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THE ROLE OF A NURSE-LED VASCULAR RISK REDUCTION CLINIC IN DIABETES CARE
Jacqueline Mac Mahon Tone

Background and Aims

Type 2 diabetes is characterised by excess vasowldnidity and mortality. Intensive
vascular risk reduction in type 2 diabetes patignts microalbuminuria has been shown
to significantly reduce future vascular events BYy&% The aim of this research was to
determine whether an intensive, nurse-led clinide¢@achieve recommended vascular
risk reduction targets in patients with type 2 @i@s compared with standard diabetes
management. In addition, the study aimed to teshipothesis that diabetes patients
attending the vascular intervention clinic would/da clearer understanding of the
relationship between diabetes and heart disearédlibae randomised to standard
diabetic care.

Method

Part 1. Two hundred patients with type 2 diabetesewandomised to receive either
intensive nurse-led or standard diabetes careirteayear study.

Part 2:Following completion of the vascular risk intervient study, a questionnaire
examining knowledge of vascular risk targets, weg $0 patients who completed the
study.

Results

94 patients in each group completed the study. gfrbeps were matched for age and
baseline HbAlc, blood pressure and lipid profilb#ore patients in the intensive group
achieved targets than in the standard group, sy€6! (<130 mmHg) (33.0% vs 12.1%,
p 0.001), diastolic BP (<80 mmHg) (75.5% vs 40.290.001), cholesterol (< 4.8
mmol/L) (84.8% vs 63.6% (p 0.003), LDL cholestefrol2.6 mmol/L) (73.4% vs 54.5%
(p 0.007) and HbAlc (<6.5 %) (53.2% vs 32.9% (©8)0

There was a 75% response rate to the questionn@irsurprisingly high number of
patients did not know what their ideal blood preeg67.2%), cholesterol (65.1%) or
HbAlc (68.1%) should be, with no significant difece between the groups. However,
a high percentage of patients were aware that desgdse (89.2%) and stroke disease
(82.8%) were complications associated with diahetés no significant difference
between the groups.

Conclusion An intensive, nurse-led clinic is more successflidchieving vascular risk
reduction targets than standard diabetes care. oweducation programmes for
patients with type 2 diabetes need to include mfdion regarding vascular risk factors
and their relationship to diabetes.



Chapter 1

Introduction

1.1 Introduction
Diabetes mellitus is a metabolic disorder char@szdrby chronic hyperglycaemia
with disturbances of carbohydrate, fat and prote@tabolism resulting from defects

in insulin secretion, insulin action or both (WoH@alth Organization (WHO) 1999).

1.2 The global prevalence of diabetes

The prevalence of diabetes is increasing, withstimated 194 million people (5.1%
of adult population) affected worldwide, a figuréish the International Diabetes
Federation (IDF) expect to reach 333 million (6.8P&dult population) by 2025
(IDF 2003). The WHO estimates that this numbel wdrease to 366 million by
2030 (Wild et al 2004). These figures may signifitaunderestimate the extent of
the problem, since up to 50% of the population wiitbetes remain undiagnosed and
therefore untreated (Gonzales et al 2003). Furthes, the most striking
demographic change in global terms will be theaaske in the proportion of the
population over 65 years of age (Wild et al 200l)s estimated that by 2030 the
number of people over 65 years of age with diabetkde greater than 82 million in
developing countries and 48 million in developedrdoes (Wild et al 2004).
Campbell (2000) suggests that the number of patieiih type 2 diabetes is
increasing for a number of reasons, intensive sangecampaigns and new

diagnostic criteria with lower threshold values.

While there is a lack of epidemiological data relyag the prevalence of diabetes in
Ireland, the WHO (2007) estimated that there wé& 8@ cases of diabetes in the
Republic of Ireland in 2000, with these numberseeted to rise to 157,000 by 2030.



Furthermore, the recent Ireland and Northern IetRRapulation Health Observatory
(INIsPHO) report (Institute of Public Health in lased 2006) suggests that 141,063
adults in the Republic of Ireland (4.7%), and 63,(®.4%) in Northern Ireland have
diagnosed and undiagnosed diabetes. This is peeldic rise to 193,944 (5.6%) by
2015, a 37% increase. In Northern Ireland, 12.4%l@dults in the Asian
population have diabetes, with estimated prevalef&4% in “black” population
and 5.4% in “white” population. Prevalence rawmsdthnic minorities are not
available to date in the Republic of Ireland. @tfbNorthern Ireland and the
Republic of Ireland, diabetes is more common amioadsit females than it is in
males (6.3%: 4.5% in Northern Ireland and 5.4%:id%®epublic of Ireland).

Finally, the Cost of Treating Type 2 Diabetes egldnd (CODEIRE) observational
study suggested that although the true prevalehdalbetes is unknown,
conservative estimates are 3.9% of the populatitim tvagnosed diabetes and 6% if
those with undiagnosed diabetes are included (Netiah2006).

1.3 Overview of Type 2 diabetes

Type 2 diabetes is a progressive disease, chassttdyy a combination of insulin
resistance and the gradual loss of insulin secrdtam the pancreati@ cells
(Feinglos and Bethel 2005, Campos 2007). Inselsistance not only contributes to
glucose intolerance but is also associated wittettgpsion, dyslipidaemia,
endothelial dysfunction, increased serum clottagfdrs and platelet aggregation,
which together contribute to the excessive cardiovkar and cerebrovascular risk
associated with type 2 diabetes. Insulin defiggdeads to chronic hyperglycaemia
and also affects carbohydrate, fat and protein Inoditan (Vermeire et al 2006).

