarding whether the individuals Watler and upper limb amputations in

this sample differ.
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Desmond (2007) investigated the role of three apginategies, problem solving, seeking
social support and avoidance measured by the C&iitadegy Indicator (CSI; Amirkhan,
1990) in relation to psychosocial adjustment (messuby TAPES, Gallagher &
MacLachlan, 2000) and found avoidance to be sigpuifily correlated with all aspects of
psychosocial adjustment (adjustment to limitatigeneral adjustment, social adjustment
and optimal adjustment) in a sample of participavita ULA. Also, all coping strategies
significantly predicted 35.9% of variance in anyisymptoms (measured by the anxiety
subscale of the Hospital, Anxiety and DepressicaleéSdHADS, Zigmond & Snaith, 1983)
with avoidance significantly relating to greaterximty. All coping strategies (problem
solving, avoidance, seeking social support) algmicantly predicted 32.8% of the
variance in depression (measured by depressiorcaebst HADS) with avoidance found
to be significantly associated with higher depmssiand problem solving to be
significantly associated with lower levels of degmien (Desmond, 2007). It is important
to note that the majority of participants in thisudy (72.5%) reported wearing a
prosthesis, but average daily duration of prosthese varied from 46% using it more
than 8 hours a day and 19% wearing it 2 to 8 hautay and 35% reported occasional or
task-specific use. Therefore in the prosthesis gseup, 27.1% of variance in social
adjustment was explained by the predictor variabéegking social support, problem
solving and avoidance. Specifically, avoidance wls strongest predictor of social
adjustment, general adjustment and adjustmentritalion. Also, problem solving and
avoidance contributed significantly to the variamsglained in optimal adjustment. The
limited evidence to date suggests that avoidance heve a strong influence on an
individual's psychosocial adjustment. However, fatiunvestigations will be needed in

order to understand the nature of this avoidance.

Previous studies have seen a similar influence agfing strategies on psychosocial
adjustment amongst people with amputations. Howeliese studies identified different
coping strategies as influential. Livneh, Anton&kGerhardt (1999) found that amongst a
sample of participants with upper and lower limlpaations, that active problem solving
(as measured by the COPE inventory; Carver, ScRidumari Weintraub, 1989) as a

coping strategy is negatively associated with tygcposocial reactions of depression and
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internalised anger (measured by Reactions to Inmgait and Disability Inventory (RIDI);
Livneh & Antonak, 1990) but active problem solving positively associated with
adjustment (measured by RIDI) acceptance of disakineasured by Acceptance of
Disability Scale; Lindowski, 1971). 14.5% of thergale had ULA and a further 3.5% had
both upper and lower limb absence. Livheh et aB@)%lso found emotion focused
coping and cognitive disengagement (measured byE}Q® be positively related to
adjustment and acceptance of disability. HoweVeesé results should be interpreted
cautiously in comparison to Desmond (2007), asetlstsdies had different measures of
coping, and different measures of psychosocial sjent. Also, no further information
was given regarding specific results for individualith upper limb absence. Therefore

Desmond’s (2007) study may be more applicabledanaple of individuals with ULA.

These findings suggest that anxiety and depressi®more prevalent in ULA compared
to the general population without limb absence. By, age at amputation and time
since amputation are not related to anxiety or e&gpon and that anxiety and depression
are not related to psychosocial adjustment. Firgladgo suggest that avoidance coping is
negatively related to psychosocial adjustment dmadl &voidance is positively related to

anxiety and depression. Problem solving is als@imegly associated with depression.

1.3.1.2 Body image

Breakey (1997a) defined body image as the “mentalige a person forms of his or her

physical self’ (p.107). However, authors such ag Qeznikoff & Smith (1989) suggest
that it is in part socially constructed as theyéaefined body image as a component of
the self concept, which is formed from both sensuorgl social experiences with cultural
and familial reactions to one’s body having greapartance in determining one’s own
attitude. Kolb (1959) asserted that each individuztls an image of the body that he or
she considers the ideal in relation to his/ her dvady. Additionally, Kolb (1975)
suggested that absence of a limb through amputatibbrprobably lead to a long term
disorder in body experience. Wetterhahn, Hanson &vylL (2002) also assert that
amputation, by definition, results in alterationtloé body and this also results in distortion

in body image. Gallagher, Horgan, Franchignoni, rd&&oo, & MacLachlan, (2007)
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discuss how there are a number of images for theopewho has experienced an
amputation to adjust to: the “complete” or familiaody before the limb absence, the
traumatized body, the healing body and the extendledy (with prosthesis). It is
important to know if individuals with limb absenbave higher body image disturbance
(BID) compared to individuals without limb absenice order to determine if it is a
significant issue for these individuals. Howevéere is a lack of literature in amputation
research in general and upper limb amputation Bpalty investigating the body image
of individuals with ULA. Almost all of the researatoncerned with body image and
amputation has been undertaken with people withetolimb amputations (Breakey,
1997b; Wetterhahn et al 2002; Rybarcyzk, NyenhNisholas, Cash, & Kaiser, 1995;
Fisher & Hanspal, 1998; Murray & Fox, 2002; Gallagret al 2007). However, a
gualitative investigation from Saradjian, Thompsén,Datta (2008) found that male
participants with ULA described feelings of selfrsgiousness in social situations, which
rendered them sensitive and a need to prove tbkiwsrth but that this feeling subsided
over time. Since ULA is a more visible disfigurerh@md as pointed out by Desmond
(2007) it is more difficult to conceal the abseimild compared to lower limb absence,
ULA has the potential to have a greater impact odybimage. Consequently, it is
important that a specific quantitative study inigeging body image disturbance in people

with an upper limb amputation is conducted.

1.3.1.3 Quality of Life

Over the last 30-40 years, quality of life (QOLshacreased in importance as a medical

goal because it has become increasingly cleamtloatality reduction is not enough for a
person facing chronic and degenerative diseaseSlilivan (2003) suggests that it is the
patient, not the physician, who has authority tggi their QOL. Despite this, few studies
have investigated QOL amongst individuals with ULBemet, Martinet, Guillemin,

Paysant, & Andre (2003) investigated health relapeality of life (HRQOL) in a sample

of 539 participants with upper and lower limb angtigins. 77 participants reported ULA.
Results showed that individuals with upper limb atagion had a better HRQOL than
those with lower limb amputations, mostly for plogdidisability, pain and energy level

scores. However, the measurement tool used, thinbjlohm Health Profile (NHP; Hunt,

19



Chapter 1 Literature Review

McKenna, McEwen, Backett, Wilkins, & Papp, 1980nsilers the pain and disability
categories mainly in terms of physical disabilityjth more than half of the items
exploring standing, sitting, transfers or walkifm@emet et al (2003) therefore concluded
that the NHP is less well adapted for people wippar limb amputation than for lower
limb amputations. This emphasises the need for when using measurement tools that
are standardised for use with patients with lowablamputations, with individuals with
ULA, as the nature of their disability and funct@brrestrictions are entirely different.
Devices standardised for individuals with some fafmupper limb impairment in general
are arguably better suited for this. Since thereassuitable QOL measurement tool for
individuals with ULA, there is little informationrothe quality of life of individuals with
upper limb amputations. However, a study by Biddis€hau (2008) that set out to
develop a model for prediction of upper limb presis use or rejection through
distribution of a questionnaire exploring factors prosthesis acceptance amongst 191
individuals with ULA asserted that they measuredL.Q®their study and reported it to be
generally high and comparable between prosthesssusnd rejecters in their study.
However, they did not detail how QOL was measunedteether it was multidimensional

or a singular item.

Hanley et al (2009) conducted a recent study inyatshg chronic pain in a sample of 104
individuals with ULA. This study also measured Glbblealth related quality of life with
the Satisfaction with Life Scale (Diener, Emmonarden, Griffin, 1985) and the Medical
Outcomes Study Short form 12 (SF-12; Ware, Kosin&kKeller, 1996). They found a
slight majority (56%) of the sample had a scoreWwethe midpoint of 20, indicating that
these respondents reported being more dissatisfiad satisfied with life, although
reasons for dissatisfaction were not assessedmiBam score for the physical and mental
component of the scale were significantly lower panred with the means for the general
U.S. population (Ware, Kosinski & Keller, 1998). tlay et al (2009) found that each of
the QOL measures were significantly associated alltbr almost all of the types of pain,
with the exception that non-amputated limb pain watssignificantly associated with life
satisfaction or the mental component of the SF1thodigh non-amputated limb pain was

the least prevalent type of pain, pain interferemtigability days and level of disability
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(GCPS category) were high among the subset of ichaNs who reported this type of
pain. Results also showed that self reported QO& significantly lower for individuals
with each type of pain (phantom limb pain (PLP}ideal limb pain (RLP), back, neck,
non-amputated limb pain) compared to those witlamyt pain. Across the whole sample,
PLP and RLP combined seem to cause the most irdade in functioning and pain
related disability, simply because they are thetmmosmmon types of pain. However, for
each type of pain in this study, a notable sub$endividuals reported a moderate to
severe level of pain intensity, interference arghbllity. Hanley et al (2009) hypothesised
that pain in the remaining limb may be especiallydensome because use of the limb is

so crucial for daily functioning.

As this review demonstrates, there is little infation regarding QOL amongst
individuals with ULA. Although Demet et al (2003)ggest that QOL is higher in people
with upper limb amputation than lower limb ampudatisince the measure they used was
not suitable for ULA, further investigations arecassary to assess comparison between
these two populations. Hanley et al's (2009) stpoyides support that reported QOL is
slightly lower in individuals with ULA and resultsuggest that pain is a significant
predictor of QOL with non-amputated limb pain cagsthe most interference and pain
related disability. Given these findings, it is ionfant to have further information on the
factors associated with the QOL of individuals withA. It would also be useful to know
whether individuals with traumatic versus congdditab absence differ in their QOL, in
order to understand if issues surrounding the catisewer limb absence is responsible
for a reduced QOL experienced by individuals. Atsosthesis users should be compared
to non prosthesis users in their QOL in order ttewhgine if use of the prosthesis
promotes greater QOL, given the large emphasis romgting prosthesis use in the

literature and in practice.

1.3.1.4 Qualitative research and psychosocial gdjerst

Although there have been qualitative studies ingashg the psychosocial outcomes of
limb absence, they have largely focused on thereequee of individuals with lower limb

amputations (Gallagher & MacLachlan, 2001) or theseple with amputations in general
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(Murray, 2004, 2005, 2009). To date, only one studhs focused on the specific
experiences of individuals with ULA (Saradjian, Tingson, & Datta, 2008). Despite the
lack of qualitative research solely amongst indiaild with ULA, a review of the research
concerning limb amputations can still provide asight into the psychosocial outcomes
and predictors that affect individuals after anerdpnb amputation.

A series of qualitative studies using IPA from Mayr(2004; 2005; 2009) demonstrate the
unique personal and social meanings that usin@sthesis has for an individual. Each of
these studies shared the same sample of partisipawt each study had both upper and
lower limb prosthesis users in their sample. HoweMarray (2004; 2005; 2009) didn’t
allude to whether there were any noticeable diffees between the two groups, although
since participants with ULA were in a minority (2D% these studies, a comparison may
not have been evident or perhaps was not investigdthese studies all incorporated a
multi-method design using semi-structured email tawe to face interviews and well as
documentary analysis of an email discussion grduprasthesis users. Murray’s (2004)
study aimed to understand the embodied experiehsacoessful prosthesis use and had
six major themes concerned with ‘adjusting to asgiretic’; ‘the balance of the body’;
‘awareness of the prosthesis’; ‘the knowing bodyie phantom becomes the prosthesis:

extending the body’; and ‘the prosthesis as to@avporeal structure’.

Murray’s (2005) study was conducted in order toedsin the reason individuals become
socially isolated following limb absence as quatitie research (Pell, Donnan, Fowkes,
& Ruckely, 1993) had previously indicated a relasbip between adjustment to

amputation and a person’s level of social isolatibme qualitative nature of this research
allowed the opportunity to explore patients’ expaodes and found that many participants
encounter negative reactions to their limb absencsocial situations which may over

time lead to social avoidance and isolation (Murra@05). The themes in this study
consisted of ‘prosthesis use and social ritual®jrig a leper: reaction of others’; ‘social

meanings of concealment and disclosure’; and fhgsliand experiences regarding
romantic and sexual relationships’. Also, importdistussions emerged in Murray (2005)

regarding participants’ experiences of eating nestaurant. However, it emerged that the
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prosthesis acted as a moderator of embarrassmehisirsituation through facilitating
cutting of food for participants. These experiencethe restaurant are likely to be most
prominent in individuals with ULA and potentiallynigue to them. Participants discussed
how peoples’ reactions to their limb absence osthesis could be ‘offensive’ such as
distancing themselves from the individual with limmbsence or being ‘intrusive’, such as
asking direct questions. However, some participatsepted responsibility for how
others react to their limb absence suggestingiththey are ‘fine’ about it, other people
will be too. This study supports the use of qualiaresearch to provide a greater insight

into the patient’s perspective that is difficult fpuantitative methods alone to achieve.

Murray (2009) also used IPA to gain an understapdih the lived experience of
prosthesis use from a personal perspective. Impodéscussion emerged from this
analysis concerning psychosocial factors such esntportance of independence such as
travel, and participation in social activities erms of ‘being like everybody else’. The
prosthesis also appeared to facilitate adjustmentpérticipants especially in terms of
concealing limb absence. However, since Murraystiss focused on prosthesis use,
individuals that did not use prostheses were nduded in their study, thus limiting the
applicability of some of the outcomes to other wdiials with limb absence that do not
use a prosthesis. Additionally, there was no disiomsof whether individuals with ULA
differed in any way from individuals with lower limabsence. Further discussions of
Murray (2004, 2005, & 2009) will be discussed ina@ter 1.6 as a large component of

their findings surround the prosthesis.

Additionally, a focus group study investigating teeperiences of 11 male upper limb
prosthesis users using IPA by Saradjian et al (R@@8nd that participants discussed
psychosocial factors that appeared to facilitatpisachent for them such as having a
positive attitude, motivation to achieve goals,eemél attributions, humour, downward
social comparison, and support of others. Partitgpalso mentioned that engagement in
the treatment process and control over it was itaporto them. Since this qualitative
study only had male prosthesis users in their saniplis important to know if similar

findings would be achieved in a qualitative studyerne females with ULA were included,
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and especially individuals who chose not to wegprasthesis. These discussions of
gualitative studies demonstrate that qualitativalyses are successful in exposing issues
of importance that may not have been investigateguantitative analysis. The additional
merit of qualitative data is the flexibility with mich you can explore unanticipated
findings and a greater awareness of the perspsctiveparticipants (Weiss, 1998).
Conversely quantitative research has the benetieofg able to generalise data to wider
population, and analysing the findings relativelyaffly. It is essential to use qualitative
research in conjunction with quantitative data denitify the important outcomes and
predictors both from the perspective of the userthe experts. Not only is it important to
uncover the potential outcomes following upper lirebabilitation, it is also important to
attend to psychosocial outcomes of importance ¢artividual rather than focusing just
on physical, functional or prosthesis related onites.

There are only limited studies involving psychosbéactors of importance to individuals
with ULA (e.g. Desmond & MacLachlan, 2005; Desmo607; Saradjian et al, 2008).
The main focus of many studies of psychosocial @us has been adjustment to the
prosthesis, also most qualitative studies had pesst users, so that was the main focus of
their study, not limb absence. The role of the {hess is undoubtedly important to
determine but it is necessary to be able to deternfiuse of a prosthesis is related to a
better outcome compared to those who don’t useoatipesis. A greater relationship
between prosthesis use and the psychosocial ouscdiseussed should be investigated.
More research is needed on identifying how nontpesss users perform on many of the
psychosocial outcomes given the number of indivgltizat do not use a prosthesis. Since
many of these studies focus on the prosthesis and it facilitates adjustment, the
relationship between prosthesis use in these qtiaétstudies will be discussed in greater

detail in Chapter 1.5 concerning prosthesis use.

Additionally, this review of qualitative researclshhighlighted the important influence
social factors may play in an individuals adjustin@nULA. However, little quantitative
research has been conducted in this area anddbaroh that is available has only been

conducted with paediatric populations looking myiat how social factors relate to
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prosthesis use (Hubbard, Kurtz, Heim, & Montgoméi§97). However, there is evidence
that strong social support networks have been shiowave a positive impact on a child’s
psycho-social health (Varni & Setoguchi, 1993) aedative perceptions of these social
support systems, have been linked to depressiait, anxiety, and general self esteem
(Varni & Setoguchi, 1993; Varni & Setoguchi, 199Iyc, 1992). A review of the

literature from Biddiss & Chau (2007a) asserted somial context plays a formative role
throughout the prosthetic experience and that falhméind peer support networks help
shape the overall psychosocial health of individwaith ULA. Biddiss & Chau, (2007a)

also suggest that the potential benefit of peepastpgroups is worthy of further study.

Since qualitative research suggests that socierfabave an important role in adjustment
amongst adults with ULA, it is important to expatids research from the paediatric

population to the adult population.

1.3.1.5 Summary of psychosocial outcomes

In summary, based on the scant available evideimgings show that psychological
distress is more prevalent in ULA compared to thegkout limb absence. It appears that
certain coping strategies, such as avoidance maselaged to increased psychological
distress and reduced psychological adjustment. Bodge has not been investigated in
ULA. However, it is suggested that it is importantascertain body image disruption in
upper limb amputees and compare between those sh@nd do not use a prosthesis.
There is also little research on QOL amongst thegh ULA but some preliminary
research suggests that QOL is slightly lower ingbeavith upper limb amputations and
results suggest that pain is a significant prediofoQOL. Although limited in number,
qualitative studies are a perfect opportunity t@aed our knowledge on the potential
range of relevant psychosocial outcomes in thisufaijon, beyond the typically

investigated outcomes in quantitative research.
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1.3.2 Functional and Physical outcomes

1.3.2.1 Functional outcomes

Most studies that aim to investigate ‘function’time ULA literature measure it through
assessment of involvement in activities. Hanley a¢t (2009) measured physical
functioning through the physical functioning scafeghe SF12 (Ware, Kosinski, & Keller,
1996), and found that the mean score of the sarffdet7) was significantly lower
compared to the means for the general US populatinl?). Also, the physical
functioning scale was significantly correlated wdh types of pain (PLP, RLP, back,
neck, non-amputated limb pain). These results sigbat physical functioning amongst
individuals with ULA is impaired, and that presenoé various types of pain are

negatively related to physical functioning amongsividuals with ULA.

As discussed in Section 1.3.1, Desmond & MacLacl{2005) validated the TAPES
(Gallagher & MacLachlan, 2000) with a sample of enghrticipants with ULA. The
TAPES upper contains an activity restriction seglhéch measures 4 subscales. Desmond
& MacLachlan (2005) found the ‘restriction of matyl subscale with items relating to
walking, running, and climbing accounted for 37.3%othe variance in the activity
restriction subscale. Athletic restriction accodnter 17.6% of the variance and included
items requiring vigorous physical effort such aaning for a bus and sport recreation.
Social restriction accounted for 16.2% of variaaod comprised maintaining friendships
and visiting friends. The last subscale, Occupaligastriction had 2 items; concerned
with working on hobbies and going to work, whichcagnted for 13.8% of variance.
Desmond & MaclLachlan (2005) argued for the validlusion of several items,
particularly on the Activity restriction subscalet make extensive use of the lower limb
and do not essentially necessitate direct uppdr limolvement, as they have the potential
for involvement of the upper limb in maintainingldoace and co-ordination. The average
score for mobility restriction dimension was lowdicating relatively low levels of
mobility impairment. As mentioned earlier Desmond/&cLachlan (2005) recommended

developing an item pool relating specifically tdiaties involving bimanual upper limb
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dexterity. More research is necessary using theEHR\Bpper activity restriction scale to
assess the functional level of those individuale Wwave ULA.

Davidson (2004) used the DASH (Disability of thenashoulders and hand) questionnaire
amongst a sample 274 patients who had varyingaissiof the upper limb, 75 had upper
limb amputation (26 of these had partial hand ajitdamputation). Other diagnoses
included complex regional pain syndrome, carpahéirsyndrome, and brachial plexus
injuries. The DASH is an evaluative outcome meagoargatients with upper extremity
musculoskeletal conditions. It is a region spedifi@stionnaire as opposed to a diagnosis
specific questionnaire. It measures function amdgms of musculoskeletal disorders of
the upper limb. The DASH asks about patients’ gbilb perform 21 physical activities
for difficulty or severity. Items include writingfood preparation, transportation,
recreational needs and changing a light bulb oseth&here are also three questions on
psychosocial factors and 6 on symptomatology. Btigly reported a mean score of
51/100 for the entire sample on the DASH and repbthat the highest DASH score
(higher DASH scores represented greater disabiitgje for individuals with bilateral
amputations (68/100), quadruple amputations (67/1@dd complex regional pain
syndrome (68/100). These scores were all signifigamgher than the lowest DASH

score for fractures (30/100).

Davidson (2004) found patients without compensatiad significantly lower DASH
scores (lower disability) compared to those witlmpensation. Specifically individuals
that have amputation but do not have compensaadrsignificantly lower DASH scores
compared to individuals with amputation that do énh@ompensation. Davidson (2004)
also found significantly lower DASH scores for imdiuals with major upper limb
amputation compared to those with partial hand datfmun. Davidson (2004) attributed
the findings on compensation to the potential ‘ahged ‘blame’ that a person may hold
or the financial reward from litigation that maycenrage increased perceived disability.
It was also found that individuals with amputatioed significantly lower DASH scores
than individuals that do not have an amputationer@&fore this study indicates that

individuals with ULA experience less disability thandividuals with other upper limb
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disorders. Since there was no mention of whetheticggnts in this study wore a
prosthesis, it is difficult to ascertain if thigdieced disability was due to increased function
from a prosthesis. This study also found a sigaiftarelationship between DASH scores
and DASH work and leisure scores. There was no iorenn this study whether

participants’ were prosthesis users.

These findings suggest that function of individualth ULA is impaired compared to the
general population. The review also suggests thadtional level is related to reported
pain. Findings indicate that individuals with amatigns had lower disability compared to
participants with other disorders such as compégional pain syndrome, carpal tunnel
syndrome and brachial plexus injuries, but shoulel interpreted with caution.

Furthermore, findings suggest that whether an iddad has compensation for their limb
absence impacts on the level of disability expeeenwith those with compensation

reporting greater disability.

1.3.2.2 Activities and Participation

The World Health Organisation’s (2001) Internatio@#assification on Functioning and
Disabilities (ICF) was developed as a classificatd health components of function and
disability. A key point of this framework is the C¢fvities’ and ‘Participation’
components. The ICF defines participation as inealgnt in life situations at the societal
level and recommends this as an essential outcemeehabilitation. Participation is
specifically considered the fulfilment of roles society, such as worker student, friend,
lover, spouse, parent, citizen etc. These are thkgsare equally important to people with
disabilities as the general population. Particgrais now emerging as the gold standard
of outcome measurement in disability and rehahiita(Seekins, Ipsen & Arnold, 2007)
and therefore should also be one of the most impbrbutcomes considered for
rehabilitation following ULA. This emphasis on paipation is tied to the contextual or
ecological model of disability that defines disdlibs the product of interaction between
the individual and his/ her environment (Seekinalg2007). Activities are defined by the
ICF as the execution of a task or action by arviddal (WHO, 2001).
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There is little research in the upper limb ampotatiterature that could fall under the
term ‘Participation’ as defined by the ICF. Outcandefined by ‘Activities’, such as

employment or activities of daily living are morencmon.

Jones & Davidson (1995) surveyed 27 individualshwitLA who were treated at a
hospital in Sydney, Australia between 1981-1990oider to assess their long term
rehabilitation outcome. They reported that of thiospaid employment at the time of their
amputation, 85% were in paid employment at the tohéhe survey. This suggests that
some individuals were unable to return to paid eymplent following upper limb
amputation. However, having compared the unemploynmate in their study to
unemployment in the community at the time of thedgt Jones & Davidson (1995)
asserted that the absence of the limb does not thakperson with an amputation more
vulnerable to unemployment. Davidson (2002) surde@8 individuals with ULA to
ascertain their satisfaction with their prostheseir lifestyles and their abilities.
However, this study found that an employment r&t8786 at the time of amputation had
dropped to 54% at the time of the survey. 24% replothat they were unable to work, or
unemployed and 16% were retired at the time ofthrgey. Davidson (2002) deduced that
these findings suggest that ULA does make an iddali more vulnerable to
unemployment. However, regardless of whether thesraf employment differ post
amputation, it is likely that occasionally sometmg#pants will have to change their jobs
following ULA if they had worked in manual labouols (Jones & Davidson, 1995).
There is no other data from studies which suggésit tULA leads to greater

unemployment and there is no information regargireglictors of employment.

With regard to activities of daily living, a change leisure activities because of the
amputation was noted by 70% of people with an ufipgs amputation in the study by
Jones & Davidson (1995). Although there was notimiahip between this change in
leisure activities and prosthesis use, other ssusligggest that individuals with ULA want
the prosthesis for use in ADL. For example, Pylgtidchulz, & Doderlein (2007) found
that females wanted their prosthesis for use wdhdicrafts, personal hygiene, using

cutlery, operation of electric and domestic deviceales wanted the prosthesis for using
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cutlery, handicrafts, opening and closing door. THast wanted activity participants want
the prosthesis for was writing. These results inthigt the prosthesis is very useful for
domestic and work tasks. However, Pylatiuk et @07 did not detail how many
participants lost their dominant hand. It wouldoalse useful to know if these identified

tasks are significantly impaired in individualsttkda not wear a prosthesis.

Jones & Davidson (1995) found that females reposigdificantly more difficulty with
managing self care tasks than males. However, J&rieavidson (1995) did not find a
difference between prosthesis users and non-usesthptic use regarding ability to
manage self care tasks. Patients in Datta, Sedla&jDavey (2004) found the prosthesis
to be useful for personal care tasks (5%), DIY 3%, dressing (6.6%), cooking (13.3%),
driving (25%), recreation (20%) and employment (15%

Although it is now internationally agreed in theA@hat both personal and environmental
factors contribute to levels of participation of amividual, the meaning of optimal
participation is less clear (Rochette, Korner-Biten & Levasseur, 2006). It is proposed
by Rochette et al (2006) that engagement is mgoeogpately used over the long term in
individuals with chronic conditions who do not nssarily ‘reintegrate’ into the
community after hospitalisation but instead attetoptemain engaged in community life
in the face of changing body functions and striegi(Rochette et al, 2006). Additionally,
Rochette et al (2006) demonstrated that parti@pas a broad concept and that normality
should not be defined as performing an activityhaitt assistance but did not clarify if
assistance is from others or from AT. Rochettel €2@06) suggested that the acceptance
of doing activities and roles differently, perhapigh the use of an assistive device on a
day to day basis without getting constantly frusia would constitute a change in the
patient’s internal standards. The change in vadigeaghange in the importance of activities
and roles that constitute participation (Rochettal 2006). Typical mechanisms that help
to trigger a positive response shift are thoughhttude; coping, social comparison, goal

reordering, reframing expectations and spirituacfice (Rapkin & Schwartz, 2004).
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1.3.2.3 Phantom Limb Sensations and Pain

Phantom limb sensation (PLS) has been describeall a®n-painful sensations in the
amputated part of the limb, such as sensationsceftain position of the amputated part
of the limb, of something touching, of warmth otd;oor of movements of the amputated
part of the limb (Merskey & Bogduk, 1994). Howevehantom limb pain (PLP) has been
described as any phantom sensations or any fewlitige amputated part of the limb,
which is so intense that it is experienced as [fierskey & Bogduk, 1994). Residual
limb pain (RLP) refers to pain in the remaining tpaf the limb. It is also commonly
referred to as stump pain, or the deficient linmbthe case of individuals with congenital
limb absence. Research has suggested that paiticuetty PLP, (Dudkiewicz,
Gabrielov, Seiv-ner, Zelig, & Heim, 2004; Koojimanijkstra, Geertzen, Elzinga, & van
der Schans et al (2000), RLP (Dudkiewicz et al,2Ghd back and neck pain (Hanley et
al 2009) appear to be prevalent among individuate WLA, with Hanley et al (2009)
reporting that 85% of participants in their studgperienced some form of pain. PLS’s
have also been commonly reported amongst individwdath ULA (Kooijman, et al
(2000). However, rates of prevalence of these ctidities have varied widely in many
studies. For example, reports of PLP in studiegmamged from 22% (Jones & Davidson,
1995), 32% (Biddiss & Chau (2007c), 35.71% (Dudkéawet al 2000), 51% (Kooijman
et al, 2000); to 60% (Davidson, 2002). Also as masy 9% of participants in Hanley et
al’'s (2009) study reported experiencing PLP. RLId® @isplays similar variations, with as
little as 7.14% reporting RLP in Dudkiewicz et 2000), 25% (Jones & Davidson, 1995),
32% (Biddiss & Chau, 2007c), 46% Davidson (200®%4(Kooijman et al 2000) and
71% in Hanley et al (2009). Other types of pairorégd have been reported such as neck
pain (43%; Hanley et al, 2009), back pain (Hanlegle2009), residual limb pain (7.14%;
Dudkiewicz et al (2000), and pain from poorly fii prosthesis (10%; Davidson, 2002).
Other co-morbidities that have been reported arf®'$({43%; Davidson, 2002); irritation
(46%; Biddiss & Chau, 2007c); blisters (23%; Bidd& Chau, 2007c); and upper body
pain (44%; Biddiss & Chau 2007c); and tingling (45%avidson 2002). However,
Davidson (2002) didn’t elaborate on ‘tingling’ amthether this was in the residual limb or
the phantom limb. Despite gathering this importaata on the prevalence of co-
morbidities, neither Jones & Davidson (1995), De#lkcz et al (2000), Davidson (2002)
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or Biddiss & Chau (2007c) reported the severityhaflse pains nor any consequences that
arose for the individuals due to them. Variationssample size in these studies (with
many having particularly low numbers), differencas time since amputation of
participants and differences recruitment procedarag be partly responsible for the wide

differences in prevalence of co-morbidities.

Due to the documented prevalence of co-morbiditiddLA, it is especially important to
understand the potential determinants of pain. &lmase been investigated previously by
Wright et al (1995), Kooijman et al (2000), and kgnet al (2009). Wright, Hagen &
Wood (1995) assessed the prosthetic usage in mjpy@r extremity amputations amongst
a sample of 113 patients and stated that patiddés than 30 years at amputation were
more likely to complain of phantom pain. It was neported whether this relationship was
statistically tested. Wright et al (1995) also fduihat patients with wrist disarticulation
had significantly less phantom pain than those wither levels of amputation (below
elbow, above elbow, shoulder disarticulation, anceduarter). However, Wright et al

(1995) did not investigate other types of painheit analysis.

While Wright et al's (1995) findings suggest a réve age and level of limb absence, in
contributing to PLP, a study by Kooijman et al@@pthat also investigated whether age
(at amputation) and level of limb absence (abov®wl below elbow) were related to

PLP or PLS did not find a relationship. It is imfant to note that in this sample of

participants by Kooijman et al (2000), PLP was reported in the congenital group

(n=27) and PLS was only reported once. RLP was @ggrted for three participants with

congenital limb absence. Therefore all analyses fkboijman et al (2000) referred to

individuals with acquired limb absence (n=72). Bhady by Hanley et al (2009) also did

not find any relationship between current age gpé bf pain (neck, back, PLP or pain in
non-amputated limb).

In addition to assessing the role of age and lefelimb absence with co-morbid

problems, Kooijman et al (2000) also assessed whegender, cause of amputation

(accident), prosthetic use (less than 8 hours abdgyeater than 8 hours a day), prosthetic
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type (myo-electric)/ other) dominancy, pain befaraputation and follow up time were
related to PLP and PLS. However, Kooijman et alO®O0only found RLP to be

significantly related to PLP and PLS, and found Rame significantly related to PLS,
and a significant difference between the time siaggutation for those with and those
without PLS, which suggests that PLS may fade aovay time.

Hanley et al (2009) did not find time since ampiotatnor cause of amputation to be
significantly associated with pain intensity (measliby Graded Chronic Pain Scale;
GCPS, VonKorff, Ormel, Keefe, & Dworkin, 1992) ompe of pain (neck, back, PLP or
pain in non-amputated limb) in their study. Howewis study did find a significant
difference between males and females regardingotbégence of certain types of pain.
Specifically, men were significantly more likely teport PLP, RLP and neck pain but
were not more likely to report back or non-amputdtemb pain. However, Hanley et al
(2009) did not report if this was different amongstse men who wore/ did not wear a
prosthesis and since they did not gather informatio types of prosthesis worn, there is
no way to know if those who wore body-powered greses for example had more neck
pain. Furthermore, both genders reported similalgeof pain intensity. Also, individuals
who were married or living with a significant othe@ere no more likely to report having
any of the five types of pain or greater pain istgncompared with those who were
divorced or widowed. Also, individuals with limb sdnce due to injury (compared to
vascular, gangrene, diabetes, infection, congeaitather) were no more likely to report
any of the types of pain examined. However, theyrdit report whether any of the other
causes differ in types of pain reported. Hanlegl €2009) also found that individuals who
reported pain before amputation were no more likelyreport PLP, RLP or non-
amputated limb pain but were more likely to regzatk and neck pain than those who did

not report pain before amputation.

As discussed in chapter 1.3.1, Whyte & Niven (20f@lind that psychological distress
measured by GHQ was present in over 50% of the&imal sample. However, it was not
significantly correlated to the intensity of phamtéimb pain in their sample. Also, further

results of phase two with a subset of the origisainple indicate that BDI scores
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accounted for only 4% of the variance in phantomblipain. Whyte & Niven (2001)

investigated the relationship of phantom pain vafgecific items of the BDI and found
that performance difficulties were most relategob@mntom pain. Whyte & Niven (2001)
concluded that negative affect in individuals wiimb absence may be related to
disability rather than pain. Although these findireye important, considering those with
ULA only accounted for 10% of the sample, and tthas study did not report any
differences between participants who had ULA andelolimb absence in depression
rates, it is difficult to ascertain if these fingsican be applied to individuals with ULA.

Some of these studies have also assessed the ip@acthas on an individual. For
example, Hanley et al (2009) assessed the prewsleniensity and functional impact
following types of pain associated with ULA. Aveeagain intensity (as measured by the
GCPS) for all five types of pain (PLP, RLP, necick and pain in non-amputated limb)
was in the moderate range, and pain interferenceesqalso measured by GCPS) were,
on average, in the mild to moderate range (basqaenous research on the classification
of amputation-related pain; Jensen, Smith, EhdRo&inson, 2001). Although, Kooijman
et al (2000) did not gather any further informati@oncerning the intensity or
consequences of pain for this sample, Hanley €@)9) did gather this important data.
Individuals with both PLP and RLP tended to remgnificantly greater pain intensity
attributed to PLP but no significant differenceswieen levels of pain interference or
disability days were attributed to each type ofnpahlthough PLP on average was
reported to be highest in intensity, it was alse lbwest in terms of pain interference.
Average pain interference and number of disabiliays were both highest for non-
amputated limb pain. Mild disability as measuredthy GCPS was the most common
level for all pain types (Hanley et al 2009). Naairgul limb sensations were reported by
the majority of the sample (81%) and were repodagdntermittent by 50% of those who
had them. There was a significant association bEtwen-painful limb sensations and
phantom limb pain such that individuals who repdrb@e were significantly more likely
to report the other as well. In fact 86% of papaits who reported having these
sensations also reported having PLP (Hanley et GO9R Hanley et al (2009)
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acknowledged that the impact of non-painful liminsaions on participants functioning

was not assessed.

However, an earlier study by Koojiman et al (2069t determined the prevalence and
factors associated with PLP and PLS in 124 indi@islwvith ULA in the Netherlands did
not investigate how pain or phantom sensationsferte with an individual's QOL. It is
important that future studies investigate thistreteship in order to ascertain the impact of

pain.

This review of the research suggests that pairh asdPLP and RLP are largely prevalent
amongst individuals with ULA, as is PLS and othgres of pain, but that prevalence rates
can widely vary across studies. Limited evidenagssts that RLP may be related to PLP
and PLS (Kooijman et al, 2000) amongst individuaith acquired amputations. But that
non-amputated limb pain causes the most pain aremnte and disability. Also, lower
levels of limb absence may be related to less RURght et al, 1995) and that pain before
an amputation may cause back and neck pain. Alslesm@ay be more likely to

experience back and neck pain than females (Haatlaly 2009).

1.3.2.4 Summary of functional and physical outcomes

Based on the available evidence to date, this wewé the functional and physical
outcomes suggests that individuals with ULA miglatvé reduced levels of function
compared to individuals without ULA. In addition,appears that individuals with ULA
tend to change their leisure activities and emplayirfollowing ULA. The literature
shows that there is mixed evidence of whether alesei the upper limb renders an
individual more vulnerable to unemployment. Additadly, the prosthesis is usually
required for the purpose of performing ADL. Thesldture concerning co-morbidities
suggests that levels of pain vary widely acrosslistuin ULA studies. Although PLP
appears to have the highest pain intensity foresef§, it has the lowest reported
interference. It also appears that PLP is relabeBltS and RLP and that PLS may fade

away over time but not PLP. However, it is impottamnote that these conclusions are
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based on limited evidence and further researchpairticular longitudinal research, is

required to establish causal relationships.
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Chapter 1.3.3 Prosthesis use

Most studies in the ULA literature have been conedrwith assessing prosthesis use and
the factors that can predict prosthesis use. Taigel interest in prosthesis use is
unsurprising given the high cost involved in depahg, prescribing and rehabilitating an
individual with a prosthetic limb. Additionally, ¢hpotential waste of resources if these
individuals cease to use their prosthesis andubsefjuent high rates of non-use make it
important to understand the predictors of non-uRates of non-use of upper limb
prostheses have been estimated at approximately(Bafdiss & Chau, 2007c; Hacking
Van der Berg, Dahmen, & Post, 1997). However, @mgprosthesis use in some studies
has only been reported to be 37% (Jones & David€®&%). This indicates that although
only 20% of individuals with ULA may completely &gt their prosthesis, a much lower
percentage of individuals may wear their prosthesgsilarly. Therefore this indicates that
participants may use their prosthesis sporadicallpr specific activities. However, there
is little discussion in the literature whether ttsporadic or non-constant use of a
prosthesis is satisfactory. Additionally, it is iorpant to note that there are several options
open to an individual when they have upper limbeabs, they can have no prosthesis, a
passive (sometimes referred to as a cosmetic) l@sist a body powered prosthesis, an

electric prosthesis, a hybrid prosthesis or a sagcific prosthesis (Gulick, 2007).

Due to the high rates of non-use or limited useupper limb prostheses; prosthesis
acceptance/ rejection, characterised by numberoafshof prosthesis use, is the most
commonly measured outcome in ULA research (e.g.s€&dein & Domholdt, 1989;

Hacking et al, 1997; Dudkiewicz, et al, 2004; Bgid& Chau, 2007c). The reason for this
focus on quantification of prosthesis use is tob&naetermination of factors which lead
to ‘successful prosthesis use’. However, there iamonsistencies within the ULA

literature on the definition of successful prostbaesse. Some studies (e.g. Biddiss &
Chau, 2007c) measure successful prosthesis useiviging individuals as either

prosthesis rejecters (i.e used a prosthesis ongeaa or less) or frequent wearers
(described as either full time or part time use)ll Eme use was defined in Biddiss &

Chau (2007c) as greater than 8 hours wear a dayaridime use was considered less

37



Chapter 1 Literature Review

than 8 hours wear a day. However, when reportisgltgin their study, Biddiss & Chau
(2007c) did not report the differences between &midl part time usage on the variables
assessed. They only reported differences betweesthasis rejecters and frequent
wearers, which means that there is no informatioalysed that may inform what
promotes greater or lesser use of a prosthesieingtudy. Jones & Davidson (1995) also
divided prosthesis use in a similar fashion to Bid& Chau (2007c). Additionally, some
studies use the number of daily hours the prosthiesivorn as a measure of successful
prosthesis use, but the length of time worn thabissidered success tends to differ across
studies (e.g. Hacking et al, 1997; Roeschlein & Doldt, 1989). Specifically, Hacking et
al (1997) divided groups into ‘greater than 4 hgonssthesis use’ and ‘less than 4 hours
prosthesis use’ and ‘no prosthesis use’. Roesch8eiDomholdt (1989) considered
successful prosthesis use to be when an individae¢ and used a prosthesis at least once
a day. Table 1.1 provides details of what sevethérostudies defined as ‘successful
prosthesis use’. Additionally, Roeschlein & Domltipld989) considered individuals who
wore or used a prosthesis solely for certain taskbobbies to be ‘partially successful
users’. All these methods imply that ‘successfubspinesis use’ is frequent use of a
prosthesis and ‘prosthesis failure’ is infrequese.UAlso, Roeschlein & Domholdt (1989)
categorize the use of a purely cosmetic prosthesilput using it in a functional manner
as unsuccessful prosthesis use. Other studies ascMalone, Fleming, Roberson,
Whitesides, Leal, Poole, & Grodin (1984) definedaassful prosthesis use as the use of
the prosthesis for the patient's pre-amputation gobactivities. However, Gaine, et al
(1997) derived a prosthetic success score (PSShwhcorporated several elements such
as patient satisfaction, daily wear of prosthemng| function level. Participants received a
certain number of points depending on how theyeston each domain, which combined
to give a prosthetic success score. Depending emtimber of points they received, a
person may have a ‘good’, ‘satisfactory’, ‘fair’ ggoor PSS. However, Gaine et al’s
(1997) did not report what patient satisfactioncsipeally referred to and also did not give
any details regarding how function level was assts8haskarand, Bhat, & Acharya
(2003) also developed a ‘Prosthetic RehabilitatBnore’ (PRS) based on Gaine et al
(1997) PSS. However, this scoring system assessexh{s’ acceptance, prosthetic usage

and functional level but they did not state if iffefed substantially from Gaine et al's
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(1997) PSS or if it only differed in the names bktdomains. See table 1.1 for a
description of how prosthesis use was measuredgeimiain studies that will be discussed

in this section.
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Table 1.1 Key studies that measure prosthesishagate discussed in this review

Author

Roeschlein &
Domholdt (1989)

Jones & Davidson
(1995)

Wright, Hagen, &
Wood (1995)

Gaine, Smart, &
Bransby-Zachary
(2997)

Hacking, Van der
Berg, Dahman, & Pos
(2997)

Koojiman, Dijkstra,
Geertzen, Elzinga, &
van der Schans (2000

Davidson (2002)

Bhaskarand, Bhat,
Acharya (2003)

Datta, Selvarajah, &
Davey (2004)

Dudkiewicz,
Gabrielov, Seiv-ner,
Zelig & Heim (2004)

Desmond (2007)

Bidiss & Chau (2007c]

Biddiss & Chau (2008

Hanley, Ehde, Jensen
Czierniecki, Smith, &
Robinson (2009)

Measure of prosthesis use

This study divided prosthesis users into three mgednips: successful users (wore and
used prosthesis at least one prosthesis everypaally successful users (wore or
used a prosthesis solely for certain tasks or les)pbunsuccessful users (did not use a
prosthesis, or wore a prosthesis for cosmesis witasing it in a functional manner)
This study divided participants into three mainup®: prosthesis users (wear their
prosthesis for 8 hours a day or more and at ledstyS per week); occasional
prosthesis users (wear their prosthesis for lems 8mours per day and less than 5 days
per week) and non prosthesis users (did not wpapsihesis at time of study)

This was a retrospective study assessing the upfak®sthesis following prosthetic
rehabilitation. This study divided people by thed® used a prosthesis or rejected a
prosthesis. However, no further details were predid

This study developed a Prosthetic Success Scomhvelnicompassed Patient
satisfaction, Daily wear and function level. Theuks produced a score which
indicated differing levels of success: good, satsiry, fair and poor.

This study divided groups based on their ‘prosthesaring time’: 1) patients who
wear their prosthesis more than 4hours per dagafi¢nts who wear their prosthesis
less than 4 hours per day; and 3) patients whaotlase their prosthesis

This study divided prosthesis users into four caieg: 1) prosthesis use for more than
8 hours per day; 2) prosthesis use for 4-8 hourslae 3) prosthesis use for less than 4
hours per day and not used on a daily basis; 4tipesis not used at all.

This study assessed prosthesis wearing time &l thie time; 2) A lot of the time; 3)
Half the time; 4) Once in a while; 5 )Never.

This study used a Prosthesis Rehabilitation Sd@RS], modified from the Prosthetic
Success Score used by (Gaine et al, 1997). It washdination of patient acceptance,
prosthetic usage, and functional level, producedage indicative of Good,
Satisfactory or Poor prosthetic usage. They didmakte clear what they meant by
patient acceptance and how it was assessed.

This study divided participants into three groubsregular prosthesis use (using
prosthesis greater than 5 hours per day): 2) Oagakprosthesis use (not specified
what this was) and 3) prosthesis rejection.

This study divided participants into groups accogdio: 1) permanent use of the
prosthesis; 2) temporal use of prosthesis; 3) remnai prosthesis. However, they did
not define further what they meant by these groups

This study divided prosthesis users into 3 groapshose who used prosthesis daily
for more than 8 hours; 2) those who reported daibsthesis use for 2-8 hours; 3)
those who reported occasional or sporadic use. Menveesults only reported
differences between prosthesis users and non-users.

This study divided participants into 2 main groupsFrequent wearers (either full
time or part time consistent wear)

a) Full time wearers (greater than 8 hours wearpast time wearers (less than 8
hours wear)

2) Prosthesis rejecters (fitted with a prostheaisused a prosthesis once a year or
less)

This study divided participants into two main gredp Frequent wearers (wore a
prosthesis greater than once a year) 2) Prosthedsigers (previously been prescribed
a device but wore a prosthesis once a year of less)

This study considered successful prosthesis ube greater than 8 hours per day and
greater than 20 days per month
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Hacking et al (1997) has argued that besides metbgdal differences, there are also
differences in inclusion and exclusion criteria,asiered variables and measuring methods
used between studies in the literature. This makekfficult to compare factors that
predict successful prosthesis use across studregh@r concern is that some studies have
been in survey format and do not always reportissiedl significance or statistical
analysis methods or test interrelationships betwsm#&nomes measured (e.g. Hacking et
al, 1997; Dudkiewicz et al, 2004; Davidson, 200R)ot of these studies are also cross-

sectional in design and there are no known longialdtudies in the ULA literature.

Results from several studies have demonstratedeiumformation on rates of prosthesis
use. For example in Roeschlein & Domholdt's (198®idy of 40 participants, 65% of
participants were reported to be ‘successful pessghusers’ which indicated that they
wore at least one prosthesis, every day, throughmst of the day. 25% of participants
were ‘partially successful users’ which meant ttity wore or used a prosthesis solely
for certain tasks or hobbies. While 10% of parécifs were ‘unsuccessful prosthesis
users’ did not use a prosthesis or wore a progtHesicosmesis without using it in a
functional manner. Wright et al (1995) reportedtt38% of patients fitted with a
prosthesis discontinued its use. In Jones & Daviq$895), 37% wore their prosthesis for
8 hours or more a day and at least 5 days per iR¥ektheses were used occasionally by
19% of the sample, with them stating that they vibegr prosthesis for specific purposes,
such as to check the fit, for social occasionsfoorshopping. Hacking et al (1997)
reported that 13% of participants stopped using thresthesis, 8% wore their prosthesis
less than 4 hours a day and 40% used the prostfeesimore than 4 hours per day.
However, Hacking et al (1997) did not account foe remaining participants in their
sample. Kooijman et al (2000) reported usage riteparticipants with acquired limb
absence in their sample (n=72). They reported3Bgtarticipants used the prosthesis for
more than 8 hours per day, 3 used it for 4-8 hpersday, 7 used it for less than 4 hours
per day, and 14 did not use the prosthesis onlg ldasis or did not use it at all. When
added up, this report accounts for 76 participamd not the 72 participants initially
reported. It is not known where the error lies. Kiadicz, et al (2004) reported rates of

50% for ‘daily use’ of a prosthesis. Datta et @(2) reported that 25% of their sample
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had given up using the prosthesis. Although 71.6%ample still used the prosthesis
regularly and 3.3% wore the prosthesis occasionéfythe participants that wear their
prosthesis regularly, 65.1% of participants wor phosthesis for greater than or equal to
five hours per day. No further information was pded on how often other regular users
wore the prosthesis. Desmond (2007) reported tt2a5% of their sample used a
prosthesis; with 46% of prosthesis users usingoatpesis for more than 8 hours, 19%
reporting daily prosthesis use for between 2 arb@s; and 35% reporting occasional
sporadic or task specific use. However, when rapprtesults, Desmond (2007) only
reported differences between prosthesis users andugsers. Biddiss & Chau (2007c)
reported that 28% of participants that had begeditvith a prosthesis were categorized as
prosthesis rejecters (used a prosthesis once aoyéess), whereas 64% were considered
frequent wearers (either full time or part time sistent wear). They did not account for
the further 8% of the sample. Biddiss & Chau (20@f)orted that 31% of participants
were identified as prosthesis rejecters (wore a&tphesis once a year or less), while 69%
were identified as frequent wearers. Hanley eR@09) reported that 57% of participants
reported wearing a prosthesis compared to 42% wported not using a prosthesis, one
participant did not answer the question. Of thosetigpants that reported using a
prosthesis, 63% used a prosthesis for greater8haours per day and 73% reported using

the prosthesis for greater than 20 days per month.

Clearly it is important to have certain categors prosthesis use when assessing
prosthesis use in studies as patterns of use tendgaty substantially. However,

consistency across studies in defining successfolstipesis use is needed. This
categorization also needs to take into account pghigent’'s perspective on what is
successful to them. Specifically, an understaningeeded of what individuals use their
prosthesis for, how often it is used, and whattlaeebenefits of using the prosthesis to the
individual. When this definition is agreed, there tpredictors of ‘successful prosthesis

use’ can be adequately investigated.

An ideal way of gaining access to these perspextfesuccessful prosthesis use may be

through qualitative research. In support of thisyrdy (2009) acknowledged there is
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limited literature that attempts to address theewidsues implicated in use and non-use of
prostheses as most research has taken a quastitgiproach. Qualitative studies that
have looked at upper and lower limb absence hguewdded a greater insight into what
individuals want the prosthesis for. These studiese briefly introduced earlier in
Section 1.3.1 in relation to psychological adjustiiaut are discussed in this section as an
underlying theme of much of the research was h@aptbsthesis facilitates functional and
psychosocial outcomes. Murray (2004) used IPA tin gan understanding of the
embodied experience of successful prosthesis usegsh individuals with upper and
lower limb absence. An important finding from tistsidy was that participants who were
regular prosthesis users found that at the beginmiosthesis use required a lot of thought
and use was not intuitive but gradually the attentheeded decreased over time and
prosthesis use became more natural. Murrays’ (20€gl)lts suggest that the reasons
people often give for rejecting prostheses areueat]ly also experienced by ‘successful
users’ early on. However, these individuals pemsigh using the prosthesis and find that
these negative experiences subside and they begiset the prosthesis more naturally.
Murray (2008) suggests that the findings in Mur@p04) explain why there is an
association between level of prosthesis use amfaaton of prosthesis, in that, time with
prosthesis leads to satisfaction. Additionally,réhevere some participants in this study
that felt the prosthesis was part of them, whefeasthers it was simply a tool that
enabled achievement of a specified outcome. Botthede opposing experiences were
also expressed by individuals with ULA in the stublpwever, since all participants were
currently prosthesis users, Murray’'s (2004) findidgmonstrates the individuality of

prosthesis use for many participants.

As mentioned in Section 1.3.1, the prosthesis inrdus (2005) study was useful in
moderating outcomes such as awkwardness in restauigarticipants in this study also
appeared to wear the prosthesis for social reasonsther’'s benefit (family, friends or
public) in order to conceal disability. Also, Muyré2009) found that for participants with
upper and lower limb absence that the prostheses eonsidered enabling devices and
central to their personal and social identity. Breses enabled participation in work and

in personally and socially valued activities susidaving and the prosthetic limb became
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part of the person who used it (Murray 2009). Aiddidlly, Murray (2009) found that a
realistic looking passive limb with no functionadeuwas sometimes preferred to a more
functional but less aesthetically pleasing prosthienb. Therefore while such prosthetic
limbs have no practical use, they were consideredia for a person’s psychological
health and well-being. Most importantly, some mapants discussed how they displayed
their amputation and limb absence as a method fafrd® to the notion of disability and

even accentuated the visibility of the prosthesks. u

To date, the only qualitative study to focus exielely on people with an ULA has been
undertaken by Saradjian et al (2008). ParticipantsSaradjian et al's (2008) study
confirmed many of the psychosocial outcomes idieatiin the quantitative literature. For
example participants expressed achievement or gisruin the following outcomes:

Return to active employment, fulfilment of actiesi of daily living, leisure activities

(including driving a car) and performing roles ohgortance to them, good social
relationships and prosthetic embodiment. Other@u&s mentioned included, regaining
lost body image and function and constant awareogshfference from others. It was

reported that all outcomes were facilitated by phaesthesis. However, all participants in
this study were prosthesis users, so it can naskerted whether or not individuals who
do not wear a prosthesis would achieve these owsorHowever, participants also
reported practical problems with the prosthesidicating that they did not think it was as
good as a lower limb prosthesis. Saradjian et@)&2 findings support the suggestion that

the prosthesis could moderate outcomes followindnUL

This qualitative literature has suggested thatféleers of individuals with limb absence is
not so much on the prosthesis itself but on what ghosthesis enables them to do.
Consequently, prosthetic use as an outcome may $&condary importance. More focus

needs to be on ensuring that the individual reattieegoals they set for themselves.
A review of the literature has been previously asrtdd by Biddiss & Chau (2007a)

concerning upper limb prosthesis use and abanddnoasr the past 25 years. This

comprehensive review gave an insight into the factbat are likely to affect prosthesis
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use/ abandonment and increase prosthesis weais8i®&dChau (2007a) concluded in the
review that there is insufficient evidence to clgatelineate the role of each variable
discussed in their study on upper extremity use ahdndonment. Also, they did
acknowledge that prosthesis ‘acceptance’ is padatilsu difficult to measure as it
incorporates a large number of dimensions from woes satisfaction to extent of wear,
and even more specifically extent of use. They atbat although rejection rates are more
guantifiable, they are subject to varying defim8o(complete abandonment or infrequent
use) which make comparisons between studies diffi¢dowever, Biddiss & Chau
(2007a) did not provide any argument as to whetjuamtification of prosthesis use or
measurement of prosthesis use is an appropriateocheif measuring an individual's
progress following absence of the upper limb, egfigcconsidering the particular
emphasis on it in the literature. Additionally, yhéncluded results from paediatric
populations to support their assertions but diddietuss how this population differ from
adults. Also several of the studies used in theiiew included individuals with both
upper and lower limb absence in the sample. Howaiediss & Chau, (2007a) did not

acknowledge how the inclusion of these studies affggct their conclusions.

This review will discuss in each section, wheredbeclusions from this review, converge
or diverge with the conclusions reached by Biddis€Chau (2007a) review of the
evidence. The following sections review the facttinat have been investigated as
associated with prosthesis use, such as age, garaiese of limb absence, level of limb
absence, bilateral limb absence, absence of domitemd, coping strategies,
employment, fitting time of a prosthesis, satisfattwith a prosthesis, satisfaction with
rehabilitation service, choice, and co-morbiditieserring to studies published in the last
20 years (1989-2009) with adult populations, andhwparticipants with upper limb
absence only. This review also adds to findingBladiss & Chau (2007a) by inclusion
of studies published since 2007. However, cautiarstnibe applied in interpreting the
findings that follow, as there was much variationhow prosthesis use was assessed in
these studies (see table 1.1). Table 1.2 providese& overview of which studies have
investigated which variables. The following predrst have been investigated to date in

relation to ‘successful prosthesis use’ as definezhch of the relevant studies:
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Table 1.2 Overview of variables assessed by malies in relation to prosthesis use

Author Age Gender Cause Level bilateral Absence Employ- Coping Fitting Satisfaction Satisfaction

Choice

of ment strategies time of with with Rehab
dominant prosthesis _prosthesis service
hand

Roeschlein & X X X X X
Domholdt (1989)

Jones & Davidson X X

(1995)

Wright et al X X X X X
(1995)

Gaine et al (1997) X X X

Hacking et al X X X X X
(2997)

Kooijman et al
(2000)

Davidson (2002)

Bhaskarand etal X X X
(2003)

Datta et al (2004)

Dudkiewicz et al X X X
(2004)

Desmond (2007) X

Bidiss & Chau X X X X X X X X X X
(2007c)

Biddiss & Chau X X X X X X
(2008)

Hanley et al

(2009)

Co-
morbidi
ties

X

X
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1.3.3.1 Factors associated with prosthesis use: Age

Chapter 1.2 gave an overview of the average agadofiduals with ULA, indicating that
they tend to be of younger age compared to indalglwith lower limb absence. Several
studies have investigated age at amputation aseatpal predictor of prosthesis use. In a
study assessing the factors related to successtilofi an upper extremity prosthesis,
Roeschlein & Domholdt (1989) assessed age at atmuutand age at time of review for
40 participants with ULA. The mean age of parteifs in the study was 56.4 years
(ranging from 19-81 years) and mean age at amputatias 30.8 years (range 35-62).
However, the study found no statistically signifitaifference for age at amputation or
age at time of study between successful (wore aed prosthesis at least one prosthesis
everyday), partially successful users (wore or us@uosthesis solely for certain tasks or
hobbies) and unsuccessful prosthesis users (dids@t prosthesis, or wore a prosthesis
for cosmesis without using it in a functional mannédditionally, in Wright et al's
(1995) study of the prosthetic usage in major uggxéremity amputations, the mean age
at amputation for participants was 36 years angedrfrom 2-73 years. However, this
study only distinguished between those who weteditvith a prosthesis who continued
with its use, and those who did not continue with use. This study reported no
correlation between age at amputation and discoation of use of the prosthesis. There
were no further details reported concerning théssiizal test used or significance levels.
However, in another study by Hacking et al (1998p aassessing the factors influencing
upper limb prosthesis use with 29 participants vaithputation of the upper limbs, there
was no correlation to a person’s age at amputatnohtheir wearing time of the prosthesis
(that is, no hours prosthesis use, less than 4shpnaisthesis use, or greater than 4 hours
reported prosthesis wear). Hacking et al (1997gavdetails on the statistical procedure
used other than stating that there was ‘no coroglaand did not report significance
levels. This makes it difficult to interpret theitsibility of the statistical analysis used.
Also, Hacking et al (1997) reported that the mega af ‘separate groups’ were 34 years
(19-68 years) and 43 years (24-76 years). Howdher did not make clear what the
groups were referring to in this distinction of pseate groups’. Bhaskarand et al (2003)
assessed 71 patients with ULA in order to evaltleesuccess of prosthetic rehabilitation

and determine reasons for non-compliance. The raganfor participants at the time of
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amputation was 25.1 years (SD=11.6 years) and mgamt time of study was 39.5 years
(SD=11.7). This study calculated a ‘Prosthesis véitation score’ (which consisted of a
patients acceptance, prosthetic usage and funttered) and correlated this score with a
mean age at prosthesis fitting. However, there meastatistically significant relationship
between mean age at amputation/ or mean age abfistedy to the PRS. Additionally,
Biddiss & Chau (2007c) analysed data from surveiyh 242 individuals with ULA and
found the mean age (at the time of the study) o$ihesis rejecters (used prosthesis once
a year or less) and frequent wearers (used a pgistmore than once a year) to not be
significantly different. However, Biddiss & ChauO@rc) did not differentiate between
frequent wearers who were full time or part timergsn terms of age. The mean age of
adults in Biddiss & Chau (2007c) study was 43 ya8s80 years) and the mean age of
the paediatric group was 9.5 years (1-18 years).

Despite the lack of evidence that age at timeud\sts related to prosthesis use in Biddiss
& Chau (2007c), this study did find rejection ratesbe peaked markedly in three age
groups, from 4 to 10 years from 24 to 35 yearsfandhose greater than 65 years. These
significant findings were irrespective of origin lhb absence (congenital or acquired).
Biddiss & Chau (2008) assessed the factors thaligirepper limb prosthesis use (wore a
prosthesis greater than once a year) or rejecpoevipusly been prescribed a device but
wore a prosthesis once a year of less), throughivatibte prediction. The mean age of
adults in their study was 42 years (19-80 yeard)the mean age in the paediatric group
was 11 years (1-18 years). This study found thereet higher rates of rejection (>40%)
between the ages of 4-10 years, 25-35 years ar@D 5@ars. Biddiss & Chau (2007c,
2008) believe that their results imply that age meflect variations in functional needs

and personal goals occurring at different life stag

It can be concluded from these findings that agengutation (Roeschlein & Domholdt,
1989; Wright et al 1995; Hacking et al, 1997), agjgeview (Roeschlein & Domholdt,
1989; Biddiss & Chau, 2007c) and age at prosthésisg (Bhaskarand et al, 2003) are
not related to prosthesis use but that the cudemtlopmental stage of an individual may
influence prosthesis use (Biddiss & Chau, 2007ddBis & Chau, 2008). These findings
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agree with the conclusions reached by Biddis & C{#007a) who could not find any
evidence that concluded that age is a risk faavorprosthesis abandonment in adult
populations but that it may be a risk factor in ungig paediatric populations, and asserted

that lifestyle is likely to have a more influentrale as opposed to age in adults.

1.3.3.2 Factors associated with prosthesis usedésen

In general in amputation, there tends to be a Iqgweportion of females to males and this
divide tends to be more prominent in ULA (NASD, 2D0Additionally, although there
have been limited investigations of gender, thersome mixed evidence in the literature
that gender may be a predisposing predictor oftpesss use. In Wright et al's (1995)
study, 16% of the sample were female and they wbdethat prosthesis rejection
(reported discontinuation of prosthesis use) rébesnales were 38% and for females
were 35%. Wright et al (1995) therefore concludet there was no gender difference for
prosthesis rejection. However, Biddiss & Chau’'s0@f) sample had 49% of females in
their study and found that overall of the femal&8% were significantly more likely to
reject a prosthesis than were males, where 23%teej¢he prosthesis. However, for those
with congenital limb absence, at any level (higtham elbow; lower than elbow to wrist)
there were no significant gender differences insfiresis use. However, amongst those
individuals with acquired limb absence, femalesensgnificantly more likely to reject a
prosthesis than were males at both the transréogddw the elbow) and high levels of
limb absence. There was not enough data availablessess low-level limb absence.
Results also found that females with high levetjua@d limb absence rejected prostheses
in 80% of cases. Biddiss & Chau (2008) had the spameentage gender breakdown as
Biddiss & Chau (2007c) and also found that femdisplayed higher rates of prosthesis

rejection particularly those with acquired limb abse.

These few studies suggest that females with aatjdineb absence are more likely to
reject the prosthesis than females with congefiitad absence and males. The larger
sample size in Biddiss & Chau (2007c; 242) and Bgl& Chau (2008; 191) compared to
Wright et al (1995; 113) may account to some extenthe greater variation in rejection

rates between males and females in Biddiss & CR@@7(c, 2008). Also given that Wright
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et al (1995) did not test for any statistical diffieces, no further insights can be drawn.
However, neither Wright et al (1995) nor BiddissCsau (2007c; 2008) assessed gender
differences for frequency of prosthesis use. Thisy agssessed the dichotomy of prosthesis
use/ prosthesis rejection. Biddiss & Chau (2007Taé)ndt find any evidence that gender is
correlated with prosthesis use. However, the stigdies by Biddiss & Chau (200c; 2008)
have added to the literature suggesting that genu®y have an influencing role in
rejection of the prostheses.

1.3.3.3 Factors associated with prosthesis useseCaflimb absence

Gaine et al (1997) reported that when comparing tiia@matic group (n=23) of
individuals to the congenital group (n=27) theresvaasignificant difference in terms of
length of prosthetic wear, with individuals with ngenital limb absence wearing the
prosthesis longer, (6 hours versus 9.3 hours)elgtion to the overall Prosthetic Success
Score (PSS), participants with congenital limb absereceived a score of 7 (which
indicates a ‘Good’ value on the PSS) and individweith traumatic limb absence received
a score of 4 (which indicates a ‘fair value on Bf&S). However, it was acknowledged by
Gaine et al (1997) that the individuals with conig@nlimb absence were also much
younger and had more below elbow limb absence,wthiey suggested makes adaptation
to prosthesis use easier. However, Gaine et al7j1@®mpared traumatic versus
congenital cases, without taking into account ofbens of acquired limb absence such as

limb absence due to infection, cancer, or vasalikgase.

Biddiss & Chau (2007c) compared individuals witlg@iced amputations to congenital
cases and found that regardless of level of limdeabe, individuals with acquired limb
absence were more likely to be prosthetic usens thase with congenital limb absence.
Congenital limb absence was present in 91% of #eeliatric population, but only 41% in
the adult population. Since Biddiss & Chau (2000s¢d prosthesis use/ rejection as the
main outcome and Gaine et al (1997) was more coadewith frequency of use, it may
explain the differences between the studies. ABmdiss & Chau (2007c) tested
differences between acquired and congenital limdeabte, whereas, Gaine et al (1997)

assessed differences between congenital and treuozestes. Therefore these data from
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Biddiss & Chau, (2007c) suggest that individualshwacquired limb absence are more
likely to be prosthesis users. Although, of thaseividuals that do wear a prosthesis, it
has not been investigated whether they differ inr&icof prosthesis use compared to
individuals with acquired limb absence and base@aime et al (1997) findings, perhaps
there would be a difference in hours use. Alsogh® no data on whether other causes of
acquired limb absence (infection, cancer, traunascwlar disease) will differ amongst
prosthesis users/ rejecters, or will differ in n@nbf hours of prosthesis use. From their
review of the literature, Biddiss & Chau (2007ayeased that the relationship between

cause of limb absence and prosthesis use isstésolved.

1.3.3.4 Factors associated with prosthesis useellaf\limb absence
In the Roeschlein & Domholdt (1989) study, 20% dafrtigipants had above elbow

amputation, 10% had elbow disarticulation (ampaotatat the elbow), 42.5% had

transradial (amputation below the elbow) and 27tz wrist disarticulation (amputation
at the wrist). Roeschlein & Domholdt (1989) repdrie a table in their study the types of
prosthesis users (successful users, partially ssfideusers and unsuccessful users)
according to their level of amputation (above elbelbow disarticulation, below elbow
and wrist disarticulation), which demonstrated thia¢re were a greater number of
successful users than partially successful or wesstul users for each level of limb
absence. Roeschlein & Domholdt (1989) pointed loat &t each level, at least half of the
individuals with limb absence were classified ascesgsful users, and that absence of
elbow did not differentiate between successful amduccessful users. However, no
further information was given regarding this analysy Roeschlein & Domholdt (1989).
Jones & Davidson’s (1995) study reported that iitllisls with shoulder disarticulation
(7.4%), partial hand amputation (3.7%), and trargdaamputations (amputation just
below the wrist; 3.7%) reported all day prosthesse. Amongst individuals with
amputation below the elbow (n=6, 22.2%), 3 repodtdiay use, 2 reported occasional
use and one was a non prosthesis user. Amongsiduodls with amputations above the
elbow (n=11, 40.7%), 2 used the prosthesis all 8aysed the prosthesis occasionally and
7 were non users. The individuals with fore quagsrputations (7.4%) did not report

constant prosthetic use for over 8 hours. Howawverstatistical analyses were performed
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so it is difficult to ascertain if there is any ti$#ically significant relationship between
level of amputation and prosthesis use. In the haclet al (1997) study, 3.5% had
shoulder disarticulation, 27.5% had transhumer@%®had elbow disarticulation, 44.8%
had a transradial amputation and 13.8% had a wisstrticulation. They assessed the
association between level of amputation (wristngradial, elbow, transhumeral, and
shoulder) and prosthesis use (no prosthesis wssetian four hours prosthesis use, greater
than 4 hours prosthesis use) and found that patiwith an amputation lower than the
elbow used their prosthesis relatively more ofteant patients with a high level of
amputation (through or proximal to the elbow).dtnot clear if these associations were
statistically tested. Dudkiewicz et al (2004) hadl%8 of participants with amputation at
the wrist, 11.9% with amputations below the elb&5% had amputations at the elbow,
and 71.4% had amputations above the elbow. Theytegpthat they found no significant
effect of the amputation level except for those wiad a wrist disarticulation who
displayed 100% prosthesis use. However, they peavitb information regarding what
statistical analyses were used. Their study pravaléable demonstrating prosthetic usage
rates (non-use of prosthesis, temporal use of lpeei, and permanent use of prosthesis)
across 4 levels of limb absence (above elbow, te#msv, below-elbow, and transwrist).
However, it is unclear how they deduced that thereo significant effect for all other
amputation levels. The lack of transparency in #malyses used in Roeschlein &
Domholdt (1989), Jones & Davidson, (1995), Hackew@l (1997), and Dudkiewicz et al

(2004) makes it difficult to draw any valid condluss from these studies.

In Wright et al's (1995) study, 11% had wrist digaration, 33% had an amputation
below the elbow, 40% above the elbow and it wasnted that 15% had either shoulder
or forequarter amputation. They reported the usatgs of the prosthesis by amputation
level, showing for those participants with wrissalticulation, 54% used a prosthesis, for
those with below elbow limb absence, 94% used atpesis, for those with above elbow
limb absence, 43% used a prosthesis and for thade shoulder disarticulation or
forequarter limb absence, 40% used a prosthesietdr, Wright et al (1995) reported
no significant difference in hours of use of theogthesis in relation to level of

amputation. Bhaskarand et al (2003) conducted asghare analysis to assess whether
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there was a difference between individuals with ataons above the elbow and below
elbow amputations in terms of Prosthesis RehatiditaScore (PRS; patient acceptance,
prosthesis usage, functional level) and found mgmiScant difference between both

groups who both received a PRS score of ‘good’rd@ heas one shoulder disarticulation

patient who was rated ‘poor’ on the PRS.

However, recent evidence from Biddiss & Chau (20@@uand that individuals with limb

absence proximal to the elbow, (high level) orte wrist (low level) were significantly

more likely to reject a prosthesis, than those wiinsradial limb absence (below elbow;
medium level). 16% of participants in this sampéel imb absence lower than the wrist,
54% had limb absence below the elbow, 21% had abliev limb absence and 7% had
shoulder disarticulation or higher. For particigam Biddiss & Chau (2008) 12% had
limb absence below the wrist (low level), 59% heghsradial (medium level) and 29%
had above elbow (high level). Biddiss & Chau (208Bp found low and high levels of

limb absence but not medium level to be signifisaassociated with prosthesis rejection.

Evidence from these studies suggests that beloawetmputation is the most common
level of limb absence in these studies. Therefbased on evidence from Wright et al
(1995), there is no significant difference on phesis wearing time based on level of
amputation. Neither is there a significant differerbetween amputation levels regarding a
PRS (Bhaskarand et al 2003). However, Biddiss &UC{2007c; 2008) results indicate
that individuals with high and low amputation levehay be more likely to reject a
prosthesis. This conclusion agrees with the revaéwihe literature by Biddiss & Chau,
2007a) who suggested that level of limb absenamnés of the most widely studied and
definitive characteristics linked with prosthesseuwith most of their studies suggesting a

particular role of below elbow limb absence in tielg to prosthesis use.

1.3.3.5 Factors associated with prosthesis usateBdl limb absence

Although bilateral upper limb absence has obviodsdifficulties for the individual than
unilateral limb absence, there does not appeaetmich evidence in the literature that

suggests bilateral upper limb absence affects Ipetistuse and no investigations appear to

53



Chapter 1 Literature Review

have been conducted on how bilateral limb absefieets an individual's functional level
and psychosocial outcome. Dudkiewicz et al (198pprted that 9.5% of their sample had
bilateral limb absence and that 58.9% of these ywsedtheses, compared to 66.6% of
those with amputation of the non-dominant limb &d% of dominant hand. However,
they did not report if any statistical analysis le#n conducted to assess this difference.
Biddiss & Chau (2007c) found that those individualth bilateral limb absence (15% of
their sample) did not differ significantly with ragl to prosthesis use compared to those
with unilateral limb absence. However, Biddiss &a0h(2007c) did find that individuals
with congenital, bilateral limb absence had siguaifitly higher rates of rejection of
prostheses (75%) in comparison with those with eaitgl unilateral limb absence (28%).
The prevalence and impairment of bilateral limb atapon appears to be an understudied
area of research. However, from limited numbenodies Biddiss & Chau (2007c) found
evidence that higher incidence of prosthesis wgadbilateral amputees. However, from
these limited studies, it appears that those wathgenital bilateral limb absence may be
more likely not to use a prosthesis compared tedheith congenital unilateral limb

absence.

1.3.3.6 Factors associated with prosthesis useerfdesof dominant limb
In the Roeschlein & Domholdt (1989) study 37.5% eveeported to have lost their
dominant limb. Roeschlein & Domholdt (1989) did fiod absence of dominant hand to

differentiate between successful, partially sudegsand unsuccessful prosthesis users.
Once again, no details of the statistical analysisd were revealed. Dudkiewicz et al
(1995) reported that 47.6% of the sample had artipataf the dominant limb. However,

there was no significant difference in prosthesage (non-use of prosthesis; temporal
use of prosthesis; permanent use of prosthesigeleatsides in accordance to dominancy.
Biddiss & Chau (2007c) reported that of those wvaitiquired limb absence, 54% lost their
dominant limb and found amputation of the dominkmib to not be correlated with

prosthesis use or prosthesis rejection.

Gaine et al (1997) reported that half of the indils in their sample that had amputation

as a result of traumatic causes lost their domihanfit but that absence of dominant limb
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had no effect on the prosthetic success score tftos wear, satisfaction with the
prosthesis, and function). However, although natigtically significant, Gaine et al
(1997) found that those patients who lost their mhamt limb wore their prosthesis for an
average of two and a half hours less each dayttieae who lost their non-dominant arm.
However, they did not give any further details reljag how this was assessed. In
contrast, Hacking et al (1997) found that of th&43df their sample who lost their
dominant limb, of these 89% wore the prosthesisgieater than four hours a day, but
50% of those who lost the non-dominant limb did wetr the prosthesis and only 40%
wore it for greater than four hours. No statisticalationship was reported between
dominancy and prosthesis use. It appears limb damom is not related to prosthesis use
but due to the lack of statistical evidence regbrtethese limited number of studies, it is
difficult to draw any conclusions regarding theasation between limb dominancy and
prosthesis use. Additionally, Biddiss & Chau (200atso found mixed evidence of
whether limb dominance is related to prosthesis aisg asserted that based on the

evidence, if it is correlated, it is probably omalyninor factor.

1.3.3.7 Factors associated with prosthesis useidyment

Without a longitudinal study it is difficult to asdain if prosthesis use is predictive of
employment or whether employment is predictive rafsghesis use. Therefore this chapter
can only discuss cross sectional correlational. d2asa from Gaine et al (1997) found that
at time of the study five participants of a totdbd in their study lost the jobs they had a
time of the amputation, and 11 participants inrtlstudy reported changing occupation
after limb absence. Gaine et al (1997) also fourad ho patient fitted with a prosthesis
after 12 weeks post amputation returned to gaiefuployment. No statistical analyses
were reported for this study. Also, no analysisneein employment and prosthesis use
was conducted. Biddiss & Chau (2007c) reported tlad¢s of unemployment and
disability leave were low in their sample (but didt report the rates) and stated that they
were not statistically different for prosthesis wega and prosthesis rejecters. However,
they did not give any indication as to whether ¢hemas a significant difference between
full time or part time consistent wearers. Wright a& (1995) found no significant

difference in hours of use of the prosthesis foséhwho were employed and there did not
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appear to be a change in employment from pre-td goputation (Wright et al, 1995).
However, Jones & Davidson (1995) found that allapkyed people were non-prosthetic
users. Roeschlein & Domholdt (1989) found that gosssful prosthetic users are less
likely to have been employed at amputation or atetiof review. This finding by
Roeschlein & Domholdt (1989) may imply that emplemrh could be a predisposing
characteristic of prosthesis use. However, thenewaly three unemployed people in the
sample and this association was not tested staligti Hacking et al (1997) found that
having or not having a job had no influence on \wepthe prosthesis regularly, while no
statistical relationship was reported. Biddiss &GH{2007c) also found mixed evidence
of the association between employment and prosthess but did not make any further
assertions. This review shows a mix of evidence/luéther employment status is related

to prosthesis use.

1.3.3.8 Factors associated with prosthesis usengaprategies

There was a wider discussion of coping strategi€3ection 1.3.1 where Desmond (2007)
found evidence to suggest that certain copingesiras such as avoidance may result in an
individual not adjusting to the amputation. Howeveesmond (2007) found that there
was no significant difference between prosthetiersissnd non prosthetic users in coping
strategies used. In order to ascertain if usembathesis moderates the reported elevated
psychological distress in this population compacenhdividuals without amputations (see
discussion of Desmond, 2007 in Section 1.3.1), aul¥ be useful to assess whether
anxiety and depression scores differ between ufipgy prosthetic users and non-
prosthetic users. It is also necessary to investitiee role of coping strategies more in this
population in terms of whether the prosthesis imechanism of coping, especially at

earlier stages post amputation.

1.3.3.9 Factors associated with prosthesis usindriime of prosthesis

According to Esquenazi (2000), there is a direkdti@enship between the time of fitting
and long term prosthesis use and a 1-6 month wirmfoepportunity exists when there is
a much greater rate of acceptance (use) and fumattiotegration of the artificial arm for

the individual with unilateral ULA. There is someidence in the literature that supports
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fitting an individual with a prosthesis early aftamputation, as this may increase
likelihood of increased prosthetic usage (Roesnhi8eDomholdt, 1989; Biddiss & Chau,

2007c, Biddiss & Chau, 2008). Roeschlein & DomhdlR89) reported that successful
prosthesis users received their prosthesis sotia@r the individuals with limb absence
that are deemed unsuccessful. Although this wastesied statistically, nor was any
indication given of how much sooner successful siseceived their prosthesis. Gaine et
al (1997) reported that the average time from ti@icnamputation to initial fitting of

prosthesis was 6.5 months and this varied from 8kado 2 years, but 10 of the 55
participants had initial fitting before 8 weeks. wiver, there was no analysis of whether
fitting time was associated with the PSS. BiddissCRau (2007c) reported that the
prosthesis fitting time frame was an importantdadh prosthesis use for individuals with
congenital limb absence. Prosthesis rejecters itteel within a median of 3.9 years

whereas frequent wearers were fitted within 11 menAmongst those with acquired limb
absence, prosthesis rejecters were fitted a meafi@hmonths after amputation whereas
prosthesis wearers were fitted within a median ah@nths. Biddiss & Chau (2007c)

found frequent wearers were fitted approximatelyed@rs more quickly with a prosthesis
than rejecters. Biddiss & Chau (2008) found thtinfy at greater than 0.5 years from

amputation is significantly associated with highees of prosthesis rejection.

Despite evidence from these studies, there is@posing evidence that that there is no
link between time of fitting following amputatioma prosthesis use (Wright et al, 1995).
Wright et al (1995) found that 88% of participairistheir sample received a prosthesis
within the first year after amputation. There wasstatistical correlation between time of
fitting the prosthesis (greater or less than 1 yead prosthetic use. Bhaskarand et al
(2003) found that a delay in fitting had no relaship with successful prosthetic
rehabilitation, as measured by the PRS. Althougbkitg et al (1997) found that of the
group that thought the prosthesis was providethatight time, 82% used the prosthesis
regularly, of the participants that thought it wasescribed too late, 25% used the
prosthesis regularly. However, there is no repbthe actual time of fitting by Hacking et
al (1997). Since results by Roeschlein & Domhol389) and Biddiss & Chau (2007c,
2008) suggest that early fitting is related to gwesis use, and Wright et al (1995) and
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Bhaskarand et al (2003) suggest that fitting timesdrelate to prosthesis use, therefore,
there appears to be mixed evidence of the rolétofd time on prosthesis use, and most
of the studies did not report what constitutes {eéitting’. More definitive research is
needed in this area. Similarly, Biddiss & Chau (2&0found a mix of evidence but
suggested that although early fitting with a presth may increase acceptance, it will not
necessarily increase skill or functional use. Udtiely they assert that the effect of time

lapse between amputation and first fitting remainsesolved.

1.3.3.10 Factors associated with prosthesis ugisf&dion with prosthesis

Some research has suggested that satisfactionthtprosthesis is related to prosthesis
use (Biddiss & Chau, 2007c; Biddiss & Chau, 200Bhe most common areas of
dissatisfaction with upper limb prostheses thatehlbgen reported have included weight
(Dudkiewicz et al, 2004; Gaine et al, 1997; Pylatischulz, & Doderlein, (2007);

Hacking et al 1997; Datta et al 2004); and prosshesusing sweating (Gaine et al, 1997;
Dudkiewicz et al 2004; Jones & Davidson, 1995).t®at al (2004) found that 76.6% of
their sample of 60 participants were satisfied witle appearance of the prosthesis.
However no data was provided regarding how ofteaseh participants wore their

prosthesis.

Biddiss & Chau (2007c) found that individuals thetve rejected their prosthesis were
significantly less satisfied with all aspects obgthesis design, including, appearance,
comfort, function, ease of control, reliability,canost than prosthesis users. Of prosthesis
rejecters, 74% stated that they might reconsidevstpesis use if technological
improvements were made at a reasonable cost. BiddiShau (2008) found satisfaction
with the prosthesis to be strongly correlated vpitbsthesis use. In general, the literature
has reported many areas of dissatisfaction withptiesthesis experienced by individuals
with ULA. These results highlight the growing ne&a address patients’ areas of
dissatisfaction with their prosthesis, in ordergéduce prosthesis rejection and maximise
prosthesis use and patient satisfaction. One o$¢hkes of the TAPES is concerned with
‘prosthesis satisfaction’ (Gallagher & MacLachlé2000). The prosthesis satisfaction
scale of the TAPES tested by (Desmond & MacLach295) had 10 items and was
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found to be significantly positively correlated Wwigeneral adjustment and optimal
adjustment as measured by the TAPES. Thereforg,sitale could be used in future

studies with ULA to assess prosthetic satisfaction.

1.3.3.11 Factors associated with prosthesis ugisf&dion with rehabilitation service

Biddiss & Chau (2007c) found that satisfaction whibalth care in all areas especially
fitting; follow up, repair, training, and informat provision was significantly lower for
prosthesis rejecters. Prosthesis rejecters weie spificantly less satisfied with the
information provided with respect to prosthetichieclogy, sources of funding, use of
multiple prostheses, level of expectations set, @vefrall knowledge and experience of
health care providers. Both prosthesis rejecteds feEaquent wearers were interested in
receiving better information on non-prosthetic op$ (i.e. strategies for accomplishing
activities without use of a prosthesis) and resesifor peer support (Biddiss & Chau,
2007c). Biddiss & Chau (2007c) acknowledge thasehindings may be related to the
fact that they found frequent wearers were fittpdraximately 3 years more quickly with
a prosthesis than rejecters. These findings sugdiebat dissatisfaction with the service
may lead to prosthesis rejection. Biddiss & Cha0@ also found greater satisfaction
with service to be significantly associated witlogithesis use. However, there is no data
from these studies investigating whether satisfactvith service is related to service
uptake and if service uptake is related to prosthese. Further attention needs to be paid
to areas of dissatisfaction amongst patients agestigd by Biddiss & Chau (2007c).

1.3.3.12 Factors associated with prosthetic useidgh
Biddiss & Chau (2007c, 2008) have provided evidetinz¢ provision of choice to the
patient can be beneficial to the health service.éx@ample, in Biddiss & Chau (2007c),

frequent prosthesis wearers reported a signifigagtieater involvement in ‘choice’

regarding involvement in selection of their primapyosthesis. However, prosthesis
rejection and involvement in prosthesis selectias wot related to the type of device
selected. Emphasising that it is simply having theice of which prosthesis is chosen

appears to predict prosthesis use.

59



Chapter 1 Literature Review

1.3.3.13 Factors associated with prosthesis usen@bidities

In Section 1.3.2, the prevalence of co-morbidisash as PLP, and RLP were discussed
and the impact these co-morbidities have on thevishaal with ULA. Koojiman et al
(2000) and Roeschlein & Domholdt (1989) found resstihat suggested that those who
suffer from PLP and PLS are less likely to wearasfhesis. Specifically, Roeschlein &
Domholdt (1989) reported that unsuccessful prosthasers had more complications
(visual handicaps, trauma to other limbs, heartl@rms, bone or joint problems, or
phantom pain or sensations). However, there wagpart of whether these findings were
statistically calculated or simply an observatiGther studies have found support for that
suggestion through patients citing reasons for thiey ceased using their prosthesis. For
example, Davidson (2002) reported that 85% of #mae had some pain, and that 42%
of participants reported that pain interfered witleir ability to wear a prosthesis.
Participants in Datta et al (2004) cited pain as ohthe reasons for prosthesis rejection.
But there was no data nor any statistical relabignbetween how many individuals that

currently wear a prosthesis and those who repant pa

Several other authors have found no link betweeR Bhd prosthesis use (Biddiss &
Chau, 2007c, Dudkiewicz et al 2004, Wright et 83,9Jones & Davidson, 1995) or RLP
and prosthesis use (Biddiss & Chau, 2007c, Dudkiewt al 2004, Jones & Davidson,
1995). Jones & Davidson (1995) stated that RLPLd? Bid not affect prosthetic usage.
However, they did not give any details of how thegched this conclusion. Wright et al
(1995) found a significant correlation between P&Rd shoulder stiffness but no
correlation was found between PLP and discontionabf the use of the prosthesis.
Biddiss & Chau (2007c) reported no significant elifnces in RLP, PLP or upper body
pain were observed between prosthesis rejectersfreqdent wearers. However, no
details were reported regarding differences betvomeasional users and frequent wearers
or prosthesis rejecters in these domains. In Haelegl’'s (2009) study, individuals who
used a prosthesis were significantly more likelyaport PLP, but they acknowledge that
they do not know if using a prosthesis contribitegain or is used to relieve it. The other

pain types were not associated with prosthesis use.
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These studies show a mix of evidence of a relatipndetween co-morbidities and
prosthesis use. A similar mix of evidence was fobgdBiddiss & Chau (2007a) in their
review of the literature and they concluded that definitive role remains unresolved.
Roeschlein & Domholdt (1989), Davidson, (2004), tBatt al (2004), and Hanley et al
(2009) suggesting that co-morbidities are relategrosthesis use, whereas, Wright et al
(1995), Jones and Davidson (1995), and Biddiss &uC{2007c) suggest that they are
unrelated. It is difficult to know without a longdinal analysis if co-morbidities such as
pain influence prosthesis use or if prosthesisinfigences pain, particularly as the type of
prosthesis used was not assessed in Hanley €2809) study. Individuals who reported
using a prosthesis were not significantly moreljike have neck, back or non-amputated
limb pain. Prosthesis use demonstrated a non-gignif trend to be associated with the
presence of RLP. They did not report if any assmriavas calculated between prosthesis

use and QOL, despite gathering data on QOL.

1.3.3.14 Additional predictors

There are other predictors that have been investigan relation to prosthesis use,

although not as commonly as the predictors alrehsiyussed. Participants in Roeschlein
& Domholdts (1989) study, who were prosthesis yseese found to have a higher level
of education than unsuccessful users, althoughfiming was not tested statistically.
Also, Roeschlein & Domholdt (1989) reported thabsh who were unsuccessful
prosthetic users reported significantly less acsp of amputation at time of review.
Roeschlein & Domholdt (1989) did not detail howcaptance’ was measured and they
did not say if this difference was compared toiplytsuccessful users or successful users
or both. In order to ascertain whether acceptaf@nputation or educational level have
any relationship with prosthesis use, it is neagsgatest this relationship statistically in

future research.

1.3.3.15 Prosthesis use summary and conclusion

This section has discussed how studies differ imtwhey are defining as ‘prosthesis
success’. Some are referring to whether prosthesiss used at all versus being outright

rejected and others are assessing frequency oftusemportant to know how prosthesis
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success was defined in a study before concluding factor is related to prosthesis
‘success.’ The methodological problems in assessiagy of these studies were apparent
with several studies drawing conclusions withoutistically testing relationships or
differences. In addition, to date no longitudinaldy has been undertaken to explore the
factors associated with prosthetic use. Additionathis review is based on a small
number of studies with individuals with ULA. Neueeless, while taking into
consideration the shortcomings and limited evidertbés review suggests that the
following factors may be related to prosthesisatips:
» Certain developmental stages may be associatecpvatithesis rejection.
* Females with acquired limb absence may be mordylite reject a prosthesis
compared to females with congenital limb absenceales.
* Those who lose a limb through congenital causesnawee likely to reject a
prosthesis compared to those who lose a limb thraeguired causes.
» Those with higher and lower levels of limb absear more likely to reject their
prosthesis.
* Those with congenital bilateral limb absence areenidely to reject a prosthesis
compared to those with congenital unilateral lirbsence.
* Those who are less satisfied with their prosthesgy be more likely to reject a
prosthesis.
» Those who are less satisfied with their service baynore likely to be prosthesis

rejecters.