Type 2 diabetes mellitus is also an aggressivewasdisease (Campbell 2001) and
management of diabetes encompasses a multi-fdappeoach to risk management,
rather than focusing on hyperglycaemia alone (Cath@b01, Beckman et al 2002,
Campos 2007). Gaede and Pedersen (2005) providienee that diabetes care
should include management of cardiovascular ristofa, such as hypertension,
dyslipidaemia, lack of physical activity, smokingdapoor diet, which are commonly
seen in patients with type 2 diabetes. Diabetdbtuseremains one of the most
challenging diseases facing healthcare profess@rd its increasing prevalence

places a large burden on society, due to the pssiy® nature and the long-term
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microvascular and macrovascular complications obmic hyperglycaemia (Nathan
2002, Le Roith and Smith 2005, Nathan et al 20@g)cording to Betteridge (2004),
the major challenge for clinicians who treat pasenith type 2 diabetes and for the

patients themselves is the prevention of macrovasdisease.

1.4 Complications of diabetes

Diabetes is characterised by both macrovasculaoffeoy artery disease,
cerebrovascular disease or peripheral vasculaasi$eand microvascular
(retinopathy, nephropathy or neuropathy) diseagpéAdix 1). Both of these
changes appear to commence at pre-diabetes ldugfperglycaemia (Haffner
1998a, Rodriguez et al 1999). Harris et al (132R)gest that there is a time gap
from the onset of type 2 diabetes of four to sexaars until clinical diagnosis. As a
result, up to 50% of individuals with type 2 diad®have evidence of complications
at diagnosis (Manley et al 1990, United Kingdomdpextive Diabetes Study
(UKPDS) V111 1991, Hypertension in Diabetes Studp$) 1993a). Kohner et al
(1998) found that 37% of patients with newly diag@d type 2 diabetes in the
UKPDS had retinopathy at diagnosis. Diabetic agiathy is the leading cause of
new cases of blindness among adults (HDS 1993a €bal 2003) and diabetic
nephropathy is a leading cause of end-stage resedsk (Molitch et al 2003).
Therefore early detection and treatment of compbaoa is vital in patients with
diabetes. The risk of microvascular complicatimmtseases with increasing plasma
glucose concentration and the duration of diabetés risk of macrovascular disease
depends on a number of factors, including age, gemenetic factors, lifestyle (eg
diet, exercise, smoking), in addition to hyperghaa (Goyder and Irwig 1998).
The WHO (2006) suggests that approximately 2.9onildleaths per year are

attributable to diabetes.

Cardiovascular disease is the most common caysewfature death among persons
with type 2 diabetes (Ross 1999). This increasedatity is closely linked to three
major risk factors: hypertension, dyslipidaemia agderglycaemia (Laakso 1999).
Type 2 diabetes is recognised as a major risk fdgotaardiovascular disease by the
American Heart Association and the American Diabétesociation (ADA) (Grundy
et al 1999). The development and progressiotharasclerosis and subsequent

coronary heart disease (CHD) are influenced by pettetic and environmental



factors (Bertolini et al 1997, ADA 2004a). Cardiseular diseases account for more
than 70% of all deaths in patients with type 2 diab (Laakso and Lehto 1997,
Muller 1998, IDF 2001, Feher 2004). Patients wiihbetes without previous
myocardial infarction have as high a risk of myakalrinfarction as non-diabetic
patients with previous myocardial infarction (Hadfret al 1998b). In patients with
diabetes, coronary artery disease (CAD) may becagsd with generalized
endothelial dysfunction, in addition to abnormaktiof small vessels. Frequently,
diabetic patients have multiple coronary vesseislired by the time coronary

disease is diagnosed or at the time of myocamfatdtion (Ml).

Complications have a substantial impact on thesoofsinanaging type 2 diabetes
(Williams et al 2002). For example, in the CosDidibetes in Europe — Type 2
(CODE-2) study, 72% of patients had at least omepdization, with 24% having
both microvascular and macrovascular complicatiamsch increased the total cost
of diabetes management by up to 3.5 times compaeitbdhose patients with no
complications (Williams et al 2002). In additiamitnposing a heavy burden on
health care systems, serious micro and macrovasoutaplications of type 2
diabetes affect quality of life (QOL) of the pati€gdonsson 2002, Koopmanschap
2002, ADA 2003a). Consequently, prevention of caogions not only benefits the
patient in terms of improved quality of life, bududd ultimately reduce overall
healthcare expenditure (Williams et al 2002). kdieghe use of a multidisciplinary
team approach to diabetes care has been demodstrateprove both glycaemic
control and patient quality of life (UKPDS (33) %adur et al 1999, Codispoti et
al 2004).

1.5 Anti platelet therapy

Atherosclerosis and vascular thrombosis are majoiributors to cardiovascular risk
of patients with diabetes and platelets contribbatéhe risk of cardiovascular events
(ADA 2004). There is increased production of thbmxane, a potent
vasoconstrictor and platelet aggregant (ADA 20@@cause platelet aggregation
plays an integral role in thrombus formation, tneant strategies have focused on
using anti-platelet agents to prevent subsequehaenmic events (Colwell and Nesto
2003). Aspirin blocks thromboxane synthesis arttiesefore used as a prevention

strategy to prevent cardiovascular disease in diatbetic and non-diabetic



individuals (ADA 2004). Clinical practise recomnakions from the ADA (2004 -
2008) indicate that a secondary prevention straiegyding anti-platelet agents
should be adopted for patients with diabetes amtkage of macrovascular disease.
In addition, there is evidence that low-dose eoteaated Asprin therapy is
recommended as a primary prevention strategy foplpewith diabetes who are at

high risk for cardiovascular events (Colwell 1997).

1.6 Cost of diabetes

The WHO estimates that 2.5 to 15% of health capeediture is attributable to
diabetes-related ilinesses (IDF 2006a). In thaddhbtates (US), the estimated cost
of diabetes care had increased to $132 billion aliyin medical expenditure and
lost productivity (ADA 2003a). Cardiovascular dise was seen as the most costly
complication of diabetes, accounting for more t§ai.6 billion of the annual direct
medical costs of diabetes in 2002 (ADA 2003a). vidreet al (1999) found that the
per-person annual costs associated with Type 2thalncreased by more than 50%
when cardiovascular complications occurred and@fg@when a major

cardiovascular event occurred.