Although for other predictors, such as employmentmorbidities and fitting time, the
available evidence is mixed and inconclusive. Taga @lso appears to suggest that coping
strategies employed do not differ between prosshesers and non users. However,
caution is applied with this assertion as only analysis with individuals with ULA has
been conducted regarding coping strategies and BuAher analyses will enable a more
definitive conclusion. This review could not findfScient evidence of what factors may

contribute to greater hours of prosthesis use.

As is evident from this review of the literature,osh studies are concerned with
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identifying the predictors of prosthesis use sustd@amographic, physical or amputation
related factors and there are very few assessimgslgchological or social factors that
predict prosthesis use. For example, studies ssididaliss & Chau (2007c) emphasised
peer support and the need for information regardmgprosthetic options and the state of
technology, but did not investigate factors such pagchological state and coping
strategies. Indeed Biddiss & Chau (2008) acknowdedigat many of the internal

motivating factors may not have been adequatelfucag in their study.

Although these factors have identified what mightédict whether a prosthesis is used
versus rejected, or what might promote greater airprosthesis use, whether this
represents ‘prosthesis success’ or at least ‘rétadion success’ can be argued. It is
important to identify predictors of ‘prosthesis sess’, as defined by RP’s and individuals
with ULA. It can be argued that, using pre-defirgefinitions of success are not taking
into account the patient’s perspective and whahgortant to them in terms of prosthesis
use and is not considering the possibility thaeespn who only uses their prosthesis for
specific activities is as functional in other attes without the prosthesis as another
individual is who wears the prosthesis all the timhés argued that these outcomes are not
taking a holistic view of the patient’s rehabilitat, by almost equating prosthetic use, as
indicative of ‘the most important’ outcome of refigsition. This does not support the
goals of rehabilitation which should consider mpagient centred outcomes. However, it
is acknowledged that Gaine et al (1997) ‘Prosth&ticcess score’ and Bhaskarands et al
(2003) similar ‘Prosthetic rehabilitation score’capsulates this notion that prosthesis use

defined by hours use is not enough to determineesisc

Future research needs to understand the furthexarmpany of these outcomes may have
on an individual’'s QOL. Although many studies hawe investigated the outcomes other
than prosthetic use, many of them acknowledge itha needed. Davidson (2002)
expressed that individuals with limb absence nesdonly prosthetic rehabilitation but
also a program to assist in their return to voeceigsychological, functional and social
well-being. Biddiss & Chau (2008) acknowledge thleir study does not address

implications of prosthesis acceptance or rejectioterms of overall QOL. Biddiss &
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Chau (2008) suggested that a study on QOL andpocation of qualitative comments is
needed.
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Chapter 1.4 Outcomes Assessment

Desmond & MacLachlan (2005) admit that relativetild is known about the outcomes
of ULA. The desired outcome for each patient isliappon, training and integration of
the prosthesis; however, quality rehabilitationgbeyond that outcome and accounts for
individual variables that ultimately impact the iemtcalculus of successful rehabilitation
(Yancosek, 2009). Livneh, et al (1999) recommendceptualising psychosocial
adjustment to disability as influenced by a host imtferactive socio-demographic,
disability-related, personality and environmentakiables. The purpose of identifying
outcomes of ULA is that ultimately knowing the inmm@mt outcomes can enable the

comparison of interventions and service delivery eontribute to cost effectiveness.

It needs to be agreed upon what should be thefspgoals following the absence of an
upper limb, whether it is prosthesis use or wheihes more than that. As Jones &
Davidson (1995) posed, are the goals to enabléi@np#o function effectively at home, at
work, and in leisure tasks? If it is found to berenthan simply use of the prosthesis, then
rehabilitation should focus on providing a patienith the ability to reintegrate
functionally and socially to leisure and work attas (if desired by the individual), be it
through the use of a prosthesis or not. Givendhét limited function is possible with an
upper limb prosthesis compared to the comparativgdpd function a lower limb
prosthesis affords, as acknowledged by Gaine €1947), perhaps ability to perform a
task through use of an upper limb prosthesis shootide considered more important than

ability to perform the task in general by whateneyans possible.

The proceeding discussion in Chapter 1.3 demoestrédte wide range of potential
outcomes following ULA. Rehabilitation settings @it use standardised outcome
measures to assess patients’ success followindpitedidon. However, it is important to

ascertain if these measures used are relevantetgpdipulation and incorporate the
necessary outcomes. For example, the outcome nesathat have been reportedly used

amongst individuals with ULA may not be adequatelgvant to individuals with ULA.
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For instance, most of the outcome measures avaifabluse with individuals with ULA
and used to measure outcomes in many researclestade either designed to measure
upper limb injury and not specifically amputatiang. Disability of the Arm Shoulder and
Hand scale; DASH; Hudak, Amadio, Bombardier, & UECKS96); were developed for
individuals with lower limb absence first (e.g. Aity Amputation and Prosthetic
Experiences Scale; TAPES; Gallagher & MacLachla®dQ02, are meant for use with
children (e.g. PUFI; Wright, Hubbard, Jutai & Nauma2001); or are mainly concerned
with prosthetic function and satisfaction and dé measure psychosocial outcome (e.g.
Prosthetic Profile of the Amputee; PPA; Grise, GartGagnon, & Martineau, 1993). A
measure that is developed solely for adult indiglduwith upper limb amputations, to

assess their physical and psychosocial outconme=eided.

However, in order for any outcome measure to beldped, an agreed set of outcomes is
needed concerning physical, functional and psyatiasoutcomes, reflective of the well
accepted bio-psychosocial perspective (Engel, 19R@habilitation is a broad field
involving many areas of the functioning of a perstis the bio-psychosocial model
enables rehabilitation to address all aspects ef garson. However, Mermis (2005)
suggested that while the bio-psychosocial perspegtiovides a broad look at the person,
it is useful to break the conceptualisation dowto its domain levels and to define their

relations in a meaningful way for measurement.

There is currently no agreement on which outconmulshbe measured in amputation
rehabilitation. Deathe, Miller & Speechley (200dserved that outcomes may be viewed
as having a hierarchical order, ranging from thederto the complex, as in prosthetic
prescription, prosthetic wearing time, mobility feemance and social activity, or

community reintegration regardless of prosthetie (Beathe et al, 2002). Deathe et al
(2002) found that the majority of rehabilitatiomtes in Canada collected information on
patient outcomes concerning amputation but mosd ugermal measures. This suggests
that there is no consensus regarding patient @rano outcome measurement tools in the
area of amputation rehabilitation in Canada. Thestmmommon outcome measure

reportedly used is a non-standardised dischargecklitie of activities in which
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independence is believed to be important. Deatlad @002) recommend that amputation
rehabilitation care providers reach a consensus agich outcome measures are to be
used. This will facilitate communication betweemtres and make possible collaboration
in needed multicentre trials (Deathe et al (2002)order to have one “gold standard”
outcome measure, it is important to have one tmeompasses all predictors and
outcomes that are of relevance to all individualthWwLA and to all members of the
multidisciplinary research team. These salient diactof importance to assess with
individuals with ULA first need to be identified.
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Chapter 1.5 Lessons from Disability Studies

The functioning of persons with disabilities iseaffed by the entire network of biological,
psychological, social, environmental, economic,alegpolicy and political factors.

However, disability research in psychology has bemited primarily to the first three

factors. Psychology needs to go beyond an empbadise person with the disability to a
broader-based approach that includes the familyedisas the political and societal realms
(Olkin & Pledger, 2003). It is essential that resbaon disability is embraced by
psychology, and that the same principles (such rasemphasis on personal and
environmental influences) that are based on ditalstudies in general are used by

researchers in ULA/ absence.

The social model of disability focuses on the doaiad environmental barriers that
oppress some impaired people. This model focuseshensocial and institutional
structures in which certain physical, emotional amdllectual ‘differences’ are identified
and treated. The social model sees disability asetfiect of an environment which
discriminates against and disables certain ‘implirendividuals (Marks, 1999).
Impairment only becomes disability because of d@tractures and organization (Marks,
1999). It is acknowledged within the disabilityeliature that disability is multifaceted, and
it is important to look beyond physical/ functiordhsability to the entire personal, social

and environmental context of the individual.

Disability studies are grounded in the social madalisability and traditionally reject the
medical model of which most disability research hasn built (Olkin & Pledger, 2003).
The importance of the social and contextual aspeatésability is reflected in the WHO's
ICF (World Health Organisations International CiAsation on Functioning and
Disability) framework. The ICF measures health ashbility at both individual and
population levels. The overall aim of the ICF cifisation is to provide a unified and

standard language and framework for the descrigtfidrealth and health-related states.
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The ICF model proposes that function is a positwgcome that arises out of the
interaction among body structures, body functicadjvity, and participation (Bartlett,

Macnab, MacArthur, Mandich, Magill-Evans, Young,dBeConto-Becker & Polatajko,

2006). In contrast, disability is the negative ame that arises out of the interaction
among impairments, activity limitations and pagation restrictions (Bartlett et al, 2006).
Essentially, the ICF considers disability to bespaially and environmentally constructed.
Function and disability are modified by context,iethis not only internal (personal) and
external (environmental) factors but also the ed@on among these components.
Personal factors are thought to comprise the clarsiics of the person independent of
the health condition and environmental factorsudel the physical, social and attitudinal

environments in which people live (Bartlett, etz006).

ICF is based on an integration of both the medama social models of disability,
addressing the biological, individual and socigtatspectives of health, reflective of the
bio-psychosocial approach. The literature presemeViously has demonstrated the
essential role of physical, functional and prosth&ictors following amputation as well
documented in the upper limb amputation literatitewever, it is important to ensure
that the literature on upper limb absence addresepsychological, social, prosthetic,
functional and physical factors that can all infloe rehabilitation outcomes and assess

how they interact.

The ICF also acknowledges the important role ofspeal factors, but they are not
classified due to the large social and culturaliarare associated with them. Personal
factors are defined as the particular backgroun@rofindividual's life and living and

comprise features of the individual that are nat pha health condition or health states.
These factors may include gender, race age, otbalthhconditions, fitness, lifestyle,

habits, upbringing, coping styles, social backghuaducation, profession, past and
current experience (past life events and concumeeeants), overall behaviour pattern and
character style, individual psychological assetd ather characteristics, all or any of
which may play a role in disability at any level K@, 2001). As was discussed in

Chapter 1.3.3, many of these factors have beerstigated in relation to prosthesis use.
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However, there has been a stronger emphasis oanagérdemographic factors than more
personal psychological factors, and these facteexino be investigated in relation to a

wide range of outcomes following ULA.

Assistive technology (AT) is considered one of manyironmental factors that affect the
daily functioning of persons with disabilities, pewmlarly their performance of activities
and pursuit of vocational, social and communityeiasts (Scherer, 2004, 2005). AT’s are
also considered to be a key component of the emviemtal factors domain of the ICF.
Scherer & Glueckauf (2005) describe how AT's canpriove the functioning of
individuals with disabilities in community envirommts. Scherer & Glueckauf (2005)
emphasise the need for comprehensive assessnibetioflividual before selecting AT’s,
particularly of their current goals, past experenvith the use of technologies and other
supports, and predisposition to use the AT as a®lblternative or additional supports
(Scherer & Glueckauf, 2005). Assistive technologdT) for many disabilities is
considered an environmental factor that aids istégn and facilitates participation in
ones family, social and work life. The importandehe prosthesis in the rehabilitation of
individuals with ULA can clearly be seen in theetdture. However, as discussed in
Chapter 1.3.3, prosthetic usage is the most conaependent variable investigated in the
upper limb amputation literature, with many studitempting to identify the most likely
factors to predict their use. However, there ifleliresearch investigating how the
prosthetic device benefits the individual in thexdoterm, such as its relationship to
psychosocial outcomes (such as body image, psygicaladistress, QOL) and functional
outcomes (such as return to work, leisure actwjitidDL) and co-morbidities. It is
essential that prosthetic limbs also be considemdronmental factors that for some
individuals can enhance their rehabilitation outesmrather than only measuring
prosthetic “use” as the main rehabilitation outcofoowing ULA. As discussed in
Chapter 1.4, there is a plea to move away frormtbdical model of rehabilitation, which
focuses on the disability and the limitation of effects to a social model, which
emphasises the person and his her/ her participaticgociety beyond the provision of
prosthetic limbs to consideration of how such linaffect where that person can walk and

the goals that can be achieved once he or sheeartiere (Scherer, 2002a). Essentially,
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wearing a prosthesis should not be the final ommoaicome, but instead it is important to

investigate the benefits wearing the prosthesiddrate individual.

1.5.1 Conclusion

Lessons from disability studies have been drawimahis study, such as the importance
of acknowledging that societal structures can impai individual’s ability to navigate
their world, either socially or physically. There#git is important to understand how we
can remove these social barriers, by understarithagthey impact on the individual with
disability, in particular the individual with ULADisability studies also emphasise the
importance of assessing personal and environméatcabrs (such as AT) in order to
understand how each individual is affected by the&s lof the limb. The present study
intends to use these lessons from disability studgea framework for this study. Much of
the literature regarding ULA is still largely comoned with functional/ prosthetic
outcomes and there has been very little investigatito psychosocial determining factors
of prosthesis use and other outcomes. It is esdetdi rectify this and apply the
philosophy of the ICF which incorporates the peadosocial and environmental factors
into research on upper limb amputation. Amputattan no longer be treated using the
medical model of disability with the assumptiontthianly has physical repercussions. It
is also affected by psychological and social infleess and in turn impacts these aspects of
the individual. Following the ethos of the ICFjstimportant that the roles that personal
and environmental factors play in all types of Hibty are acknowledged in research and

are further investigated in research concerned avitbutation of the upper limb.
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Chapter 1.6 Research Statement

This literature review has demonstrated that aidensble amount of research in the ULA
literature has focused on identifying the saliergdpctors of upper limb prosthesis use.
Much less research has been concerned with idergithe psychosocial, functional and
physical outcomes of individuals with ULA. Lack médsearch on the likely outcomes to
expect following ULA makes it difficult for RP’s tascertain if an individual is ‘doing
well’ following ULA. It is important to determine kat is important to assess in relation to
individuals with ULA, in order to be able to detenm any issues post amputation and any
likely predictive variables. The literature hasestigated an array of variables, with many
deemed to have little impact on overall outcomess important to know what factors are

the most salient to investigate.

Additionally, the definition of successful prostigesise is largely inconsistent across
studies attempting to identify the determinantsso€cessful prosthesis use. However,
some studies consider successful prosthesis usewdether a person uses a prosthesis at
all, compared to others who completely cease uaingosthesis, while other studies
consider successful prosthesis use to be deternfipedimber of hours prostheses use.
Consistency is clearly needed on this term. Howereither of these definitions are
considering the patient’s perspective on what ctutes successful prosthesis use. It was
acknowledged by Fishman (1977) and Herberts, Ko@ame (1980) and later re-stated
by Saradjian et al (2008) that prosthesis use andpgance is a complex process that lies
within the psychology of the person more than aghhical features of prosthesis itself.
Therefore, arguably it is necessary to incorpothgepatients’ perspective, as well as the
RP when defining the term ‘successful prosthests as well as defining success in other

areas related to ULA.

The present thesis used a mixed method desigrder ¢@ reach agreement on the factors
of importance to take into consideration when asegsan individual following ULA.
This design aimed to answer the two main reseatmstopns, which asked what the

factors of importance to consider in ULA are andatwtonstitutes a successful outcome in
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these areas. There were two phases of study imebesrch, a qualitative phase, followed
by a quantitative phase. The qualitative compornignimportant because it allows a
research problem or issue to be explored or wheeemplex detailed understanding
needed. The qualitative phase began with a casly séport that demonstrated a novel
interview technique, the repertory grid interviewchinique, amongst both a high
technology and low technology user in order toiklibeir opinions of their starkly
different prostheses while demonstrating a novethow that could be used in clinical
practice. This RGT also revealed the individuauratof prosthesis use and the need to
assess an individual’s needs in their own termg. RGBT provided a foundation to begin
the next qualitative part of the study, which inxead interviews with RP’s and focus
groups with individuals with ULA in order to exparwh the factors of importance
regarding absence of the upper limb. The data fteenqualitative phases informed the
guantitative Delphi phase which aimed to reach emgent on what constitutes success
following ULA and the factors that should be takémo consideration during

rehabilitation of individuals with ULA.
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2.1 Mixed Method Design

The present study will use a mixed method desigooteduct this research. There are
many different variations of the term ‘mixed methatesign such as multi-method
designs and mixed model designs; and often theasestare used interchangeably.
Therefore, when used, one may be referring to the of various combinations of
gualitative methods within a single study; or tlmmbined use of different quantitative
methods; or a mix of qualitative and quantitativetimods in a study; or may mean
borrowing a sampling an analysis technique assatiatth one methodology for use in
another (O’Cathain & Thomas, 2006). However, @ngued that multi-method studies are
more accurately referring to studies that use rtttaa one research method in their study,
such as two differing types of qualitative techmguJohnson, Onwuegbuzie & Turner
(2007) attempted to reach a definition of mixed hodt research by asking for its
definition by leaders in the field. Once such diéfam provided by Al Hunter suggested
that a multi-method study is when “...different stylef research may be combined in the
same research project” (Johnson et al, 2007; p.It@re has been a move to standardise
terminology and call ‘mixed method’ research thatickh combines qualitative and
guantitative methods in the same study (TashokKoriTeddlie, 2003). Therefore,
specifically, this study wishes to conduct a mixedthod research design, which will
include quantitative and qualitative research. Atatle definition of mixed method
research is drawn from John Creswell’'s definitiosonf Johnson et al (2007) as “a
research design (or methodology) in which the mebea collects, analyzes, and mixes
(integrates or connects) both quantitative and iuiade data in a single study or a

multiphase program of inquiry” (p.119).

The use of mixed method research is a fairly redewelopment. Historically, the two

standard research types in social scientific rebeare quantitative and qualitative
research types. However, it has been suggestednilkatl method research is the third
research type (Johnson & Onwuegbuzie, 2004). Thasebeen some objection to the use

of mixed method research as it is claimed that tiizive and qualitative research cannot
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and should not be mixed in the same study as tredjgens underlying them (positivism
and constructivism respectively) are not compatibléhis has been dubbed the

incompatibility thesis (Howe, 1988).

2.2 Pragmatism

However, a counter argument to these assertiohsitisinder the philosophical paradigm,
pragmatism, these two research approaches can md ras the basic philosophy of
pragmatism is that you one can use multiple metlobdiata collection to best answer the
research question (Robson, 2002). In addition, H{A@88) posits that pragmatism as a
paradigm allows for the simultaneous utilisationqofntitative and qualitative methods.
Cherryholmes (1992) and Murphy (1990) asserted phagmatism is not committed to
any one system of philosophy or reality. Researchare freedom of choice with regard
to the methods, techniques, and procedures thatriees their needs and purposes. They
also do not see the world in one view and pragtsagigree that research always occurs in
social, historical, political and other contextsré€wvell, 2007). Therefore, based on
pragmatism, mixed method research should use aochethd philosophy that attempt to
fit together the insights provided by qualitativedaguantitative research into a workable
solution (Johnson & Onwuegbuzie, 2004). Johnsonr&@egbuzie (2004) suggest that
research approaches should be mixed in ways tHat die best opportunities for

answering important research questions.

Cornish & Gillespie (2009) argue that the pragmpacspective is more suitable to health
psychology research compared to realism or cortstisim as it enables both critique and
action that are needed in health research, whithargealism nor constructivism achieve
alone. Pragmatism differs from realism in that pnagsm does not claim that knowledge
reflects an underlying reality (Rorty, 1981). Pragism asserts that practical activity is
the basis of knowledge. Specifically, that knowkedg judged according to its
consequences in action and that knowledge is afdo@ction. Knowledge is claimed by
Rorty (1999) to mediate our relation to the phylsiaad social world. According to
Cornish & Gillespie (2009) pragmatism is pluraligt, that it accepts the variety of

competing interests and forms of knowledge. Itlso aritical, in that its focus on the
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interests served by knowledge invite questioningvbbse interests are being served.
However, it is also non-relativist, in that knowdedcan be evaluated by reference to its
ability to facilitate successful action. It is alaotion oriented in that everyday problems

and actions are the primary reality and test ofkmawledge.

Ultimately, Cornish & Gillespie (2009) argue agaiashierarchy of methods in research.
The pragmatist approach supports the assertionthiag is no absolute best method of
gathering knowledge, but each method is good aewicly particular goals (Baert, 2004).
Additionally, Cornish & Gillespie (2009) suggestathealth research that wishes to serve
the practical interests of lay people or servicersisnay appropriately begin with people’s

experiences and perspectives.

2.3 Present study design

There are two main reasons why a mixed method nesedesign are chosen when
conducting research. Firstly, it is commonly argubdt the sum of both methods is
greater than the individual parts (Barbour, 1998) that the strengths of one method can
be used to overcome the weaknesses of another dneyhosing both in a research study
(Johnson & Onwuegbuzie, 2004). Additionally, thesearch design is often useful in
order to expand the scope of enquiry by accessiwglar range of data (O’ Cathain &
Thomas, 2006) and is ideal in areas where therurently little information such as
literature on ULA. There are additional advantatieg have been suggested by Johnson
& Onwuegbuzie (2004) to conducting mixed methodeaesh such as the ability to
provide stronger evidence for a conclusion throeghvergence and corroboration of
findings; increase generalisability of results; lgaive and quantitative research used
together produce more complete knowledge necessanjorm theory and practice; and
can add insights and understanding that might Issedi when only a single method is

used.
There are also several different types of desigas ¢an be used within mixed method

research. Firstly, it is important to ascertain thason a mixed method design is being

used. It can be used for several reasons suchngs@mentarity (to get a greater picture),
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development (one method used to aid another),guiation (findings from two different
methods are compared and agreement is soughtysialtisation (a process of comparing
data sets to explore convergence, divergence, antfadiction; O’Cathain & Thomas,
2006). The main reason the present study has chaseixed method design is for
development purposes in order to gather a widerggéoe of data of importance in the

gualitative phases and to use this data to devedoys for the quantitative phase.

Secondly, it is necessary to decide in what ordedifferent components of the study will
be conducted. Methods can be taken concurrentiyeseially or iteratively. The present
study intends to conduct the phases sequentiatly avgualitative phase first, which aims
to identify the important factors involved in thehabilitation of individuals following
ULA, the usefulness of qualitative techniques ihiaging this aim; and the perspective of
both RP’s and individual's with limb absence. Th®aliative interviews and focus groups
will then inform the quantitative phase (O’Cath&ifThomas, 2006).

Thirdly, the priority of the methods to be undegaks an important consideration. For the
present study, it is difficult to ascertain whiobngponent takes priority as all phases are
important in their own right. Without the qualitai phase, the quantitative phase would
lack substance and without the quantitative phagee would be little agreement as to the
importance and applicability of the findings. THere it is argued that for the present
study, the qualitative phase and quantitative pleasé have equal priority (O’Cathain &
Thomas, 2006).

An important element of mixed method research isjast conducting qualitative and
guantitative components of a study, but integratimgr findings. Integration in mixed
method studies can take place at varying stagekeimesearch design and data can be
integrated back and forth through various stageshé present study, the integration is
built into the design of this study, as phase aqualftative case study using repertory grid
technique, interviews and focus groups) informssphavo (a quantitative Delphi study).
O’Cathain & Thomas (2006) suggest that mixed methedearch can involve qualitative

research facilitating quantitative research by ¢&ivey hypotheses for testing or
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generating items for a questionnaire. O’Cathain Bomas (2006) expand on this by
suggesting that qualitative interviews or focusugp® can be used to generate items and
language for a questionnaire that will then be usetdsurvey. The qualitative component
is considered to be a mark of quality, i.e. relévand understandable for potential
respondents. It has been recommended that thedndivcomponents of a mixed method
study are of high quality (O’Cathain, Murphy & Nmh 2008); which is why the
gualitative and quantitative components will beortgd separately in this study. It has
been suggested that if the qualitative and quaingtalata are credible and valid then the
mixed method study has high quality data (Teddli€a&&hakkor, 2009).

A mixed method design has been used recently irathgutation literature by Couture,
Caron & Desrosiers (2010) to describe the leisutwidies, satisfaction and constraints on
participation amongst individuals with lower limbmputations. Their study involved
assessing 15 individuals using a quantitative teiguiofile questionnaire 2-3 months post
discharge from rehabilitation to gain a generakcdpson of leisure activities, constraints
and satisfaction. There were subsequent semi-gstactinterviews with a sub sample of 8
participants using semi-structured interviews ttaobthe perspective of the participants
regarding their experience of leisure activitiescei the amputation. This study showed
that there were 12 different leisure activities average, and that there was a reported
decrease in participation in all categories ofuemsactivities, but overall satisfaction was
high. Participants experienced constraint in pguditton in leisure activities due to lack of
accessibility, material considerations, functioahllities, affective constraints and social
constraints. Couture et al (2010) stated that tireednmethod design was particularly
helpful in studying leisure activities following v@r limb amputation because both
guantitative and qualitative data enriched theidarstanding of the phenomenon. The
guantitative data provided information on the ektehparticipation in leisure activities
and satisfaction with leisure activities and pimged the most important areas of
constraint. The qualitative data provided an oppoty to discover how participants
experienced their activities and how personal axigreal constraints influence their
participation.
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This study has decided to use a mixed method apiprioa development purposes as this
study wishes to reach agreement on the factorsmpditance following ULA. This design
will answer the two main research questions, wlisked what the factors of importance
to consider after ULA are and what constitutes ecassful outcome. As mentioned in
previous paragraphs, the present study will useqaential mixed method design with a
repertory grid case study and two concurrent catalg phases informing a subsequent
guantitative phase. This study has decided thalitgtiee and quantitative methods are
necessary to answer the research question bedaergei$ currently very little research
which has identified the factors of importance duling ULA. The qualitative phase
(repertory grid, interviews, and focus groups) ecessary to identify the most salient
factors that need to be considered in rehabiltatod the quantitative phase (Delphi
study) will clarify their wider importance. The ditative component is important because
it allows a research problem or issue to be exglarea complex detailed understanding
needed. Figure 2.1 details the overall design agithoal of the present thesis.

This thesis will commence with an analysis of tvese studies of prosthesis users using
an interview technique known as the repertory ¢gchnique (RGT). This aspect of the
study will demonstrate the individual nature of giheesis use and the need to assess an
individuals needs in their own terms. The RGT pdesi a foundation to pursue the next
gualitative part of the study, which involves iMiews with RP’s and focus groups with
individuals with ULA in order to expand on the faxd of importance regarding absence
of the upper limb. Finally, data gathered will infothe quantitative Delphi phase which
aims to reach agreement on what has been eliatddte from the qualitative elements of
this thesis.
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Interviews conducted with
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Interviews and Focus groups with
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Inferences drawn from qualitative data
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A three round Delphi Study reaches agreement on edrestitutes successful outcomes
areas where there is previously disagreement. EhghDstudy also reaches agreement
what factors should be taken into consideratioRB¥s during rehabilitation of upper

limb absence

Figure 2.1 Design of thesis

2.4 Thematic analysis

in

Following the repertory grid interviews, interview#th RP’s and the interviews and focus

groups with individuals with ULA, thematic analysigas undertaken by analysing the

transcript of the tape-recorded interviews. Thematialysis was chosen as it offers an

accessible and theoretically flexible approach malysing qualitative data (Braun &

Clarke, 2006). This was considered important aetive@re no hypotheses selected for this

part of the study and it was felt this phase regli;t method of analysis that allowed the

data to emerge in whatever direction was naturbke Process of thematic analysis

involves searching across a data set to find redgadtterns of meaning (Braun & Clarke,
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2006). Joffe & Yardley (2004) state that therefare published guides concerning how to
carry out thematic analysis and it is often usepguhlished studies without clear report of
the specific techniques that were engaged. Braublake (2006) rectified this lack of

guidelines by providing a thorough discussion @ thtionale, philosophy and process of
using thematic analysis in psychology research.sé&tguidelines were followed in the

present study. Since thematic analysis was useskweral aspects of this study, this
chapter was deemed the most appropriate sectiahtibbe discussed in this thesis. This
section will detail why thematic analysis was chroas an analytic technique and how the

method was undertaken.

Boyatzis (1998) characterizes thematic analysia I to use across different methods.
Ryan & Bernard (2000) locate thematic coding asacegss performed within ‘major’
analytic traditions (e.g. grounded theory), rattiemn a specific approach in its own right.
However, Braun & Clarke (2006) state that thematalysis should be considered a
method in its own right and argue that one of teadfits of thematic analysis is its
flexibility. Braun & Clarke (2006) also assert thitere are two types of qualitative
analytic methods, those that are tied to or stegnrfiiam, a particular epistemological
position (such as Interpretative Phenomenologicaalysis; IPA); and those that are
essentially independent of theory and epistemobogy can be applied across a range of
theoretical and epistemological approaches. BrauGl#&ke (2006) assert that thematic
analysis is of the second type and is compatibth both essentialist (universal truth, not
dependent on context) and constructionist (trutbcaasstructed by our social world)
paradigms within psychology. Through its theordtfomedom, thematic analysis provides
a flexible and useful research tool, which can poédly provide a rich and complex
account of data (Braun & Clarke, 2006).

Braun & Clarke (2006) state that thematic analisia method for identifying, analyzing

and reporting patterns within data. Braun & Clafk@06) suggest that it is important that
the theoretical framework and methods match whatesearcher wants to know and that
they acknowledge these decisions. Braun & Clark#®§2 argue that use of thematic

analysis as opposed to IPA or grounded theory m#aatsresearchers do not need to
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subscribe to the theoretical commitments of grodnttesory if they do not want to
produce a complete grounded theory analysis. B&aiarke (2006) acknowledge that
thematic analysis does not have any particularta¢jom as an analytic method. However,
they argue that this is because it is poorly deatarctand claimed, yet widely used. Braun
& Clarke (2006) suggest that a rigorous thematialymis can produce an insightful
analysis that answers particular research questiessentially, Braun & Clarke (2006)
consider it important to choose a method that m@miate to the research question. The
present study has chosen pragmatism as the thediegdisis of the present analysis, based
on the previously stated suitability of pragmatisnthe overall design of the study and its
suitability for understanding health research (&br& Gillespie, 2009).

2.5 Method of analysis

According to Braun & Clarke (2006), a theme capusemething important about the
data in relation to the research question and septe some level of patterned response.
There are two ways to identify themes or patterithimv data, inductive or ‘bottom up’
(e.g. Frith & Gleeson, 2004) or in a theoretical daductive, ‘top down’ way (e.qg.
Boyatzis, 1998). An inductive approach means teends identified are strongly linked to
the data themselves (Patton, 1990). This methaghalysis has been used previously in
relation to understanding how men’s feelings alibatr bodies influence their clothing
practices (Frith & Gleeson, 2004); and the expessrof women with polycystic ovarian
syndrome (Kitzinger & Willmott, 2002). Additionallybased on the article by Braun &
Clarke (2006) several studies have followed thepraach such as Harcourt & Frith
(2008) who investigated women’s’ experience of ralie appearance using thematic
analysis. It has also been used to explore theebsamo rehabilitation and return to work
for chronic pain patients (Patel, Greasely & Wafsdd07) and to assess patients and
nurses’ perspectives on oxygen therapy (Eastwoo@piell, Gardner, & Considine,
2009).

Braun & Clarke (2006) also discuss the importantédentifying the ‘level’ at which

themes are identified, that is, the semantic (eigdkvel) or latent (interpretative level) as

suggested by Boyatzis (1998). The present stueénds to analyze data in an inductive
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semantic level, meaning that data will be analyssdependent of any theoretical
presuppositions and the explicit or surface meaningpe data will be analysed and not

anything beyond what the participant has written.

Braun & Clarke (2006) state that it is importantrezognize that qualitative analysis
guidelines should be applied flexibly to fit thesearch questions and data (Patton, 1990).
Additionally, it is important to note that analysssnot a linear process of moving from
one phase to another, it is actually recursivenat tnovement is back and forth between
phases as needed. There are 6 basic steps of ihenatysis suggested by Braun &
Clarke (2006). These steps are similar to many rothelitative analysis methods
suggested by other authors such as Smith (1995Ceswivell (2007).

Phase 1: Familiarising self with data

Braun & Clarke (2006) recommend that the researcharerses themselves in the data.
This involves repeated reading of the data andimgaid an ‘active way’, which means

searching for meanings and patterns in the dagurB& Clarke (2006) and Smith (1995)
also suggest that it is a good idea to start takioigs or mark ideas for coding at this

stage.

Phase 2: Generating initial codes

According to Braun & Clarke (2006), codes ident#yfeature of the data (semantic or
latent) that appears interesting to the analysiuBr& Clarke (2006) state that coding can
be performed either manually or through a softwaeramme. Due to the manageable
amount of raw data, it was decided to manually aibdata, to ensure full immersion and
connection with the data. The present study codedlata by writing notes in the text to
indicate potential patterns. Once the codes wesetiiied, a ‘cut and paste technique’ on
the word document (Miles and Huberman, 1994) wasl us the present study to organize

codes with their associated data extracts.
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Phase 4 & 5: Searching for & reviewing themes

Since the present study used a data driven apptoaghalysis, the themes depended on
the codes that were produced from the data. Aftedaia was coded, the codes were

sorted to into potential themes that best represemach code. Themes were reviewed and
refined until it was decided that the data withhermes cohered together meaningfully and

that there were clear and identifiable distinctibeSnveen themes.

Phase 6: Defining and naming themes

Braun & Clarke (2006) suggest that this phase weslidentifying the essence of each
theme and ensuring the themes are not too comples. phase also involves writing a
detailed analysis of each theme. Suitable quotatimm participants are presented in the
results section to demonstrate appropriate the®asie participants’ quotations may be
used more than others as their feedback was theappsopriate for reflecting the focus
of the particular theme. See Appendix A for examapdf themes, codes and data extracts

from an interview with a psychologist.

2.6 Reflexivity

The gqualitative research paradigm suggests thiixreity is important to understand the
personal values and experiences that the resealuireggs to the research process.
“Reflexivity requires an awareness of the reseatslg®ntribution to the construction of
meanings throughout the research process, anckaowaedgment of the impossibility of
remaining 'outside of' one's subject matter wheaducting research. Reflexivity then,
urges us "to explore the ways in which a reseaixh@rolvement with a particular study
influences, acts upon and informs such researdfigh{ingale and Cromby, 1999, p.
228). The researcher that analysed the qualitatate was a young, able bodied, white,
Irish female, who during the research phase wasstgpduate student. The researcher
had an interest in health psychology research, witbarticular focus and interest on
disability and ULA rehabilitation. With relativeljttle personal knowledge of the research
area of ULA, considering the dearth of researehdiure on the topic, the researcher was
particularly interested in asking the questions the upper limb prosthesis useful to

individuals with ULA?’, ‘If so, in what areas is iiseful to the individual with limb
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absence’?, ‘Can these areas be useful in asseg®ngrogress of all individuals with
ULA?' and ‘What is successful prosthesis use?’. Theearcher was interested in
assessing these questions from the perspectivadofiduals with ULA, whether they

were prosthesis users or not and from the RP’ppetive.

2.7 Summary of methodology

The present study has chosen a mixed method diesigrporating a qualitative phase that
informs a quantitative phase. This design has belemsen based on a pragmatic
philosophy that suggests that the best methodabguld be chosen for a study based on
how best to answer the research question. Duestedéircity of research investigating the
factors of importance to consider in ULA researnd the need for wider confirmation of
any qualitative findings, a mixed method sequerdegdign was considered ideal for this
purpose. This pragmatic perspective is in line wihent suggestions from Cornish &
Gillespie (2009) in health research. Further i Math this pragmatic perspective, it was
chosen to analyse the qualitative aspect of thidystising thematic analysis, due to its
theoretical flexibility when analysing qualitativdata. Due to the overlap in using this
method in several different aspects of this stuidyas decided to detail it in the present

chapter to avoid repetition.
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Chapter 3 Repertory Grid Interviews: Exploring mgrtons of

prosthetic devices
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Chapter 3.1 Introduction

3.1.1 Recent developments in prosthetic technology

There have been significant developments in uppeb Iprostheses in recent years,
including myo-electric prostheses and more recdatigeted reinnervation surgery aimed
at enhancing prosthetic arm function (Kuiken, Milleipschutz, Lock, Marasco, Zhou, &
Dumanian, 2007a)largeted Muscle Reinnervation (TMR) uses the rediderves from
an amputated limb and transfers them onto altemmathuscle groups that are not
biochemically functional since they are no longegached to the missing arm (Kuiken et
al, 2007a). Similarly, Targeted Sensory Reinneova(iTSR) is a method by which skin
near or over the targeted muscle is denervated,rtienervated with afferent fibres of the
remaining hand nerves (Kuiken et al, 2007a). Tleeefwhen this piece of skin is
touched, it provides the person with a sense ofniigsing arm or hand being touched
(Kuiken et al, 2007a). TSR offers the possibilligtta person with an amputation may one
day be able to feel with an artificial limb as tigbuit was their own (Kuiken, Marasco,
Lock, Harden, & Dewald, 2007b). After TMR, patieihi@ve reported that their prosthesis
is easier and more natural to use and the fundfathe prostheses has been shown to
improve by an increase in speed and efficiency ofion (Kuiken et al, 2007a; Kuiken,
Dumanian, Lipschutz, Miller, & Stubblefield, 2004Kuiken et al (2007a) acknowledged
the important psychological consequences of TSRgesting that enabling patients’
perception of feeling what they are touching couddp them incorporate their prosthesis
into their self image in a more positive manner gmdbetter connect with their physical
and social environments. However, due to the censlde costs of producing this
technology, a dilemma is posed about whom to pitessuch technology to and who will
benefit most from such technology. This chaptecdess an individualised technique for
exploring the person- prosthetic fit and explot@s tn two people; one with a traditional

body-powered prosthesis and one with a TMR fatddgrosthesis.
3.1.2 Matching person and technology

In order to address the considerable rates of enedi prosthetic devices discussed in

Chapter 1.1, it is essential to understand theigi@d of non-use of AT in general and
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prosthetic devices in particular and also to asgenivhat users require from prosthetic
devices. Chapter 1.4 provided a description ofvdigous studies that have attempted to
identify these predictors in the ULA literature. Wwever, according to Scherer (2002b), a
good match between person and technology is aahigévke prosthetic device meets the
users’ performance expectations and is easy andodale to use. It has also been
recommended that when selecting a prosthesis fomairidual, attention should be
directed at the specific needs of the individualo@@n-Triolo, 2002), that prosthetic users
are provided with a choice of available optionsh@&er (2002b), and are involved in
prosthesis selection (Wielandt, McKenna, Tooth,t&8g, 2006; Philips & Zhao, 1993).

In order for prosthetic users to be able to getdgteatest benefit from their prosthetic
limbs, it is important to understand how the usewfh technology affects how they see
themselves and how they perceive themselves itiael#o their broader social world
(Gallagher, 2004; Gow, MacLachlan, & Aird, 2004;ll@gher & MacLachlan, 1999).
Research has shown (Williamson, Schulz, BridgeBethan, 1994; Williamson, 1995)
that prosthetic users may restrict their normalvaes due to their fears about how
society views them and reacts to them, which waoldurn have an effect on their
mobility and QOL.

3.1.3 Assessing an individuals preferences

In order to successfully integrate prosthetic desimto an individual’s life, the individual
values, preferences and meanings assigned to theedsed to be explored (Pape, Kim
& Weiner, 2002). Therefore, it is essential to degenethodological approaches to elicit
and assess these meanings. Approaches such aPadtent Generated Index’ (PGl;
Callaghan & Condie, 2003) and ‘Goal Attainment Bagl (GAS: Rushton & Miller,
2002) have been used to assess the individualrprefes, values and meanings of lower
limb prosthesis users in prosthetic rehabilitatioAlthough these individualised
assessment approaches have the advantage of cansudt consumer to determine which
dimensions are most appropriate to them for eviaiiah rehabilitation, they have not
been used to determine preferences of alternatiesthgetic options amongst users.

Although, potentially these two approaches could dieered to be used to elicit
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preferences for prosthetic options, the advantddbeoRGT compared to the PGI or the
GAS is that the RGT does not focus on elicitingateg@ outcomes. Both the PGI and
GAS ask participants to nominate areas or act&/itiet are affected (PGI) or problem
areas (GAS) whereas the RGT does not draw refesdncany negative trait but instead
asks participants to elicit ‘differences’ betwedangents. Additionally, the RGT has the
advantage of eliciting concepts in a context sugtc@mparing between two elements,
whereas the GAS and PGI do not. Consequently cgzatits may have more difficulty in
producing elements of relevance to them when agliedtions using PGI or GAS.

3.1.4 Personal Construct Psychology

This individualized approach is reflected in theibaheoretical assumptions of Personal
Construct Psychology (PCP; Kelly, 1995) which datieat a situation may be viewed
differently by different people, or even differgnbly the same person at another time, as
there are always alternative constructs availablehoose from. PCP is centred on the
notion that we construe our reality, and interpret current experiences, based on our
previous experiences. Subsequently, through expegi our theories or beliefs of reality
are refined and consolidated (Borell, Espwall, Bry& Brenner, 2003). A personal
construct is considered a particular way that tinevidual has of viewing, giving meaning
to, or construing, the elements in their environm@ankowicz, 1987). Elements can
consist of individuals, institutions ideas, rolestivities and objects in the individual's
experience (Borell et al, 2003). Personal consirace elicited directly from and are
specific to the person studied. Kelly (1955) argtieat in order to understand someone,
we must do so in their own terms; which means iéieng their personal constructs,
otherwise, we run the risk of simply projecting @wn thinking on to them (Jankowicz,
2004).

3.1.5 Repertory Grid Technique

The method used to elicit an individual's persoo@ahstruct in relation to a predefined

topic is the repertory grid technique (RGT). Instimethod, elements relating to the topic
to be investigated are compared and contrastedsking participants to indicate how

elements are similar to and different from one heotind thus eliciting their constructs
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(this is known as the contrast method of triadicit@ltion; Neimeyer, Bowman &
Saferstein, 2005). The elements in a RGT were mally meant to include a variety of
selves, such as ideal self and actual self (K&8h5). These distinctions are especially
relevant when used with an individual with limb abse as Shontz (1974) refers to the
unique situation of persons with limb absence ofifta three body images, one with
prosthesis, one without it, and pre-injury intaotl. The RGT is an idiographic measure
concerned with identifying and exploring the distime qualities of a single person and
identifying patterns in how they construct meanimgelation to specific aspects of their
life. It allows its users to explore a system ofsp@al constructs which reveal the way
they organise their social world (Giles, 2002). B&g a repertory grid is a unique way of
guiding and documenting a conversation. The RGT e shown to be a useful tool
within the health sector to evaluate treatment ggezfces (Lambert, Rowe, Bowling,
Ebrahim, Laurence, Dalrymple et al 2004; Frewerwhial, & Shepherd, 2001) and
services (Melrose & Shapiro, 1999), and to aid ediwal decision making (Lambert et al
2004; MacCormick Macmillan & Parry, 2004). Thesedings suggest that techniques
grounded in the RGT may be useful in situations retteere is little medical basis for
choosing amongst a variety of procedures allowingui of patient values into the

treatment decision.

The Repertory grid was also used amongst a sanifl @articipants with upper and
lower limb absence to determine how their self-imaghanged as a result of their
amputation (Fisher, 1985). Participants were dideto successful and unsuccessful
cases based on whether they needed frequent faloappointments due to amputation
related symptoms or whether the surgeon considérech able to employ their time
usefully (returning to work or former household idg}, with those needing follow up
after a year or not employing their time usefullgsp amputation to be considered
unsuccessful. The study showed that a person’sidhcelf’ is somewhat depressed
following amputation, regardless of whether thegitsl outcome is successful. The ideal
self is seen as happier and more independent isubeessful group of individuals with
limb absence. Additionally, the former selves &sslsuccessful, happy, and independent

in the unsuccessful group. Results found that teuccessful group is more likely to

93



Chapter 3 Repertory Grid Interviews

score ideal self perfectly, and Fisher (1985) satggethat one of the contributing factors
to unsuccessful rehabilitation is holding unreaisiliefs about what one should be like.
Also it emerged that the unsuccessful group apjpehave a lower opinion of themselves

even before their accidents.