The CODE-2 study involving eight Western Europeanntries was designed to
study the economic issues relating to diabetedstt had a number of secondary
objectives, including evaluating the main composeaftcost, a review of current
practice and an assessment of the impact of coatlits on cost (Massi-Benedetti
2002). Results indicated that the total direct icedccosts of Type 2 diabetes for
more than 10 million people with type 2 diabeteshie eight European counties, was
estimated at € 29 billion a year and the averageyeost per patient was EUR 2834
per year. Of these costs, hospitalisations aceauior the greatest proportion (55%)
of costs. Ambulatory costs, (which are defined@st of visits to GP, diabetologists,
other paramedicals, i.e. nurses and blood testsyatad to 18% of overall direct
healthcare costs. The overall cost of drug thervegy € 7.9 billion, which
represented 27% of total healthcare costs. A lbi@ak of the drug costs indicated
that expenditure on cardiovascular and lipid-lowgragents accounted for 42% of
total drug costs with oral anti-diabetic agentsoaxting for only 13% and insulin
11% of costs (Jonsson 2002).



The CODEIRE study studied data on 701 patients@ittg four diabetes centres in
Ireland to investigate the direct healthcare cobteanaging type 2 diabetes (Nolan
et al 2006). The results from the study estim#étet the annual total direct costs
associated with diabetes were € 377.2 million pauan (4.1% of total healthcare
expenditure in Ireland). Hospitalizations accodrfte approximately 48% of the

overall costs, due to the fact that 60% of patiéais developed complications.

There are many factors associated with the codiatletes. Direct costs to the
patient include the cost of medical care and méidics and direct cost to the
healthcare system range from outpatient visitogphalization related to
complications. Indirect costs for the patient ua® the psychosocial aspect of
diabetes which can have the greatest impact oliveseof people with diabetes,
whereas the indirect costs to society relate te tdproductivity as a result of
disability, sickness or possibly premature dedil(2006a). Intensified blood
pressure, lipid and glycaemic control increasescbat do improve health outcomes
(The CDC Diabetes Cost-effectiveness Group 2002 UKPDS showed that
intensive blood glucose and tight blood pressurdrobin type 2 diabetes is cost
effective and therefore should be integrated inemagement of all patients with type
2 diabetes (Clarke et al 2005).

1.7 Effect of multifactorial intervention on blood pressure, lipids

and glycaemia and on morbidity and mortality
Type 2 diabetes is not just about blood glucoseisba constellation of risk factors,
hypertension, dyslipidaemia and glycaemia, whidd@pose to premature death. It
must be noted that many interventional studiesnfwhich guidelines have been
developed, have concentrated on modifying a singkefactor in high-risk patients
(Johansen and Birkenland 2003). However, in tea®&R study (Gaede et al 2003)
160 patients with type 2 diabetes and microalbunmnuere randomly assigned to
either conventional or intensive treatment. Pasi@mthe intensive group received a
stepwise approach to behaviour modification andrmphaologic therapy. In addition,
patients were offered individual consultations guaird month during the eight-year
study, which targeted hyperglycaemia, hypertengigslipidaemia and
microalbuminuria, plus secondary prevention of maralscular disease with use of

Aspirin. This target driven intensified multifactal approach to treatment of type 2



diabetes reduced cardiovascular events by 53% #&rdvascular events by 58 —
63%. It also highlighted the difficulties of marmag hyperglycaemia, with only 15%
of patients with diabetes in the intensive grouipieding the HbAlc target of < 6.5%,
whereas 72% reached cholesterol target and 46%2%despectively reached
systolic/diastolic blood pressure targets (Gaedd 2003). This may be partly
explained by a greater public awareness and acuaptd the general health benefits
of lowering lipids and blood pressure, comparedhaivareness of good glycaemic
control (Del Prato 2005). A more recent study blyahsen et al (2007) compared
structured care combining lifestyle and pharmadchkidgnterventions versus standard
care in 106 patients. They found that structusa@ anproved several risk factors
and reduced the estimated 10-year absolute risEH® in patients with Type 2
diabetes. Solomon (2003) however suggests thaesgjge treatment of glycaemia
and cardiovascular risk factors requires considereffort on the part of physicians
and patients. Gaede et al (2003) provide thedagdéence to date of the extent of the

benefit that can be obtained from multi-interventio

The burden, financial and otherwise, of multi-dtbgrapy can be reduced by
intensive attention to lifestyle modifications, mding weight reduction, physical
activity and moderate alcohol intake (Kaplan 200Current guidelines from the
ADA (2008) emphasise the value of exercise, ingouating to weight loss and
cardiovascular risk reduction. It has been suggestat weight loss is associated
with 25% reduction in all-cause mortality and 288duction in CVD and diabetes
mortality in overweight individuals (Williamson at 2000). Jung (1997) suggested
that a 10 kg weight loss may have a positive efbecglucose, lipids and blood
pressure. Gregg et al (2003) studied 2896 adutkstype 2 diabetes and showed
that regular walking, 30 minutes per day, was daseat with a 50% reduction in
cardiovascular and total mortality. It is well kmo that smoking is the leading
preventable cause of death and a major risk féstarardiovascular disease.
Therefore smoking cessation strategies are a hightp for primary and secondary
cardiovascular disease prevention (Godley et abp(edersen and Gaede (2003)
suggest that the challenge is to ensure that iffiethsgoal-orientated, multifactorial

approach to the treatment of type 2 diabetes iptadan daily practice.



1.8 Treatment guidelines and evidence based practic

Diabetes research has yielded substantial knowlefigiective management of the
disease and the prevention of long-term compliaatidt is important, however, to
accept that clinical trials often involve shortrefollow up, with motivated patients
and aggressive protocols for titrating medicatiosas at regular intervals (Grant et al
2004). Despite these factors, targets for glycaghmids and blood pressure are
attainable in only 50 — 70% of individuals in res#estudies, indicating that the

targets may be impractical (Winocour 2002).