3.1.6 Conclusion

This chapter wishes to demonstrate the usefulnefedRGT to understanding the needs
of upper limb prosthetic technology users. The wetthogy of the RGT (Kelly, 1955)
was chosen in order to give an opportunity to figtacritically and to include the voices
of upper limb prosthetic users in this researchw&®&olLambert, Bowling, Ebrahim,
Wakeling, & Thomson, (2005) proposed using a sifigaliversion of the repertory grid
technique without the statistical procedure. lalso important to ascertain how a patient
who has undergone an innovative procedure suchvi® SJurgery (Kuiken et al, 2007a)
and who is a user of a prosthesis that uses thidaadd TMR sites, views their current
abilities and their current prosthesis, and howy thiew alternative prosthetic options in
order to assess the success of undergoing thieguwoe for the individual. It is also
necessary to explore any other issues, especsjighpsocial issues that may arise for the
patient through the use of this experimental deuiae essential to understand what upper
limb prosthetic users in general consider to berimortant features of prosthetic devices
and to determine what aspects, if any, that theynat satisfied with, in order to reduce
the likelihood of rejection of prostheses. It is@important to qualitatively explore the
views of upper limb users as qualitative researclhis area has been limited to date.
Incorporating Personal Construct Psychology pravittee opportunity to appreciate its
participants as shrewd individuals, and interpstefr their personal and social world
(Bannister, & Fransella, 1986). This study has ehosvo demographically different
individuals to interview and report on in orderd@monstrate the usefulness of the RGT in

contrasting individuals.
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3.1.7 Aims of the study
The aims of the present chapter are to:
1) Explore how upper limb prosthetic users (both Hgthnology and conventional)
perceive themselves and their prosthetic devices;
2) Investigate how the individual views alternativegthetic options;
3) Demonstrate a novel, idiographic method for expigrithese values and

preferences.
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Chapter 3.2 Method

3.2.1 Participants

The first participant was a young woman, Jennise(donym) who had an amputation at
the transhumeral neck (shoulder). Jennifer underwdtR surgery (Kuiken et al, 2007a)
to improve prosthetic function and ease of usenifenused a prosthesis that uses the
additional TMR sites. It had been three years shereamputation and she had her current
prosthesis for one year. She reported using hestlpesis approximately four days in the
week and for about four hours of those days. Tleerse participant, Declan (pseudonym)
was a middle aged gentleman who had congenitasridial limb absence (below the
elbow) and used a conventional body powered presthdde reported wearing his
prosthesis seven days per week and eighteen heurday. The two participants were
selected because of their contrasting backgrounu$ experiences of prosthetic
technologies. The first participant was recruited dgonsultation with Director of
Rehabilitation Psychology at Johns Hopkins Univgrdaltimore, U.S.A and the second

participant was recruited by staff from a privateH fitting centre in Dublin, Ireland.

3.2.2 Materials
The participants were interviewed using the repegrtpid technique and a blank grid was
used to facilitate this process. The elements Weat presented to the participants are

presented in Table 3.1.

3.2.3 Procedure

Ethics was sought and granted from The InstitutidRaview Board (IRB) of Johns

Hopkins University, Baltimore. Purposive samplingsmused to recruit participants for
this study, as the study specifically required aser of a high tech upper limb prosthetic
and one user of a conventional upper limb prosshd3otential participants in the U.S
were contacted by the Rehabilitation Psychologist grovided with an information sheet
(see Appendix B). An additional participant froneland was contacted by staff at a
private limb fitting centre in Ireland and invited participate. This participant was

provided with a letter of invitation (see Appendi) and information sheet by the research
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team. Informed consent (See Appendix D) was alsairmdd from the participants prior to
commencement of the interview. The participantsewaformed that the purpose of the
interview was to find out how they feel about thengents (Table 3.1) and were told that
they would be asked to compare the elements systaiha The interviews were
conducted separately with each participant. Therigwer went through each element
individually to ensure the participants understabém. Both interviews took place
between September 2007 and October 2007. Tharfteswview with Jennifer took place
in a private room in a hospital local to JenniferBaltimore, MD. The second interview
with Declan took place in a private room in a Umsiy in Ireland that was local to
Declan. Both participants received $50 and €50eesely for their participation. The
interviews lasted between one and two hours anck veerdio-taped and transcribed

verbatim to facilitate later interpretation of tgeds.

Each participant was asked to fill out a demograpjuestionnaire, which contained
guestions on marital status, education level, eityniemployment status, cause and level
of limb absence and asking for information on pgrest use (see Appendix E). As the
focus of the study was to elicit the values andggemces of users of prostheses, the
elements were predetermined by the research teaahn garticipant was given a list of
prosthetic options and self referring items (e.deal self) to ensure that potential
prosthetic options and rehabilitation relevant atp®f self perception were rated (see
Table 3.1). These elements were chosen by profedsioworking in prosthetic
rehabilitation and were based on a pilot study (Mikthadha et al, 2008). Not all
prosthetic options chosen were available to eadr dsie to financial, physical or
technological reasons. These options were stiluded to gain further insight into how

they were perceived.

For this particular procedure, constructs wereitelicusing the ‘Contrast Method’ of
triadic elicitation. Triadic elicitation is the predure used in all RGT studies to generate
constructs on which to rate elements. In this nethelements are compared and
contrasted by asking participants to indicate hdements are similar to and different

from one another and thus eliciting their conssudElements from Table 3.1 were

97



Chapter 3 Repertory Grid Interviews

grouped together into twelve randomly generated seinsisting of three different
elements. These sets were generated using a randomber generator at

http://www.randomizer.orgSee Table 3.2 for the list of the randomly getestsets.

Table 3.1 List of elements for Repertory Grid

My ideal Self

Self as | am now

Self as others see me
Intact arm

Own body

Myo-electric arm

Body powered prosthesis
Cosmetic arm

High tech prosthetic arm
Self before amputation*
Self after first prosthesis**
Transplanted arm

© 0O ~NOoO Ok WDN P

=
N R O

* this was omitted for Declan as he has congeliitdd absence
**Declan specifically focused on the first prostisehe had up until age 12, which was similar toodyb

powered prosthesis but had limited function and déehther glove covering

Table 3.2 Randomly generated sets of elements

Set Number Elements
combination
Set #1 8,7,12 Cosmetic arm, Body Powered Prosthesis, and Tramsglarm
Set #2 6, 10, 11 Myo-electric arm, Self before amputation*, Selfeaffirst prosthesis**
Set #3 7,12,5 (Body powered prosthesis, Transplanted arm, Owiry bod
Set #4 8,6,9 Cosmetic arm, Myo-electric arm, High tech prosthatim
Set #5 9,16 High tech prosthetic arm, My ideal self, Myo-elécirm
Set #6 2,8,5 Self as | am now, Cosmetic arm, Own body
Set #7 9,7, 4 High tech prosthetic arm, Body powered prosthéstact arm
Set #8 10,11, 12 Self before amputation*, Self after first prostlssj Transplanted arm
Se t#9 4,10, 8 Intact arm, Self before amputation*, Cosmetic arm
Set#10 7,6,11 Body powered prosthesis, Myo-electric arm, Selrfirst prosthesis**
Set#11 3,12,1 Self as others see me, Transplanted arm, My idéfal s
Set#12 5,9,8 Own body, High tech prosthetic arm, Cosmetic arm

* this was omitted for Declan as he has congetiitah absence. In this instance, this element wpkced
with the element ideal self
**Declan specifically focused on the first prostlsebe had up until age 12, which was similar toodyb

powered prosthesis but had limited function and déehther glove covering
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Step 1Jennifer and Declan were given three elementstiateg in the form of flashcards
and asked to identify "how any two of these elemané alike in some way". Participants
were told that the researcher was looking for adwar phrase that described how they
were alike. The characterization created by théigyaants (e.g. functional) then formed
one pole of the construct and was written on trst fow on the left hand side of the grid.

This process continued until twelve characterizetiovere obtained.

Step 2Participants were directed back to the first charazation and asked to provide a
contrast for each of the twelve characterizatidmss phrase was then written on the right
side of the grid opposite the original phrase @@atreating a completed construct. This
process was continued until opposite poles for sagarate dimension were elicited and
written on the right hand side of the grid.

Step 3In the final phase, participants were asked to eateh of the elements, along each
of the constructs in a step wise fashion, usingnapint rating scale (1-10) to indicate an
element’s ratings along the construct dimensiomti¢diaants were told that the phrase on
the left stood for '1' end of the scale and thepéiron the right stood for '10" and that the
half way point was ‘5. The participants were asKkedrate the elements on the scale
giving each of them a rating from 1 to 10 to sayohtend of the scale was nearest to each

element. Participants were told that the same nugthdd be used more than once.

Step 4 Once completed, the interviewer discussed the gsitiof the grid with the

participant, as well as the constructs createdatofy meaning and ratings that arose from
the whole process, in order to find out clearly witee participants meant with each
dimension and each rating of the elements. Dutiig grocess, it was ascertained which
end of the construct was considered positive anghwéind was considered negative. A
number of constructs were reverse scored so tpats#ive and negative end of the grid
could be established for ease of analysis, meahatgl’ is considered ‘positive’ and ‘10’

is considered ‘negative’.
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3.2.4 Analysis

The repertory grid was analysed by firstly reviegvithe data in the presence of the
participant and discussing the various ratings \theh participant as part of step 4 of the
interview. Lambert, Kirksey, & McCarthy (1997) denstrated the suitability of the RGT
as a qualitative interviewing technique. Followitihg interviews, thematic analysis was
undertaken with the grid and aided by the transa@ighe tape-recorded interview. This
method has been shown to be effective by Melro&h&piro (1999) and Shapiro (1991).
Furthermore, a thematic analysis is particularlprapriate with individual case studies
(Beaumont, 2006) as the grid is explored and inéded using the participants own terms
and language (Neimeyer, Bowman, & Saferstein, 20B6jther details of the nature of
the analysis used are detailed in Chapter 2. Thdityaof the repertory grid analysis is
safeguarded by the practice of going though thel gvith the participant after its
completion which is embedded in its method, to emghbat the participants agrees with
the ratings that were produced in the grid andaia further insight into what participants

meant by their ratings.
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Chapter 3.3 Results

3.3.1 Case Study 1:
There were three main themes that transpired ftereticitation of constructs and from

analysing the transcript of the first interview hwilennifer (See Table 3.3 for Jennifers’
grid).

3.3.1.1 Function

The main theme that emerged from the interview ted of function. For Jennifer,

function was of utmost importance and featuredethimmes in different forms as separate
constructs: ‘limited-fully capable’; ‘functional-akess’; and ‘capable-worthless’. It
quickly became apparent that function was the nmygbrtant aspect of prosthesis use for
Jennifer.

“If the functionality is great I'm down for anyttgrthat’'s gonna work”

Notably, the main reason she gave for not likingipalar prostheses was due to function,
for example:

» Transplanted armii don’t think it would be that functional”

» Cosmetic arm?you can’t function with them | mean they don’t alaything”

* Myo-electric arm*“Yeah it didn’t work”

Furthermore, whether she liked a prosthesis was wdsially driven by whether it was
functional, for example:
» Her current high tech arrflem functionally and to work for certain thingsworks
it does it's quite amazing”
* Body-powered arm:it doesn’'t bother me as far as aesthetically aplreg

personally | don’t care | don’t care what they givie whatever works”
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Table 3.3 Jennifer’'s Grid

Emergent My Selfas Selfas Intact Own Myoelectric  Body powered Cosmetic  High tech Self Self after ~ Transplante Contrasting

construct Ideal lam Others  arm body arm prosthesis arm prosthetic before first d construct
Self Now see me amputation  prosthesis

Kind Mean

Functional Useless

Aesthetically 1 Ugly

pleasing

Determined Non-caring

Optimistic Pessimistic

Needed Unnecessary
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Jennifer appeared to have a very positive vieweofdarrent functionality. However, she
accepted that she had certain limitations and e#ls that others see her as slightly more
capable than she does. In relation to the ratingmgo the ‘limited-fully capable’
construct, Jennifer sees her ideal self, her irgat her own physical body and her self
before her amputation as fully capable. These ipediinctional ratings are reflected in
her comments:
“I’'m functional though you know... | operate in Ide it's not like I'm just
completely useless”
Comparing her self now to her self her after fpsbsthesis, she felt very limited after
receiving her first prosthesis. She explained thigtwas because the myo-electric arm she

was given at that time did not work for her.

Acknowledging that functionality appeared to beirmportant construct for her, Jennifer
commented that:
“function doesn’t surprise me a bit and all thertgs that | picked were around
you know capable, functional, limited, independemt because that’s function is
my number one when it comes to a prosthesis eris thhhat matters the most to

me. Yeah if it helps great, if it doesn’t don’t tiext me with it”

Although the construct ‘independent-dependent’teslao functionality, it relates more to
a personality characteristic than a characterigtithe prosthesis. As in functionality,
Jennifer accepts that there are certain areas vgierecannot do everything she would
like:

“I'm as independent as | can be. However | do realithat | have physical

limitations”

Jennifer selected the construct ‘independent-depgnéind rated cosmetic arm as
affording her the least independence of all théoogt This is supported by her admission
that with cosmetic arm§ou can't function with them | mean they don’t doything so
you would be just as you know dependent on whatelar ‘self after first prosthesis’ is

also rated as high in dependence but it appedraue improved judging by the increasing
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scores she attributed to ‘self as | am now’ andjihtech arm’. Despite rating her
independence as having declined since losing Iner lzer attitude towards having lost her
arm is very positive and she is still very confidehher ability to get on with things:
“I think I’'m capable with one arm | can make lifeow with one arm | don’t have
to havean arm to work, to live”.
Her positive outlook may be a consequence of hgin kech prosthetic arm as she rates

this as affording her the most independence dhallavailable prosthetic options.

3.3.1.2 Aesthetic indifference
With regard to the ‘aesthetically appealing-uglghstruct that she chose, ‘ideal self’ and

‘intact arm’ were the only elements to score 1,jaating that she considers these to be
very aesthetically appealing. ‘Cosmetic arm’ reedia rating of 2; her explanation for not
awarding it a perfect score was thiagjuess I've never seen a really good on&elf as |
am now’, ‘own body’, ‘self before amputation’, ‘$elfter first prosthesis’ were all scored
equally being given a 4 for aesthetically appealii@glf as others see me’ was more
aesthetically appealing than how she viewed herdmlf the score for aesthetically
appealing has not changed from before the amputatioafter the amputation to now.
The ‘myo-electric arm’ and ‘high tech prosthetidtb received a score of 8 and ‘body
powered prosthesis’ and ‘transplanted arm’ receavedore of 9, indicating that she views
these as amongst the ugliest elements. HoweverpJerall attitude towards aesthetics
was that of indifference. For example, with regardher current high tech arm, she states:

‘I don’t care about the way it looksand“it's not that pretty but | don’t really care”.

3.3.1.3 Acceptance

Although it was not a construct, another theme rahiethroughout the interview was
‘acceptance’. Jennifer made it quite clear thatlsmeaccepted her current situation and is
very comfortable with who she is:

“I feel like this is me this is who | am so if ydan't like it don’t look”

“l don’t care who knows | don't have an arm”
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By examining constructs such as 'determined-noimgalnd 'optimistic-pessimistic’, her
acceptance of her situation is evident. Her ratiiogghe determined construct show that
she is as determined now as she was before hertatmopu Jennifer does not rate her self
now as optimistic as before her amputation, altholngr rating of optimism has

dramatically improved since her first prosthesis.

She explains that her acceptance of her situatin lme due to how she felt about herself
before she lost her arm:
“I think the fact that | did get comfortable in wham, | was confident before my
accident has a lot to do with look and cosmesistleic appealing, pleasantness

isn’t a big deal to me”

3.3.1.4 Jennifer’s view of the available prosthetitions:

High tech prosthetic arm (current arm)
Jennifer reported overall satisfaction with herhhigch prosthetic arm:
“I have the best arm available... but it's still inthis arm (intact arm) but you

know it really helps a lot in a lot of things”

In aesthetic terms she feels that it looks likelzot arm. However it does not bother her -
“it’'s just not that pretty but | don't really care”She scored it highly on the outgoing
construct explaining that it is a great conversatgiece. She scored it highly in
determination referring to her involvement in resbarojects’is like a determination to
get better arms for the next people who need th&hé feels the difference between her
current arm and her first arm is amazing. She é¢seribed her high tech arm aséeded
but not mandatory’This supports her admission tHat.I can make life work with one

arm | don’'t have to havan arm to work, to live”.

Cosmetic arms
Her attitude towards cosmetic arms is unfavourasie, indicates that she would never
pay for one, and if it was given to her she feéls would not wear it much, explaining

that“l am perfectly comfortable with myself the waynh aight now”. Jennifer is also not
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that tolerant of other individuals who consistentlgar cosmetic arms in public to conceal
their limb absence. However, she feels it is fingome one wants it once in a while for
social occasions:
“‘just someone who wants a cosmesis just to you Kopphotos you know for you
know another reason | don’t think id have a probleith it, em because you know
whatever, buif it was someone who was like oh I'm not ... | dahpeople see me
without it on | think that would be a little getder my skin”

Summing up what she thinks of cosmetic arms, sbeeddt as completely unnecessary.

Myo-electric arm (first prosthesis) & Body poweredprosthesis

Myo-electric arm received favourable scores on gnel in terms of functionality.
However, she also scored it as ‘irritating’. Dueth® height of her amputation, she
explained that it was difficult for her to use aavglectric prosthesis and that her first
myo-electric prosthesididn’t work”. Jennifer has never been offered a body powered
prosthesis. However, she spoke quite favourablthef, commenting that she is aware
they are quite functional and robust but she addedrit as aesthetically less appealing
than a high tech prosthetic as théaee more cables to deal with that are around and

sometimes they are hooks instead of hands”

Transplanted arm
With respect to the transplanted arm, Jennifer edchthat she did not know much about
transplanted arms but felt that:
“I don’t think it would be that pretty... | seeas kind of science fiction as kind of
monster ...”
Her view of a transplanted arm’s functionality wast favourable, and this aspect of
having an arm is most important to her. Howevee, itlea of having an arm which
belonged to someone else did not bother her:
“The whole creep factor is not a big deal to me.udtjthink about function and
em it would work or whether you know”.

She also rated it as ‘pessimistic’ explaining that:
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“If it was taking the time to do that, | think yewould have to take those pills you
know you have to take medication to keep your Iy rejecting it you know,
like if I went through all the trouble to do thataif it still wasn’t great, | would

be really not optimistic about a lot of things”.

She feels that the idea that a transplanted armhegpen is amazing and that the
technology is theréblows her away”. When asked how she would feel if there was
improved functionality, she respondetf the functionality was great I'm down for

anything that’s gonna work”.

3.3.1.5 Summary of Case Study 1

Jennifer had an amputation at the transhumeral. riglok received a conventional myo-

electric prosthesis to use after her amputatiorwé¥er, she found it difficult to operate,
and eventually ceased using the prosthesis. Thereéhe underwent TMR surgery to
improve prosthetic function and ease of use. Jennited a prosthesis that uses the
additional TMR sites. She reported using her pesthapproximately four days in the
week and for about four hours of those days. Jenndfted her intact arm more positively
than the prosthetic options. Jennifer consideresl tthnsplanted arm to be the most
negative of all the prosthetic options, largely tlméunctionality being the most important
construct in assessing prosthetic options for herlger anticipation that the transplanted
arm would have poor functionality. While Jennifates cosmetic limbs as aesthetically
appealing, her overall ratings of cosmetic arm lawe reflecting her high value on
functional performance. Overall, a myo-electric anas not rated very favourably by
Jennifer compared to her positive ratings of thghhiech prosthetic arm and body
powered prosthesis. While it received favourablaes on functionality, she also rated it
as ‘irritating’ due to the height of her amputatievhich made it difficult for her to use.
Jennifer rated body powered prostheses favourdidgause of her awareness of their
functionality and robustness but she also rateththg aesthetically less appealing than a
high tech prosthetic. Jennifer is particularly pigsi about the functionality of a high tech
prosthesis. In aesthetic terms she feels that igértech arm looks like a robot arm, but

this aspect of prostheses emerged as unimportanigh the interview.
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3.3.2 Case Study 2
The constructs elicited for interview 2 are incldde Table 3.4

3.3.2.1 Function
For the second participant, Declan, functionalityeeged as the most prominent theme

arising form the repertory grid interview. Declased six variations of the term: ‘useful-
not being useful’, ‘no physical limitations-physicimitations, ‘not very functional-
functional’, ‘more capability-less capability’, $8 capable-more capable’, ‘functional-not
functional’. In several occasions throughout theeriview, he emphasised his desire for
functionality: “because you have got to be functioning, you'vdagbe as functioning as
you can be”.Declan's need for function is made further appaneritow satisfied he is
with the functionality of his body powered prostises

“I think from my own opinion and it is em what Iveawith the body powered now

it is very functional arm and | can do a lot ofrigs | can play sport | can em drive

a normal car | can carry and lift pc’s and lift ardb my normal work as anyone

else would do em with cosmetic you cannot reatigtion properly”.

It can be seen from Declan’s ratings that he wassatisfied with his first prosthesis,
which was similar to a body powered but had limifadction and had a leather glove
covering. Through analyses of the grid and thervige/ transcript, one of the main
reasons for his dissatisfaction was due to its gooctionality. The ‘self with first
prosthesis’ received the most negative score acablsfunctional constructs. This
prosthesis was also considered to be the mostiaiieel and most unappealing of all
elements but especially of all available prosthefations. Despite not liking his first
prosthesis, Declan wore it explaining thatould do a lot more with it than without it".
From Declan’s perspective, there was a vast impneve from his first to his second
body-powered prosthesis:

“em functionality improved greatly...you could actyahold something and still

play football and stuff when | was before | was i, its just the hand basically

was doing nothing so em to have something thatdcgub something hold a

school bag or hold a briefcase was majorly an inyeraent you know”
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Table 3.4 Declan’s Grid

Emergent My Ideal Selfas| Selfas Intact Own Myo-electric Body Cosmetic ~ High tech Self with Transplanted Contrasting
construct Self amnow others arm body arm powered arm prosthetlc first arm construct
see me prosthesis prosthesis
Not standing out Standing out
Truthful Lying
Functional Not very
functional
Reliable Unreliable
Confident Not confident
Functional Not functional
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Throughout the interview, Declan stressed the véitlae his perspective of having a
prosthetic device
“...you know it would certainly be something | woutdss if | didn't have a
functioning arm you know so if | think maybe kidseidd be pointed towards using
as much technology as they can take”
If functionality had been better as a child, Dedkeals it would have benefited him:
"It would certainly have helped development em wioem you know as em in
national school and secondary school it would detyahave helped dramatically

to have something better and more functional”

Declan’s ratings with regard to the varying funnabconstructs in relation to the element
'self as others see me' compared to 'self as | ami showed that he feels that other
people see him as slightly less functional thanskes himself. Declan feels that:
"sometimes people that wouldn’t know you that wellild so other people see me as less
capable than | actually am..."He summarised how his friends and family see his
functionality:
"l would say people probably do see you as lese #in you actually are you
know em friends who might like to help out now agdin help do something or
whatever my family that know me quite well wouldm&y know how capable | am
and its not a problem you know but someone whondoksow you that well

would say can | lift that for you or can | help you

3.3.2.2 Standing out
The issue of 'standing out' was an especially dantitheme for Declan. It permeated

through most of the interview and he chose ‘natditag-standing out’ out as a construct.
In terms of his grid, he rated his ‘ideal self'ettntact arm’, and the ‘transplanted arm’ as
‘not standing out’, whereas he felt that ‘self witinst prosthesis’ stood out most,
attributing a score of 7 to this element:

“...The first arm which stood out like a sore thunmb g does hold you back to a

great extent if you are the one who stands ouhéndrowd so | would urge other
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parents to make sure they have the child has tlsé teehnology they can and
which is suitable for them em so that they domhdtout too much ...”

However, ‘cosmetic arm’ and ‘high tech arm’ wersaatonsidered to ‘stand out’ more
than either the ‘myo-electric arm’ or the ‘body pered prosthesis’. Declan explained why
he did not feel the cosmetic arm aided integration:
“I think it stands out a little bit more and I'll>plain to you the reason why. If |
got to lift something, ok X amount of people comething but if you are using
cosmetic because you have got no essentially yoa pat no very little body
power in it, | have body powered I'm helping my kefnd side with my right hand
side but if I can’'t do that its gonna stand oubarhore”

Emphasis on standing out also fed into Declan’sgb#iat it is important to help the child
to integrate into their surroundirfgsthe less kids stand out | think the betteHe
emphasises the need for not standing out mostlynvitheomes to children with a limb
absence, and he feels this is a major parental role
"... | think its very important for parents | thirgcowing up to approach it in the
right manner you know that em | always played falbttwhen | was young | was
always you know mixed in very well | think thatdremely important you know
em if you are not one of the gang you're out ofgdieg if you know what | mean
and kids will always be teased over everything earing glasses or pig tails or
whatever the case may be so the less the more igathg they are the better and
the functioning they are the more they can be engéing if you know what | mean
in the 80% of people that you know play footbalivdratever the case may be you
know"

Declan also felt that when children reach the tgengears, standing out from the crowd
due to not having an arm could have a negativehdggical impact on the child.
“Because when you get to the stage of 10/12/14 whenare mixing with the

opposite sex anyway you know they want to be alppags off as being as normal
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as possible and to be the one kid that stands dhbink could psychologically

impact on the you know so having been there"

Declan used techniques when he was younger tohimalpot stand out as much:
“ ...being accepted into a group is very importanhink you know and especially
when your you have got a little bit which makes staund out...what | used to find
if 'd be walking somewhere I'd be wearing a bomlpgeket with both hands
tucked into the jacket pocket you know...it wagrgieg to change the body image
or whatever em so | think its extremely importamtdhildren growing up they get

as much em they stand out as little as possible&kgow"

It emerged through the course of the interview Datlan did not like to be seen without
his prosthetic by his friends or even members sfehxitended family. Only his wife and
son would see him without it on. When asked doesntied people seeing it, he
responded:

"...I mind more for them than for me because Ikhircreates a (aagghh) (laugh)”

He continued to explain that he would never takeffitaround people he knows. This
revelation further reinforces his desire not t@fist out".
“I wouldn’t (take it off), call it shyness, call whatever but it's | wouldn’t no |

wouldn't".

In relation to functionality and the desire to sténd out, Declan felt it is important to

strike a balance between the two;
"Functionality with a balance not what | would sdne hook aspect because I think
my opinion | think you stand out too much when gouhat way because em but
cosmetics at one end and the hook at the other letidnk functionality with a
certain amount of cosmetics is important becausenk a better overall person if
you know what | mean because it helps in the sehi$gou have got the hook you
are the odd one out but with the cosmetic you keomewhere in the middle it

makes more sense to me"
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3.3.2.3 Reliability
The cosmetic arm and transplanted arm were both agguite reliable, receiving a score

of 2 on the ‘reliable-unreliable’ construct. He wisd the cosmetic arm as reliable in that
since it is not functional, it cannot let him doamd is thus reliable.

"It does nothing (laugh)...it can’t break...theserio moving parts".

However, the body powered prosthesis, the high peockthesis and the myo-electric arm
were not rated as very reliable. Declan explaias e is concerned with the fact that high
tech and conventional myo-electric prostheses atedy operated and thus batteries will
wear out with use, possibly at inconvenient times.
“and em reliability is a big issue you know so ibattery runs out maybe after 6
hours use and you're looking for somewhere to chatrgt’s a pretty big problem
you know so em for that reason | have kind of exttilith the technology | am

used to”

However, his body-powered prosthesis also tentisetak on occasions.
“if in the odd occasion reliability | think probaplcomes in there as well if on the
odd occasion something breaks as | say like drignwhatever em it is a major
issue so to have a cosmetic is no good to me te sawmething that’s not reliable
is no good to me. | need | need to be able to d@ioethings | need to be able to

em lift certain things and hold things em so religy

Declan gives an insight into the consequence afraaliable prosthesis for him when he

was younger:
"...lets say when | was growing up and | was ugimg type of prosthesis em it
could break once every six months right and thas waig issue because | only
had one hand in terms of one | didn’t have spamaly physically got the one and
it would break and you would have to send it cdihd could take six months to get
it back so | went from having something that waseggood be sent out for repair
so | would have to use the old one again and tenk | was never happy with"

Declan solved this issue by having additional spaostheses.
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3.3.2.4 Happiness

Overall, Declan acknowledged that he wWgsite happy"but admitted that had he been
born with his left arm, he may have been slightpgier:
“Im quite happy in my own skin as | said before tm | suppose there there is
that certain element missing where you said yotidel could have accomplished
a certain amount but | could have accomplished Xwam more em if | hadn’t
been in this situation that | was born into so ultbbe a little happier if em if that

hadn’t have happened but | am quite happy as | am”

Declan disclosed that he would envisage himseifisty for greater functionality through
exploring new technologies at some stage desp#tectnirent satisfaction with his body
powered prosthesis:
“I am content but you would always like somethiray yould always like new
technology you would always like something bettérdm | would like to explore
new technologies”

The least favourable scores in the ‘happy-sad’ tocswere attributed to transplanted
arm, cosmetic arm and self with first prosthesise Belf with first prosthesis received a
score of 5, indicating that he was least ‘happythwiis first prosthesis. This is evident in
most of his other ratings as he almost consistesatbyed the self with first prosthesis most
negatively across all constructs and of all eleséetlabeled it as the one in which he felt
least 'confident'. Therefore he may have felt Iéagtpy with it as it 'stood out’, was not
'very functional’, was not very 'reliable’ and vmat very ‘aesthetically appealing'.

“...I meant a physical glove like a physical em lestblove is what | wore when |

was 12...so that really stuck out a lot”

3.3.2.5 Declan’s view of the available prosthefitians:

Body-powered prosthesis (current arm), myo-electricprostheses & high tech
prosthesis

In general he viewed his current body powered pesss quite favourably.
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"...what | have with the body powered now it isyviemctional arm and | can do a
lot of things..."

As far as Declan was concerned, myo-electric pes&th and high-tech prosthesis were
considered unreliable due to the fact that theybatb battery operated and therefore the
batteries could die out.

Cosmetic Arms
A cosmetic arm is considered the least useful patit option and element to Declan. The
cosmetic arm received a score indicating that ¢oissidered the most physically limiting,
and least capable construct.
"em no | think what | have is quite good like bessaa cosmetic my opinion of a
cosmetic is very purely cosmetic so its not usefutot functional em | wouldn’t
advise any children to use them unless its justifatr one occasion...”

However he does rate it as aesthetically appealing:
"well yeah | had one em I it depends what you wanto with it it depends
whether you want to look good if you know what ami¢ does look good you can
sit there and you know you would have to look gtiite closely to see is it real or
not you know some of them they are quite good enydou know in terms of

functionality they are zero"

Transplanted arm
Declan’s knowledge of transplanted arm was limitddwever, after briefly discussing
the possible issues regarding a transplanted asmes$ponse was equivocal:
"It would be useful; | don’t know whether | wouldtaally do it"
"l think the perception on rejection; the perception using someone else's arm
would be tempered by the fact that if it worked flaue got something that is as

useful as your other more functioning arm"
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From the grid, it can be seen that Declan wouldnioee confident with the transplanted
arm than any of the other prosthetic options. Deelawed it quite favourably in terms of
functionality as evidenced by the ratings he atited to this element. In general, he views
it as slightly less functional than his self nowdaa lot more functional than his current
body powered prosthesis. His response to his famberatings of the transplanted arm:
" yeah in an ideal world if it worked yeah...wdlits a real arm and if the texture
is right the skin is right its an actual body pamd it worked it should be very
useful you know it should be able to do everythihg...

However, his consensus was that if functionalitysvamly equal to that of his body
powered arm:
“I wouldn’t change sorry if it was just as functiak..id expect it to be a lot more

functional a lot more bells and whistles"

3.3.2.6 Summary of Case Study 2
Declan was a middle-aged gentleman who had cotag¢ransradial limb absence and

used a conventional body-powered prosthesis. Thelifinb he used as a child was also a
body-powered prosthesis, but had limited functiow dnad a leather glove covering.
Declan reported wearing his prosthesis seven days/@ek and 18 hours per day. Declan
rated his intact arm positively. A cosmetic arncansidered the least useful prosthetic
option as cosmesis is an unimportant value for &eclrhe cosmetic arm is also seen as
the most physically limiting, least functional aledst capable option. However, it is rated
as the most reliable prosthetic option, explainasg ‘“since it doesn’t do anything, it
cannot let me down”. Overall, Declan viewed hisreat body-powered prosthesis, a
myoelectric arm and a high tech arm quite favowyralhe important differentiating
constructs for Declan were functionality and ‘ntargling out’, with ‘functional’ even

appearing twice in his grid.
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Chapter 3.4 Discussion

The specific aims of the present study were to @ephow a high technology user and
conventional upper limb prosthetic user viewed ¥heous choices of prosthetic limbs.
The further aims of this study were to gain insiigiib the fundamental characteristics of
prosthetic devices for these usenhile demonstrating a novel, idiographic method for
exploring these values and preferencd$e results showed that a number of different
features are important to individual prostheticrasshen selecting a prosthetic option.
While numerous papers suggest that individuals waaty in their prosthetic preferences,
these case studies using a standardized assegsroeass provides evidence to support
this assertion. Furthermore, these results sugtedt the factors individuals use to
evaluate a prosthetic option can be highly indiglied, and that different prosthetic

options are not held in the same regard amongrdifteorosthetic users.

3.4.1 Themes

The analyses revealed that for both Jennifer andabe function was of paramount
significance. Jennifer was intolerant of prostheféwices that did not aid her in terms of
functionality and she viewed both cosmetic arms @wadsplanted arms as very limiting.
This is not surprising given her admission thatctionality is an essential component for
her. However, Jennifer only reported wearing a tiess four days a week and only for
three hours of each of those days. Perhaps forifderrer desired requirement of a
prosthesis is purely for specific tasks. For exanghe emphasised how much easier
having her prosthesis has made cooking. This stp@danes & Davidson (1995) who
found that domestic tasks affected women more tham after the absence of a limb. This
finding shows that Jennifer has more specific fiometlity whereas from Declan’s grid
and the transcript of his interview, it can be sd®t he has more general functionality
requirements. This may be because Declan has citsgkmb absence and therefore
adapted to most tasks at a young age. It emergecdéhis satisfied with the function of
his current body powered prosthesis and being iomatk is very important to him. Both
participants appeared to accept their limb absemckaccept that they have functional

limitations but they both rely heavily on havingh@itional prostheses and their main need
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for prostheses are defined by functional requirdmenhese findings support those of
Biddiss & Chau (2007a) who found that establishe€ldnis a primary factor in prosthesis

acceptance.

Both Jenifer and Declan considered cosmetic limbsvigtually useless. Given that
Jennifer is a female with a traumatic amputatiothathumeral neck, her desire for purely
functional prostheses with no regard for cosmeiscenconsistent with evidence from
previous research. For example, Burger, BrezovaMaincek (2004) have found that
most patients with higher levels of limb absenceamwtheir prosthesis primarily for
cosmetic reasons; therefore lightweight cosmatibé may be preferred to body powered
prostheses in these patients (Datta et al, 2008Weier, these findings may be due to the
fact that individuals with higher level of amputats find it difficult to use conventional
functional prostheses. Therefore, if TMR surgeryswaade available to more patients
with high levels of amputations that traditionaligd myo-electric prostheses difficult to
operate, they may report wearing myo-electric fiomatl prostheses more often. The
present studies findings again challenge thoseiddig&s & Chau (2007a) who indicated
that females reportedly gravitate towards morehagist devices (Crandall, & Tomhave,
2002; Kruger, & Fishman, 1993), whereas Jennifespldyed contempt for purely

aesthetic devices and showed no desire for cosmesis

The findings from the present study challenge thseovation by Fisher (1985) that

suggested that participants with limb absence wieoewleemed to be unsuccessfully
rehabilitated by their surgeons may be more likelgcore ‘ideal self’ perfectly and that

an individual holding unrealistic beliefs about ithperfect self may contribute to an

unsuccessful outcome. It appears that this findmay not hold true in the present study,
as both participants scored their ideal selves psrfect ‘1’ for all elements. However,

both participants rated their intact arm as neafepe This suggests that for participants
in the present study their aspirations for theieaidself is not unrealistic, as their

unaffected arm is close to their ideal. Therefdns finding does not support Fisher's
(1985) suggestion that unrealistic beliefs contelto unsuccessful outcomes.
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3.4.2 Methodological and theoretical strengths betstudy

This study successfully elicited individually meagiiul constructs relevant to each of the
participants to rate the different prosthetic opgi@nd an individuals different selves. The
constructs that emerged managed to encompass fubmpaticipant thinks about aspects
of themselves, their prosthesis and other prostlggtiions. By rating the technology on
these scales, we are essentially rating the tecbggalnder headings that are personally
important to the prosthetic user. The unique peatspe of each completed repertory grid
provided a number of headings for rating prostetiat may not have been identified
using conventional questionnaire or interview teghes, and were exclusive to each
individual. The RGT indicates what individuals’ fegences are with regard to technology
by offering ratings on different prosthetic optiom#ile showing why and how they
arrived at these preferences. Each participantymexd more than one construct referring
to function, which is not surprising given that therpose of a prosthesis is to restore
some lost function to those with limb absence. Aspeal construct is considered a
particular way that the individual has of viewirglying meaning to, or construing, the
elements in their environment (Jankowicz, 1987)er€fore it can be deduced that both
participants mainly view their environments in ftional terms. However, it is important
to note that the purpose is not to generalise & gblneral population as these two
participants potentially differ from the currentguaation of individuals with limb absence
whereby many other individuals may simply be conteith having no prosthesis or
purely cosmetic prostheses. Also, the other coastrelicited may have been quite
specific to these particular individuals. Howewdese findings propose that the accepted
norms of what prosthetic users want from a prosthde not apply uniformly to all
individuals from the same demographic, emphasitiegndividuality of prosthetic users
needs. Furthermore, the preference and choice a@dtiprses may not reflect what

providers see as the most up-to-date and cuttigg adailable.

This study successfully incorporated the use of toatrast method of elicitation
(Neimeyer et al, 2005), and recommends the futae=ai this approach in studies using
the repertory grid and general standardizationhef repertory grid method in research.

The contrast method of elicitation (Neimeyer et24l05) was incorporated in this study
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following recommendations by Neimeyer et al, (20@Bat this method generated
significantly more highly differentiated personabnstruct systems and more bipolar
constructs than alternative methods of elicitateomd this effect has been replicated
repeatedly in subsequent research (Neimeyer, Nem&jagans, & Van Brunt, 2002;
Hagans, Neimeyer, & Goodholm, 2000). The succesR®T was shown through the
process of going through the grid with the paraois and asking them to clarify and
expand on the findings of the grid. When asked allo& constructs and ratings that
emerged from the grid, the participants agreedttiet accurately reflected how they felt

about prosthetic devices and went on to furthdysatste what the grid had indicated.

The repertory grid method is favourably characestiby a considerable openness toward
people’s unique mental representations and thargsers own concepts are not forced on
them and the risk of unnecessarily simplifying aymplicating people’s everyday
constructions is reduced (Borell, et al, 2003). TRE&T can help access important
information regarding an individual's perspectivaedainterpretation of reality. Such
understanding better positions the practitionemderstand how and why individuals may
be using specific coping strategies and in doingirdocks potential avenues for change
(Borell et al, 2003). Discovering the preferencethe patient and assessing them early in
the treatment process is increasingly recognizedmgmortant in healthcare (Quill &
Brody, 1996). In particular, client participatiomda client centred focus are central
features in the ICF (WHO, 2001) and are highlightedhe widely accepted Matching
Person and Technology (MPT) model used for preswyiassistive technology (Scherer,
2002b).

Furthermore, as demonstrated by Melrose & Shapl@Pq) tape recordings of the
interviews from which the grid is developed, sueg@lvaluable material to draw upon for
further understanding. For example, from simplykiag at the elicited constructs, it could
be misinterpreted that the emergence of the cartisaasthetically appealing’ implies that
aesthetics are important to Jennifer but aidechbyratings attributed to this construct and
the transcript of the interview, it was clarifiduat she was indifferent to aesthetics. This

example supports the use of tape-recording thevietes. This is also an interesting
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example of how this type of interview can distirgfuthe aspects that are important to an
individual.

3.4.3 Limitations of the study

It must be taken into consideration that althougdrg attempt is made for the interviewer
to be impartial and to guide the respondent throtlnghprocess, the technique does not
completely protect against possible interviewee@ as in any qualitative study. The
technique requires the interviewer to maintain gréele of sensitivity and openness to what
is actually said and to limit the risk of influengi the respondent’s options. It also needs
to be considered that the interpretation reliesnufh@ researcher’s ability to accurately
conceptualize the data and the ability of the as&lf to mirror the respondent’'s mental
concepts (Borell et al, 2003). However, by eluditathe data collected on the grid with
each participant as part of the RGT process, tisdittle scope to misinterpret the data. It
should also be acknowledged that the present stiadly a selection bias, whereby a
convenience sample was used, comprising of on@ithdil who has prior experience of
involvement in research studies and is pro-active @nthusiastic about participating in
research projects. However, the purpose of the BGDt to generalize its findings to a
wider population but to explore idiographic valumsd preferences in order to gain a
deeper understanding of an individual’s experierités appreciated that due to time
constraints in clinical practice, a modified RGT vk be more suitable for use within
prosthetic prescription. Consequently, given tHaré are currently no standardised
methods in which to measure patient preferencdsmihe prosthetic prescription setting
this study recommends a standardized method béedréar clinical use which is based

on a similar approach.

3.4.4 Conclusion

This paper adds weight to the evidence that papeefierences need to be considered
when prescribing prosthetic technology. Includinglividual’'s choices and opinions
within the prescription process may increase phtigatisfaction and decrease the
likelihood of prosthetic abandonment. It emergemrfrthe analysis that function was the

most important construct for Jennifer and her eurprosthesis that uses the additional
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targeted muscle reinnervation sites, successfudlgtanthat need. Declan emphasized from
his perspective that it is important to strike ahae between aesthetics and function. The
results of this study have important implications @pper limb prosthetic users, as the
results have given a unique insight into how preisthusers may view the world post
amputation and how they may view the prostheticoogt available to them. This study
supports suggestions from Scherer (2002b), Phi8ipghao (1993) and Wielandt et al
(2005) that the perspective of the user shouldniserporated into device selection and
that there is a need to provide prosthetic optiongsers. It appears from some sources
(such as the Murray foundations patient informatieaflet) that in many consultations,
the prosthetic options are discussed with a patiéoivever, it is possible that the patient
does not get much say in the final prosthesis ehaodge to medical, time, or economic
constraints. It is proposed that there is a neaddwee away from the path of thinking of
patients in general, but specifically prosthetierssas merely passive recipients of health
care and rehabilitation. Prosthetic users needetéhbught of as consumers who have
preferences and expectations of the product orcdethiey wish to use. This study
demonstrates that the RGT was valuable in gengratinlepth information that may not
have been achieved through a conventional interviéhapter 4 will provide further
evidence with a greater number of individuals thatperspective of the person with limb
absence is essential to include in investigatiamscerned with identifying the broader
outcomes associated with ULA and that qualitatesearch techniques are ideal methods
to do this.
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Chapter 4 Qualitative Studies: Identifying factofsmportance to

consider in ULA rehabilitation
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Chapter 4.1 Introduction to qualitative studies

The review of the ULA literature in Chapter 1 gaae insight into the distinct focus to
date on identifying the predictors of upper limbogthesis use. The chapter also
demonstrated that despite this research, therdttis hgreement on the definitive
predictors of prosthesis use amongst individualfy WLA. There is also little knowledge
on the other potential outcomes following ULA anldatfactors may predict achievement
of a successful outcome and the role of prosthesasspecifically in achieving outcomes.
This chapter aims to elicit the potential outconeésULA (including functional and
psychosocial) and other factors that are associwitbcdthem.