Based on the results from systematic studies, tha £008) publishes updated
guidelines annually which address glycaemia, blo@s$sure and lipid control
(Appendix 2). However, although evidence-basedtmra guidelines for diabetes
have been widely disseminated, many physiciansdarhplement them (Larme and
Pugh 2001). In addition, despite these well-aastptvidence-based guidelines for
best practice, routine clinical management, padityiof blood pressure, fails to
achieve targets (Berlowitz et al 1998, Berlowitae2003; Borzecki et al 2003). It
would appear that physicians are not thereforeikgayp to date on the latest
advances in diabetes treatment (Larme and Pugh) 208l people with diabetes
should have access to cost-effective evidence-baamed however in many parts of
the world it is recognised that the implementatbstandards of care is limited due
to lack of resources (IDF 2005). Therefore, thé ([R005) have developed an

evidence-based global guideline for managemenipef 2 diabetes.

1.9 The importance of evidence-based medicine inutine clinical

practice
Evidence based practice is the use of best avaiabtience to make clinical
decisions that are most effective and beneficiaptdients (Cope 2003). Healthcare
delivery today demands research-based interventiBasients have become more
knowledgeable about their diseases as a resuieahedia and use of the internet and
are therefore questioning healthcare providergsielans need to have a thorough
understanding and awareness of the latest clipreaitice guidelines and meta-
analysis (Kennedy et al 2001). Vascular risk réidndargets for patients need to be
individualised, as it is much easier for patientshie early stages of diabetes to reach

a target blood pressure, however, the longer thatidn of diabetes, the more
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medication a patient will require to achieve tasg&urden and Burden 2001).
Providing education and support to patients, a$ ageinvolving them in decision
making, is vital in order that patients can taketoa of their condition and promote

self-management (Del Prato 2005).

An important role of the diabetes care team istsuee that glycaemic control
remains the cornerstone of diabetes managementevéwit is vital to aggressively
manage hyperglycaemia, dyslipidaemia and hypexangith the same intensity, to
obtain the best patient outcomes (Del Prato 2006gre is evidence that disease
management programmes that aim at preventing coatigns — particularly CVD,
are likely to significantly reduce the cost of mgimg complications associated with
diabetes (Selby et al 1997).

1.10 Diabetes care in Ireland, United Kingdom andite United

States
In the UK, there has been a major shift from seaondare to primary care (Pierce et
al 2000, Burden and Burden 2001). According to dwast al (2005), in England
about one-half of people with diabetes are managédspitals with the other half
managed in primary care. In the United Statesygny care physicians provide
diabetes care to 82% of patients with type 2 deb@DeWitt and Hirsch 2003).
However, both primary and secondary care of diabtéwith regard to managing
to attain the recommended vascular risk targetgpe 2 diabetes (Winocour 2002).
Some primary care providers have suggested thaathets recommended by the
UKPDS are impossible to achieve (Burden and Bu@f¥)1). An audit carried out
by Woodward et al (2001) of 500 patients attendiogpital for management of type
2 diabetes and 500 being managed in the commdatugd that targets particularly
with regard to glycaemic and blood pressure con&m@ not achieved in a high
percentage of patients with type 2 diabetes. Reshlbwed that 81% in the hospital
and 72% in the community had HbAlc > 7%, both gsowpre similar for
hypertension with 68% in the hospital and 66% gm¢bmmunity having blood
pressure > 140/85 mmHg. However, of concern watsahthose patients with
hypertension, 45% and 49% respectively were naivewy treatment but of those

receiving treatment, management in the hospitéihgesppeared more aggressive as



38% achieved a blood pressure < 140/85 compardd2kio in the community. In
addition, lipid management in both groups was spitirtal, with 56% in the hospital
and 59% in the community having cholesterol lev&@P>mmol/L. It has been
suggested, that nurse-led, target driven, vasaslareduction clinics can effectively
deliver vascular risk reduction (Denver et al 2088y et al 2003). When patients
are seen in nurse-led clinics, vascular risk pra&avhich are pre-defined, are
adhered to and medication titrated if patientsnateachieving designated targets,
whereas when patients are seen in outpatientstbrtiir GP, medication is

regularly not titrated at each visit.

The care provided for patients with type 2 diabé@tdseland, is primarily hospital
based. Itis difficult to achieve vascular risktfar reduction targets due to the fact
that in many centres, the majority of patients vyhe 2 diabetes are only reviewed
on an annual basis in the outpatient clinic. I@2G closed loop audit of
cardiovascular risk factors in Beaumont Hospitas wadertaken to compare care
from a previous audit carried out in 1997 (Sherletkl 2006). The results showed
that 51% of patients had hypertension, but this beafalsely low as the cut-off point
in the audit at that time was 140/90. The audit alestrated improved target
cholesterol attainment, aspirin uptake and glycaarontrol, but no improvement in
reaching blood pressure targets, despite a signifiticrease in the number of

patients on 3 or more anti-hypertensive agents.

There is no current shared care structure betweeragy and secondary care, in
place in the setting of this study as a previowsesh care programme (DISC) was
discontinued due to lack of funding. It was fekittla new strategy was required to
optimise the quality of the service provided tob&iac patients in our acute care
setting. The aim of this research therefore, was/aluate the effect of an intensive
nurse-led, vascular risk factor intervention, ordifiable vascular risk factors, in
patients with type 2 diabete#n addition, the study aimed to test the hypotht#ws
diabetes patients attending the vascular intereerdiinic would have a clearer
understanding of the relationship between diabanesheart disease than those

randomised to standard diabetic care.

10



Chapter 2

Literature Review

Vascular risk factors and their effect on diabetesand patient

knowledge of vascular risk factors

2.1 Introduction

Type 2 diabetes is not just about blood glucosethsita constellation of risk factors,
namely, hypertension, dyslipidaemia and glycaemdrol, which predispose to
premature death. Therefore, it is vital to addesssh of these risk factors, in order to
reduce morbidity and mortality. Large randomizedtecolled trials have contributed
to the body of evidence, indicating how importdns ito manage blood pressure,
lipids and glycaemic control aggressively, partelyl in patients with type 2

diabetes.