4.1.1 Lack of qualitative research in ULA literater

The literature review in Chapter 1 also highlighte dearth of qualitative research
amongst individuals with ULA and demonstrates thegita of conducting research of this
nature in the field of ULA, such that qualitativesearch can elicit factors that have not
been considered in quantitative research to daalagher & MacLachlan (2001) stated
that most research involving people who have hadraputation has been concerned
mainly with quantitative methodology, which largéiyores the perspective of the person
who has had the amputation. The present study igleal opportunity to expand this
research methodology in this field. Qualitative hoels have also been deemed to be
sensitive to the unique personal experiences, pgors, beliefs and meanings related to
individuals who experience ill health and its in@mtions (Sim, 1998). It has also been
recommended that qualitative research can open iffgretht research areas such as
hospital consultant's views of their patients orngml practitioners accounts of
uncomfortable prescribing decisions (Britten, 199%) ideal way to elicit the outcomes
and predictors of ULA is through qualitative resdar

The limited qualitative research to date in thédfief amputation has mainly focused on
individuals with lower limb amputation. Gallagher MacLachlan’s (2001) focus group
study with individuals with lower limb absence, wase of the first qualitative studies

amongst individuals with limb absence that providieda on psychosocial outcomes of
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importance amongst 14 individuals with lower liniisance. The aim of their study was to
identify the factors considered central to adjustim® amputation and wearing of a
prosthetic limb from the perspective of the persdro has the lower limb amputation.
Their was an array of themes indicative of psycb@dadjustment elicited in Gallagher
& MacLachlan (2001) study pertaining to initial oéans to the amputation and the
artificial limb and the long term effects of haviagprosthesis. Additionally, discussion
regarding self image, social interaction, suppsffects on family and friends, acceptance,
practical and physical issues and problems withptiosthesis also emerged. Findings of
particular interest from this study was the psyogmal methods participants reported
adopting that appeared to facilitate adjustmenh sag engaging a positive attitude and
downward social comparison. Participants in thislgtdiscussed how they initially had a
negative reaction to seeing their prosthetic litné first time. Gallagher & MacLachlan
(2001) interpreted this as a common response fdividuals with limb absence.
Participants in this study suggested that coumgeihould be obligatory and meeting and
talking to others was useful and offered proof tiebilitation was possible

However, additional qualitative studies that haeerb conducted such as Murray (2004,
2005, 2009) incorporated individuals with both upped lower limb absence in the
research. Additionally, Murray (2004, 2005, 200%ed a multi-method qualitative

approach to investigate the personal and sociahmgs surrounding the use of prosthetic
limbs. The data was collected using semi-structeradil and face to face interviews with
participants who had lower limb absence and ULAglwith analyses of posts made in
an internet discussion group. The qualitative reatof these studies allowed the
opportunity to explore patient’'s experiences anghtbthat many participants encounter
negative reactions to their limb absence in sagitalations which may over time lead to
social avoidance and isolation (Murray, 2005). Ehatsidies support the use of qualitative
research to provide a greater insight into theepéis perspective that is difficult for

guantitative methods alone to achieve. Saradjianale{2008) conducted the only

gualitative study to focus exclusively on ULA totelaThey suggested the need for a
psychological understanding of wearing a prosthaesierder to facilitate rehabilitation

and understand the experience of having a prosthiesw it affects a person’s life, their
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body image and their attitude towards the devi¢eyTalso recommended that qualitative
investigations could be a useful tool to exploresthissues. However, this study only
included male prosthesis users in their samplénoiiggh fewer women tend to have ULA,

their experiences are still valuable to gatheryel as those individuals that do not wear a

prosthesis.

Frank (1984) found qualitative case studies a Uisgfproach to describe the life history
of a woman born without legs and with upper limsexice above the elbow. Frank
collaborated with the participants to produce ashiclqualitative account. This qualitative
case study described the themes of cultural nognsald orientation to independent living
and emphasised the participant's normal culturakiigment. The analyses showed the
participant found the prosthetics more stigmatisihgn her current body form. Frank
(1984) demonstrates that prosthetics will not beidnfor everyone and may be deemed
limiting. Additionally Frank (1984) demonstratesvhaseful the qualitative case study is

at accessing and reporting these experiences.

Most qualitative studies, in line with quantitatigeudies, have adjustment to prosthesis
use at the forefront of their investigations andnynhave only used prosthesis users in
their studies. However, in the same way as quaigatesearch has opened up a new
understanding of adjustment to the prosthesis,itgtigse research will be useful in
facilitating a greater understanding of the outcenassociated with ULA and the
associated factors. When choosing qualitative teci@s in research, there are several
different types to choose from such as observatiodepth interviews, or focus groups. In
terms of interview techniques, a researcher maypshao conduct individual interviews

or focus groups.

4.1.2 Focus groups and interviews

Dunn (2000) describes interviews as verbal intexgea where one person, the
interviewer attempts to elicit information from dher person, the participant. There are
three types of interviews; structured (using preedeined and standardised list of

guestions, followed rigidly), unstructured (quessodirected mainly by the informant)
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and semi-structured interviews where there is agisgmined list of questions that are
roughly followed throughout the interview but alldhe interviewer to probe anything of
interest said by the interviewee (Longhurst, 20@®nghurst (2003) suggests that semi-
structured interviews and focus groups are simitathat they are conversational and
informal in tone and both allow open responses artigpants’ own words. The key
characteristic of focus groups that distinguishnthsom in depth interviews is the
interaction between members of the group (CameP®0) whereas semi structured
interviews rely on the interaction between intewee and interviewee. Focus groups also
have the benefit of being able to gather opinioha éarge number of people and for
comparatively little time and expense (Longhur€l03®. Additionally, The benefits of
focus groups as suggested by Kroll, Barbour & Ha(B007) is that participants may
enjoy their involvement in the group discussion &atlie the opportunity to share their
experiences with individuals with similar charaidgcs and derive empowerment and
stimulation from the experience (Kroll, Barbour &kis, 2007). Kroll et al (2007) and
Kitzinger (1995) also suggested that focus groupg be able to elicit information from
people who are unable to write, as may be the wéitesome individuals with ULA.
However, unlike focus groups, interviews allow morelepth analysis of an individual’'s

responses.

However, it is argued that both semi-structuredririews and focus groups can be used as
‘stand alone methods’, as a supplement to othehadstor as part of mixed methods
research (Longhurst, 2003). When deciding whetbeuge a focus group or a semi
structured interview in research, researchers afted to consider what is most suitable
for the specific research. For example, it is vitakconsider whether there is a need for
complete confidentiality perhaps in a sensitiveeagsh area, as in these instances, semi-
structured interviews may be more appropriate tf@ous groups. Additionally, the
research time line needs to be taken into congidaras focus groups have the benefit of
being able to interview more people at once but lbanhard to schedule. Also, it is
necessary to note the potential of certain paditip to have dominant views in a focus

group which can potentially intimidate or influenather participants (Lankshear, 1993).

129



Chapter 4 Qualitative studies

This point is especially relevant with respect tealth professionals as certain

professionals may tend to dominate the focus gredibstheir views.

4.1.3 Rehabilitation professional and patient peespive

In addition to using qualitative studies to gatimformation on the factors of importance
following absence of an upper limb, it is worthvehtb consider the perspective of both
the RP and the individual with limb absence in timgestigation. Chapter 3 provided
support for the inclusion of patients in researcid @also demonstrated the merits of
gualitative research in accessing the unique petiseethat individuals with limb absence
provide. The need to assess patient outcomes ibasiged by Biddiss & Chau (2007b)
who recommended the use of participatory reseanth that an emphasis on patient
satisfaction is needed. Additional researchers hemgphasised the importance of
incorporating the perspectives of patients theneselw rehabilitation and prosthetics
research (Bartlett et al, 2006; Van der Linde &C47).

Wright (2000) suggests that we should be focusingvbat is important to patients in
healthcare and that the decision can only be maddhb patients themselves. A
fundamental task for clinicians when evaluatingigrdas or interpreting the results of
clinical trials, is to decide if a particular outne relates to an improvement in patients
health. The choice of outcome in clinical trialgprticularly pertinent when the primary
purpose of treatment is to relieve symptoms or else disability. If the patient’'s main
goals are not clearly determined and specified,tlileeapeutic accomplishments may be
assessed with the wrong target or outcome (Rothwidl Dowell, Wong & Dorman,
1997).

Despite this acknowledgement of the importancenefgatient’s perspective in research
and the clinical rehabilitation setting, there tertd be a difference in a patient's and
service provider’'s perspectives. This difference nisted by Scherer (2002b; p.3):
‘Professionals have tended to define goals achigeegl independence) in terms of
physical functioning, whereas consumers more aftpmate independence with social and
personal freedoms’. Biddiss & Chau (2007b) alsogested that in order to identify the
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relevant outcomes, both the patient and the prowstieuld be consulted. Additionally,
previous studies in health that have used boththhgambfessionals and patients in their
investigations have identified their differing peestives. Studies investigating doctors
and patients agreement on perceptions and assdssofielisability in Multiple Sclerosis
(MS) found that patients and clinicians often dregg(Rothwell McDowell, Wong, &
Dorman, 1997). They concluded that patients with Bl possibly those with other
chronic illnesses are less concerned than theiic@dns about physical disability in their
illness but that patients are more concerned wigmtal health and vitality. It has also
been argued that doctors are not good at estim#ti@gverall QOL of their patients
(Slevin, Plant, Lynch, Drinkwater, & Gregory, 198&erhardt, Koziol-McLain,
Lowenstein, & Whiteneck, 1994). Additional reseahds shown that patients and health
care providers (nurses) may have quite divergeswsiabout a service (nurse led heart
failure clinic) and its benefits (Lloyd-Williams, d€aton, Goldstein, Mair, May &
Capewell, 2005), emphasising the potential valueoolsumer involvement and feedback

when developing and delivering services.

The discrepancy between patients and health profed's opinions is supported by
findings from Mortimer, MacDonald, Martin, MacMilla Ravy & Steedman (2004) who
conducted focus groups with health professionalsiiews of phantom pain, phantom
sensation and need for patient information. Themmared their findings to a parallel
study of patient experiences of phantom pain andsa®n following lower limb

amputation (Mortimer, Steedman, McMillan, MartinRavey, 2002). Results found that
professionals’ opinions of the experiences of pbransensation were largely similar to
the patients reported experiences. However, notpeifessionals’ fully appreciated
patients potentially differing experiences of ploant pain. Mortimer et al (2004)

suggested that professionals’ understanding oftphaphenomena is gained mainly from
their clinical experience which varies depending tbrir role in rehabilitation. It is

suggested that it is also necessary to examinevibes of all members of the
rehabilitation team as the rehabilitation of indivals with limb absence is
multidisciplinary and patients may receive conitigt information perhaps because of

variations in the undergraduate training that ieatbfessionals undergo (Fields, 1995).
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Schultz, Baade, & Kuiken (2008Iso gathered the opinions of 51 prosthetic experts
(including prosthetists, therapists, researchergineers, and physicians and one unknown
profession) using a questionnaire which asked g@patnts to rank comfort, function and
cosmesis in order of importance for unilateral sfammeral amputees and bilateral
transhumeral amputees. They then compared thaiitsewith those of prosthetic users
from previous investigations such as Melendez &Blanc (1988), & Atkins, Heard, &
Donavan (1996). Categories were subdivided intoghteisocket interface comfort,
power, agility, color and shape. Schultz et al80®) investigation found that the majority
of prosthetic experts viewed comfort to be the migtortant factor for a person with a
unilateral amputation and considered socket interfzomfort to be more important than
weight. Function was considered to be most impoftaran individual with bilateral limb
absence, with agility considered more importanttpawer. Cosmesis was consistently
reported as less important than comfort and funcaod shape was considered more
important than color. When they compared theirltedo Melendez & Le Blancs (1988)
previous study with individuals with limb absentegy found that the rank orders were
different, with unilateral prosthesis users rankifugction first, comfort second and
cosmesis third. However, those who did not useoatpesis, rated comforf1function

2" and cosmesis third. However they didn't assessoffieions of those with bilateral
limb absence. In Atkins et al (1996) study, papicits’ preferences were assessed
according to the type of prosthesis they used.bédly powered prostheses, function was
most important, followed by comfort, then cosmebiswever, for myo-electric prosthesis
users, function was also first, but it was followeg cosmesis and then comfort. These
comparisons suggest that RP’s and those with ULAddter in what they value.
However, they also show that there are differenaes®ngst individuals with limb
absence. Schultz et al (2007) suggested that theoop of both prosthetic users and
prosthetic experts should be consulted when stgdyie factors that affect prosthesis use
and needs for improvement. They also argued thg@rmantrasts between professionals’
and user’s opinions could indicate a lack of comication between both groups. Finally,
they felt that it was vital that the needs of tlopylation with ULA were understood in
order for the health professionals’ goals to caleawith theirs.
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Van der Linde, Hofstad, Geertzen, Postema & Vanbeek (2007) investigated the
wishes and experiences of patients with a loweb lamputation using a cross sectional
guestionnaire with regard to prosthetic prescripaiad their exchange of information with
the health care providers using a questionnairen Mer Linde et al (2007) found a
discrepancy between the patient’s needs and wekgtdkperience in their contacts with
clinical professionals. They compared their findinig that of Postema, van der Donk, van
Limbeek, Rijken, & Poelma, (1999) who investigat@dosthetic prescription and
functioning with an upper limb prosthesis and caded that the wishes and opinions of
the patients did not match the opinions held bydivecians. This study showed that the
involvement of the patient was proportionate to ¢benpliance of patients in relation to
the use of upper limb prostheses. There was alsdeao agreement between the wishes
and opinions of patients and the ideas of the psid@als about the compilation of
prosthetic components and their functioning with firosthesis. Therefore, patients did
not use their prosthesis or there was disappoirtfioerpatients and professionals. These
studies from the amputation literature, Mortimeale2004), Schultz et al (2007), Van der
Linde et al (2007) provide further support that KRnd patients may differ in their
perspectives.

4.1.4 The present study

This chapter aims to use qualitative research vestigate the factors of importance in
ULA. Due to the suggested differences in perspectivis study is incorporating both the
RP’s and individuals’ with limb absence views one thiactors associated with
rehabilitation following ULA. The multidisciplinaryteam (MDT) was chosen as
rehabilitation and prosthetic provision in patiemtsh ULA is generally carried out by
specialist MDT’s involving prosthetists, physiothpists, occupational therapists and
rehabilitation physicians (Datta et al 2004). Botdividuals with limb absence and RP’s
were chosen for inclusion in this study due toelmlence from health and limb absence
research that health professionals and patientslisagree on the impact that an illness

may have on a patient and on what is valued bpdtient.

133



Chapter 4 Qualitative studies

A qualitative approach was chosen in order to pcedmore in depth responses from
participants and to allow exploration of unantitggh issues. Focus groups with
individuals with limb absence were chosen as theyige opportunities to engage in the
development and evaluation of health services limis¢ service users who are often
excluded from other forms of data collection (Kretlal, 2007). It has been recommended
by authors such as Mortimer et al (2004) that fl@ratory studies such as the present
one, it can be useful to use focus group methogol&gzinger (1995) suggested that
group processes can help people to explore anidycliaeir views in ways that would be
less accessible in a one to one interview. Howeligz,to the busy schedules of RP’s and
the likelihood of dominant views occurring considgrthe hierarchies that exist within
the different professions, it was decided to cohfawe to face semi-structured interviews

with the RP’s instead of focus groups.

4.1.5 Aim of the study

Due to the evidence that drawing on the perspedtieoth those with limb absence and
the MDT is beneficial in disability research andegfically amputation research, the
present study will conduct interviews with RP’s d@ondus groups with individuals with
ULA.

The aims of the present chapter are to
1) Elicit the factors of importance involved in thehadbilitation of individuals
following ULA from the perspective of a) RP’s angdibdividuals with ULA.
2) Use qualitative research techniques to demonsthatemportance of researching

the perspective of the RP and the individual witibl absence.
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Chapter 4.2.1 Method for qualitative study 1: Relitakion professionals

4.2.1.1 Sample

A purposeful sample was used to recruit RP’s fas #tudy. Eleven participants were
interviewed in detail using a semi structured wiew approach. The only inclusion
criteria for the present study were that RP’s imedl in various parts of the prescription
and rehabilitation process working with individuakio have lost either an upper limb
were eligible to participate in the interview. Rapants consisted of five occupational
therapists (OT’s), three prosthetists, two constdtan rehabilitation medicine and one
psychologist. Participants were from the UK, US &nhdope. Participants consisted of

seven females and four males.

4.2.1.2 Materials

An interview guide (see Appendix F) was preparegigleven open ended questions.
Questions were decided upon through literatureeresiand brainstorming sessions with
an advisory group. Questions were selected in daleest elicit the perceived outcomes
and predictors of upper limb prosthesis use. Torbé#ge interview and settle in the
participant, they were firstly asked to detail whheir job entailed. Interviews were
concluded with participants being asked to dis@msghing that was missed in the course
of the interview. The same set of questions wasegho®r each participant. Semi
structured interviewing allowed the opportunity égplore unanticipated issues that the
participant raised. The first interview acted gslat but as no major changes were made
to the questions, this interview was included imfinal analysis.

4.2.1.3 Procedure

Ethics was sought and granted from Dublin City énsity Research Ethics Committee,
and two of the participating hospital ethics coneas for this particular phase of the
study. Institutions were approached and permisaias sought to interview staff. Eleven
RP’s from international institutions were approathga email (see Appendix G for
content of email) and invited to participate in thierviews. Of these, two participants did

not respond to the emails, a further two explaitieat they no longer worked with
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individuals with ULA and three felt they had indafént contact with ULA patients.
Therefore out of the eleven RP’s contacted, fouthelSe participants took part in the
interviews. Staff in one rehabilitation hospitalre@lso approached and briefed about the
study, and given an information sheet (Appendixoia member of staff in the hospital.
Staff that were willing to participate in the studyere asked to return consent forms
(Appendix 1) to the researcher. Five consent fofros those working with ULA patients
were returned. All five RP’s participated in thderviews. Two further RP’s from a
separate hospital were contacted directly and askedrticipate in the study, which they
accepted and they were subsequently intervieweerviews took place between August
2007 and April 2008. Interviews took between 30 @Aaninutes to complete.

When participants returned their consent formseptied to emails sent by the research
team, an interview was scheduled at a time anditot@onvenient to each participant.
Informed consent was also obtained from the paditis prior to commencement of the
interview. Nine participants were interviewed fdceface. All face to face interviews
were conducted in participant’'s places of work. Hogistical reasons, two of the
participants were interviewed via the internet gsbkype' (a software programme which
allows users to make telephone calls over thenetgito enable successful recording of
the interview. The interviewer telephoned the pg&nt from 'Skype' to their landline
telephone. The interviews were audio-taped usingpaxl’ and ‘italk’, and were backed
up using a conventional tape-recorder, with theniesion of each participant. Following
the interviews, the tapes were transcribed verbadinfacilitate analysis. The thematic

analysis procedure was detailed in Chapter 2 @hmasthodology chapter).

4.2.1.4 Quality control

Qualitative studies suggest it is crucial to engheg the qualitative techniques have high
standards of rigor applied. In order to check thdimg and analysis of the focus group
and interview transcripts, after the main researcleed all the interview transcripts, an
additional analyst, who was also a PhD studentarebeng limb absence, coded one
transcript randomly from the RP sample. There wagyh degree of similarity in codes

amongst the two analysts, which added to the vgliofi the first researcher’s analysis.
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However, the second analyst identified a few addél codes and these were used in

conjunction with the initial codes to develop theme
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Chapter 4.2.2 Method for qualitative study 2: Induals with ULA

4.2.2.1 Sample

Seven participants in total participated in twous@roups, with four participants in the
first focus group and three participants in theosdcgroup. Four participants were
interviewed for supplementary interviews. In tofadyticipants consisted of seven males
and four females. All participants had acquired atagpons. Only ten out of the eleven
participants completed a demographic questionraick one participant did not disclose
their age. The mean age for the nine participartsse age was revealed was therefore
49.55 years (range: 21-72 years). One participatht below elbow amputations that was
interviewed one on one, also had one below kneeutatipn and one above knee
amputation. Mean time since amputation was 16.9arsye(range: 1-48 years).
Demographic information is displayed in Table 4The names of participants in Table
4.1 are pseudonyms. Participants are referred tohbge pseudonyms throughout the
results section.

4.2.2.2 Inclusion/exclusion criteria

In order for individuals to be eligible to partieife in the focus groups or interviews it was
essential that they had major (i.e. through wnst higher) upper limb absence; be over
18 years of age so they were legally able to cdanieerthemselves; be at least one year
post delivery of a prosthetic device; and haveisiefit spoken English for the demands of
the study, so that interaction can occur naturailin the group, without any need for
interpretation. Those individuals with major psytiballness; those currently receiving
inpatient treatment for depression; those who vwdeemed suicidal; those with a severe
head injury; those currently taking medication thaterely impair cognitive capacity; and
those who were deemed to have severely impairenitoogor mental capacity, and were

unable to givenformedconsent, were all excluded from the study.
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Table 4.1 Demographic information for individualgiwUJLA

Names Type Age Gender Employ Reason Level of How often wear Time since Pain
ment for limb Limb absence Prosthesis amputation
status absence
John FG1 59 Male Retired Trauma Below elbow 7 days-10 hrs 7 years PLP
James FG1 - Male Retired Trauma Shoulder 7 days-all day 48 years Occasional
disarticulation RLP and
PLP
David FG1 59 Male Full time  Trauma Below elbow 7 days-16 hours 1 year No
employm
ent
Andrew FG1 - Male - - - - - -
Frank FG 2 72 Male Retired Cancer Shoulder 7 days (shoulder 34 years PLP
disarticulation cap)-always-apart
from sleep
Paul FG2 21 Male Student Trauma Below elbow 7 days-12 hours 1 year No
Ann FG2 60 Female Part-time Trauma Below elbow 7 days-10 hours 3.5 years RLP and
employm PLP
ent
Elisabeth  Int 46 Female Parttime Trauma Below elbow Social occasions 24 years RLP and
employm PLP
ent
Catherine  Int 65 Female Retired Trauma Below elbow 7 days —all day 15 years RLP and
except sleeping PLP
Jane Int 29 Female Fulltime  Trauma Below elbow 5 days-14 hours 11 years RLP and
employm (also has below PLP and
ent knee and above discomfort
knee from
amputations) prosthetics
Simon Int 35 Male Full time  Cancer Shoulder 7 days-11 hours 25 years PLP
employm disarticulation
ent

4.2.2.3 Materials

The focus group topic guide was decided upon throliterature reviews and
brainstorming sessions with the research team. t@naswere selected in order to best
elicit the perceived outcomes and predictors of Ukée Appendix J for interview guide).
To begin the focus group and settle in the paditip, they were first asked to introduce
themselves to each other. Focus groups were cattlwith participants being asked to
discuss anything that they felt was missed in therse of the focus group. The same set
of questions was posed for each focus group. A semnctured format to the focus group
allowed the opportunity to explore unanticipatedues that arose during the group
discussions. The first focus group acted as a pibtas no major changes were made to
the questions, this interview was included in timalfanalysis. The interview guide used

the same questions as those outlined in the fomuggdopic guide.
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4.2.2.4 Procedure

Ethics was sought and granted form Dublin City énsity Research Ethics Committee,
and two participating hospital ethics committeesstfos phase of the study. Institutions
were approached and permission was sought to tqmatients for participation in focus
groups and potentially for interviews if requird&tesearchers didn’'t have access to patient
files or names and addresses. Patients that meinthesion criteria were identified
through the database and contacted by post bythbspaff and invited to participate in
the study. The letter of invitation (Appendix K)kas participants to read the information
sheet (Appendix L) and to return the consent foAppendix M) to the hospital if they
wished to participate in the study. Participantformation was then passed on to the
researcher. Participants that returned the corfeemt were then contacted by hospital
staff or by a member of the research team to osgatihe focus groups at a time

convenient to the participant.

Focus groups
Informed consent was obtained again prior to thmmencement of the focus groups in

the presence of a member of the research teanpafi#nts from both focus groups were
patients who had attended the same rehabilitatiepital and the focus groups took place
in a room in the hospital that patients attendeBeahruary 2008. Participants were seated
around a table to facilitate interaction. Beforenooencing the interviews, participants
were asked to complete a brief demographic questiom (Appendix N). Most
participants traveled independently to the focumugrvenue. Only one participant used
hospital transport. All other participants wereeoffd reimbursement for their traveling
expenses. The focus groups and interviews werditdded by S.N.M and assisted by
another member of the research team, as recommdrydEdoll et al (2007). The focus

groups lasted approximately an hour for each group.

Interviews
Additional participants were recruited from an lriamputee support group, using a
recruitment poster on the support group websitgpéiydlix O). It was initially intended to

recruit participants for further focus groups. Hoee due to limited responses, and
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geographical spread of respondents, which wouldemadganisation of focus groups
difficult, it was decided to interview participanttne on one. The interviews were
conducted in order to supplement the data thateafosm the focus groups. The
interviews were conducted in the participants ovamés except for one which was
conducted in the interviewers home with the reqoeégshe participant as this was most
convenient for them. All interviews were conductag S.N.M, using the same sets of
guestions as the focus groups and were also tapedet. Interviews lasted between 40
minutes and 60 minutes and took place between 2p€B and July 2008.

The interviews were audio-taped using an “ipod” &talk” and were backed up using a
conventional tape-recorder, with the permissioneaich participant. Following the
interviews, the tapes were transcribed verbatifatditate analysis. Data from the focus
groups with individuals with limb absence and iwiews with individuals with limb
absence were analysed together. The thematic asatyshe interviews and focus groups
are detailed in Chapter 2. The data from both tmug groups and interviews with
patients were analysed together but are identdiabl either focus groups or interviews in
the analysis.

4.2.2.5 Quality control

The same methods of quality control were applieth the interviews and focus groups
with individuals with ULA as with the interviews thi RP’s. Namely, after the main

researcher coded all the focus group and intertianscripts, an additional analyst (the
same analyst as for the interviews with RP’s) coded transcript randomly from the

patient sample. Once again, there was a high def@milarity in codes amongst the two
analysts, which added to the validity of the firssearcher’s analysis. A few additional
codes were identified by the second analyst arskthedes were used in conjunction with
the initial codes to develop themes.
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Chapter 4.3.1 Results for study 1: Rehabilitatiooféssional’s

The questions asked to RP’s in the present studg developed in order to elicit what
issues need to considered after ULA and what dotessi success following ULA. The

particular quotations chosen were considered tbébgsess the relevant theme.

4.3.1.1 Prosthesis use

Initially, most RP’s vision of a participant ‘doingell’ referred to the prosthesis with
some RP’s specifically suggesting that wearing tiresthesis if given one, was
favourable.

P7 (Prosthetist)If someone is doing well they will come in weayitheir arm”

However, many of the RP’s did not rely purely oe ffatient’s verbal report of whether
they wore their prosthetic limb, but instead ondppearance of the prosthesis, which will
reflect whether it is being used. This implies thalf-reported use is not as important to
RP’s as objective evidence of use of the prosthédie need to ascertain how the
prosthesis was used by the participant was alssidered important.
P5 (OT):“you know you can look at the state of it, if itssgine then you know
they don't (wear it) but yeah you'd want to knowhimuch they actually use the
current prosthesis they have got em and you prgbadint to know what kind of
things they use it for...what they use it for youvwkneohether they actually
functionally use the prosthesis for particular attes or whether you know they
are just wearing it and its there”

P5 (OT):“em how do you determine they are doing well, tbewye in with a dirty
prosthesis, need their gloves changed frequeritht, is a bit facetious really but
there is probably an element of truth in that ethimhk | think eh yeah yeah | mean
it will be down to how much you perceive them tasiag the prosthesis and how
kind of like some people come in and they will &g Yocused on the prosthesis

and what it can do and what they need to get fitampurely functional terms”
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The RP’s also implied that they are satisfied & fatient is using the prosthesis as
intended. For example, for patients who have beescpbed a functional prosthesis, it is
essential that it is used functionally. Howevery featients who wear a cosmetic
prosthesis, it is sufficient that patients aresetil with the prosthesis.
P7 (Prosthetist)iits kinda a hard question because you know imntediaf they
are doing well and if they come in and they havieagmyo-electric arm and come
in and they are using it normally to do whatever @oen their bags up whatever
then you would see they are doing well em but theemeone was coming in
wearing a cosmetic arm that doesn't do anythingylout would still say they were

doing well if they were happy with it”

However, it is also acknowledged that prosthesgsisigndividual to each patient.
P5 (OT):"it kinda relates to the whole idea about usage ¥mow what how you
define you know how well somebody uses the prostiseg you know is it you
know a quantitative thing they get it out every day use it every day or is it or
they are happy with it and they have got it and/tkeow its there if they need it

sort of thing so | don’t know so its very individlia

Although not the focus of most RP’s discussion mfsghesis use, it was also alluded to
that the prosthesis can also be considered a mé¢ftinodgh which one can achieve their
goals.

P5 (OT):“they’re kind of looking at their particular needsnd what and how a

prosthesis can meet those particular needs”

In contrast to most RP’s beliefs, one participarggested that they feel a patient has more

successfully adapted to their limb absence if th@yot wear a prosthesis.
P11 (Consultant)¥...em | consider people going about very freelyhaitt a
prosthesis, that's a well adapted person that'seaspn who has adjusted to not
having an arm on that side and just working witle @am...”

The above comment is reflective of his general véanoverall, this participant was more

concerned with psychological adjustment than pedsgttor functional restoration.
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4.3.1.2 Goal setting
Goal setting is essentially considered a criticacprsor to successful achievement of and
desired outcomes in the rehabilitation setting.r&éh&as a suggestion in the interviews
with RP’s that patients and RP’s may have differepinions on what activities are
necessary to achieve post amputation. An OT alknoadedged that while patients may
be concerned with returning to their previous r@des employment, the RP’s may have
different concerns.
P1 (Psychologist)!l think I think a lot of that goes on the goaleyhhave set
themselves and goal setting tends to be a big tthiagis used generally in rehab
so you know what we might think of a patient’s pesg would be might be very
different from what they feel themselves em yowkKkno example if they are able
to if their goals are to be able to hold their cigte or you know to be able to
hold their own cup of coffee or whatever and thehieve that by using the
prosthetic limb then that to them would be progresswe might see that they can
do more with it but in terms of what they want tkelves if they have achieved

their goals and they are happy"

P5 (OT):“they might be always looking you know that bit kigat like | can get
myself dressed but | need to be able to you knownygeole back as bread winner
and you know | think that would probably you knoselaiming their sort of
original roles for an amputee patient | think thabuld be quite high up you know
a value of if the success of succeeding which htmgt necessarily | would be
considering as a longer term goal but they mightcbasidering it as a shorter

term one”

For this reason, it was considered vital that R&sl patients work together in the
rehabilitation phase.
P10 (Consultant)!...discuss it with the person themselves what therds and
wishes are because there is no point us settingsgaaich for us seem reasonable
but for the person might seem unrealistic or peisglthey have got to want to do it

so we have got to try and take them with us weyaveknow for whatever we are
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going to try and do for them we have to try anda&rpt and take them along with
us and set reasonable goals which they can hopstéin that we can hope to

attain”

RP’s added that a patient’'s motivation to achidwedoals is a key factor in whether the
goals are achieved.
P10 (Consultant)fif they had a very strong desire to do someththgt they
couldn’t do with the prosthesis they had then datyawould give that (upgrading

their prosthesis) strong consideration...”

P11 (Consultant):... those who are motivated, and adjusted have ctarterms
and are coping will want to get back to work gujckihose who aren’t will not
may not at all but if they say they do, they widlken excuses and two years later
they still haven't or tried it or even come up witioughts about how they may

achieve it they are not coping well or adapting”

Patients having goals in their mind about wantmgeturn to pre-morbid quality of life to
some extent, was considered an key factor in arlgevhat RP’s consider rehabilitation
success.
P1 (Psychologist):l think people who do better tend to be people Waee very
clear ideas of wanting to get back to quality & lagain so if they have goals in
their mind if they have thoughts about you know timgnto get back to work or

getting back to functional tasks like walking oivirg or work or whatever...”

Ultimately, it appears that the existence of gadldhe beginning of rehabilitation, the
maintenance of these goals and their achievemdhiembody success following limb

absence rehabilitation.
P9 (Prosthetist):if you achieve the aims you set out in the firsicplto do then

yes its satisfactory yes”
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4.3.1.3 Function (incorporating activities & partipation)

A patient’s ability to perform activities of dailliving (ADL), especially their own

personal care, and engagement in life activitieshsas leisure activities and return to

work, were all repeatedly mentioned as vital masker‘doing well”.
P2 (OT):“ well 1 1 don’t know if they (pause) | think théyave a sense of doing
well as well as they can | think that would quabfy well because I think people
carry around em issues related to limb absenceaftong long long time | don't
think it goes away but | think that they make ajustinent em and that’s what we
would call doing well they move on they are engagetieir previous interests em
they’re working or they’re eh participating in fawilife | mean those are the
things that | think reflect a degree of adjustmirat we would hope for but | but |
again | think its as well as they can em and | khtrmay take a lot of years before
people eh say that they are doing well”

Ability to perform Activities of Daily Living (ADL) incorporating personal care was

considered by most RP’s to define normality, angstbelieved that patients should be

able to perform these activities following succaksghabilitation.
P6 (Prosthetist):... probably getting their life back to what theywd class as
some form of normality em so be able to do evergtlthat they have got to be
able to do on a day to day basis whether that'f1wit without an arm so you
know your general getting up, washed, dressed,,cdeln you know from that
point of view just living you know just getting day day getting everything done
at a level that you feel comfortable”

It is also recognised by RP’s that it is fundamefadamany patients that they achieve the
ability to drive, as driving has a key role in gigithe patient independence.
P8 (Prosthetist);em important outcomes getting a back to normtd Bm being
able to do the job you were doing before hand eimmgbable to drive being a bit

independent em cause clearly driving is an issua fot of people em”
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It is also vital that patients are able to indeparily perform activities that are personally
valued by the individual patient, especially peedarare activities.
P6 (Prosthetist):not getting too much help from people becaudark that that’s
another thing that sometimes gets people down dokpow everyone wants to

help them do things but then they never learn tthdws for themselves”

P11 (Consultant)... its no good getting people to help you, youéhget to do it

yourself so that people who say they need helpy, nieed carers they need their
wife to shower them, they need their wife to peirtbhoes on, they are not doing
well, there are ways to do that because we knowtkizd can be achieved all other

things being equal, em alone and independent...”

An OT added that a valuable method of measuringtlvenea patient will be able to
perform activities of daily living is through tesgj their ability to perform OT tasks.
P5 (OT) “I would probably do a kind of assessment on theamrying out
particular tasks that I've got a box that | use hwactivities like em opening up
purse taking money various other things you knoitingupaper and stuff like that
so | would probably do that and just get an ideahofv well they can use it

functionally”

As well as an ability to perform ADL, engagementsiocial and leisure interests were
deemed markers of doing well for patients by RP’s.
P4 (OT):"em so | think that the patients judge if they ai@ng well how they are
em doing well socially if they have eh networkr@nfls if they have nice house
successful in terms of family or work | don’t thitley judge doing well only by

the prosthesis

P10 (Consultant)t...em if they are able to pursue their leisure theork, their
driving all those sort of interests you know whppears to us to be a reasonable

upper limit of possibilities then em you know | Widoe quite encouraged...”
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Additionally, performing activities was not considd to be of sole importance to
participants, regaining roles that had personalevabere desired goals for many patients
following rehabilitation.
P6 (Prosthetist)lyou know in terms of their roles and values be@atsee majority
of adult amputees you know probably have had a kindorking role at some
point and obviously financial gain then so themtiggt back to work then or
getting back to some kind of employment some Kimtome em is probably, they

would probably value that”

However, linked to roles such as breadwinners, ieagning to previous employment or
new job as these are often key goals for many matie achieve.
P8 (Prosthetist):...get back to job they were doing previously themould say

the patients would think that was quite a succesthem...”

One of the consultants interviewed also mentiore dignificance of ascertaining the
patient’s pre-amputation occupation in order ttotaihe rehabilitation to enable them to
return to their job if possible.
P11 (Consultant):...in particular about their work because that's soportant
you know, what they actually do, the nature ofvtloek, how manual it is or other
wise is very important when determining whethey thél be able to return to the

same occupation or not in the future”

A person’s ability to do whatever they wish, redesd of whether the prosthesis was used
is considered the most successful end result ahiétation following limb absence.
P4 (OT):“and to me the most important outcome of me workwth persons with
upper limb deficiencies or amputations is that tiiegl they can live a full life

whether with or not a prosthesis”

Also, RP’s considered it essential that patients aways trying to do better and are

progressing within their capabilities.
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P6 (OT):“... achieve higher goals then | would view thatthem doing well em
because they are obviously happy at the level #reyat and then seeking to
achieve higher so that's what | would probably asea guideline “

P10 (Consultant)‘em if basically if they are progressing as oneuleb hope |
mean if they are hitting what we would think yooewmprofessionals would think
to be reasonable goals but also if they're hittgmgls that they you know want to
be able to attain...”

4.3.1.4 Psychological factors

Many RP’s referred to the patient’s psychologit¢atesas important to attend to following
ULA, either as an important facet of an individsalellbeing or as a potential predictor
of further outcomes such as prosthesis use. Mdrig BIso referred to the fact that an
upper limb amputation tends to arise out of a trmwnd that this may be important in
affecting the individual's psychological state atidis emphasizes the importance of

attending to issues such as origin of limb abseénc@der to successfully rehabilitate a
patient.

Several RP’s from different professions, considereducial following ULA that patients
were happy with themselves and their functionditss.
P7 (Prosthetist)l think they think they are doing well when thegve, when they

are happy in themselves with what they can do adtevier level they have
decided”

P10 (Consultant)‘their mental health | suppose | mean how do thesl happy

with things or are they concerned do they feel #reyunderperforming those kind
of things”

It was considered necessary that the patient reduto a feeling of satisfaction with
themselves and their life.
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P6 (OT):“...but | would say getting back to a level thatytheere happy with in
themselves...”
It was also discussed how in order to adapt wethéoabsence of a limb, low levels, of
anxiety are essential, as well as acknowledgingdleslife experiences play in adapting
to the absence.
P4 (OT):“some persons are more em stable and not em notygoua not so
concerned their looks and they are comfortableh@irtdaily life they have friends
and family and they have perhaps have seen ampnsagierhaps they have seen if
its a family and they have a child with a limb defincy and perhaps they have
lived on the country side and they have animaemetimes nature goes wrong”

Particularly, certain causes of amputation may caffen individual’s psychological
adjustment to limb absence with traumatic causeding to be the most difficult to adjust.
P6 (OT):“l think it would depend on why the reason behihd amputation and

how you know open they were to taking on informmagiothat timé

RP’s suggested that the cause of limb absence féeat an individual's adjustment to

limb absence, because very often people who lose limbs due to trauma, may also

have to deal with the loss of a family member éiend.
P5 (OT):“I think the circumstances of how they came by taiputation as well
whether it was you know an accident at work or adrdraffic accident or
whatever it was you have to look at that as wedlalise | think that that really
does affect how people their kind of final outcafmgou like is affected by how
they came by their amputation... | can think of spew@ple that we have had who
have been in road traffic accidents where there basn other people involved
who there has maybe been fatalities or whatevaassaell as having to deal with
the actual amputation and whatever kind of physicplries they receive they're
having to deal with you know the kind of psychalabirauma of that as well ..

P1 (Psychologist)....I suppose the other thing | would say aboutardpnb users

as well is that because its very often a traumatiase of an amputation there
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tends to be a lot of issues of loss and bereavemenind for them too and
another part, a big big part of the work we do isrlang with the loss factor em
you know, not loss of their of their limb but alkiss of their maybe their
dependents or it could be loss of their job orauld be loss of their you know
where people have lost limbs in road traffic acaihere other members of their
family have been killed so very often its a dolds or a multiple loss for them so
bereavement and loss tends to be another thinguvéat often has to be worked
through with upper limb users”

Therefore, for those who have lost their limb eutmatic accidents, they may first need to

deal with post traumatic stress before they caklgabeir rehabilitation.
P1 (Psychologist)’but it does tend to be the more sort of traumatatims that
we would see and em therefore you do have to maldgenent as to whether they
are psychologically ready or not and we would dattjust by a combination of
interviewing them em and looking at you know liiethe trauma questionnaire to
see whether there is anything outstanding in tewhsposttraumatic stress
symptomatology. If there is we wouldn't necessasdly no you are not ready for it
but it might be something we would want to worloefore hand..."

Additionally, mood was suggested to be a potergradictor of rehabilitation success,

implying that individuals with positive mood willelve subsequent successful outcomes.
P1 (Psychologist)'l think mood has to be the main one (outcomephbse if your
mood is good you know you are able to delve intr yoping strategies much

much more effectively"

One RP felt a patient having a pleasant mood edahlm to integrate socially and was
potentially more valued than other goals such asnang to work.
P11 (Consultant):...em | think that my main concern is that a patiadapt as
necessary to their new situation and remain in adgfvame of mind as opposed to
being em depressed...if a patient fails to be abledrk but nevertheless remains

as it were happy or you know apparently happy amotented or actually happy
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and contented thereby being pleasant to be witimdiin well socially then that |
think is more important than a person even getbagk to doing some practical
things but remaining morose and discontented anddwyoand irritable and

frustrated and angry...”

Additionally, it emerged that there are certaimedats that the RP’s may look for in an

individual before proceeding with the fitting ofetlprosthetic limb, such as having a stable

mood, being motivated, and not having depressigrosttraumatic stress disorder.
P1 (psychologist):'...so essentially | suppose I'm looking for somewrmse
mood is fairly stable, em who has goals in theinarem as to what they would like
to achieve by by using a prosthetic limb em calmsgoasly if they don't have clear
goals in their mind as to what they want to dostmuch more difficult to
rehabilitate them and get them the motivation ttwakty use the limbs because all
of them would say that using upper limbs is muchenabifficult at times than
actually using a lower limb prosthesis, it requiras awful lot more mental and
physical effort em I'm led to believe anyway, so koow so | need to make sure
that em they are well enough motivated that thedodhis reasonable that they
haven't got any outstanding depression or postmaiic stress symptoms or
anything like that and if all that is clear and gbdamily support and if they
themselves want to wear the limb or want to thip&uw wearing the limb then we

generally go ahead and provided the medical crétevere fulfilled".

It was recommended that if patients display anycpslpgical issues, then these issues
should be dealt with before the fitting of the fastal limb. As discussed previously,
psychological issues may particularly occur witdividuals with ULA who may have lost
their limb due to trauma.
P1 (psychologist): “I haven't come across anything (that would stop
recommending someone be given a prosthesis), howeeif for example em |
was talking to somebody and em in the course ottmeersation it turned out
that they were currently suicidal, em then we ptapavould you know say at the
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minute probably em you are not ready for this yet, need to work through this

particular crisis that you are having before yougii be ready for rehab..."

Individuals who have suffered from psychologicalolgems in the past are also
considered to be at greater risk of having diftiguddjusting to limb absence and
prosthetic use.
P1 (psychologist)...I think that if somebody has a history of psyopadal
problems pre-morbidly before their amputation indae a bit more difficult for

them to adjust to an amputation never mind usitigb.... "

It was also mentioned that on certain occasionematcan dislike their prosthetic limbs

which can hamper their acceptance of their proghes
P10 (Consultant):...you know have a sort of a mixture of feelingsybwa love
hate relationship they need it but they hate. Asgyou know its an obvious target
for any sorts of problems the person is having yoa know we do see people who
have mental health problems personality disorderbowyou know will
occasionally take out there feelings reactions batever on the prosthesis, being
the most obvious kind of target...”

RP’s felt that in order for a patient to be readydceive a prosthesis, it is essential that
they have accepted their limb absence, which tleseréed involves dealing with any
outstanding issues the patient has, such as baayeirconcerns, or any denial in relation
to the limb absence and that they are focusindnein tuture.
P6 (OT):“...I think you have got to...you know have dealt withat happened
and have moved on from it not necessarily to hawepted it you have got to at

least have addressed it”

It is believed that in order for a patient to béeaio adapt to using a prosthetic limb, it is
important to assess whether they have the abditgape with the lifestyle change that
using a prosthetic limb involves. It emerged thiodige interview that this is not always

assessed through formal testing but by “commonesems behalf of the prosthetist.
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P9 (Prosthetist):whenever you meet a patient em you you assegsdbgnitive

function as you are doing an assessment of themya@amknow you can be
assessing this stump and em em things like thayandre getting an idea of how
you think they would cope with with a limb becaitsenot simply you know it
should become second nature like brushing youhteatitting on a limb and

taking it off in the evening it should become sedauature ...”

Within this, the effective coping strategies thayt will delve into need to be nurtured in

order to cope with any difficult issues that maisarfor them related to the absence of a

limb.

P1 (Psychologist)'as well em | think you know a good repertoire coping

strategies as well is quite important so that tlaeg able to you know have a
positive self talk on days when they are feelingeg bit low or discouraged they
have good cognitive strategies that they can tie that you know can help to em
improve or stabilize their mood and that they cafphthem access help if they

need that"

A patient’s rehabilitation expectations can potaitiimpact on achievement of further

rehabilitation goals. For example, there is oftewliscrepancy between what patients

expect an artificial limb to be like and what it astually like and this can lead to

disappointment on the patients’ behalf when thegike their prosthesis.