This chapter focuses on available evidence, whigstiates the issues identified in
the literature in relation to vascular risk factarsl diabetes, and is structured under

the following headings:-

- Vascular risk factors and their effect on pasenith type 2 diabetes:-
- hypertension;
- dyslipidaemia and
- glycaemic control
- Use of Nurse-led clinics in the management ofdnignsion and diabetes
- Patient education and empowerment in relatictidbetes
- Patient and healthcare professional knowledgeas€ular risk factors relating

to diabetes.
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2.2 Background to evidence base on vascular risk facterand

diabetes
The United Kingdom Prospective Diabetes Study (UKRB3) 1998) was the largest
and longest trial involving patients with type 2létes. A total of 5,102 patients
with newly diagnosed type 2 diabetes were folloedh period of 10 years, to
determine whether intensive treatment to lower a&gynic control would reduce
micro and macrovascular complications. The stusly @ompared different treatment
regimes. In addition, patients who had hypertangiere randomized into two
groups to ascertain the benefits of lowering blpoeksure. It has recently reported
that the risk reductions provided by intensive épgrduring the UKPDS were
maintained at 5 years following completion of thedy (University of Oxford 2005).
The UKPDS and other key diabetes trials have detraied an inevitable increase in
HbAlc and weight in the long term, whereas lipid &food pressure targets can
generally be achieved and sustained through padyrpacy (Lazarus et al 1997,
UKPDS (38) 1998, Hansson et al 1998a).

It is vital to address the co-morbidities of typdidbetes which contribute to the
many complications of this disease, therefore adg@ more holistic approach to
disease management (Del Prado 2005). Serum chalkfgvels and systolic blood
pressure, as well as cigarette smoking, have laksnified as significant predictors
of cardiovascular mortality, particularly in patisrwith diabetes (Stamler et al 1993).
Several studies have demonstrated the benefitanaging hypertension and
dyslipidaemia (UKPDS (38) 1998, Gaede et al 2008e02005). In addition, the
Hypertension Optimal Treatment (HOT) study (Hanssbal 1998a) showed that the
addition of Acetylsalicylic acid (Aspirin) reducedajor cardiovascular events by

15% and myocardial infarction by 36%.

2.3 Hypertension

Hypertension is regarded as one of the main prabéntauses of premature death in
industrialized countries (Ezzati et al 2002). Tedinition of high blood pressure
(hypertension) has changed over time and diffetwden guidelines proposed by
expert groups (Wang and Vasan 2005). Hypertersioarrently defined as a blood
pressure> 140 / 90 mmHg (Joint National Committee (JNC) 198BA 2004a).
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However, due to the vascular risks associated Wyjgertension and diabetes, the
diagnostic criteria for diagnosis of hypertensinmpatients with diabetes, is > 130/80
mmHg (ADA 2002-2008). It is an extremely commomdaition, affecting
approximately 20-60% of patients with diabetes (&r&acheco et al 2002, ADA
2004a). The WHO (2002) has estimated that highdfwessure is the third leading
cause of death in the world. In Ireland 20% oftdgsavere due to cardiovascular
disease in 2005 (Central Statistics Office 20Q8ypertension substantially increases
the risk of both macrovascular and microvasculanmaations, including stroke,
coronary artery disease, and peripheral vascutaade, retinopathy, nephropathy and
possibly neuropathy (ADA 2004a). Approximately 36%mewly diagnosed and

70% of established type 2 diabetes patients caalssed as hypertensive (UKPDS
1990, UKPDS (38)1998). The prevalence of hypertens this group of patients
rises from 40% in those aged 45 years, to 60%asdlaged 75 years (Prescott-
Clarke and Primatesta 1997, Harris et al 1995, ADB4a).

2.3.1 Benefits of treating hypertension

Prior to 1996, most available data on hypertenaimhdiabetes came from studies
done in the general population, observing a sutifsgdtients with diabetes (Arauz-
Pacheco et al 2002). In addition, most epidemichgtudies have used levels of
160 mmHg for systolic and 90 mmHg for diastolicddgressure (Arauz-Pacheco et
al 2002). The UKPDS 38 studied 1,148 patients tyitle 2 diabetes and
hypertension, with a baseline blood pressure of3bthmHg and evaluated the
effects of different levels of blood pressure oabditic complications. In the study
758 patients were allocated to what was at the tighe blood pressure control
(<150/85 mmHg) and 390 were allocated to less ttightrol (<180/105 mmHg).
Patients in the tight control group reduced th&sobd pressure to 144/82 mmHg
whereas those in the less tight control group reduc 154/87 mmHg (p <0.0001).
Each 10 mmHg decrease in mean systolic blood pressas associated with
reductions in risk of 12% for any complicationsatel to diabetes, 15% for deaths
related to diabetes, 11% for myocardial infarctomn 13% for microvascular
complications. However, 29% of patients in thétigontrol group required three or
more antihypertensive agents to achieve targedgtwessure control. The study
showed that tight control had a greater overaéatfbn diabetes related morbidity
and mortality than did intensive glucose contrathva 24% reduction in diabetes-
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related end points, 32% in deaths related to desband 37% in microvascular end
points (nephropathy and advanced retinopathy) (UBPEB)1998).

The Hypertension Optimal Treatment (HOT) study (8tm et al 1998a), involving
18,790 patients of whom 1,501 had diabetes, rarmiapatients to three different
target diastolic groups; 90,< 85 and< 80 mmHg Among the diabetic group, the
group assigned to a target BP©80 mmHg had a 51% reduction in major
cardiovascular events and 43% reduction in cardioyar mortality, compared with
those with a target BP of 90mmHg (Hansson et al 1998a, Arauz-Pacheco et al
2002, Berlowitz et al 2003). This study was maetamining diastolic blood
pressure and in fact, the baseline diastolic bjmedsure was markedly elevated. In
addition, despite the fact that the study popuhatiad intensive follow up, more than
50% of patients did not achieve the target of «v880Hg (Vijan and Hayward 2003).
As in the UKPDS, the targets aimed for in the H@QIidyg were similar to other
studies of that era, but were much higher thanveméd accept in modern diabetes

management.