P6 (OT):“often what their expectation of what an arm isdanhat is the reality
and | think they don't always weigh that up andragh as we are very clear they
only hear what they want to hear you know if beeaal$ they want is the arm
back and | think that sometimes is difficult beeaysu know if they have not come
to terms with actually losing the arm then whatitleepectation of a cosmetic arm
or you know a artificial arm is isn't gonna meet wgpcause they just want their
arm back”
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The role the media plays in shaping patients’ etgiemns was mentioned and how this

can be responsible for creating unrealistic expiects of what users can expect from a

prosthesis.
P5 (OT):"“as well as the purely physical factors | think yneed to look at what
you need to find out what the patients want whatdkpectations are what their
knowledge of a prostheses are, cause quite oftepl@eome in they have never
had any experience of prosthetics before no unaedstg they might have seen
something on telly and think they can get a bi@mio right away. So you have to
kind of judge what the patients expectations areaathsometimes you might have
to kind of gently explain to them that they are gmihg to get an arm that is gonna
replace their you know original hand and that yeametimes you have to kind of
you know help the patient understand that theireetqtions are not necessarily
going to be met by a prosthesis”

Although patients are often disappointed by higheetations, sometimes they have low

expectations and are unexpectedly satisfied byeittenology of the artificial limb.
P8 (Prosthetist):"em unfortunately some new amputees come expe&ing
robotics and arms like Luke Skywarker got whenoseé lhis arm in Star wars and
its just not like that... eh the harshest thing famsbody is to come in and realise
that actually it's not robotics and they cant fébé glass that they are picking
up... think a common conception is that that is vitsdtke and certainly the press
don’t realise what people are seeing, they are \asitive which is good but the
press produce things that aren’t quite availablé ydor example its great it does
all these things but its not quite available yet lbe press never say its not
available yet em so yeah | think that's part ofaiid also you sometimes get
patients that come in expecting hook like captainkhand then you give them a
cosmetic arm that looks quite nice and they go wuwat does look like my hand
that’s great so em there is that side of it as Wwell
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4.3.1.5 Physical factors
Two physical issues were discussed by participantslation to how they can potentially
interfere or affect the subsequent goals the idd&i wishes to achieve. These were the
level of the amputation, and an individual experirg some form of pain. Only one RP
addressed the issue of the level of the amputatimh the effect this can have on
successful prosthetic use. The RP’s view was thkenithe level of amputation the more
difficult it will be to use the prosthetic device.
P8 (prosthetist):...em perhaps the higher levels of upper limb pgnests become
a lot more difficult to use and things but generaiell what we’ll do is give
people a shot with the limb to start with most peowill get one and then
sometimes sometimes afterwards they may decidallgciis too much and they
don'’t like it particularly at the higher levels amputation em transhumeral,
shoulder disarticulation, forequarter and thingkdithese are quite high levels of
amputation for people and the arms that they getloa quite em cumbersome so
em but generally | would say most people wouldhdefy get a shot at having one
and see how well they progressed and then we cdrape move the prescription
on a little bit to something perhaps a lot moredtional than the initial hand we
would give therh

The same RP also went on to clarify the importasfcaaintaining certain joints for the
patient where possible and the difficulties thatynagsise for patients who do not have
major joints such as the elbow or the shouldettjoin
P8 (prosthetist): level of amputations em | suppose eh some levaspiitations
are better clearly if you go below the elbow itstéeif you go through the elbow

it's a disaster its very difficult to make somethoosmetically out of that’..

Additionally, a few RP’s discussed the role of digant health related co-morbidities
such as pain that can interfere in a patients ikfsion and their ability to use a
prosthesis and this emphasises the importance & Bisuring individuals have a
minimal amount of pain during rehabilitation and/bed.
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P10 (Consultant):...minimizing their pain | mean again if you are more pain
before your amputation it is believed that you arere likely to get phantom limb
pain that sort of thing so explaining those kindlohgs eh that’s another thing |
didn’t mention is you know phantom limb sensatiopan stump pain neuromas
those kind of things can cause difficulties forggee@m and some people find more
pain when they wear their prosthesis or less whew tvear their prosthesis...”

P1 (Psychologist):"I think having the minimal amount of phantom pam
important or pain that they can control themselvekink that tends to be a big

outcome for a lot of people..."

4.3.1.6 Social Factors
Social factors, such as the patient’s family anenfits providing support are believed to
play a role in influencing a patients adjustmenttaA.
P5 (OT):“social networks again, like the social support peohave before not
got much in the way social support ah yeah | thimk support of other people

makes a huge difference as well”

In particular, it needs to be considered how aepéis family may react to the prosthesis
as this can influence whether the patient will tgeprosthesis.
P2 (OT):“em if the arm is not if its limiting their soci@m adjustment or their
family adjustment | know | have a patient whosieligirl just she despises his

artificial arm”

Several RP’s mentioned the practice of introducpegients to another patient as
beneficial to those individuals who have recendstltheir limb, especially introducing
them to an individual who has accepted their alsamd perhaps has mastered the use of
their prosthetic limb.
P1 (Psychologist):ém | think | think meeting another patient in aitamset of
circumstances can be very very important em | thimk know if if the patients is
matched in terms of not sex maybe age, em you k@l of injury that sort of

thing | think that can be very very beneficial peutarly if the patient that we are
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introducing them to is a very positive role modeti as able to effectively use their
limbs that they've been given em | think that candally a very helpful thing"

P8 (Prosthetist)‘meeting other amputees in the same situationhasntis always
good em they are able to see that there is lifer @itnputation for some people and
for the majority of people it is the worst thingattihey can imagine happening to
yourself and if you see somebody who is in the saimation as yourself getting
on with their life and going to work and having ayfriend or a girlfriend then
meeting somebody in that situation | would sayrabably really a really good
thing if they are really struggling with the fadtat they are now an upper limb

amputee for sure”.

4.3.1.7 Satisfaction with prosthesis
RP’s in this study placed value on satisfactiorhwatost aspects of the prosthesis such as
the aesthetics and comfort of the prosthesis.
P1 (Psychologist)!...obviously if the limb was comfortable and ilabked well
and they were happy with the look and the feelt ¢dfien that again would be

would be progress"

P11 (Consultant):...there are so many aspects to a prosthesis amdi®ceomfort

you must have that...”

Additionally, RP’s suggested that the prosthesmikhbe doing what it needs to be doing

and not breaking down.
P5 (OT):“em well | mean | suppose in terms of the functlgmasthesis that if
they get a functional prosthesis | would want thtente able to subsequently be
able to operate the prosthesis em and there woaldd point in them having a
myo if they couldn’t actually operate it they cautdopen the hand so they would
need to you know be physically able to operateptiosthesis em so yeah | mean
purely practical physical terms | would want them lie able to operate the
prosthesis and it to be able to demonstrate thay ttan use it in particular tasks

whether they do then subsequently in their dayatp loves do that or not | don’t
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know and | don’t know if that's for me to decideiyamow or to judge them on but
yeah we would want them to be able to demonstoateet that they could lets say

operate it”

P2 (OT):“l think prosthesis working well is important tabat piece of it because
| think when it acts up and they cant make it datwfbr instance it did here in our
clinic I think that's a frustration that makes pdepeel like they aren’t doing well
and | think the reliability of my myo-electric dees is a big issue for this because
it always comes back to I'm not doing well wherfaat it's the robot that’s not

doing well”

P10 (Consultant):...em you know if the prosthesis is doing what thvewt it to
do...”

Particularly, it was considered that it is vitahtithe prosthesis is working well, as then the
patient will not be worrying about the prosthesis.
P8 (Prosthetist);being able to get on with your life without hagino worry too
much about the prosthesis that we provided theim e@tise having to worry about

and fiddle about with things then that’s not beeresy good outcome for them”

P5 (OT):“em probably if if they were coming back and yowwnif fittings or em

you know for check up appointments and not comingith problem areas”

Elements particular to the prosthesis such as Ipgsit breaking down and the weight of
the device can have an impact on whether the msistiwill be used and whether the
patient will successfully adjust to the limb absenc
P2 (OT):“oh yeah if if peoples lifestyle changes or if thewe a lot of issues with
breakdowns or problems with the prosthesis thaty thave or if they are
constantly breaking the hand tearing up the cossnesi and it appears that they

need something more durable or if it appears thetytneed something more

159



Chapter 4 Qualitative studies

cosmetic if they have overuse issues with thegratktremities might want to look
at myo-electric versus body powered”

P7 (Prosthetist):l think weight is a big reason | think there isat bf the upper
limb amputees have been around a lot longer thhavie been doing upper limb
work and most of them tried myo-electrics in thet@ad have given it up for em
cosmetic arms and an awful lot of them were congkeamputees and they just
prefer cosmetic arms and they wont go out withogt @n and | think myo-electric

is so heavy for the benefits you get from it”

4.3.1.8 Satisfaction with Service
RP’s were specifically asked if they felt the figi service could be changed to improve
patients’ satisfaction with a prosthesis. Sub-theeraerged around the areas of ‘access to

services’ and the ‘rehabilitation process’.

Access to Services

The initial suggestions from several participantsisisted more of issues regarding
accessibility such as traveling distance to sesvimereduced for patients if possible.
P5 (OT):“l think the sheer geographical distance that thewe to cover to get to
the service is an issue but then | don’t know wdis¢ you can do | don’'t know
what the kind of solution is to that em whether fiane lots of little centres with
people with very little experience or whether yawévery experienced people in

a few centres”

Also, suggestions were made such that, having eweryber of the rehabilitation team in
one location would make traveling to the servicasiex for the patient.
P2 (OT); em | know that here its the em chain the treatnudatin for these
patients its sort of complicated in that the predist may be across town the
therapist is on the east part of town and the doistdn the north part of town and
| think that makes it very challenging for peopbedet there just there services
much less than make it work so | think | think ilie best possible scenario is all

the people that are working with this patient anghe same place”
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Additionally, recommendations were made regardiaging a good walk in service so
patients can see their prosthetist when the nesesaHaving a good appointment service
was also considered essential, as well as redtiogngyaiting room times.
P10 (Consultant):eh we have a walk in service we try and makesitacessible
as possible | mean if someone has a major probtteay tan potentially walk into

the centre and say look | want to see my prosthetis

P10 (Consultant):“...making sure you have got good administration djoo
appointment services making sure you have got bhe®sntact to the person you
know up to date phone numbers and addresses...| #ilird the staff are you
know pretty open and approachable and if someoseaharoblem we will do our

best to sort it out as quickly as we can em...”

P4 (OT): ‘but here locally we its a constant issue we trintprove the service in
terms of em how long they need to wait when theyedeere, the wait in waiting
room before they have a final prosthesis fit ofgihesthesis and we em the service

how we meet them how we address them

Rehabilitation process

Several specific suggestions were made that retatéloe rehabilitation process, and one
consultant recommended that it can be beneficrahfpatient to have a consultation with
the rehabilitation consultant early on, even ifytleee not yet ready to be fitted with a
prosthesis.
P11 (Consultant):...of course because although some people someeefewill
delay their referrals until they think the patieatready for the prosthesis with the
wound fully healed em | certainly think its advageaus to the patient to come and
see us early to talk over with us their situatian € find out em what their
potential is for wearing prosthesis, find out abth# prosthesis, to ask questions,
and eh | think that if they come quite early everthey aren’t ready for a
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prosthesis or for a cast particularly at that stagielo think that’'s beneficial often
to the patient rather than waiting”
The consultant elaborated on this point when hemeeended that communication should
take place with the patient about the differenatiteent options and the implications of
using a prosthesis.
P11: (Consultant)...but I think it is important to explain fully tdé patient at the
outset, the pros and cons advantages and disadgesitaenefits or other wise of a
prosthesis em again who does that discussion aral dales that explanation is

important...”

Having other people present during the consultatvas also recommended both for the
benefit of the consultant and the patient.
P11 (Consultant):...l very like our occupational therapist to be tleeas well for
some of it...but if she comes in in the beginningaveboth talk to the patient and
eh 1 think it probably helps the patient a lot anelps the whole process if more
than one person our side and also more than onsgoeon their side it was very

helpful for the person to bring a relative or frobas well...”

Patients seeing the prosthetic limbs early on,redfoey are ready to be fitted, can prepare

them for what they should expect from their prosthéevice when they receive it.
P1 (Psychologist)!...I think preparation is also very important ardhat we
would try do here is to get them down you knowhsg tould see the upper limbs
em long before they are actually going to be usirgn so they can see what they
look like so they can psychologically prepare thelnes cause obviously the first
time you see a limb its not a pretty thing necabsar..and if your not your
prepared for that it can be a big shock so on theeasment day even though we
are not fitting them or even casting them necebsat that stage we will take
them along to meet the prosthetist and he or sieskow them the sorts the sorts
of limbs that they may be thinking about for thenthey can have an idea of what
they are going to look like and what they are gdiadeel like and what they are

actually going to be able to do for them "
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RP’s recommended a MDT approach which involvepadviders working together for
the benefit of the patient.
P5 (OT):“em yeah | think | think a team approach workstéet.”

RP’s highlighted the benefits of having differenémbers of the MDT available. They
also added that it is essential the rehabilitateam do their job to the best of their ability
in order for the rehabilitation to run smoothly ahés includes having a skilled technician
making the prosthetic limbs.
P8 (Prosthetist):eh em doing my job to the best of my ability amdviding them
with the best prosthesis that | possibly can taMtbat they want it to do eh inform
them of what we are doing and why we are doinqhd that kind of thing and |
would always imagine that it would be reassurinthdy are confident that | knew
what | was doing em eh so or they knew what wasggim happen or what might

happen to them in the future and that kind of tleaQ

P11 (Consultant):...the standard of fitting is important the skilf ¢echnician
doing the fitting is important...”

The role of the OT as a valuable member for thenteas also repeatedly mentioned by
OT’s themselves as well as the other team memberghasizing their important role in
rehabilitating the patient. It was also mentionkdt tthe OT’s need more input into the
patient’s rehabilitation.
P5 (OT):“not always (see the patient if the prosthetisséeing them) no, that |
mean that is something that | want to look at thdiasically want to change
because | think at the moment there's are alotobfe that are getting missed by

an OT that are must have OT needs”

P7 (Prosthetist)!l don't know if we could | don't know if we hagaough input

from the OT's in the early stages”
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One OT described how she felt her role was viewedtbers versus how she defined her

role.

P5 (OT):“yeah you know | mean | will quite happily talk@li well not happily
but I will talk to people about the circumstancégh®ir amputation but | think a
lot of people they see the OT as having a verytjacrole about providing
equipment or whatever em and they're not that pegh#o you know, some people
are some people will open up you know quite fresmhg talk about their
amputation and what kind of issues they are hawvegling with it and other
people | think that they think that that's maybat®h not my role to do that to look
into that”

P10 (Consultant):“...occupational support em the occupational thesapi
obviously are very important and they will help tberson hopefully learn what
they can and cant do and adapt to the situation wWiele of the team the
prosthetist | mean we all have some input to thstniot just any one person

specifically, family support as well”

Finally, psychological services were also considezssential for patients in general in

order to help them deal with any issues that mag ® maladjustment or interfere with

their rehabilitation. However, it was acknowleddhdt the resources may not be present

in all facilities to provide this service.

P6 (OT):“so maybe more clinical psychologists on site”
P5 (OT): “...need more psychologists definitely”
P10 (Consultant):...em if you have the option then counselling betbey have

the amputation although that often isn’t possible...”

P1 (Psychologist):"l certainly think being introduced to psycholodicar

counselling services at an early stage is importgni know because if you have
you know outstanding psychological issues be iteabs or bereavement or
depression or just you know trauma then all of éhésctors can impede your

progress and everybody at the clinic and leasp&ple know can try to tell them
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that that is normal and certainly validate thatat early stage that that is normal
then em you know | think that does make a differenc

A strong theme running through the interviews waet tof ‘choice’. It was commonly
emphasized that the patient’s choice is the mastalrfactor when deciding if someone
is ready for a prosthesis or whether they will@grosthesis at all and they can decide this
at any stage in their rehabilitation.
P1 (Psychologist):eh generally it would be the patients own decidizemselves
and we certainly we have had a number of peoplé Itltan think of who have
gone through had their upper limb fitted and haeaeg through the training and
then have opted not to wear it em that has happenedimber of times and
generally that would be because of either the amaidnphysical effort that's
involved in it or simply because you know its mmi ¥now comfortable or its just
too cumbersome for thém

A patient’s sense of control over the situation &B® considered valuable to consider.
P10 (Consultant):...em also their coping you know have they gotlaust coping
type personality...very major mutilating horrible exignce to go through and you
know its coming back to you know locus of contnadl lof thing do they feel that
they have some control over where their future Weat they are doing or do they
feel they are being buffeted around by fate or whdtthey do to deserve this so
those kind of factors basically and how we supgieem as well | mean we do our

best but you know it’s the bottom line its dowth®person themselves”

RP’s stated that it was ultimately the patient'cisien as to whether to receive a
prosthetic limb. The RP’s recommended that rehakiibn is pitched at the patient’s pace
and that the patient is in control, in order tophedgain their possible lost sense of control
following the absence of their limb.
P6 (Prosthetist)ithe thing is almost doing it at the speed theyntmdoing it at and
not pushing someone people will come to terms wvitvhen they are good and

ready and its almost trying to be patient and natt florcing your view on them and
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not forcing them in to treatment that's not whatéan but not putting pressure on
them saying right you need to get a limb fitted rause you know they’re not
maybe not ready but also taking on board they milgéy might think well if | get
the arm its gonna be fine and you sometimes guailkavith that knowing that do

you know they're not maybe ready for it”

P6 (Prosthetist)®em but its almost pitching it at the individudsvel you know

when they're ready for things and letting them take responsibility usually

because you are not always given the choice ofhehstou are gonna get your
arm amputated you know if its a trauma that dedsibeen made without your
sort of control so therefore some people just what control back by saying |
want the arm when they are maybe not ready to wéhlthey have not dealt with
the amputation yet but you've sometimes gotta gb wiem so its probably

pitching it their pace and like giving them timeatdjust to things”

4.3.1.9 Summary of findings

A large value was placed on the use of the prosthBsRP’s in the present study, with
several participants judging a patient as ‘doindl’'vi®y evident use of the prosthesis.
Many RP’s described the value and importance ofl ge#ting in rehabilitation and
especially the need for RP’s and patients to wagether to achieve the goals of
rehabilitation. RP’s placed a particular emphasiso individual's ability to perform their
own personal care, and most importantly indepemgdrdm other people. Additional
activities of importance mentioned were work anduee activities. The discussion of
psychological factors was broad, with participadiscussing the need for absence of
psychological distress, such as anxiety, depressmnPTSD, in addition to the presence
of positive psychological traits such as a favoleamood, as these elements were
important for general wellbeing as well as influeigcsubsequent rehabilitation goals such
as prosthesis use. Additionally, the role of fast@uch as cause of limb absence,
especially trauma and how it related to psychollgiifficulties was mentioned. Physical
factors were only discussed briefly, suggesting tha level of limb absence can make

prescription of prosthesis more challenging and thanimal pain is essential for an
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individuals well-being. RP’s also suggested thaifa and friends play a key role in
facilitating adjustment for individuals and meetimglividuals with limb absence can be
helpful in some cases. Several participants fedt #esthetics, comfort, and reliability
were important aspects of prostheses to improvstl\,aservice related factors of access
and the rehabilitation process suggested that OQBed a greater input into the
rehabilitation process and that there is a grea&sd for provision of psychological

services.
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Chapter 4.3.2 Results for study 2: Individuals witlhA

As with the interviews with RP’s, the questionsexkko patients were developed in order
to elicit the important factors to consider follagi ULA and gaining further insight into

what is ‘success’ following ULA.

4.3.2.1 Prosthesis use
From interviews and focus groups with individualighwimb absence, it emerged that the
prosthesis had a facilitative role in achieving sofunctional tasks such as driving for
several participants.

John (FG1):“l wear mine (prosthesis) all the time | don't ik it's a self

conscious | wear it from practical | need it wheanh driving you know”

Participants in general discussed how the prosthéévice is helpful to them in
performing some functional tasks that cannot beedweith one hand.
Jane (Int):its fantastic, | mean the amount of things | adm with it, without it it
would take a lot longer for me to get my legs onl @ouldn’t be able to drive if |
didn’t have it | wouldn’t be able to do certain tigis like you know those plastic
folders putting paper into a plastic folder you tato that without your myo-

electric arm, its just impossible”

Jane (Int):"...so having a prosthetic arm is fantastic becayea can hold it and
you just devise all these different ways of domggs that you know is such a such
a feeling of satisfaction to do something that ymwldn’'t do yesterday like
cooking, like holding a tomato in your fake handhaut squishing it all over
yourself although it sill does happen if you ard paying attention little things
like that getting better with the arm being ableptg on clothes quicker and easier
you know because | had a silicone skin for a ldngeton my cosmetic arm and
silicone attaches to all the clothes and all thetemial so it takes about four hours
to get ready as opposed to 10 minutes so jusingetised to different materials as

well made a huge difference to me...”
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Additionally, for some participants, the prosthesisvorn only when it serves a purpose
for them. Otherwise they take it off.
John (FG1)*but | must admit as | soon as | go into the housgean it's basically
just a dead weight when | go into my own houseoatéhit comes off but when I'm
outside”

The prosthesis also served the purpose of minignisin individual's feeling of self-
consciousness and promoting an individuals pos#@reimage.
Jane (Int)*nobody noticed the difference most people didwérenotice that | had
an arm whereas | hadn’t before do you know whaelmit was so nice just to
almost blend in and the arm be part of me | reglty to like that arm | still have
it”

Most participants in this study wore their prosthesgularly; some wore it for functional
purposes whereas others wore it for aesthetic gegpd he prosthesis itself, also serves to
help conceal limb absence. One of the participamt® has two artificial legs as well as
an artificial arm, feels the prosthetic arm seramseven greater social and aesthetic
purpose than the legs.
Jane (Int):“you can pretend, you can hide it...I've gotten satluse and while
that's a horrible thing its kind of good that | cgumetend because then it means
that not everybody judges you and you know peogde e differently when | am
in the wheelchair then they do when | am walking sonk having the legs have
helped me adjust to being a different body shattee arm probably more so the
arm probably more so because it is exposed, schénwl didn’'t have an arm
people stared so much they stare more at the aam ttiey do at the leg you know
like if the choice was you have one wish and youetther have both your legs or

you can have your arm back, | would always say almays”
The need to feel aesthetically balanced emergea asluencing factor in prosthesis use.

Catherine (Int)¥l did it for balance as well, | needed it for badee and | needed it

just to be kind of try to be the same as everydse lgecause | didn’t want to be
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different, you are different enough in coping wittso that was hard, | don’t think

they do enough for you on the emotional side oingpwith it”

Jane (Int):“...that’s the thing, whereas | take my legs off wheome home, even
if my arm is sore | will keep it on, partly for lamice and also partly for myself it's
the bit of my body that | hate looking at the mlodon’t mind looking at myself
with out my legs on but without my arm on | doiKelit you know because I'm
just unbalanced and it looks odd”

4.3.2.2 Function (incorporating activities and pactpation)

Activities of daily living

An inability to perform basic daily tasks can cagseat frustration for many individuals
post amputation. The results show that there artinetasks that participants find
particularly difficult following the absence of thaipper limb. In particular, the female
participants expressed different functional frustrzgs than their male counterparts, with
women finding it difficult to do more female specifunctions such as put on jewellery or
style their hair.

Jane (Int): %..l suppose it is the things you cannot do you kwbatever they may

be like putting on earrings | have tried everythindput | can put on any necklace

pretty much with one hand...but yeah the jewellatg sif things and there is also

certain tops that | have that | love that tie a¢ thack or whatever...”

Ann (FG2):“...I mean | can’t blow dry my hair now you know Intgout on my
jewellery | know that’s not a big thing to guys litus a big thing to women | can
put these earrings in but the ones with the bdigsrf can’t put them in...”

Whereas, male participants in the first focus gréaynd tying shoe laces difficult and
shared ways they have learned to overcome thiseciog!.
Andrew (FG1):“if you put your laces in the reverse way, like ycan tie them
with one hand no bother”
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John (FG1)no I just go for slip ons I've got a list of instctions how to do it

with one hand, no I'll just buy slip ons Velcro”

When participants were asked if there were chaillengspects of having a prosthesis,
going to a restaurant raised issues for sever#ktjpants. Participants described how they
learn to adopt behaviours that make life easiechsas choosing to order foods in
restaurants that are not difficult to cut with drand, such as pasta, or choosing to wear a
jumper to a restaurant that the individual doesnaatd to take off, since individuals with
ULA reported finding jackets hard to take off.

David (FG1):I feel very self conscious just say going to aa@snt you put your

jacket on put your jacket back on and you havatioabbout with a plastic bag to

me im very self conscious about that

John (FG1): yeah well | would probably do the same as you mathan at the
table not take the jacket off wear a jumper or sitning like that it's the same if |
go to restaurant and | want a steak, can you askctief to cut the steak up for me
cause | cant cut it, apart from my jacket mosthaf things | wear are sleeveless
jackets, coats whatever, just to save having totpist in and out just tears the

lining”

Participants learn to accept that certain thindgs take them longer to do than they had
taken before.
Frank (FG2):*so | have no bother cutting things might take mevee bit longer,
very very occasionally if it was a very tough steakomething | might have to ask
somebody with me to cut up a wee bit but normallyr@ximate to normality as
far as eating is concerned em | would like to hthat old arm back but its quite

impossible”
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Leisure activities

Being able to participate in leisure activitiegher established ones or new ones was very

important to participants and factors such as mtitwm enabled them to return to these

activities.
John (FG1)¥l wanted to get back | had golfed before and Idvefmy accident
and | was right handed so this hand did nothing #mely had basically no, | still
throw a ball like a girl but | wanted to build upe arm to the extent that | could
golf and | have done so I'm and | compete with Bhdve got a usual Sunday four
ball and | we win some weeks and lose other weatkb golfing at a level that |
feel like | enjoyed you know and | can compete titharmers of the same ability
as me its one of those games as long as you pthypeople whether you have got
one arm two arm or just a rubbish golfer you hawt g level you are at and |

enjoy that”

Other participants are more ambitious and wanietfopm activities to the same standard
they had before.
James (FG1)but my my aim or goal was always not to go to ¢ime arm golfers
but to go to the two armed golfers sort of thingduldn't have wanted to be any

different from anyone else...”

Participants described being able to adapt andwiengs to participate in their hobbies.
Frank (FG2): tvell | used to play table tennis when | lost my &round held the
bat and the ball in the one hand through the ballwacked it, | was just as good
you know and eh so that didn’t there is not anygtimat | cant do that | used to do

| just do it in a different way”

Paul (FG2):basically cause | I've said | go to the gym, pemghy what did you
do today, and | would say | was at the gym thismmgyy and they would say were
you really, how can you do that, and | feel likgisg right | have got one missing

limb, 1 have still got another three basically iact | have got three and a half
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basically so actually | have got a bee in my borat®iut that people just assume

because you have something missing that you caathiog for yourself”

Some participants took up new hobbies following #iesence of their limb, and one
participant even found a talent she wasn’t awaeehstul.
Catherine (Int)¥...oh another thing | did which | think has wonddré&um was em |
started painting...never held a paintbrush in my tifeJanuary and it was its
something to so with the cross, | think anyway, kmow the way you because I'm
left handed, my non-dominant hand | have to folheecreative, the right hand side

of my brain to work and its fascinating to see wihaan produce”

Work activities

Occasionally, the absence of an upper limb resnltsome patients not being able to

return to their pre-amputation jobs and may resultarly retirement or a career change.
John (FG1)¥l was at sea all my working life | had an accident2001 which was
a absence of my right arm that finished my seanfarcareer because any
prosthetic was an automatic failure from a sea farenedical which you are

required to go to see in any capacity”

James (FG1):I"had a motorcycle accident so | was in the armghattime and of
course like you your sea faring my soldiering dasse over em but eh | was just
17 at the time...”

On the other occasions, participants were ablestorm to the same company but not
specifically the same job as a result of their liatisence.
David (FG1):“l didn’t go back to the same job, | was a linesn@imbing towers
and poles and things, so after that | was restddie ground level obviously and

just inspecting things”

For another participant, limb absence makes itadliff to get interviews for new jobs and

invites the dilemma of whether to disclose her laigg in an application for a job.
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Jane (Int):“...even just getting to the stage of interview euh tasically career
wise | suppose its just even getting to an intervimeost people think if you only

have one arm you cant do anything its just the mpsion”

Independence
Participation in activities of daily living, leiseractivities and return to work, are all

associated with the ultimate goal of achieving petelence from others. Participants all
valued their independence and did not wish to ocglyother people. One participant in
particular described how crucial it is for him to things by himself and find other ways
of doing things.
James (FG1)‘As far as | was concerned to be honest with yqust didn't feel |
was any different from anybody else, there are maags of skinning a cat and |
would find different ways of doing it as | say nopby was working on cars and |
used to change engines and all sorts of thingsjthditin’t bother me if there was

a different way of doing it”

However, although other participants strived fatdpendence, on occasions they accept
that it is sometimes easier to ask for help.
John (FG1)!I'm different, he is doing it the difficult way f there was something
like tying a top button of my shirt | just don't iheed it buttoned I'll ask somebody
to do it I'll give up, ok I'll persevere and tryithbut there is other things I'm not

gonna bother going down that line too difficultninot gonna waste my time”

Frank (FG2):l didn't have that problem because | decided frdine beginning

this will be the way | am you know some peoplecagmi conceal the fact you only
have one arm in my case and some people want poybel | remember a lady at
the checkout in the supermarket snatched the bagfomy hand and | thought
wait a minute hold on | snatched it back again artiought oh shouldn’t have
done that, that wasn’t very, people offer help nqust accept that in the spirit of

which it is offered you know | don’t get angry or”
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Ann (FG2):"some of the checkout ladies will say do you wamiryback packed
and | would say yes please and if they want to paelcarrier bag they can pack
it and | will just lift the bag out of the trollegnd put it in the box in the boot of the

car

Striving for independence is often associated wiitiving, as this is a mechanism by
which most patients achieve their independence.
John (FG1): it was a goal to get a for me to get back drivimgéuse up until that
point your relying even going to the golf coursel yeere relying on somebody
taking you there, coming picking you up you know were at other peoples beck
and call, availability whereas once you got behihd wheel you could go where

you wanted you could come back when you wanted to”

John (FG1)*...being able to drive again has basically opened exen coming up
here today it's a round trip for me 300 miles butsl not a problem being back
driving and mobile and not having to wait on sondbelse to pick you up or

deliver you or anything like that”

Participants who cannot drive due to other co-mibtiealth problems found that this
impacted significantly on their independence.
Andrew (FG1):“that’s the biggest problem | have you are deperndam other
people whereas before | was an independent persbhhave adapted to a lot of

things especially gardening”

4.3.2.3 Psychological factors

Participants’ discussed how their psychologicatestacorporating a positive attitude,
sense of humour, and motivation, was a very cepizal of enabling them to adjust to
their limb absence. In particular, several paréios attributed their personality as an
important factor in their recovery and adaptatibhey believed that it allowed them to

confidently enter social situations, but it alsotivetes them to succeed.

175



Chapter 4 Qualitative studies

Elisabeth (Int):“l think | have often said | think | was blessedhwan outgoing
personality and | played a lot of sports, rightIsbad lots of team sports...touch
wood that the man above gave me that personality...”

Specifically, their personality enabled them to agyg a positive attitude. Many
participants adopt a positive attitude towardsrtisguation and their disability and this
has encouraged them not to pity themselves.
Catherine (Int):...oh definitely the type of person | am, | neverdgiwn | mean |
never sit down to let something get the better ®fl rmean my attitude in life is
always you take a risk once its worth it and | khmy positive attitude has done

an awful lot for mé

Frank (FG2)¥I tend to adopt the attitude there is no use gejtangry or even self
pity”

Some participants took the attitude that they wecky to be alive or that their injuries
were not worse.
James (FG1)no I've just been trying to think there when Itg@ened | was more
I was really thankful firstly that | was still altvcause that was a miracle... but eh
| was so thankful that it wasn’t my legs you knosaid at least | can run and do
this and | was thankful for that...”

Frank (FG2) “...em but | was so delighted to have em survivadcer that it

seemed at the time almost a small price to pagtiovival you know what | mean
and | have had 30 odd years that | didn’'t expeajebso I'm very deeply grateful
to the medical profession and to (the rehabilitatmentre) for all the help | have

received”

Another participant felt she had always been a happlividual and therefore she
remained happy following the absence of her limbs.
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Jane (Int):“...I have always been fairly fairly happy | meanthfat if that's the
word, how can you be happy with you know absentienbs but | suppose | have

always been fairly content in myself...”

Participants revealed that they adopt this posaittude, not just for their own sake but
also for their family.
Ann (FG2):“if you are going to be miserable you are goingnbake your family

miserable”

Most importantly, one participant acknowledged plogver of her own positive attitude in
changing how other people relate to her.
Jane (Int)*as long as | am positive | think a lot of peoplertsof bounce off my

reaction or will react to my reaction as opposedaving their own reaction...”

Additionally, having a sense of humour was congdeuseful when she meeting new
people in order to make them feel more comfortable the limb absence.
Jane (Int):“...I thought it was really funny when people wowloime over and
shake my hand and | would loosen it (the prosthesid it would fall off and they

would be left with the arm in their hand...”

Jane (Int)*...but stuff like that | suppose joking about it abg me making it ok
everyone else deals with it fine and | think that'good thing and I think that also
shows the huge power of your own perception of tiav makes other people

perceive you, you know...”

Additional psychological factors such as motivationsucceed enabled the achievement
of goals.
Paul (FG2):“...I don’t want to drive because | don’t remembke tcar crash but
and that’s intimidating but the reason | chose tivelis because I'm not gonna let

it dictate my life you know...”
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Participants also expressed how they had the saiivation to psychologically recover
from the accident and therefore sought counselling
Catherine (Int): &m well suppose | pushed my self all the time tofayo

counselling and that helped”

Some participants also had the determination teeme despite obstacles being present,
and not letting the limb absence itself be any gban obstacle to success

James (FGL1})....but my main aim or goal was not to go to the anm golfers but

to go to the two armed golfers sort of thing | vt have wanted to be different

from anyone else”

James (FG1)“when | was younger | wouldn’t wear slip ons (€3, | was
determined | wouldn’t wear them, | just wanted &like anybody else and | have
got to say you know honestly | have had more pexgyd didn’t know you had the

one arm...”

The motivation to do things that she loved andrreta normality following the accident
was a strong driving factor for another participant
Elisabeth (Int):l played Gaelic (football) for Dublin with one ar, | have three
county medals championship medals em what else Ihdwee, but | didn’t like

deliberately set out to do these things at leastlh’'t think maybe | have em”

Elisabeth (Int):“yeah it would have been a motivation but it wdsoayeah |
wanted to be back out playing something do you kmbat | mean | played soccer
as well for a while because you didn’t need yourds..”
Several participants discussed how when they liyitiast their limbs they compared
themselves to other patients in their wards ang Where grateful that their injuries were
not more severe. Participants engaging in downwacthl comparison in this way can aid

them in their adaptation and disengaging any piateself pity.
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John (FG1)*when | had my accident, | was put in the plasticgery, the burns
place when you saw the burns people, thought tisen®thing wrong with me in

comparison”

John (FG1)“people lying in the next little private room wheitee sheet couldn’t
touch any part of his body from burns and you ttimdre is nothing wrong with

me in comparison to that”

Some participants still engage this attitude despiany years passing since losing their
limb.
Frank (FG2):*because | think there is a lot of people are soclmworse than |
am, gladly swap places with me if they could ...”

Participants also realised that other people withlar limb absence can suffer more than

them.
John (FG1)we have a young girl at home she is in her fortigise has lost her
arm above the elbow, in the last 6 months shetiseastage now where she cannot
sleep at night with the phantom pain | never haddahrough that, the phantom
pain | have ever had been easily controlled, yoavkmh bugger | have got a
cramp in my pinky and you know its not there, shisvb o clock in the morning
you know”

4.3.2.4 Self- image
For many of the participants, having a positivéd selge is imperative and in particular
for the female participants, there was a strondrelée feel attractive. This desire may
often mean them preferring not to show their resiidumb in public or even look at it
themselves.
Elisabeth (Int)*It was weird, because | saw my arm it was naKkegdst didn't like
the look of it at all, its quite gross underneatirdryou see from all cause literally
the arm was amputated in the accident, it was umigiemwheel of a bus, you know

so | was literally under the wheel...”
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Elisabeth (Int):“I now know even though a bit contradictory | usedfeel like |

wasn'’t attractive and whatever and | know | woukdditractive in other ways, but
personally still for myself | don't like the imagé having just one arm do you
know what | mean | might as well be honest aboat ylou know id want to be

abnormal to say | do that its grand, cause you kitewot grand, it not normal”

Therefore, aesthetics are still very important wheomes to selecting a prosthesis, even
to the detriment of function.
Elisabeth (Int)...I even remember when | got that hook thing, d ha have it all
strapped up around you know and | might as wehdreest, I'm very vain, | like to
look well...I'm not going around wearing a hook, @pthook or whatever you
call it, so em I'd be looking for something thatule be light that looks real as
well do you know again like you know if | do wetaat lot of people wouldn’t know

you know what | mean”

Limb absence and the wearing of prosthetic devitake it difficult for some participants
to wear the clothes they wish, and some find thalenging.
Catherine (Int)¥in the sense it's very difficult if you want to get something nice
and you go into the shops and you see all lovatynser things with short sleeves
and you are always looking for something with lsfepves and it is very difficult |

find that very challenging”

Catherine (Int):it looks awful, its heavy its it's ungainly andsitmpossible to get
I mean you know this big lump sticking up out afiryarm like its bad enough
having to wear long sleeves all the time becauserit wear short sleeves and |

think from a feminine point of view it is all wrdng

It appears to be very important to some participaimat other people do not immediately
notice that they are missing an arm or that theyararing a prosthesis.
Ann (FG2):“l don’t think a lot of people at that wedding knéwad an artificial

hand you know ...obviously it wasn’t functional butlid the job you know it
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wasn't like maybe somebody going oh that womantggnban arm or she’s you

know it does do the job that way you know althatgyjbosmetic you know”

Frank commented that he had not noticed initidibt the other participants in the group,

Ann or Paul had artificial arms. This comment whsaged in the form of a compliment,

considering Frank didn’t wear a prosthetic arm laisdimb absence is clearly visible.
Frank (FG2):l must say visually | never guessed when you whlkethat you
had an artificial arm (directed to Ann) nor you Rdar that matter you know”

Participants shared how not being able to cut tlimer in the restaurant and
subsequently having to ask for help with this iblpy causes them to feel self conscious,
which leads some of them to adapt their eatingagsoio avoid this embarrassment.
Ann (FG2):“...em being a bit self conscious as well like gointp restaurants
and having a meal cant use a knife and fork so tdemow about you Paul and
Frank, | tend to choose something | don’'t needubup you know cause | just
don’t like you know having to ask somebody to gutimner up for me, you know
I don’t know if you feel that way as well”
Paul (FG2):l totally agree with that if | go out | tend toisk with things on the
menu that”
Ann (FG2):“pasta or something you can cut with your fork”
Paul (FG2)yeah basically”
Ann (FG2):“l know | do”
Paul (FG2):*and in the house | can ask my mum and dad If thiglydo it that's,
out in public | would be a bit self conscious ty sathe waitress excuse me | have
a wee problem could you make sure the meal isgdbrume so | tend to stick go

by the menu see if its easy to cut with one hasdally”
While another participant revealed that other pegpdring makes him feel self conscious.

Frank (FG2):“when | lost my arm as | said | was really pleagechave survived
but | was conscious that | was minus an arm anglgedo look at you like when |
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walk along the road and | see someone kind ofreaak me some people do stare

as we know, what are they staring at, ah yes | balye one arm...”

Certain prostheses can also increase an individaalsng of self-consciousness such as
hook prostheses.
James (FGL1)....if you were out on a boat, and then all of a sexddou take your
hand off and click this, they are all looking, yoant help but be a wee bit self
conscious but | mean I’'m older now and to be hondst you if | needed a hook |

would have a hook...”

However, attempts are often made to conceal thenteal features of some prostheses as
much as possible.
David (FG1):“...and | get self conscious if somebody sees thatdmyou know
what | mean, pull the sleeve down so you canttsget ithey tell me that there is

people they don't even try to hide it they don&rewear, just use the hook”

Practical issues with the prosthetic device itsedh cause participants to feel self
conscious.
David (FG1):“l feel very self conscious just say going to ataesant you put
your jacket on put your jacket back on and you havéaff about with a plastic

bag to me I'm very self conscious about that”

Additionally, despite living 48 years with ULA, orparticipant described how he would
still feel self conscious to be seen without a firesc limb.
James (FG1)‘oh no | wore it all the time | would never beenthaut it and |
would feel terribly awkward if | had to for exampbke it off and walk out here
and even after all that time, you are still a tfsconscious you cant help that its

just built in to me em”
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4.3.2.5 Physical factors
Some participants commented on the difficultiesythave encountered as a result of
losing their dominant arm. One participant foundttimastering tasks using her left (non-
dominant hand) made things easier for her.
Jane (Int):“...being able to get very good at being able tocgotain things with
my left hand you know the first couple of timesedtto butter toast | would just
end up smashing you know the butter on the floarkremw and like stomping off
in a huff...”

For participants who lose their dominant arm, wgtican be a difficult obstacle to
overcome.
John (FG1)“that’'s one of the main problems | have had is léag to write with
my left hand

Paul (FG2):I was right handed, | had to learn to write buteséwas in a rehab
unit for three weeks in my hospital experience @y had me writing from day
one in there | think see when you haven’t got amopt makes its easier for you
my writing isn’t brilliant but it wasn’t that brilant anyway”

Participants who didn’t lose their dominant armoadeknowledged that this would have
made adaptation more difficult for them if they Hast their dominant hand.
Ann (FG2): “..1 was right handed because I think if you had arneto write over
again that's a big big thing”

Frank (FG2):“that would have been a big hurdle to get over tdoately | was

always left handed so that was saved me that”

Additionally, PLP and PLS were discussed in botbuf groups and by some of the
interview participants in terms of how it impactsetn and how they manage it.
Participants described several different experierdePLS, and for many individuals the

feeling of the limb is quite vivid. For most of tihe PLS was present all the time.
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Paul (FG2): ‘.. from the minute | wake up to the minute | gddersit feels like

its there but its not a pain its just a sensatilostjll wiggle my fingers and stuff”

John (FG1): F'can move all my fingers if the stump was therenaving my pinky
now see a muscle moving there im closing all ngefis but the brain obviously
still thinks its there”

Andrew (FG1): it opens and shuts all the time you can feel itnopg and
shutting”

John (FG1): I'm seven years down the line and | have got a hHhetk, that's my
permanent feeling is my fist is closed and someheadywrapped it in a tight
bandage and eventually someone bandage off anfthtiers will do that

(moving)...”

Heat and cold were also mentioned as common sensaiccurring for individuals
Elizabeth (Int): phantom pain yeah in the winter terrible the coédly like | wear

five socks in the winter tonight its warm | have swocks on”

John (FG1): you don’t want to be landing in the stump end.. staynp can be ice
cold in the summer time and warm in the winteréhsmo rhyme nor reason to
the circulation”

Additionally, for one participant the PLS was relato the original injury before the limb
was amputated.
James (FG1):é&h yes well when | was in the hospital, they togkhand off here
and then gangrene set in and then they take it dwan feel | have a hand | can
just feel it | don’t not have a hand there | caalfg’

Participants spoke about how sometimes the sengatibie hand increased to a feeling of

pain, and this can come in many forms
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James (FG1):cause that’s the last time | saw mine and it wasklause of the
gangrene and that’s how | remember it and that'e/tdeel it, if try to use what

and it can get quite painful if I go too far witti i

John (FG1): I'have phantom sensation all the time but paimi& and again and
its always two distinct types its cramp in the giok a burning sensation someone

has put in the palm of your hand”

Frank (FG2): I got phantom pains that were bad enough to neells.gainkillers
and they gave me a rosey feeling there but they aveay and it came to a point
where | could probably do without these pills gast threw them away | flushed
them down and | have managed ever since but lesmfy arm and my fingers

everything the old sensory equipment seems tdlbénste and occasionally | go
hang on that’s the old nerves sounding off bub&sh’t bother me | live with it

you know”

Elisabeth: Yeah it gets frustrating some times | accept likaid if | don’t think
about it it its not there but | do know that iff im stressed or if | feel down in my
self its there | feel it | feel it there do yowknwhat | mean, but nine times out of

ten | would block it”

Catherine (Int): €m no but | mean its always there”

For one individual, in particular, personal andiemvmental factors appear to trigger the

pain such as cold, stress and attention.