In the Heart Outcomes Prevention Evaluation (HOR&)y (Yusuf et al 2000),
involving 9,927 patients, 38% of whom had diabeties differences in systolic and
diastolic blood pressures were only slight, yetdbereases in risk of myocardial
infarction and stroke were similar to those seedkiPDS. One drawback of both
the HOT and HOPE trials is that despite the langmlvers of patients with
hypertension who were studied, the trials studédatively small numbers of patients
with diabetes (Onuigbo and Weir 2003).

2.3.2 Blood pressure targets

According to Colhoun et al (1998) guidelines fomhimypertension is defined and the
recommended target for when treatment should coroeneary considerably (Myers
et al 1989, The JNC V 1993, Sever et al 1993, dacksal 1993). The WHO
Guidelines for Management of Hypertension (199¢)g&st that translating the
recommendations from research studies into clirpcattice remains a daunting
challenge. The JNC V1 (1997), WHO Guidelines Subwodittee (1999) and ADA
(2004b), published revised recommendations whichmemended a lower target for
patients with diabetes (130/85 mmHg), whereaseagimneral population,
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hypertension is defined as a blood pressureldf#0 mmHg. More recently, this
target for patients with diabetes has been lowsred130 mmHg for systolic and

< 80 mmHg for diastolic (Adler et al 2000, Nishirawet al 2001, Arauz-Pacheco et al
2002, De Backer et al 2003, Williams et al 2004 AAP0D04-2008). These
recommendations are based on various studiespiated to conclude that
aggressive blood pressure reduction in patients eN@betes is associated not only
with a reduced rate of progression of renal diseas@lso a decreased incidence of
cardiovascular events. Despite the fact that tisene threshold to the benefits of
reducing blood pressure, one has to balance aifomgood pressure control to the
lowest level tolerated, while taking into accoum patients’ tolerance of

antihypertensive agents and the risk of side eff@@tirden and Burden 2001).

However, treatment remains the subject of contsyvand differing clinical

opinions, which has led to differences in offici@tommendations in many countries
(Meurin 2006). It is widely recognised that thejoniy of patients will require more
than one agent to achieve target blood pressumafua et al 1997, Estacio et al
1998, Hansson et al 1998a, UKPDS (38)1998, Feh&t,dDahlof et al 2005). In

fact, to achieve the desired reduction in bloodguee (<130/80) most diabetic
patients with hypertension will require betweem® d anti-hypertensive drugs
(Bakris et al 2000, Kaplan 2001, Black et al 200tshman et al 2002, Chobanian et
al 2003). In the HOT trial, 69% of patients wereat least two drugs, while in the
UKPDS, 70% of patients were taking two or morelaygertensive drugs and 29%

were taking three or more drugs to achieve thefmessure targets (Feher 2004).

There is also evidence that earlier blood pressomgrol improves outcomes.
Mounting evidence for the benefits of early comboratherapy has led to changes in
guidelines (National Cholesterol Education PrograafdMCEP) 2001, Chobanian et
al 2003). Health professionals and patients afiay initiating treatment for blood
pressure until the next visit despite having knalgkethat improved blood pressure
control is beneficial (Burden and Burden 2001)aditionally, it is thought that the
major barrier to blood pressure control is patie-adherence to therapy (Borzecki
et al 2005). However, research has suggestedlthaians also contribute to the
problem of inadequate blood pressure control, thindteir decisions about whether
to initiate or titrate therapy (Berlowitz et al B)®liveria et al 2002, Berlowitz et al
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2003). The WHO International Society of HypertensGuidelines (1999) appreciate
there are several factors which contribute to mootrol of blood pressure. Fear of
side effects can lead to under-dosing of patienthé healthcare professional,
contributing to poor blood pressure control. Therkack of clarity in the literature
regarding optimal blood pressure, especially inelderly, in addition to under-
utilization of appropriate combinations of anti-leyfensive drugs. Patients are given
inadequate education regarding their medicatiodihggto lack of understanding by
them of the need to remain on therapy long termalfy, patients may have

difficulty in adhering to lifestyle changes.

2.3.3 International levels of inadequate blood presire control in both patients
with and without diabetes
Despite the body of evidence based knowledge nglati treatment of hypertension
and the dissemination of national hypertensionginds, studies have persistently
shown that most patients with diabetes have inaatedBP control (Borzecki et al
2003). In the United States, Saydah et al (2004)pared national data on control
of risk factors for vascular disease among aduiis previously diagnosed diabetes.
Data from the Third National Health and Nutritioraiination Survey (NHANES
111) conducted in 1988 — 1994 was reviewed and aosapwith data from
NHANES 1999-2000. They found that only 35.8% atftiggpants achieved the target
systolic BP of less than 130/80 mmHg. In additd®.4% of patients had blood
pressure levels of $40/90 mmHg. This indicates poor control of blgodssure

among adults with diabetes.

Berlowitz et al (1998) studied 800 military vetesamithout diabetes from 1990 —
1995 and Borzecki et al (2003) carried out a follgwstudy of 981 military veterans
by reviewing their outpatient charts. There werestantial improvements in
hypertension control in 1999 compared with theieastudy from 1990-1995
(Berlowitz et al (1998), with 18% of patients hayia BP_>160/90 mmHg versus
26% in the 1990-1995 study (Berlowitz et al 1928)] 57% having a BP
measurement of $40/90 mmHg versus 69% in the 1990-1995 study (Betz et al
1998). However, only 27% of patients in their sthad a blood pressure < 140/90
mmHg. With more patients receiving antihyperteasivedication and more
increases in dosage, suggesting that hypertenasrireated more aggressively, still
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only 24% of people with hypertension achieved tlo®t pressure goal <130/85
mmHg recommended RINC VI. When a subgroup of patients who had debet
was analysed, despite recommendations for tigluetral in patients with diabetes,
77% had a BP 230/85 mmHg and 60% had a BP4®/90 mmHg. Two further
studies also highlighted the lack of tight BP cohin patients with diabetes. Chin et
al (2000) found that 85% of patients with diabétad BP’s higher than 130/85
mmHg and Harris (2000) found that 59% of patienith wiabetes and hypertension
had a BP of > 140/90 mmHg.

In a random sample from the adult English poputatib12,116 adults who
participated in the 1994 Health Survey for Englé@dlhoun et al 1998), 50% of
patients were receiving treatment for hypertensiot 30% of patients had BP of
<160/95 mmHg, which was the target at that tindéhen the data from the 1994 UK
Health Survey was re-examined, using the targetldf/90 mmHg, which was used
in US NHANES 111 surveynly 6% of hypertensive patients had blood pressure
below 140/90 mmHg (Colhoun et al 1998). A studyPsynatesta et al (2001), which
compared the Health Survey for England 1994 datia data from 1998, showed that
the percentage of patients with BP maintained bdlé®/90 mmHg had only
increased from 6% to 9%This may be due to the fact that British Hypertensi
society guidelines (Ramsey et al 1999) are moreawative with regard to
management of systolic blood pressure than the\MNGuidelines (Borzecki et al
2003). Another study which compared BP over tifgafy et al 2002yvhich

enrolled 5775 adults and studied them from 1990991 found that at baseline, 63%
had a BP of $40/90 mmHg, and this improved to 51% by 1999.

Epidemiological surveys (JNC V1 1997, Mancia €t297) indicate that less than
30% of patients with hypertension have blood presteated to below 140/90
mmHg. Interestingly, looking at the current recoemued target of < 130/80 mmHg
for people with diabetes, a retrospective reviewldrmacy and medical insurance
claims data and medical charts by Godley et al32@8und that a blood pressure
goal of less than 130/85 was achieved in 19.7%eptH] but a goal of less than
130/80 mmHg was only achieved in 13.8% patientsis @ata indicated that blood
pressure control remains inadequate and that adsvable gap exists between
guideline recommendations for hypertension treatraad achieved levels of blood
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pressure control (Burt et al 1995, Berlowitz e1297, Alexander et al 1999,
Borzecki et al 2003, Godley et al 2005). The EespCODE-2 study (Liebl et al
2002) found that only 35% of the diabetic studyydapon, achieved systolic blood
pressure levels 140 mmHg and 53% achieved diastolic blood press@® mmHg.

2.3.4 Blood pressure management

The JNC 7 report (Chobanian et al 2003) documémtsatilure of the health care
system to translate knowledge about hypertensimntirerapeutic action. In
individuals aged 40 to 70 years, each increme@0ahmHg in systolic blood
pressure or 10 mmHg in diastolic blood pressurginmeng at 115/75 mmHg,
doubles the risk of cardiovascular disease (Lewingt al 2002). The importance
of aggressive treatment of hypertension in patientis diabetes is well recognized
(White et al 2000). However, studies demonstraaé patients do not achieve
recommended levels of blood pressure control, midmy patients having a blood
pressure of > 140/90 mmHg (Matrtin et al 1995, ta2600, Chin et al 2000). A
prospective study by Ruilopa et al (1999) compadmgpbination antihypertensive
therapy versus monotherapy in patients with typéeabetes with inadequate blood
pressure control, found that combination therapyase effective in reducing
diastolic BP than monotherapy. Target values Wé90 mmHg and they found
that more than 75% of patients achieved blood predselow 90 mmHg, but only
40% reached systolic blood pressure below 140 mmitfgstyle modifications have
also been shown to be beneficial in the manageofedtients with hypertension
(Plantinga et al 2005, Elmer et al 2006). Modenatense physical activity such as
30-45 min of brisk walking most days of the week hiso been shown to lower
blood pressure (JNC V1 1997).

Onuigbo and Weir (2003) suggest that historicdllyas assumed that systolic blood
pressure increased with age and was of no signdeaherefore treatment was more
aimed at lowering diastolic blood pressure (We®2)9 However, according to
Kottke et al (2003), the INC 7 emphasized thabsgdblood pressure control should
be the focus of treatment. In persons over 50syebage, systolic blood pressure of
greater than 140 mmHg is a more important cardimyas disease (CVD) risk factor
than diastolic blood pressure. As far back as 1B@@nel et al suggested that
elevation of systolic blood pressure predicts thke of cardiovascular disease better
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than increases in diastolic blood pressure. B§23002) notes that, although this was
observed more than three decades ago, no attersphad@e to translate this evidence
into practice until 1993, when JNC V (1993) recagul isolated systolic
hypertension as an important target for the comttdlood pressure. Systolic blood
pressure however, remains more difficult to conttnah diastolic blood pressure
(Hyman and Pavlik 2001, Chobanian et al 2003)clilical trials where treatment is
protocol driven and participants are willing, mpatients fail to achieve systolic
blood pressure below 140 mmHg (Mancia and Grag32R0 It is important to

persist with aiming to reduce the systolic bloodgsure, as Adler et al (2000) found
that the incidence of complications was signifitaassociated with systolic blood
pressure and that each 10 mmHg reduction in sgditdod pressure was associated
with significant reduction in mortality and morhigli They suggested that there is no
specific target blood pressure to aim for but thatnearer to normal blood pressure
the lower the risk of complications.