Elisabeth (Int): Stress is huge, another thing that drives it”

Elisabeth (Int): fight now | have it because we are talking about’it

Participants mentioned several things that theyehaed to reduce their pain, some of

which have been effective and others have not. st commonly talked about
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treatment was medication, with all participantsiagdhat the painkillers were ineffective
in reducing their pain and all participants appdarebe unsatisfied with relying on this
form of pain management.
Ann (FG2): 1 was given cambamazapine, amytriptiline em somgtaise there
was like em cambamazapine em gapapentin em | was thiem all and one of
them went up to about 600 mg and it wasnt doirtgragtfor me. The doctors
actually said to me... what about do you want taltyyyou want to try another
and | said no | don’t want to try | don’t want iy the tablets again they didn’t do
anything the first time oh just have to learn teelwith it | just think basically you

know”

Although Catherine attended a pain clinic for tneet of severe PLP, she left after some
time as she felt there was a reliance on provithegwith pharmacological relief of the
pain

Catherine (Int): *..not really (effective) because | was druggedhadi/twere

giving you was drugs, drugs, drugs”

One participant, who suffered quite badly from PhRd tried numerous treatments over
the years, with very little successful relief, hae most recently found massage to be
slightly effective.
Ann (FG2) “it worries me to a certain extent because | thio myself well em
what I try to do when its really bad is | trygo and do something else to take my
mind off it and ...one of the physios has been gjima massage for it and | feel
as if its eased | was in all sorts of tablets anelytweren’'t doing a thing it was just
making me kinda and | thought im not not takingntnot swallowing it because
they are not doing me any good. I've tried rakyy@mcture, tensmachines, and

em | feel as if | am getting a bit of relief witretmassage”
For Elisabeth, she found counselling to be paidyleffective in relieving her phantom

pain, through changing the position of the phanliamb.
Elisabeth (Int): yeah | used now, this is the other thing like Iwrfoom doing the
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counselling that when | started it was like in thasition (very tight clenched fist)
tightest fist you could ever make but even gragutdllike this (loosening) so

obviously | am releasing the protecting...”

Other techniques such as the mirror box proved®e for Catherine after suggesting it
to her OT.
Catherine (Int): *.. | was watching | don’t know know how many y&anss this
stage, a program ... on where they were trying toygatto work on the phantom
pains and muscles and all that and this program thas you would use a mirror
a kind of one way mirror thing you probably knowau work on this when | had
my accident, the fingers got stuck in the palmyphand and when | am tense | till
get that, that sensation is as real as and by gymnow | don’t do it now because
| kind of used to it but by working with | broughe information to... occupational

therapist there, we rigged up a thing”

However, one participant believed that being prediavith a prosthesis early on after his
limb absence may have helped relieve the initid? Bkperienced.
Paul (FG1): fnine went fairly quickly its just a sensation mtiran pain the only
time | have pain when | am tired last thing at rtigbfore | go to sleep really so im
lucky in that respect but apparently because | deatly remember much of it |
suffered head injuries aswell | found | was quiiearable at first with the pain
but I don’t know maybe the prosthetic | got whéeftihospital affected my brain
psychologically yeah | have pain but my arms theme of thing”

Additionally many participants described how thayn@y ‘control’ their pain with their
minds.
Elisabeth (Int):“no no | block it out block the pain out mosttbé time, right now
because we are talking about it | can feel my hitnede and the pain, it's the

phantom pain feel the hand is there”

Catherine (Int): io | don’t really do it but | know how to get mynhiand work on

187



Chapter 4 Qualitative studies

it so that it works”
John (FG1)*l have been lucky phantom pain | have had is caf#ble by your

mind”

4.3.2.6 Social factors
Participants felt that social support such as thtéepce of people around them and their
practical help with certain tasks was essential.
Paul (FG2)*my mum and dad, their patience can you do us adawand cut this
up for me and the staff here have been out ofnbitd basically eh the likes of the

arm training they really really supportive and thiegve got a lot of patience”

Jane (Int):*...when | started to get better, they (family) siiarted to kind of pull
together to help me have a life outside of hospiéglause that was always the fear
that | would never get out of bed because of myp$unostly, not just the absence

of the limbs...”

However, this help can often involve not physicdfiglping the patient and instead
allowing the patient to do things for themselves.
James (FG1):...I can remember | got a lot of help from my mothercause |
used to be going to tie my laces and she wouldkbehat going to help you, but
shed say no like I'll let you do it yourself anduyknow | learnt to do it myself it is

really easy”

Emotional support from family and friends was alatuable.
John (FG1)*Aye from wanting to and encouragement from theptesthat | have
golfed with before you know the folk that | hadfedlwith before were very

encouraging”

The importance of feeling loved by those closehent and not being treated differently

was mentioned.
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Jane (Int):"by telling me it didn’t matter, by still loving manyway, | suppose
boyfriends in the past and | just | suppose benegted like a real person you

know...”

It was also acknowledged that the quality of tHatr@nships the person had before losing
the limb is also essential.
Jane (Int):“and its something (good relationships) that'senftin place before
anything happens you know and so no matter whapdrapto you in life you will
always have, be alright, | have the best the basily, the best friends ever | am

really lucky in that sense you know...”

An emphasis was placed on meeting other people ave lost their limb which was
reported to have helped participants, by being &blesolve issues that arise with limb
absence.
John (FG1):the positive | have met a lot of people in the sgmosition as myself
through the golf side, and made a lot of friendd & handy when you go there
because you find you are not the only one becausgy@ne has basically got the
same problems as you have especially in the onegatirsociety cause we are all
and you find out how different people have overceome of the problems you are

coming up against ...”

Meeting others with limb absence was also anotlerce of emotional support for
participants by realising that they can overconeeahsence of the limb.
Frank (FG2):“em | remember the only person | spoke to was boihe who had
had a absence of a limb had the limb but was usdiesg on a sling there and
they encouraged me to think that life wasn't so a#idr all with one arm and he

was a teacher and eh | took a lot of courage framathe said...”

Ann (FG2):“l think when you see some people and they’re tizegh inspiration
to you you know when you see what some of themdgeethrough...”
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Additionally, being stared at causes a lot of upseparticipants.
Paul (FG2):“you see some people and they walk towards you rieeer seen
people stare ahead so hard make it obvious whenateedoing that cause | don't
mind people looking at me because its when youhgeenes who do it its like a

sly glance that doesn’t bother me its people wiethere like that”

Ann (FG2):“l would rather they ask me rather than stare at yoa1 know | think
kids are more refreshing in that way you know beeahey will go oh what'’s that

you know oh is that not real and they will touckiati know

Jane (Int):“cause often people just don'’t realise how nastisifor somebody to
say that you know often mean | would retort witmsthing...l think people
wouldn’t be so nasty if they really realised whateit like yeah so it just kind of

depends...”

Although, peoples’ reactions are not always negasind if new people they meet react

positively to their disability this makes them feebre content.
Jane (Int):“...probably the happiest time for me probably wobhlave been in
college you know when | was meeting new peoplaraeting new people outside
of the sort of secure circle of friends that | hHaad which would have known me
pre-and post accident was meeting people who héy erer known me using a
wheelchair who had only ever known me without aglllimbs and kind of getting
good feedback from them you know and them seeirfgrmee as opposed to just

my disability | think that helped”

4.3.2.7 Satisfaction with the prosthesis

Issues participants have with the prosthesis ss¢heamechanics of the prosthesis and the
prosthetic material used that affect their satisfacwith the prosthesis were evident
through several discussions in the focus groups #rel interviews, and were

spontaneously mentioned by many of the participants
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Mechanics of the prosthesis

Several participants were quite dissatisfied whih mechanics of the prosthetic limb and
gave several suggestions for how they could begdtato improve their satisfaction with
the prosthesis.
Andrew (FG1):“... | think they could do quite a bit more with thand really
actually ah | don’t know if you ever eh seen a karcturkey leg where you used to
at Christmas time tie a piece of cord, open and 8ke that would be a far better,
the likes of that if you try to grip your trousetis hold them up it just slips out

there is no pressure”

Andrew (FG1):l find if they would do away with that finger treethe hand would
be made useful, just have the three fingers insté#ae four”

The weight of the prosthesis and its controllapiéite factors that affect the use of the
prosthetic device.
Catherine (Int): ém it doesn’t really work because it is too heawyrin the
beginning it did but its it's too awkward you caetlly pick things up properly
and you'll pick up an orange and the next thing eszsge, you will take up an

orange and you will squeeze it and you will gefpitin your face”

Jane (Int):"its really heavy, it took a lot of getting used &md sometimes the
batteries run down or id be sometimes, batteries out when you are in the
middle of doing something and like you dropped ple@per or you dropped

whatever you are doing into the pot of boiling waté

Simon (Int):“...the arm that’s sitting on me now at the momenyou know I've
had trouble with it since day one since | got it ke you know there has always
been something wrong with it in relation to its sdting right the strap not right
on it you know digging in to my kind of neck yoowrthe weight of it you know
what | mean sometimes you feel people don't listepou when you are telling

them, this arm has gone back to them two and timme=s and it is still not right”
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Prosthetic material

Participants were also dissatisfied with prosthetaterials and described how this leads
to frustration when they wear the prosthesis
David (FG1): two things that bug me about this | have got thengrtexture, |
dunno, anybody else but when it comes time to pyacket on | have got to cover
this with a bag, surely there is a different maercan be made, this is a
mechanical one it could be more versatile for ins@you can bend and once its
there | mean to me that’s stupid surely in this dagl age you can develop a more

versatile version of that”

An inability to clean the prosthesis also leadshimiene problems and makes the
prosthesis look dirty.
John (FG1)“they are such fine material you cant rub them lean them or you
just abrase them to nothing it would be nice somgtthat you could give a good

wash to but you cant really with these and thegeloa bit whiffy after a time”

Jane (Int):...yes silicone looks good but it falls apart queckn so far as it tears
so it almost looks faker whereas the PVC it walysin tact for longer it will get

dirtier quicker the silicone stays clean but falsart...”

Jane (Int):*l suppose in having a prosthesis its always fag amyway its always
kind of a fine line between being comfortable andbaing functional do you

know...”

4.3.2.8 Satisfaction with the service
One participant that was interviewed felt discriategd against that she did not get the
same financial entitlements as other people witalllities and those with lower limb
absence or even those with double upper limb alesenc
Elisabeth (Int):“...definitely the government have let me down, rthsioated
against, not my friends, not my family, not in sbgi no em, the government
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everything that’s the word | was telling you abaliscriminated against all those

other people who are able to get the VRT tax om tae...”

Fortunately Jane does get her prosthetic limbs fmjcbut she explained how she needs
to fight each year to have them paid by the hdadérd.
Jane (Int):“If | ever got in trouble with the HSE (health ol and they didn't
give me my medical card | would have to sit outsideDail (parliament building)

until they gave it to me, without my limbs on...”

On the other hand, Elisabeth is not entitled toehlagr prosthetic limbs paid for by the

health board and therefore she discloses thatash®t afford a new prosthetic limb.
Elisabeth (Int):“...they are giving me a quotation but its three andhalf grand
and | don't have a medical card...l don't have a mabcard, | cant afford a new

arm...”

All three participants in focus group two sepamataentioned how favourably they view
the staff and the service in their rehabilitatiemtre.
Frank (FG2)¥...I've nothing but praise for the national healthrsice | must say |
hear people complaining about it I've none at athink its superb treatment over
the years | must say for that and other things e @m so | couldn’t say anything

that displease me”
Paul (FG2):*eh the staff have been really really helpful witre and | have got
nothing but praise for them and | have adaptedeygitickly to an artificial limb

and they are the reason for that basically”

Ann (FG2):“l think basically the help here, they are absolytenarvellous and
they encourage you and you know I think the helpget down here...”

The importance of a team approach was mentionda ovie participant criticising that

there was not enough consultation amongst othar teambers in her care.
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Catherine (Int): ho but its just that | mean | would feel that itua have been
much more of a help if there was more liaison stlg doctors and the prosthesis

people and the connections”

However, for another participant, who received eagistandard of multidisciplinary care,
praised the quality of her care and the team agpraaed.
Jane (Int): 1t was all organised for em (the counselling) ...ldhsuch good
support | had like this multi-disciplinary team jably in the days before such a

word was even invented...”

Specifically the OT'’s received a lot of praise frpa@rticipants in relation to the quality of
their training.
Paul (FG2):"the OT’s here were really helpful I would comefor arm training
and just when | was in hospital because they wsiag to get me to do as much
as possible the likes of cooking and stuff like thiaen | was in a rehabilitation
ward that's when people say | have come on leapsbaunds in dealing with this
but there has been a lot of factors that help nad deéh it basically”

The OT's also played a role as a patient advocaenwhey needed them
Catherine (Int):“...1 was very lucky in that in the sense that...theupational
therapist knew me from (the hospital) so | was ableontact her get her to

intervene with the people who made the prosthesis...”

Catherine (Int)*well | was new to them | suppose so then she stgdeem like
had | ever gone back driving and | hadn’t | had eresat in a drivers seat since
the day | was lifted out of it and em so then stié would | talk to somebody you

know avail of that service so | did”
However, not all participants felt that their OTaiting was of a good standard, and

ultimately this participant rejected her initial nictional prosthesis and now uses a

cosmetic prosthesis for social occasions mainly.
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Elisabeth (Int): *..I was in the rehab and that’s when | got the hao# | was in
there for a month and it was actually | spent thele® month literally lifted sticks
with a claw for the whole month from there to thehat's all | did for the whole

month...”

However, some participants reported being dissadisivith the skill of the prosthetist

making their artificial limb and felt that their woerns regarding the prosthesis were not

being acknowledged.
Simon (Int): ‘yeah telling them this you know telling them it$ mght,...but like
em | got the last arm, basically just fell apart ore you know what | mean the
hand fell off and whatever, got this arm made thg that was making it, was
leaving and go the trainee and she wasn’t great kind of left it up to her...he
kind of finished up and when the arm came, it wasitting right, it wasn’t sitting
well, you know there was a lot of errors with idaimen there was another guy an
English guy and he was trying to fix it for me dridlt like we were crammed into
the place (fitting centre) you know what | meae hike are nearly sitting on top of

each other | don’t know if you have ever been’in it

Simon (Int):“l have mentioned it a few times up there but yoowk water off a
ducks back, it doesn’t go down... they are only edtd in doing the job that’s in
front of them | suppose they have a budget that Wherk to you know what |

mean...”

Many participants felt that psychological suppateissential in order to deal with the
issues they had relating to the absence of threly,lalthough most of them never received
this support despite feeling that they needed celling.
Catherine (Int): €ause em at that stage well | suppose | was dealiitly the
emotional side of the whole thing and they don’itdbey don’t really do that at
all I mean its it's a thing of you’re your just ayr arms out there (away from you)

your not, the emotional side of you isn’t dealthit
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Catherine (Int): I'didn’t feel when you went to the prosthesis pldmey don’t look
at that side”

Simon (Int):“no | didn't like after | lost my arm | didn’t geany counselling or

anything like that it was just arm off get backtwrmal that’s it”

Simon (Int):“l suppose | would have had a lot of anger in nezduse of it you
know in relation to that you know, ‘why me’, | didget to express my feelings or
how | felt about what was happening or how to adiaslife, it was all kind of left

up to me to find my own way you know in relatioit tesuppose...”

Elisabeth (Int):...the staff were lovely and everything but everking back, no-

one offered me counselling then unfortunately...”

Some participants who fail to adapt initially toeih limb absence, may engage in
maladaptive behaviours in order to cope with absefi¢che limb.
Elisabeth (Int):*...eh | would be quite outgoing so | would put distimage that
everything was fine and you know everything wasi@iaut what | was actually

doing was | was drinking my way through the pain igoow...”

Elisabeth (Int):“...I only went into counselling 6 years ago, foliogg a huge

break up or break down | should say and I've begrand down with depression |
would say ever since because of it because of efting proper support, being
isolated really in it you know a lot of isolation it maybe part of it was my own

fault because | protected myself in it becauselhdiwant anyone you know...”

One of the participants, who received psychologscgiport after the accident, spoke very
highly of that experience.

Jane (Int)¥...great psychological support, my psychologist...bfamastic for me

in the beginning just to let me grieve and to let get all my emotions out you
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know the whole why me attitude and all that justdkof to get it out of my

system...”

Jane (Int)*yeah | just got really sad and upset and she cahag to see me and
sat there writing notes and because | had been usdthving a psychologist, |
thought she was there to talk to me, | didn’t realthat it was all about drugs,
drugs, drugs, that’s kind of what it seemed to the, psychologist was there to
help me through talk the psychiatrist was thereditog me out of my mind and

apparently she said to the nurses afterwards thead fine, | was just sad.

Despite not being offered counselling at the timhe¢he limb absence, some participants

sought that help themselves and feel that they hawmefited from the counselling.
Elisabeth (Int):“the thing about it, its not like today, there wae support like |
got no support like there was nobody there there m@one there | had nobody, |
had support in my family and my friends but froprafessional body, no | worked
it out all myself basically do you know | mean tha hit serious rock bottom, I'm

talking about serious rock bottom before...”

Elisabeth (Int)yeah | used now, this is the other thing likenbkv from doing the
counselling that when | started it (phantom handsuike in that position (very
tight clenched fist) tightest fist you could evexken but even gradually its like this
(loosening)...”
One participant feels that it is not acceptableé thay do not consider the ‘whole person’
when rehabilitating them following ULA.
Catherine (Int):*well that's what It was, now it doesn’t matter tae, now it
doesn’t make any difference | don’t bother anymbraean | just go up and get it
changed if | need to but you know looking backihkhor anybody who has
similar | think you need to be viewed from a haigoint of view, every aspect of

you
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4.3.2.9 Summary of findings

The qualitative results from the perspective ofvrtials with limb absence described the
facilitative role the prosthesis plays in several loutcomes for individuals with limb
absence, such as engagement in activities and prgnmsitive self image by reducing
self-consciousness. Additional factors which wenentd to enable individuals to adjust to
the absence of a limb were psychological factoch &1 attitude, motivation, and humour.
Participants discussed how physical factors suclalsence of dominant limb cause
additional difficulty in performing certain essaitiactivities especially, writing and the
co-morbid conditions such as PLP that can intenfgtl participants sense of well being,
while describing the varied experiences of PLS &hdP. Additionally emotional and
practical support from family and friends was highialued as well as meeting other
individuals with limb absence, especially at anlyatage following limb absence.
Participants shared their dissatisfaction withrtfeezhanics of the prosthesis and prosthetic
material, especially in relation to hygiene issuHsere were also varied experiences of
satisfaction with service. However, the importaslierof OT and psychological services

were emphasised throughout.
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Chapter 4.4 Discussion of qualitative studies

From the analyses of the qualitative studies wiBisRand individuals with ULA, codes
were elicited that provided an insight into whattbgroups believe to be the key factors
following rehabilitation of upper limb amputatiomvhile giving insight into what is
deemed ‘successful’ in certain areas. These themess elicited inductively from the
data. Themes were identified and labeled to reptebe coded data, and most of these
themes have been previously identified to be inguirby the research literature. These
findings acknowledge that what constitutes ‘succoegkinvariably differ from person to
person. There were a few similar themes found astathg factors elicited by RP’s and
individuals with ULA which will be discussed togethin relation to the current literature
and the implications for future research in ordedémonstrate where perspectives from

both groups converge and diverge.

The common themes that emerged between both groLparticipants consisted of
Prosthesis useyhere RP’s were more concerned that the prosthesisused, whereas
patients focused on what the prosthesis enablegh ttoe achieve. Both groups also
discussed the importancefahction, operationalised through activities andtmapation.
RP’s emphasised that they know a patient is doialy by their engagement in activities
and valued need for independence. Performing ARIsute and work activities were
considered essential. Participants with limb absdacused on their functional limitations
and discussed the frustration it caused them. Ahdéurtheme from both groups was
psychological factors RP’s referred to how psychological factors sushnaood are
important outcomes following ULA, what factors cafiect psychological state such as
cause of limb absence and how psychological statetal in helping further factors of
importance such as prosthesis use. On the othel; awse with limb absence were very
concerned with how certain personality traits sashattitude, humour and downward

social comparison, were essential in enabling tteeadjust to the limb absence.

The fourth theme in common for RP’s and individuaith limb absence waghysical

factors. RP’s discussed how the level of the amputation caunse difficulty with
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prosthesis prescription and use and emphasisedntpertance of minimising PLP,
whereas individuals with limb absence describeddifiering experiences of PLS and
PLP and how it can cause significant distress fwnes participants and none to others.
Individuals with limb absence also discussed hawblidominance effects their lives,
especially in relation to writing. The fifth themie common was social factors. RP’s
emphasised the benefits of family and friends mhmg support and benefits of
introducing individuals with limb absence to otlserccessfully rehabilitated individuals.
Both of these aspects were also mentioned by thitkdimb absence as important.

Satisfaction with the prosthesis for RP’s focuseolad aesthetics, comfort, reliability,
and weight. Whereas, those with limb absence m#itthe design, weight, controllability
and material of the prostheses. The final thememmon was satisfaction with service,
with RP’s emphasising the importance of communacatiith the patient and preparing
them for what to expect. Additionally, the importanof MDT care and particularly the
importance of OT’s and psychological services vamphasised. Similarly, many patients
highlighted the role of OT’'s and psychological see¢ and emphasised the need for

counselling following limb absence.

Additional themes were suggested by those with labbence that were not suggested by
RP’s such as self image and how aesthetics aneddly the person with ULA and how a
prosthesis reduces self consciousness. RP’s asasdied how goal setting is a key part
of the rehabilitation process.

4.4.1 Prosthesis Use

In the present study, persons with ULA charactdribe prosthesis as an enabling factor
in achieving functional tasks such as driving aridlLAlt also appeared to have a role in
promoting an individual's self-image, and reducsaif consciousness by concealing limb
absence. However, the prosthesis was often wosnvaimén it served a particular purpose
for the person. In Saradjian et al (2008), patieait®d reported a similar role for the

prosthesis as a facilitative tool to functional gsychosocial adjustment. The findings of

Murray (2009) suggest that individuals with upperl@ver limb amputation require a
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prosthesis to enable them to drive, participatgoicial activities and sometimes to conceal
limb absence. However, Murray (2004) found that exatryone considers a prosthesis to
be purely a ‘tool’ and that for some people thesfitesis is integrated into ‘part’ of them.
These findings also support Biddiss & Chau’s (2Q0&ssertion that the need for a
prosthesis is often justified by its enabling ofrtjggpation in life activities and
achievement of personal goals. The literature inegd indicates that prostheses are
mostly used for work and social activities (MilisteHeger & Hunter, 1986; Scotland &
Galway; Durance O’Shea, 1988); while home use reegily less frequent (Millstein et
al, 1986). The functional importance of prosthet@vices in recreational activities and
hobbies (Webster, Levy, Bryant, & Prusakowski, 20@ds been emphasized (Millstein,et
al 1986) and the demand of specialized devicesadiithte these pursuits is significant.
Also, as in Saradjian et al (2008) the prosthesis wonsidered to facilitate completion of

desired functional tasks such as driving.

In contrast to patients emphasis on what the pessghallows them to achieve, RP’s were
more concerned that patients wear a prosthesifR&®lemphasized that ‘prosthesis use’
is a successful outcome following upper limb ampota Considering the literature has
been largely concerned with identifying the prealist of prosthesis use amongst
individuals with ULA (e.g. Hacking et al, 1997; Rwmalein & Domholdt, 1989), it is not
surprising that ‘prosthesis use’ emerged from Ritarviews as a desired goal to achieve
following limb absence. However, the main contribatthis part of the study provides is
the further insight in to what is considered ‘swesfal prosthesis use’. For RP’s, this
comprises patients wearing a prosthesis to corngul and using it as necessary during
the consultation. In particular, it was expresse tsuccessful prosthesis use’ is when the
patient is using the prosthesis as intended. Homvekhie individual nature of prosthesis
use was also emphasised. Essentially, these fisdilogng with one consultants view that
when an individual is content not to wear a prosithé a success, opposes the common
held belief in the literature that successful relitabion involves wearing a prosthesis and
that prosthesis success in particular, consistsfofed number of hours of prosthesis use
(e.g. Jones & Davidson, 1995; Hacking et al, 199&tta et al, 2004). Although it is
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important to measure prosthesis use, the indiviguaf the type and extent of prosthetic

usage needs to be taken into consideration.

RP’s discussed how crucial it is that the prosthesivorn and along with the emphasis in
the literature, it appears that there are a fewofadhat potentially can predict prosthesis
use, such as the developmental stage of an indiv{@iddiss & Chau, 2007c, 2008) and
in some instances female gender can be a predigpadiaracteristic of prosthesis
rejection (Biddiss & Chau, 2007c, 2008). Howevhrs study showed that prosthesis can
facilitate achievement of outcomes such as perfogrAiDL, therefore it is proposed that
prosthesis use should be considered a moderat¢fadfitates) adjustment between
certain variables and potential outcomes of ULAisT$supports Scherer (2004a, 2005)
argument that AT is an environmental factor that effect a persons’ performance in

activities and their achievement of vocationalj@lognd community interests.

4.4.2 Function (incorporating activities and partigation)

Both individuals with limb absence and RP’s empteithe importance of performing
certain functional tasks post amputation and séyetents expressed frustration at not
being able to do some of their pre-amputation &g, with household tasks and ADL
being the primary source of frustration for patgeri¥lany female participants with limb
absence found some female specific tasks moreculiffiSimilarly, Jones & Davidson
(1995) found the ability to manage self care tamgigeared to be related to gender rather
than prosthesis use, with more females reportiffgcdity compared to males. Although,
Jones & Davidson (1995) findings were not testedistically. In this study, achieving
independence was important to most participanth WitA and driving emerged as the
main tool by which this could be achieved. Indemsmod also emerged in the qualitative
study by Saradjian et al (2008), as participanttheir study expressed a wish to not be

reliant on others.
There is little knowledge of the specific activitgstriction that individuals with ULA

experience. The theme of ‘Function (incorporatictvities and participation)’ emerged

as important through RP’s and individuals with Ukefphasizing the patient’'s need to
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participate in life roles, return to work, and eggan some form of leisure activity. The
RP’s and individuals with ULA both considered thality to perform activities of daily
living, including personal care tasks as essenfldle RP’s also emphasised the
importance of performing these activities independef help from other people.
Particularly, an individuals’ participation in lifeoles, such as breadwinner was
emphasized in the present study by RP’s. Howeves, possible that this importance is
related more to esteem needs than financial ndéus.emphasis reflects that of the ICF
(WHO, 2001) in relation to the essential outcomerafabilitation for an individual to

have involvement in life situations specificallyprker, student, friend, lover, etc.

For some patients, work activities were affectetlofcing limb absence, with some
people not being able to return to work and otlhenrgng to change jobs. One third of the
participants in Wright et al's (1995) study alsaltlta change jobs post amputation and
Datta et al (2004) reported that 66% of participahéd to change to a different job
following limb absence. West et al (2005) noted heig levels of workplace
discrimination, aimed at individuals with limb abse, particularly with regard to hiring
promotion and job training. Similar difficulties wee discussed by one individual with
limb absence in the present study with regard tongean interview for a job because she

felt that potential employers underestimated hactional competence.

This study suggests that it is not the fulfillmehiparticular activities that is important but
the ability to perform activities of importance tach individual that is essential.
However, these activities will usually fall undeetbroader headings of ability to perform
personal care, activities of daily living, and le#s activities and participation in life roles.
This supports findings by Hammel, Magasi, Heinemamhiteneck, Bogner, &
Rodriguez (2008), where individuals with disabdgi defined what was meant by
participation and emphasized that participationnidividual and is the fulfillment of
activities of interest to the individual. Hammelatt(2008) concluded that a measurement
of objective participation needs to acknowledget ttidferent people value different
aspects of participation and that different patesh participation can still be defined as

‘full participation’.
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Both groups of participants suggested that indeprecel from others is essential to obtain;
and driving is linked to this independence. Pgyaition in activities of daily living, leisure
activities and returning to work was important atients. This was similar to the finding
of Saradjian et al (2008), where the majority oftiggpants reported very little restriction
in leisure activities and several participants tagknew activities following their limb
absence. This supports findings by Wright et aBg)9w~vho found that although 38% of
participants had to give up a hobby because camhmgutation, 46% took on a new activity

and one half of these patients used the prosthrepigrsuit of this new activity.

4.4.3 Psychological factors

Psychological factors emerged as vital considanataf RP’s and individuals with ULA
following ULA. The importance of psychological facs such as psychological distress
and positive adjustment indicators such as mooduasomes of importance following
ULA were suggested by RP’s. As well as these pdggital factors, psychological traits,
such as attitude and humour in predicting furthercessful outcomes were emphasised.
Individuals with ULA did not refer to negative moatiates in the same way as RP’s.
Specifically, the findings suggest that RP’s feeisi important for individuals to have
absence of PTSD, depression and to display a y@sitood, whereas, individuals with
limb absence focused on personality attributes dast contribute to their successful
outcomes. RP’s suggested that the cause of thetatiggumay have a direct affect on an
individuals’ psychological state. This is due te tikelihood that traumatic causes may
potentially result in associated bereavements. ddnese of the limb absence and an
individuals’ psychological state, therefore needéotaken into consideration before the
fitting of an artificial limb. There was no assertiby RP’s regarding prosthesis use in
particular as being effected by traumatic causesvéver, previous research (Gaine et al,
1997) has indicated that participants with limbeatz® due to traumatic causes are likely
to wear their prosthesis significantly less oftéart participants with congenital limb
absence. Potentially, this finding by Gaine et H9/) is as a result of unresolved
psychological issues due to the traumatic causksbfabsence, that result in reduced use

of a prosthesis.
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The important role of psychological state suggestettis study highlights the need for
more research on the psychological adjustment astondividuals with ULA as there is

a dearth of research in this area (Davidson, 2a@5pite Desmond (2007) and Datta et al
(2004) showing that individuals with ULA appeardisplay higher depression levels than
the normal population. RP’s in the present studp aluggested that in order for a patient
to adapt to a prosthetic limb, it is important ss@ss whether they have the ability to cope
with the lifestyle change that using a prosthetitbl involves, but that it is currently not
assessed through formal tests but by “common seosebehalf of the prosthetist.
However, there is no evidence to date that thesed#ference between prosthesis users
and non-users in coping strategies used (Desmdii¥)2As a result of the knowledge
that coping strategies such as avoidance strataggesignificantly related to psychosocial
adjustment (measured by the TAPES), and copindegies such as problem solving,
seeking social support, and avoidance are relateghxiety and depression (Desmond,
2007), along with suggestions from the presentysthat psychological factors can impact
on prosthesis use, it is important that more atianis paid to an individuals coping
strategies early on in the rehabilitation procasd their assessment by formal methods
should be considered. More research needs to ucted on the most adaptive coping
strategies employed by patients who have undergonapper limb amputation. These
gualitative studies suggested that as well as ptiogn@daptive coping strategies, it is
essential to ensure the patient is motivated teesetthe goals they set and that the patient
has realistic expectations regarding their rehaitin and what they can expect from the

prosthesis.

RP’s revealed how sometimes patients’ unrealisipeetations can influence their
reaction to an artificial limb and high expectasasf what a prosthesis will be like, often
shaped by media portrayal, can lead to disappoimtmben the limb is received. Previous
research has supported the importance of nurt@wegrate and realistic expectations on
prosthesis use in order to prevent prosthesis trefeclue to disappointment (Balance,
Wilson & Harder, 1989; Postema, et al 1999). THesbkngs support the need for RP’s to

provide realistic expectations to patients prior fitting of a prosthesis to avoid
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disappointment for the patient. As suggested by RRe early consultation and seeing
limbs early on may rectify this. The suggested rofea patients psychological state,
coping style, expectations, motivation, and sosigbport in shaping patients outcomes
endorse the introduction of support groups for patients and perhaps psychological
counseling for at risk patients as part of thertyegehabilitation. There was no discussion

from individuals with ULA regarding expectations.

However, individuals with limb absence in the présstudy emphasised how certain
psychological factors incorporating a positivetatte, sense of humour, and motivation
were important for them to achieve a successfutaue. Individuals with limb absence
in the present study also described engaging innd@and social comparison, by
comparing themselves to other patients that the Inaet, either with other injuries like
severe burns, or just other patients with ULA thia suffering more with phantom pain.
Engaging a positive attitude, sense of humour awhdard social comparison, were also
technigues used by participants in Saradjian st (@008) study to facilitate adjustment
following ULA, but have also been equally demortsitiain qualitative investigations in
lower limb absence such as Gallagher & MacLachl@ad01) where participants
acknowledged that there are people that are wdfdban them. These personality traits
have not been investigated quantitatively in angeaech study in ULA literature.
However, Rybarczyck et al (2004) suggest that figdisuch as these coincide with the
message of positive psychology where positive nmgaand optimism, value of humour
and spirituality are among positive psychologicattbérs that are notable in successful
adjustment to leg amputation. Rybarcyzk et al (2080 asserted that medical and
disability related factors have been shown to puteeiss of the variance in psychological
adjustment than body image concerns, perceivedlsstigma, perceived vulnerability,
social support and optimism. The distinct focusrales of varying psychological factors

from both groups highlight the need for furthergsylogical research in this area.
4.4.4 Social factors

Evidence from RP’s analysis suggest that sociabfacsuch as how a patient’'s family

may react to the limb absence or the prosthesismpact on whether the prosthesis is
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worn. This reflects similar findings from Murray(2005) study where participants often
wore their prostheses for the benefit of theirdde and family, thus highlighting the
important social influence on prosthesis use. Diffg types of social influences,
especially social support were discussed in thegotestudy, with one individual with
limb absence mentioning that sometimes it was rhefjtful when their family/friends
didn’t help them and allowed them to learn to dimdk for themselves. However, other
participants with limb absence acknowledged thabther occasions’ persons with limb
absence need more practical help and appreciatgteib they received the help. More
emotionally driven support such as encouragemesd helped individuals with limb
absence return to leisure activities and feelimgdband accepted, improved their feelings
of self worth. These findings support those of 8gaa et al (2008) where participants
also emphasized the importance the support of taeiily played in their adjustment. It is
recommended based on the findings of this study, ttie role emotional and practical
support play in the adjustment to amputation ambrgdividuals with ULA be
investigated further. These findings also suppdre tnclusion of the family in
rehabilitation and counselling process given theuéamce the families’ reaction to limb
absence can have on the patients’ adjustment. Tésem study recommends that the
family also be involved in the training of the pitssis and rehabilitation in general in
order to encourage the family to give the patidet apportunity to find new ways to do

things.

RP’s suggested that meeting other people who hkseelast their upper limb can be
helpful for patients. This practice was also coestd important by individuals with limb
absence, in order to resolve issues that may hagenadue to ULA. It was also
considered beneficial in that it allowed them te #feat they will lead a meaningful life
after the absence of a limb. However, none of thesetings were arranged by the
service, most of these people were met by chand® aearching for them themselves.
There is currently a considerable lack of reseavohthe role of social factors in
adjustment to ULA and especially there is no resdeapbncerning the benefits of meeting
other people with ULA, however, drawing on the pfigsi experience that most

individuals with limb absence in this study had #ifect of meeting other people in same
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situation needs to be investigated further. Adddity meeting and talking to others with
limb absence was recommended by participants ida@ar & MacLachlan’s (2001)
study as it provided participants with evidencet ttehabilitation was possible. Those
individuals with limb absence in this study expesssanger at how they are treated
sometimes by other people, either by assuming tivey cannot do many things or
insulting them or staring at them. This supports tieed for further public awareness
campaigns promoting the abilities of individualgwilisabilities with the aim of reducing
discrimination. It also supports the usefulnessafial skills training similar to that used
with people with disfigurements (Robinson, Rumseyd&rtridge, 1996) as suggested by
Saradjian et al (2008). Saradjian et al (2008) algggested providing cognitive behaviour
therapy in order to encourage patients to iderdifiyl challenge maladaptive thoughts
about disability and their sense of worth, whichuldoalso help participants to cope in

social situations.

4.4.5 Physical factors

RP’s in the present study also discussed how palyssues relating to the amputation
such as presence of pain from either phantom liaib @r residual limb pain can interfere
with patient’s rehabilitation and their ability tose a prosthetic limb. In the ULA
literature, the role of how pain can affect the asthe prosthesis is inconclusive (Biddiss
& Chau, 2007a). The literature suggests that alessehphantom pain and stump pain is
often linked with increased prosthesis wear oritgbtb return to work (Dudkiewicz,
2004; Gaine et al 1997; Datta et al, 2004, Koojireauial, 2000)However, Wright et al
(1995) found no correlation between phantom paid discontinuation of use of the
prosthesis and Hanley et al (2008) suggestedrnbatiduals with phantom limb pain were
more likely to use a prosthesis. It is essentiat tesearch be conducted to ascertain the
role, if any, pain (both phantom and residual) playupper limb prosthesis use and a

patients overall rehabilitation.
Although PLP did not feature much in RP’s accoumdividuals with limb absence gave

a rich and varied description of their differingpexiences of PLS and PLP with some

participants being affected greatly by PLP and mstheot at all. Individuals with limb
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absence shared the various treatments they hadefor PLP, with many having little
effect. Despite this most individuals criticisede ttmedical profession’s reliance on
medication as none of the participants found méaicao be useful in affecting their
pain. The most effective pain management technwga® reported as the ‘power of the

mind’ in reducing the pain.

One RP suggested that the higher the level of aatipatand absence of certain joints, the
more difficult it may be for an individual to ushet prosthesis. These suggestions are
supported by Davidson (2002; 2004); Jones & Dawidd®95) and Hacking et al (1997)
who found participants with more distal amputaticies use their prosthesis more.
However, recent evidence from Biddiss & Chau (20@@08) has found that level of
limb absence is significantly related to prosthase, and specifically that individuals
with either very high or very low limb absence arere likely to reject their prosthesis. In
particular, Biddiss & Chau (2007c) found amongsisth with congenital limb absence,
that prosthesis rejection was more likely for thagth low or high amputation levels than
for participants with transradial amputations. Bayse with acquired amputations, higher
levels of rejection were found for those with higlaenputation levels (Biddiss & Chau,
2007c). Based on the literature and the suggesfrons this study, the role of level of

limb absence and prosthesis use needs furthertigagsn.

Some individuals with ULA commented that losing ithdominant hand can cause
additional difficulties. However, learning to mastasks with the non-dominant hand
assisted one participant. Writing, in particulan ¢ee a difficult obstacle to over come and
individuals who hadn’t lost their dominant handkrowledged that this would have
caused additional problems for them. Although thergome evidence from the literature
(Gaine et al, 1997; Hacking et al, 1997) that satg¢hat hand dominance can effect
prosthesis use, no relationship between prosthesisind hand dominance was asserted in
the study. Furthermore, since limb dominance wasmentioned by RP’s, it appears that
this may be an issue that is over looked by RPi®habilitation. It is recommended that
future research assess if hand dominance affectsmidividuals ability to engage in

activities of importance.
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4.4.6 Satisfaction with prosthesis

Individuals with ULA and RP’s shared similar perteps on the areas of dissatisfaction
with the prosthesis. Particularly, aspects of thesiesis breaking such as the silicone
tearing and the weight of the prosthetic were ersigled by individuals with ULA. RP’s
detailed the importance of the aesthetics, funatipn comfort and weight of the
prosthesis to promote an individuals satisfactiothn \& prosthesis. Previous studies have
also found these to be areas of satisfaction anamyper limb amputations (Dudkiewicz,
et al (2004); Gaine et al, (1997); Pylantiuk e{2007); Hacking et al (1997); Datta et al
(2004), Biddiss & Chau, (2007c); Postema et al 9299 hese results highlight the
growing need to address patients’ areas of di¢aetisn with their prosthesis, in order to
reduce prosthesis rejection and maximise prosthessas the findings from the present
study suggest that satisfaction with prostheticiagvand issues such as the prosthesis

breaking down and its weight can effect whethemttusthesis itself is worn.

Some individuals with ULA focused more on the disfaction with the prosthetic
materials and how this lead to frustrations wheay thvear a prosthesis and they explained
that an inability to clean the prosthesis also edufustration. Many patients had
criticisms regarding their prosthetic limb and #hesainly concerned the mechanics of the
hand and the prosthetic material used. Patients alsp critical of silicone as it sticks to
everything and makes getting dressed a diffick.t&remale patients with limb absence
expressed that the weight of the prosthesis wabttee main driving reasons that lead
them to not use functional prostheses or to at less them minimally. These findings
support Hacking et al (1997) and Kyberd, Davey, &uBall Morrison (1998) who
suggested that patients desire a lightweight pesssh In order to increase patient’s
satisfaction with their limbs, these issues needdoaddressed. It appears that more
attention should be paid to the specific areasisfatisfaction mentioned by individuals
with ULA as their emphasis differed from that of'RP

4.4.7 Satisfaction with service
RP’s suggestions on how to improve the service wesightful and can be used to deliver

a more patient focused service and potentiallysrtcomings in these areas may effect
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some of the factors such as prosthesis use. Sindes such as Biddiss & Chau (2007c)
have found satisfaction with health care in alleatp especially fitting, follow up, repair,

training and information provision are higher amsingrosthesis users, it is very
important to ensure patients are satisfied with 4bevice and perhaps attending to the
recommendations of the RP’s in this study is amageby which this can be achieved.
Specifically, the recommendations that rehabibtatshould be multidisciplinary, with all

team members working together in the same faa@litg particular attention needing to be
paid to the role of occupational therapists (OEBYH psychologists as their valued roles
were emphasized by the multidisciplinary team dra$eé participants with limb absence.
Many of these recommendations have not been sgapbyt any evidence in the literature
that they will improve satisfaction with servicedthough an investigation into their role

is recommended. These findings have direct relevaioc promoting prosthesis use
because individuals who are not satisfied with avise may cease attending and
ultimately cease prosthesis use. Further attentieeds to be paid to areas of

dissatisfaction amongst patients.

An important theme throughout the interviews with’®was the importance of providing
choice to the patient and maintaining an individuaknse of control. Biddiss & Chau
(2007c, 2008) has provided evidence that provisibrchoice to the patient can be
beneficial to the health service. For example, ibdgs & Chau (2007c), frequent
prosthesis wearers reported a significantly greateolvement in ‘choice’ regarding
involvement in selection of the primary prosthédsis not related to the type of prosthesis.
Degree of involvement in choice of prosthetics a® found to be related to health care
and enabling resources, with those patients whaetreely involved being more likely to
continue prosthetic use (Biddiss & Chau, 2008).e8eh(2002) believes that individuals
with disabilities who are involved in rehabilitatiacdecisions in a meaningful way will
generally be more satisfied with services ovefatherer (2002) also recommends that in
order to reduce non-use of AT, more attention shdad paid to the person as a unique
user of a particular device (Scherer & Frisina, 899he fact that RP’s felt that their

goals and the patients can differ reiterates thpomance of taking the patients’
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perspective into consideration when choosing thalsgof rehabilitation in the clinical

setting.

Service related factors that transpired througlctreversations with individuals with limb
absence showed that overall participants in thedaroups were relatively satisfied with
the service they received. The OT’s were praiseddiy groups of participants and it
emerged that they appeared to have played a vahledn the patient’s rehabilitation.
This was supported by Melendez & Le Blanc (1988)owdsserted that OT's are
particularly well suited to educate individuals lwiimb absence regarding a variety of
aids and techniques that can be used with or witaqurosthesis. Most RP’s considered
the OT’'s to have a particularly valuable role imahilitating the patient. Also, OT’s
themselves and other team members felt there wgreater need for more input from
them into the patient’'s rehabilitatio@ne OT felt their role involved more than just
improving a patient’s functional adjustment butythgere also important in providing
emotional support for patients. This was also ssggeby patients, who praised the OT’s
in relation to the quality of their training and fithe OT’s support in other areas relating to
their rehabilitation. It is therefore important twrture the role of the OT and their

prominent role in the rehabilitation process.

Lack of psychological support was an important aredissatisfaction for both groups,
with many individuals with limb absence stating ttithey had to seek their own
psychological support many years after their actidee to self perceived maladjustment.
Also another participant, who was never offeredpsupbut never sought it himself, still
feels 24 years later, he should have been offesete sort of support. There may still be
benefits to offering these patients support novenethough they may feel that they have
dealt with any issues. Biddiss & Chau (2007a) psepthat ongoing psychological care
and counseling appear to be important aspectshabiigation follow up. There doesn’t
appear to be much investigation in the literatwe the importance of psychological
support for individuals following acquired uppemb amputations, despite the strong
consensus amongst patients that counseling is s@gesind desired. This need for

psychological counseling was also recommended dsethwith limb absence in Gallagher
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& MacLachlan’s (2001) study, adding that it shobklobligatory. Melendez & Le Blanc
(1988) suggested that interdisciplinary servicevigion has been shown to be an effective

approach in prosthetic rehabilitation of individualith limb absence.

Discrimination emerged as a factor related to tharkcing of limbs and other financial
issues. This was only relevant to those individuhkst currently do not get financial
support from the health service in relation to thmosthesis and therefore struggle to
afford new limbs. One participant felt very stronthat this was a discriminatory practice.
Although this inequality in provision of limbs isually evident in developing countries
(e.g. Bhaskarand, et al 2003), several developadtdes such as the Republic of Ireland
do not appear to provide artificial limbs to alltipats with ULA. In the Republic of
Ireland, whether a participant will have an ariéldimb paid for by their health board can
often depend on their geographical location indbentry and the resources available to
the health board. This finding is not surprisingigidering a similar finding was found in
Gallagher & MacLachlan’s (2001) focus group sampiem Ireland. Gallagher &
MacLachlan (2001) found expense of prostheses ta peevalent issue in their sample
and participants asserted that they should get tbefnree as they are a basic living right.
In the National Health Service (NHS; the UK hedtrvice) all participants with limb
absence are provided with a limb if it is felt thlaey will benefit from one and if they
wish to have one. All of the participants in theuds groups in this study were from the
NHS, UK, whereas all of the participants from the&rviews were from the Irish health
service. This division in the sample may explaia télative dissatisfaction of the service
and prosthetic limbs amongst the interview paréinig with limb absence in comparison

to individuals with limb absence in the focus greup

4.4.8 Self image

Considering that ULA is a more visible disabilitganh lower limb absence and the

assertion that society has a tendency to hold megative attributions towards those with

visible disabilities (Wright, 1983) along with tlseaggestion by Orr et al (1989) that body
image is socially constructed, it is surprisingtttheere is no research on this subject in the

ULA literature. It is equally surprising that RRdd not discuss the disruptions of body
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image of patients or potential self-consciousnésg thay arise as a result of ULA.
Perhaps this is because they underestimate thetetdewhich it impacts or effects
individuals with ULA or they feel they do not hatree skills or resources to change it so
do not focus on it. However, for individuals withLA in the present study, they expressed
that theirself image is important, in particular, a desireb® attractive. This may lead
people with ULA to conceal their residual limb frahemselves and others and this desire
for an attractive self image may lead patients emaesthetically appealing prostheses.
Not being able to do certain things or needing hmegkes individuals self-conscious of
their limb absence, thus threatening their selfgearhe issue of self consciousness also
emerged as a theme in Saradjian et al's (2008)tapiad study where male participants
with ULA described feeling self conscious in socgtuations, which rendered them
sensitive and a need to prove their self worth,tbat this subsided over time. While self
consciousness in the present study influenced ichai's use of their prosthesis with
participants more inclined to wear it in socialations, it did not appear to subside over
time. These findings differ markedly to findings Blurray (2009) that some participants
displayed their amputation, their limb absence jrudthesis use as a method of defiance,
resistance and to challenge notions of disabiMyrray (2009) asserted that prosthetic
display held profound personal significance and mreato self and social identity and
rather than trying to avoid the stares of othdiesé participants recognized that people

would stare and accentuated the visibility of grests use (Murray, 2009).

A negative self image could also potentially leadchtlditional undesirable outcomes for a
patient as demonstrated by Rybarcyk (1992) andafion (1995) who found that social
discomfort, perceived social stigma and public selisciousness have also been found to
independently predict depressed affect in peopléh wower limb amputations.
Particularly, in the present study being aesthiiedtractive in terms of their entire body
image was important for participants with limb afbs® One individual in particular
found it difficult to accept her body image despgwenty-four years passing since she lost
her limb. Research needs to be conducted on bodgams an outcome amongst people
with ULA, especially amongst women, considering tabsence tends to be more visible

than lower limb absence. This is important in ordedetermine if aesthetics is the main
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driving reason for some women to chose to abanidein prosthesis or in fact is a driving
reason to want to ‘fit in’ and therefore wear agthesis. Losing a limb has been found to
dramatically change a person’s sense of body inaageconsequently self image, which
has in turn been associated with a person’s setisfawith life (Breakey, 1997a). It was
very important for participants in the present gtubat they can conceal their limb
absence, and often this is achieved through weaangartificial arm. However,
participants also wish for other people not to irdrately notice that they have prosthetic
arm. People not noticing limb absence/ artificiainaalso emerged in Saradjian et al
(2008) study where participants felt that the grests aids adaptation through helping to
conceal limb absence ultimately participants didw@nt others to notice they were
missing a limb. This may be due to a desire tostarid out from the crowd. This reflects
a similar finding in a case study by Rybarczyk le(2904) that showed one participant
actively avoided looking at their stump and Rybgkcet al (2004) interpreted this as

reflecting discomfort and distress with alteredeguance.

4.4.9. Goal setting

Goal setting was a theme unique to the interviewth WP’s and appeared to have a
valued role in the rehabilitation process. The R&knowledged that what they consider
to be goals of importance might be different thdratva patient would consider important.
This further emphasizes the need for patient cedteehabilitation where patients and
RP’s are working together to set the goals to leezed and devise ways to achieve these
goals. Goal setting has not been referred to seiffity in ULA research. However, this
study emphasises the need to identify goals pé#atido each individual and rate their
progress in their own terms, such as was demoadtiat the RGT in chapter 3. However,
similar principles have been advocated in lowerbliresearch using GAS (Rushton &
Miller, 2002).

4.4.9 Limitations of the study
This study included the perspective of most membéthe multi-disciplinary team (such
as prosthetists, psychologists, consultants, ang)Qfiat work with patients with ULA

(as described by Datta et al, 2004). However, aljhathis study was unable to recruit a
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physiotherapist, who is also a member of the réitatiion team, it is believed that this
omission is unlikely to bias the research considethe physiotherapists have a lesser role
to play in the rehabilitation of individuals withLl4 in comparison to individuals with
lower limb absence. Instead, the inclusion of {W¥&€'s who have an essential role in the

rehabilitation of patients with ULA is a more impamt inclusion.

It is acknowledged that the current study in geinkaal limited participants with limb
absence. Perhaps this is a reflection of the smatibers of ULA patients in general.
However, it has been acknowledged previously byaDet al (2004) that since there are
relatively small numbers of individuals with ULA,ublished reports and reviews
regarding the outcome of prosthetic and rehahtaprogrammes have had small study
samples, as with the sample in the present study.

Arguably, the sample sizes in the focus group wsemall with four participants in the first
focus group and three participants in the secondgrHowever, guidelines proposed by
Kitzinger (1995) recommended that focus group stzs be as small as 4 participants.
Hsueh, Hu & Clarke —Ekong (2008) provide supporttfeese small group sizes as they
also conducted focus group studies where they rasdithree participants to one focus
group and four to another focus group. GallagheM&clLachlan (2001) also used the
focus group method to assess the adjustment adrppatwith a lower limb amputation to
an artificial limb. Gallagher & MacLachlan (2001ad 14 participants participate overall,
divided into three focus groups, with 4 to 5 papants in each. Gallagher & MacLachlan
(2001) emphasised the importance of the small grooijgnable everyone to share insights
and have the opportunity to talk, but equally, éargnough to provide diversity of
perceptions.

Despite the relatively small number of people withA, every effort was made to recruit
more participants. Therefore, two participants wierve contacted through a rehabilitation
centre and showed a keen interest in participatiege interviewed individually, in order

to gain their opinions. The inclusion of two furthieterviews with participants, who were

recruited from a support group for people with limabsence, strengthened the use of
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interviews in addition to the focus groups. Hsuehal (2008) also supplemented their
focus groups with interviews in order to draw ore thtrengths and overcome the
limitations of each method. They believed that ®@roups allowed them to assess
common beliefs within the group and allowed pap@eits to express their own views
fully, using cues from others ideas. Individuakemiews then gained further insights into
personal views. The individual interviews also pded an opportunity to obtain details in
a private setting in which participants were ndtuenced by others opinions. Although
this was not an intended method from the outset, euen though the numbers in each
focus group were small, there was intense discasgith all participants contributing in
both groups, with discussions lasting over an hobe moderator felt the discussion had
reached saturation as all participants were sadisfhat all issues had been explored.
Furthermore, there was also much similarity in tBemand issues that emerged
spontaneously between groups. Similar themes aks@ wroduced in the individual

interviews as emerged in the focus groups.

A potential limitation that may arise from the wuddocus groups is that the articulation of
group norms may silence individual voices of disg&itzinger, 1995). Due to the small
sample size in the present study, it is believet this issue did not arise and every
participant spoke freely and had the opportunitydice their opinions within the group.
Kitzinger (1995) suggests that some participants wiay not be able to sustain a one to
one interview may be able to take part in a groug @ntribute intermittently. Kitzinger
(1995) also suggested that communication diffieslshould not rule out group work and
that sometimes group participants can help to katador each other. This supports the
inclusion of Andrew in focus group 1, who had hegrand sight difficulties but he still

contributed meaningfully to the group.

Additionally, the general limitations that apply goalitative research must be considered
in the present study. According to Mays & Pope B)9%ualitative research is often

criticized for lacking scientific rigor and that ¢ften considered to consist of anecdotal
assertions and personal opinions, which are oftdnest to researcher bias. These

limitations were acknowledged and taken into cosrsition in the present study;
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therefore, this study wishes to clarify the findingf this study through a further
investigation with the goal of achieving consensanghese factors, using a Delphi study
(Chapter 5).

4.4.10 Strengths of the study

This study has added to the limited body of literaton ULA, particularly qualitative
research in this area. The reliability of the as@lyof qualitative data was enhanced by
organizing an independent assessment of transdoptan additional researcher and
comparing agreement between the raters as sugdssiddys, & Pope (1995). The social
and contextual aspects of disability were inhevdtttin this research as recommended by
the WHO's ICF framework. Considering the ICF's posjtion that disability is personally
and environmentally constructed, it was essentiattis study to consider both personal
and environmental factors that affect the outcome ot just the traditional amputation
related factors and demographically fixed factdtse present study endorsed the use of a
gualitative investigation to allow a relatively opended investigation to ultimately
determine the broad range of factors of importaoncthne population of individuals with
ULA.

Additionally, this study successfully included RRisd individuals with limb absence in
the present study and successfully demonstrateddbemon themes but their different
emphases on similar topics. Despite assertions dtpvirell et al (1997) and Scherer
(2002Db) that health professionals have a tendembetover concerned with the physical
aspect of disabilities and physical functioninggeneral, this was not apparent in the
present study; with both groups of participants vghmg a diverse range, of

psychological, social, and physical predictors thgtact the individual following ULA.

As suggested by Britten (1995), the use of qualgatesearch in the present study
provided the opportunity to open up different reskareas by giving greater insight into
the role of the prosthesis in ULA and highlightiadditional psychosocial factors of

interest.
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Given the relatively sparse research amongst iddals with ULA, the addition of a
gualitative investigation is an important contribuat to the literature as it successfully
provides a voice to individuals with ULA regardimgdpat factors they consider important
following limb absence. Richards & Emslie (2000)strated how contextual details of
the interview such as the gender and age of tieevietver and respondent and where the
interview takes place, can interact and influereeinterview process. Richards & Emslie
(2000) showed how participants may hold back onatieg views of the medical
professional if the interviewer is a medical prefesal such as GP, whereas, if the
interviewer is simply ‘a researcher’ with no medicpalifications participants will
express any negative views. The interviewer inpifiesent study was not a member of the
rehabilitation team nor was she a medical or RPthisdwas disclosed to the participants
at the beginning of the focus groups and intervjetierefore it is believed that

participants did not intentionally hold back on gotential negative comments.

4.4.11 Conclusion

This study provided a forum for patients who haxpegienced the absence of an upper
limb to voice their opinions in what they beliewelie the important factors involved in
their successful rehabilitation. The results shbat many patients have many issues that
put them at risk for poor adjustment following limdbsence such as, many being
frustrated with their functional abilities and radk patients achieving their desired level of
independence; with other participants having issués their self-image. However, most
individuals with ULA that participated in the studyppeared positive and well adjusted
and have given good insight into the factors thHeytdeem important, essentially
engagement in activities and satisfaction with. lif@ere were between the themes that
arose between RP’s and patient interviews, suclprasthesis use’; ‘engagement in
activities and participation’; ‘psychological facsg ‘satisfaction with prosthesis’ and
‘satisfaction with the service’. However, there waight variation within these themes
between the RP’s emphasis and the patients’ engphaaiso emerged that the prosthesis
plays an important role in facilitating adjustmeiot patients. However, patients all
engage in other behaviours such as using humownward social comparison along

with the social support of their family and frientsfacilitate their adjustment. However,
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issues with financial discrimination, and problewigh their prostheses make use of the
prosthesis itself difficult which may in turn imgaon the outcomes that wearing a
prosthesis facilitates. These results supportritgoitance that rehabilitation moves away
from the ethos that its sole purpose is just tetionally rehabilitate a patient and instead
equip each patient with the personal and socidlsskilong with the functional skills, to
engage meaningfully in all aspects of life follogibLA. A key method of achieving this
should be through the provision of psychologicgbmart to all patients. Most of the
themes that emerged in this study reflect whatdees investigated in the literature, such
as Prosthesis use, and to a lesser extent funcaodapsychological factors, satisfaction
with prosthesis and physical issues. However, sémidors, satisfaction with service and
self image have received little focus on researcllLA. The findings from the present

study support the need for future emphasis on thesss.

It is important to focus on upper limb amputatiesearch despite the lower prevalence of
this injury compared to lower limb amputation, &ede individuals are likely to be of
working age and if they manage to reach theirgolential following rehabilitation, they
can live a meaningful life and contribute to sogigtiowever, firstly it is important to
know what a successful outcome consists of and thege can be achieved. The present
study has identified a general portfolio of factofsimportance to assess, consisting of
prosthesis use; involvement in activities and pgodition; and psychological, social,

physical, prosthesis and service related factors.

Although this is not the first study within the antation literature that has investigated
the views of the multidisciplinary team (e.g. Marér et al, 2004), it is the first study to
qualitatively explore the views of the multidiser@zry team concerning their views of the
factors associated with the rehabilitation of p#tsewith ULA from the physical,
functional and psychosocial perspective. The nésp $s to gather consensus from a
broader range of RP’s and individuals with ULA tecertain if they agree with these
judgements. This consensus will be reached vialphbDstudy which gathers consensus
from a group of experts on a topic where thereitike Iknowledge. These qualitative

studies provided the foundation for the items aatesnents that will form the basis of the
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Delphi study. Ultimately, by identifying the imparit factors following ULA, it will be
possible to conduct future studies that will idBntvhether these variables interact so that
any predisposing characteristics can be nurtureghgrpotential problems identified and

resolved at the time of rehabilitation.
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Chapter 5 Delphi study: Reaching consensus on é&astdollowing

ULA and factors of importance to consider in reh&diion
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Chapter 5.1 Delphi Introduction

As discussed in Chapter 1, there is currently neegent in the literature regarding the
successful outcomes for individuals who have beéabilitated following the absence of
the upper limb. Neither is there agreement on &fenitive predictors of these outcomes.
Agreement on the most important factors to asseiewing ULA will allow the
construction of a core set of factors of importarelated to ULA rehabilitation that can
be used by RP’s for use with individuals with upla@b amputation. Also, in conjunction
with the literature review in Chapter 1, the casglies using the repertory grid technique
in Chapter 3, and the results of the qualitativeageh of this research (chapter 4)
highlighted that in areas such as ‘prosthesis uself image’ and ‘activities and
participation’ there is much disagreement and is@iancy on what is specifically
‘successful’ in these areas. It is important tocheagreement on what is important to
consider during rehabilitation and what is consdea ‘successful outcome’ in key areas
in order to maintain consistency in research.

Consensus methods such as the Delphi techniqueb®sreused in health research for a
broad spectrum of purposes. For example, Miro,d\ietaguet (2008) used the Delphi
technique to identify the specific domains thatwdtdoe assessed in predicting which
individuals are at risk of developing chronic pamd disability following initial whiplash
associated disorders sustained in a crash. Esn@alyage, Vahidi, Amini, Zarrintan &
Wabhlstrom (2008) wished to identify specific outedivased indicators regarding rational
prescription for GP’s which were then used in depelg the content for a course in
rational prescribing, the assessment of what ppaints had learned during the course as
well as prescribing behaviour after the course.ttSdoeacy, MacNeela, Hyde, Morris,
Drennan et al (2006) used the Delphi to identify tore elements of a minimum data set
for Irish nursing. Kirchberger, Cieza & Stucki (&)Qused the Delphi to validate the ICF
core set for rheumatoid arthritis; and Petry, Ma&sylaskamp (2007) operationalised
quality of life amongst individuals with profoundulftiple disabilities. Of particular
relevance to the present study, Van der Linde ef2@D5) developed evidence and

consensus based clinical practice guidelines favetdimb prosthetic prescription using
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the Delphi. Although all of these studies used Dtedphi technique in their research, the
formats of the studies wildly differed, with Vanrdeinde et al (2005), for example,
reaching consensus at a consensus developmentemmdenhereas a specially assigned
panel of experts reached consensus after a twadr@ahphi study in Esmaily et al's
(2008) study.

5.1.1 Introduction to Delphi

The Delphi technique involves a series of sequeng@aestionnaires or ‘rounds’
interspersed by controlled feedback that seek io g@ most reliable consensus of
opinion of a group of ‘experts’ (Linstone & Turoff975). It has been deemed useful for
situations where individual judgements must be ¢apgind combined in order to address a
lack of agreement or incomplete state of knowle@@mbecq, Van de Ven, & Gustafson,
1975). The current lack of consensus on the outsoare predictors in upper limb
amputation has been discussed in Chapter 1 antbdhis lack of consensus, it is deemed
that the Delphi is an ideal method to aid agreerasrihe Delphi draws on the opinions of
experts and since we do not have sufficient eviddrmm the literature in this area, the
combined experience of those who have ULA and tidsework with them may provide
the insight that is needed. Also, Delphi’s use &sohfor solving problems in health care

is well recognised (Fink, Kosecoff, Chassin, & Bkpt991).

Consensus studies are intended to correct forattile of conclusive data by putting the
knowledge and experience of practitioners and othgrerts’ in touch with the available
information (Fink, Kosecoff, Chassin, & Brook, 1988pecifically, the Delphi is a survey
method of research which aims to structure groumiop and discussion, but is
distinguished by the fact that the discussionsaamymous. The Delphi method is one of
several types of consensus methods, the otherg,beominal group technique (NGT)
(face to face meeting) and RAND techniques (a caatlwn of a delphi and the NGT).
The Delphi method evolved as a response to thediimns of traditional methods
employed to obtain specific groups’ opinions orgecdhent for policy development, such
as the use of committees, where they can be pooderhination by powerful individuals
(Murphy, Black, Lamping, McKee, Sanderson & Askhai®98). Dalkey & Helmer
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(1963) stated that the Delphi technique was a reBeaethod suitable for any problem
and subsequent policy making that required expeldgment as a necessary input. Rowe,
Wright, & Bolger (1991) suggested that for the Delw be useful it should provide more
accurate assessments or judgements than thosenembtaeither by individuals or by
interacting groups. Rowe et al (1991) who acknogiethe principle that groups perform
better than their best member, also recogniseth®presence and actions of others in
group situations may inhibit the ability to resolmbiguous issues. Murphy et al (1998)
note that the Delphi technique and other consedsuslopment methods should not be
viewed as scientific methods for creating knowledne rather as processes for making
the best use of available information, be thatrgdie data or the collective wisdom of

participants.

5.1.2 Usefulness of Delphi

The Delphi process involves the presentation ofi@stionnaire to a panel of informed
individuals in a specific field of application imder to seek their opinion or judgement on
a particular issue (Mc Kenna, 1994a). After questares are returned, the data are
summarised and a new questionnaire is designed! asé¢he responses from the first
round. Subsequent rounds are returned to eachcipartt showing the overall group
response from the previous round. Participants amleed to reconsider their initial
response in the light of the first round’s overafults. Repeat rounds of this process are
carried out until consensus has been reached (Bed96; Green, Jones, Hughes, &
Williams, 1999). It is through this essentially deeratic process that Delphi aims to
facilitate a group opinion or judgement that caairol to be representative. Delphi
provides a statistical summary of the groups’ views specific items. This is often
achieved by ranking items according to their dpsime statistics scores such as mean,
medians, standard deviations as decided by grogonses on Likert-type scales. The
individual can then see where their opinion liesrétation to that of the total group
(Goodman, 1987). It is important to ascertain défees between those who drop out and
those who did not drop out in order to ensure ithatconsensus that is being reached and

not just that those who had differing responses rl continue with the study, as
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Bardecki (1984) has suggested that those with metrgiews may drop out and that
consensus is then due to attrition and not to &ayge in views.

The feedback between rounds in the Delphi methodwiden knowledge and stimulate
new ideas (Pill, 1971). The Delphi provides a st@of responsibility that releases the
participants from group inhibition (Lindeman, 1979) provides an opportunity for
‘experts’ to communicate their opinions and knowlednonymously about a complex
problem and to see how their evaluation of theasdigns with others, and to change their
opinion, if desired, after reconsideration of thedings of the group’s work (Powell-
Kennedy, 2004). Hornsby, Smith, & Gupta (1994) Hart indicated that the Delphi
method is superior to the focus group approachusec# allows the greatest degree of
anonymity in reaching a group consensus (VasqueaeRaleahy & Hernandez, 2007).
The Delphi method solves potential geographic htiohs associated with achieving
agreement in areas with limited knowledge (Jonesd8rson, & Black, 1992; Alder &
Ziglio 1996). This is particularly useful in theefd of upper limb amputation research
where there are limited individual ‘experts’ worgim this field. The Delphi also has the
added advantage of often being a highly motivaéirgerience for participants (Vasquez-
Ramos et al, 2007).

5.1.3 Modified Delphi

The traditional Delphi approach which generallyalwes an open-ended first round, a
purposively selected panel, iteration, controlleddback (up to five rounds) and technical
forecasting or future prediction (Dalkey, 1969)ssldom used. However, the various
Delphi hybrids that have emerged have been ceticisy Sachman (1975) for their
differing formats, and the fact that the approachéhkin these formats differ. Although
what constitutes a modified Delphi has not beenlietg defined in the literature, it
appears that the modified Delphi study is any stwthich deviates from the traditional
Delphi in terms of not including an open-ended fatnand includes studies that have as
little as two questionnaire rounds but still retathe most important characteristics which
are anonymity, iteration, controlled feedback atatisical aggregation of group scores
(Rowe & Wright, 1999). Modified Delphi studies suab those by Keeney (2000) and

Hasson, Keeney & McKenna (2000) used focus grouysfviews in their first round
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Delphi and used the literature to inform the quesi for the qualitative sections.
Although Keeney, Hasson & McKenna (2006) argue thet approach gives round one
participants ample opportunity to raise fresh issioeavoid early closure on ideas. They
noted that this action could introduce bias by mgkparticipants feel psychologically
pressured to alter their views according to th@gatsed literature. Therefore Keeney et
al (2006) recommend allowing participants freedorbring their views to the first round.
In support of the modified Delphi, Fink et al (19&tknowledge that the major challenge
in a consensus process is to pull from existingeEiall appropriate information and to
synthesize it into a form that can be used. Othsvparticipants will rely on their own
possibly limited experience and reading. Custegr&la, & Stewart (199%uggested
that a modified Delphi that begins with a set akefally selected items has the advantages
of typically improving initial round response rataad providing a solid grounding in
previously developed work. In the modified Delpghihas been suggested that the number
of rounds can also be decreased to two if pareliave been provided with an event list

and if early group consensus has been achievedi(idat983).

Although Rowe & Wright (1999) stated that the Delghtypically used as a quantitative
technique, Skulmoski, Hartman & Krahn (2007) sugggshat a researcher can use
qualitative techniques with the Delphi method. Atemative modified Delphi using semi
structured interviews after the Delphi to expldne factors that influenced the ratings of
panellists has been conducted by Campbell, SHeaders & Gask (2004). In addition the
gualitative component of Delphi is very importantexe participants are encouraged to
feedback on the statements or are given the opptytto add new statements. These
newly proposed statements can be fed back to theipants in a quantitative form
through a second round questionnaire. Murphy &t18088) recommended that where
possible feedback in each round should includeitgtize comments as well as statistical
measures (Campbell, & Cantrill, 2001). The finaulés of the consensus method should

also be fed back to respondents.

Many contemporary studies using the Delphi havaubdg use the internet to distribute

the Delphi rounds instead of the traditional postainds (e.g. Miro et al 2008; Van der
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Linde et al 2005). There are several advantagesitgy this method of distribution. As
Devane, Begley, Clarke, Horey, & O’Boyle (2007) meid out, the Delphi online allows
a) international participation b) relatively lowstcstructure c) data collection efficiencies

and d) potential for a higher response rate thraaghd communication with participants.

Despite many studies gathering participants opsioanmumeric form, only one (Miro et
al, 2008) reported statistical analysis of thegultes, particularly if any groups differ in
their responses. Miro et al (2008) studied whetter proportion of panelists who
categorized each item as a predictor of chronio paid disability were compared. The
independent samples analysis showed that for terosit the percentage of experts who
thought these items were important to predict #gnatbpment of chronic pain were higher
than the percentage who thought they were impotargredict disability. Miro et al
(2008) also examined the predictive power that dspbad attributed to items using
paired t-tests for independent samples to deterrifitbe items mean values on the
development of chronic pain and disability werdfedént or the same. Results showed
that only 3 items had different predictive powehe$e analyses show the usefulness of

statistically comparing results in Delphi studies.

5.1.4 Consensus

Williams & Webb (1994) argue that consensus is lyoexplained in studies. It has also
been suggested that the definition of consensus hwl it is measured changes
considerably between studies (Hasson et al, 2000)Kenna (1994b) drew on Loughlin
& Moore’s (1979) work and suggested that consershwaild be equalled with 51%
agreement among respondents. Sumsion (1998) recodsm#&%, while Green et al
(1999) opted for 80%. Crisp, Pelletier, Duffieldd#&ms, & Nagy (1997) questioned the
value of using percentage measures, suggestingttibastability of response through
series of rounds is a more reliable indicator ofisemsus. This variation in consensus
levels and lack of transparency of the method idest in various Delphi studies in health

care.
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Most notably, one study by Esmaily et al (2008) dat report consensus levels in their
published article. They reported having a subsegueeting following the Delphi where

consensus was reportedly reached, but they didepott the consensus level. In another
study by Miro et al (2008), participants were asidtbther or not an item was related to
chronicity/ disability. However, they gave no fustidetail of how this was measured, that
is, whether it was a 2 item-yes/ no scale. Adddlbn items that were thought to impact

chronicity/ disability, participants were askedatbat extent they did so on a scale ranging
from -100 to +100. Miro et al (2008) explained tleahfidence interval of percentage of
experts was used to determine consensus, ratherdisarete estimation, because the
confidence interval has lower amounts of error.mlwre information on actual consensus

cut offs were provided.

However, other studies have been much clearerwndamsensus is defined with Petry et
al (2007) and Telford, Boote, Cooper (2004) statingt consensus was reached when
there was 80% agreement amongst participants amtigyar item. Whereas other studies
such as Elwyn, O’Connor, Stacey, Volk, Edwards, I@ouet al (2006) and Campbell,
Cantrill, & Roberts (2000) have defined consensusaidifferent way. Both defined
disagreement in their study as 30% of ratings biingoper ', and 30% in lower third of

a 1-9 rating scale of importance. Items that had\arall rating between 7 to 9 without
disagreement were considered important. Iltems witto 6 ratings were considered
equivocal. In a study by Scott et al (2006), amit®as considered core to nursing work
when it achieved a &5percentile score of 4 or above on importance ueegy, relevance
or agreement on a 7-point Likert scale. Additiopalfan der Linde et al (2005) defined
consensus as when an item had general agreemecih, wies greater than 75%. However,
they did not say with what type of scale agreemvea$ measured. Items that reached
agreement were included in a set of draft guidsliaad items with less than 75%
agreement were re-rated in round 2. Items thahdideach agreement after round 2 were
included in a Consensus Development Conferenceth&naeported method by White
(1991) used standard deviation as measure of ceasenlaiming that a larger standard
deviation is associated with weaker consensus kectne distribution of scores around

the mean is relatively great. Similarly, a studyWkitehead (2008) considered consensus
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in their study to be if the mean was greater thaandl standard deviation less than 1. As
this review of Delphi studies in health researchmdestrates, there is little agreement on

how consensus should be measured.

It is important to consider when setting consenswels that Jones & Hunter (1995)
clarified that agreement takes two forms. Firsthe extent to which each respondent
agrees with the issues under consideration (detednby mean/ median rating in some
studies). Secondly, the extent to which respondagtse with each other, the consensus
elements of these studies (often measured by sthmtkwiation). Therefore parameters
such as White (1991) and Whitehead (2008) are usefuhey make both forms of

agreement easy to measure.

When considering consensus, it is also necessagdp in mind that studies also differ
considerably on how they deal with items that haazhed consensus. It has been argued
often that consensus should be set prior to comement of the study (Williams &
Webb, 1994). Therefore, if items reach the prea@eficonsensus level in round 1, it is
argued that there is no need to continue to adicyants to rate these items in round 2.
However, some studies such as Scott et al (2006)Patry et al (2007) continue to ask
participants to rate them. In addition, other stsdilelete items after round 1 that do not
reach consensus in round 1 (Hoppestad, 2006), rratien giving participants an
opportunity to see other participants perspectaed re-rate the previously rated items.
On the other hand, Greatorex & Dexter (2000) athaé many studies do not report what
happens between the rounds of a study, with onlys@asus reached by the panel

reported.

Miro et al (2008) included most of the items thatrevin round 1, in the round 2
guestionnaire, including new items, but items coe®d difficult to assess were deleted.
However, only items that had been newly proposedoimd 2 were rated in round 3.
However, they do not say how many items that hadhed a pre-defined consensus in
round 1 were rated in round 2, nor why items tread hreached consensus, were re-rated.

In Esmaily et al (2008), round 2 consisted of &#his in round 1 plus newly proposed
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items from round 1. They did not report if resultem round 1 were fed back to
respondents in round 2. However, they did repoat tinly a smaller panel from the
original reached ultimate consensus, but did neéakwhy consensus was reached this
way. In Petry et al (2007), those items that hadseasus or relevance were re-rated in
Round 2. Many of these studies do not explain #asaon for asking panellists’ to re-rate

items that had already reached the pre-defined ¢d\ewnsensus.

Further studies such as Elwyn et al (2008) did detail whether all items were

represented in Round 2 and Whitehead (2008) diddisaiuss what happened to items
between rounds. Additionally, a study by Campbekle(2000) stated that no indicators

were discarded between rounds and they used tldeound to achieve consensus.
Also in Scott et al (2006), all items were rateceacth of the three rounds. After the first
round, items were presented as core items (consgnsn core (mixed consensus) and
new items. Asking participants to rate all itemseach round could lead to fatigue and
drop out. If prior consensus and agreement levelset before hand and reached in round

1, there is no need to ask participants to retham in subsequent rounds.

In a study by Telford et al (2004), participantsreveequested to rate the original
principles and indicators again that had not redadwnsensus in the light of the provided
median and distribution data relating to round heyl were also asked to rate any new
principles and indicators proposed in round 1. bn\der Linde et al (2005) items that
received consensus in round 1 were entered intepéed draft clinical guidelines. Round

2 only rated modified postulates. Items with noeagnent were discussed at a Consensus
Development Conference. These studies by Telfo €004) and Van der Linde et al
(2005) both have accepted items that reach a gieedelevel of consensus, and items
that are yet to reach consensus are rated agatm,infbrmation on participants scores

provided to participants in order to aid them taate consensus.
5.1.5 Use of the Delphi in limb absence research

The Delphi method has been used to develop natmimétal guidelines for prescription

of lower limb prostheses in order to achieve “tparency and consensus among
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clinicians, manufacturers, and insurance compar{éah der Linde et al, 2005). Van der
Linde et al (2005) adopted the modified Delphi apgh by gathering data through
systematic review, survey of national clinical piee on prosthetic prescription, and
interviews with experts in order to determine ptadts about prosthesis prescription. This
was followed by a 2 round Delphi method with 32tgggrants representing physicians,
prosthetists, and physiotherapists but there wermdividuals with limb absence in their
sample. This Delphi method culminated in the viefthe national expert panel being
presented at a Consensus Development ConferencthelrConsensus Development
Conference, there were 19 of the 32 participarasfthe expert panel, with enough
participants representing each group as the exjaer¢l. They argue that many options
exist for prosthetic components and that prescnmptriteria can be derived from the
experiences of physicians, therapists, prosthetiats patients. Van der Linde et al's
(2005) study produced draft clinical guidelines @oising guidance for prescribing
prosthesis for lower limb absence. However, thégnawledged that it is also necessary to
include patients in the Delphi sample which theg dot include in their study, as they
recognise the importance of consumer opinions drel gotential for there to be
differences in opinion from those of clinical pre$&onals. However, they stated the
reason they didn’t include them in their presentigtwas that their aim was simply to
produce first draft guidelines. This study was atexd an international study with the
expert panel being restricted to the Netherlandyg. @iven the importance of developing
guidelines for prescribing prostheses in lower liafisence literature, it is also important
to identify what factors are important to attenditoing rehabilitation of individuals with
ULA. The present study intends to identify thesades.

5.1.6 Present study

The present Delphi study will form the quantitatelement of the overall mixed method
design of this thesis. It is intended that the @néstudy will reach consensus through an
international online Delphi study that includessmiational experts that are representative
of the multi-disciplinary team involved in the rdil#gation of individuals who have
absence of an upper limb, including individualshwliitmb absence. This study will take

the form of a ‘Modified Delphi’, as data for thedi round will be gathered from the
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available literature on upper limb absence and frepertory grids, interviews and focus
groups with individuals with limb absence and thEB’'Rinvolved in their care. As
previous research has suggested that RP’s andisatigfer in their opinions (Mortimer
et al, 2004; Schultz et al, 2007; Van der Lindalet?2007; chapter 4), the present study
will test the differences between these groupssacedl rounds. Rowe & Wright (1999)
characterise the classical Delphi by four key fesgu anonymity; iteration; controlled
feedback; and statistical aggregation of grouparses, all of which have been retained
in the present study. Rowe & Wright (1999) sugdiest only those studies that have their

origins in the four characteristics should be dfeesas Delphi studies.

5.1.7 Aims of the study
The aims for the present study are:
1) To reach group consensus concerning successfuloraeg of rehabilitation
following upper limb absence, in areas where tieeoeirrently disagreement.

2) To identify the most important factors to assegingurehabilitation of ULA.
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Chapter 5.2 Delphi Method

5.2.1 Study Design

The present study used the ‘Modified Delphi’ tecjug to reach group consensus
concerning the ‘successful outcomes’ following ightation of ULA and to identify the
most important factors to assess following ULA. sTlstudy used the outcomes and
predictors identified through the literature in gorction with the outcomes and predictors
generated from interviews with RP’s, and repertgrgs, interviews and focus groups
with individuals with ULA to develop items for ar$t round Delphi questionnaire that
was distributed to a panel of ‘informed individual$here were three questionnaire

rounds in total. The results from each round infedrthe next questionnaire round.

5.2.2 Participants

Participants are referred to as ‘informed individugMc Kenna, 1994a) in the present
study and not the term ‘experts’ as is usually usedther studies as Goodman (1987)
asserts that the term ‘expert’ can be misleadirgpdgnan (1987) recommends recruiting
individuals who have knowledge of a particular topr who are consequently willing to
engage in discussion upon it. According to Finkakt(1984) an expert should be a
representative of their professional group witheitsufficient expertise not to be disputed
or the power required to instigate the findingsisTdtudy recruited ‘informed individuals’
that fit these criteria. As recommended by Keertegl €2006), the inclusion criteria were
defined for the expert panel prior to commencenaérthe study. Firstly, it was agreed
that the panel would consist of a heterogeneouspgob informed individuals (Delbecq et
al 1975, Murphy et al 1998), from several disciptininvolved in the rehabilitation of
patients with ULA. Secondly, it was agreed that paeel would include individuals with
ULA as ‘experts’ of their own condition (Mayers, ¥9). The inclusion of patients or
service users within the panel has been considergaovide valuable insights and is
deemed to be undoubtedly important (Fink et al,4)980 develop the initial list of
participants, this study employed purposive sangpbo that people are selected not to
represent the general population, rather theiitalbd answer the research questions (Fink
& Kosecoff, 1985).
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The present study identified RP participants by:

» Undertaking a database search of ‘psycinfo’ anddhe using the keyword search
terms ‘upper’, ‘amput’ and ‘prosth’ in order to médy journal articles and books
published within the years 1999 to 2009 concernétl wpper limb amputation or
prosthetics. The authors of these articles and ©¢okere valid email addresses were
provided) were contacted by the research team amided to participate. This
approach has been used and supported by otheest{edg. Baker, Lovell & Harris,
2006; Hoppestad, 2006).

» Contacting delegates at the Trent Internationalsthedic Symposium (TIPS; an
international upper extremity prosthetic confergn2805 and the delegates that
presented at TIPS 2009.

> ldentifying and contacting people who presentedl aya poster presentations
concerned with the upper extremity at the ISPCe(hdtional Society for Prosthetics
and Orthotics) international conference 2007 thiotlng conference proceedings.

» Reviewing contact lists on the UTAH arm and Toucdbrigs websites.

» ‘Snowballing’ where participants were encouragegdes the questionnaire onto other

eligible participants (Demonstrated by Butterwodtf91).

The inclusion criteria for RP’s to be eligible tarpcipate in this study were that:

» they must be either a researcher who has autharadiale on upper limb amputation,
prosthetics or rehabilitation that has been publisin a peer reviewed journal
between 1999 and 2009;

» they must be working as part of a rehabilitaticemeconcerned with individuals with
ULA for at least 3 years;

» or both.

RP’s were told that if they did not fulfil thesateria but felt that they were an ‘informed

individual’ that should participate in this studg,contact the researcher with their details.

Individuals with ULA were recruited by emailing sal international support groups for

individuals with limb absence (lists found on
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http://lwww.upperex.com/supportGroups.html) thatelisemail addresses and requesting
that they distribute the information sheet to tiseipport group members. Another support

group (ww.arm-amp.cojmalso distributed information sheets to their lidtmembers.

Private prosthetic limb fitting clinics in Irelardere also contacted and asked to distribute
the information sheet to their patients. In additimdividuals who attended the Amputee
Coalition of America (ACA) annual conference 200%®rev referred to the study.
Participants were also encouraged to pass theigueaire onto other individuals that
may wish to complete the questionnaire. The inolugiriteria required participants to be
at least one year post amputation; be over 18 yafaegje and have major upper limb
absence.

5.2.3 Sample size

There is no set recommended sample size for Delpikies. Previous research suggests
that the size of the panel is at the discretiothefresearcher (Hasson et al, 2000). Given
the iterative nature of the Delphi study, it is mn@ant to cater for a low response rate and
high rates of attrition when recruiting. Sumsior048) recommends catering for a
response rate of 70% for each round of the Delgthirtique. Therefore, this study aims to
target approximately twice the number of particigarequired for participation in the

final round to allow for poor response rates amghlattrition at each questionnaire round.

The Delphi does not call for expert panels to bheregsentative samples for statistical
purposes (Powell 2003). While some studies havdam@ as many as 1685 participants
(Reid, 1988), others have involved as few as 158qyaants (Burns, 1998). However, the
benefit of a larger sample size is the greatergdmeration of data (Hasson et al, 2000).
The sample size for a Delphi appears to be mora @fsource issue than a conceptual
issue (Cambpell et al 2001). A similar study coridddy Van der Linde et al (2005) with
experts working with individuals with lower limb gsthetics recruited 32 participants.
However, no individuals with limb absence were uggld in VVan der Linde et al's study.
The present study wished to include individualshwimb absence and a representative

proportion of RP’s including OT’s, prosthetistsygisologists, engineers and consultants
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in rehabilitation medicine while accounting for peesponse rates and high attrition. This

study therefore wished to have 60 participantienfinal round.

5.2.4 Materials

The questionnaire rounds were conducted electriipivaa email through a software
program called ‘Question Pro’ (www.questionpro.¢ams used in a previous Delphi study
(Devane et al, 2007).

5.2.4.1 Iltem generation for round 1

For a step by step overview of the Delphi procedsee figure 5.1. The first round
guestionnaire contained 3 sections; Section A, 2. &ection A contained demographic
guestions, with separate questions tailored spadlifi for RP’s and individuals with limb
absence. Statements/items for Section 1 & 2 fofiteeround of the Delphi survey were
developed through a review of the literature on U{@hapter 1), findings from the
repertory grids (Chapter 3) and interviews with K&nd interviews and focus groups with
individuals with limb absence (Chapter 4). See Awjpe P for a list of the Delphi items
and how they were generated. Compilation of thisa daighlighted that there is
disagreement in what are considered successfulom&®s in some areas such as
‘prosthesis use’, ‘activities and participation’ darbody image’. Therefore Section 1
presentedstatementswith the aim of reaching agreement in these areas.Section 1,
participants were asked to rate each statementSopaint scale for their agreement as to
whether they were a ‘successful outcome’. At thé eheach section, participants were
given the opportunity to add to the list any otfseiccessful outcomes’ that they felt were

important but had not been included.

The literature review also highlighted that thesevery little agreement on what factors
are important to consider in rehabilitation of wmiduals with ULA. Therefore section 2,
sought to reach agreement on the most importantsiteo consider. For Section 2,
participants were asked to rate the importancesséssing eactem on a 5 point Likert
type scale. In addition, participants were askedistoany additional factors that they

deemed important.
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Figure 5.1 Overview of Delphi procedure
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5.2.5 Procedure

Ethical approval was sought and granted from Dulllity University Research Ethics
Committee to conduct an international internet Delgtudy. Although optional, pilot
testing of questionnaires with a small group haanbgreviously recommended as it may
help to identify ambiguities and improve the fed#ib of administration (Jairath &
Weinstein, 1994; Hasson et al 2000). Thereforehia study the first round was pilot
tested with 2 rehabilitation professionals and #ivimuals with ULA. The Delphi
guestionnaires were distributed to participantsveet June & August 2009. Feedback
from the pilot study demonstrated that participdatsd the instructions and structure of
the questionnaire easy to follow and to completealso demonstrated how long

participants may take to complete the questionnaire

5.2.5.1 Consensus

Means, ranges and standard deviations were cadufatr all questions in Section A,
Section 1 & 2. As recommended by Williams & WebB34), consensus on a statement
was defined from the outset of the study. A statémgem was considered to have
reachedconsensugagreementf it possessed a standard deviation of less th@nThis
means that there is relatively small variation lie responses amongst participants. A
statement/ item waacceptedto be a successful outcome in Section 1 if themszare
was greater than 4 (on 5 point agreement scalg; @&n8 to be an important factor in
Section 2 if the mean score was greater than 4 Brpaint importance scale (1-5). An
item wasrejected if it did not fulfil either of these criteria. items/ statements did not
have a standard deviation less than 1 or a meategrian 4, they were rated again in the
next round to ensure they are not rejected premigturowever, if in the next round, it
was still unimportant, it was rejected for good.eTieason mean and standard deviation
were chosen for consensus, was to ensure both tfpagreement were measured (as
discussed in Delphi introduction). The mean wassehaas a measure of central tendency
to represent the group opinion of the panel. Tlanddard deviation was chosen as a
measure of spread, representing the amount of rdisant in panel (Greatorex &
Dexter, 2000).
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5.2.5.2 Round 1

Email invitations were sent out to Individuals with.A (see Appendix Q for text content)

and RP’s (see Appendix R for text content) detgitime aims and method of the study and
requesting their participation over three roundd amphasising the importance of their
commitment in each round. Attached to the email aragformation sheet for individuals
with ULA (see Appendix S) and for RP’s (see Appeand). Participants were asked to
read the information sheet and if they wanted ti@pate to complete the questionnaire
via the link provided. Consent was obtained by ragkdarticipants to tick a statement that
confirmed that they consented to participate in shedy. Participants were unable to
complete the study if they did not confirm theimsent. If participa