One reason for inadequate control of hypertensdow patient adherence to
treatment (Aminoff and Kjellgren 2001). Long-teadherence can be as low as 50%
(Sackett et al 1978, Jones et al 1995, Kjellgread 095). It was suggested by JNC
V1 (1997) and WHO (1999), that the use of multigiBoary teams to treat
hypertension could improve adherence to treatmBhisicians have the
responsibility for setting blood pressure goals prescribing anti-hypertensive
medication. Specially trained nurses also playvgortant education role in
hypertension management, in addition to encouraiesiyle changes (Ramsey et al
1999, Steptoe et al 1999, Aminoff and Kjellgren 200In addition, Clarke et al
(1995) suggested that the nature and quality ofnconication at follow-up
appointments are of vital importance for adhereara Andersson and Mattsson
(1994) suggest that good consultations dependmtielength of the consultation
but on the healthcare provider. Schroeder et d&4@lso suggest that simplifying
dosing regimes appears to be effective in incrgaatiherence to blood pressure

medications.
Recommendations from the National Service Framev@rBiabetes (Department of
Health (DOH), (2001) and Diabetes UK (2005) ackrexlgle that tight control of

blood pressure is vital to improve morbidity andrtality, but suggest healthcare
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providers and patients need to work together teagrdividualised blood pressure
targets and care plans. Regardless of therapgrteysion will only be controlled if
patients are motivated with regards to their tresgitim A positive experience, trust in
the clinician and empathy improves patient motaatind satisfaction (Chobanian et
al 2003).

2.3.5 Cost-effectiveness of blood pressure control

Until the UKPDS 40 (1998) there was no cost-effaatess analysis of treatment of
hypertension in diabetes (Arauz-Pacheco et al 200@)ht control of blood pressure
in the UKPDS 40 (1998) increased the costs of gpé&hensive drugs by an average
of £613 per patient compared with less tight cdnthwoughout the study period.
However, they concluded that tight control of blgodssure in hypertensive patients
with type 2 diabetes substantially reduced the cbsbmplications and delayed the
onset of complications. Analysis of the HOT stiidignsson et al 2003) showed that
the average cost of drugs and visits increasedmite intensive treatment and as
the target for hypertension treat was loweredoficluded that in patients with

diabetes, intensive treatment to a lower targetst-effective.

2.4 Hyperglycaemia

Much of the attention in diabetes care focuseshemtanagement of hyperglycaemia,
because diabetes is defined by blood glucose le@&i®nic hyperglycaemia, which
often precedes the diagnosis of Type 2 diabetemémy years, can cause extensive
vascular damage and lead to the early developniahnhaal complications (Bailey
et al 2005). Approximately 50% of patients withwhediagnosed type 2 diabetes
already have diabetic tissue damage (UKPDS VI1I81139 In addition, both diabetic
retinopathy and neuropathy are frequently preddatr(s et al 1998). The UKPDS 17
(1996 found that approximately 9% of patients with tydiabetes developed
microvascular disease within 9 years of diagndmsis20% developed a
macrovascular complication which accounted for %8%eaths in these patients.
Indeed, the relative risk for myocardial infarctiappears to increase with any
increase in glycaemia above the normal range (Fetlal 1983, Balkau et al 1998),
whereas, the risk for microvascular complicatianthought to occur only with
extreme levels of hyperglycaemia (Jarrett and KEEf6, Pettitt et al 1980,
Krolewski et al 1995).
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The UKPDS 33 (1998) found that intensive blood gkeccontrol with
sulphonylurea’s or insulin reduced the risk of ma@scular complications but not
macrovascular disease. However there was a tosvard fewer CHD events in the
intensive blood glucose control group. Similauteswere achieved with Metformin
in a separate trial (UKPDS 34, 1998). Accordin@atkau et al (1999) and Coutinho
et al (1999), no threshold for fasting plasma ghécbas been identified in relation to
cardiovascular deaths. More recently, Strattaad €2000) found no thresholds of
glycaemia for any complication of diabetes; howeeach 1% reduction in HbAlc
was associated with a 37% decrease in risk foranagcular and 21% decrease in the
risk of any end point or death related to diabef&éese results suggest that it is
hyperglycaemia itself which may attribute to caw@iscular risk in patients with
diabetes and that one should aim for HbAlc as meamal as possible (Stratton et al
2000).

2.4.1 Development of insulin resistance

According to Barnett (2006), the development otilmsresistance, impaired glucose
tolerance and type 2 diabetes occurs gradually meaey years. Initially the
pancreatic islet cells are able to respond to ingekistance by increasing insulin
secretion, but as the disease develops, therprizgaessive loss @-cell function
(Barnett 2006). Several studies have shown thatideation inf3-cell function in

fact precedes the development of type 2 diabetdgusdy many years (UKPDS 16,
1995, Levy et al 1998, Weyer et al 2001, BagustBeale 2003, Del Prato and
Marchetti 2004). Many patients with new onsetypiet 2 diabetes mellitus have less
than 50% of normal insulin secretion at diagnoss lass than 25% six years after
diagnosis (UKPDS 33, 1998). Declinifecell function is associated with
deteriorating glycaemic control (UKPDS 16, 1995,RIBS 33, 1998). Data from
UKPDS 16 (1995) and the Belfast diet study (Bagunst Beale 2003) have revealed
that-cell dysfunction could be commencing up to 15 gearor to diagnosis. In
addition, around 80 - 85% of patients with type&bdtes are insulin resistant
(Bonora et al 1998, Haffner et al 2000), whichnisradependent risk factor for CVD
(Bonora et al 2001).
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When considering the burden of disease attributabigpe 2 diabetes mellitus it
would be incorrect to consider diabetes mellitusatation (Cockram and Tong
2004). An increased risk of coronary heart disexssts at the stage of impaired
glucose tolerance (IGT) (Eschwege et al 1985, Goukaind Tong 2004). There is
considerable evidence that elevated post-prantliabge levels are an independent
risk factor for the development of cardiovasculiaedse (Monnier et al 2003, Gerich
2003), which is the main cause of morbidity andtaddy in type 2 diabetes (Heine et
al 2004). Itis suggested that to achieve tardettt levels, assessment of pre and
postprandial glucose measurements are importane(igsem Association of Clinical
Endocrinologists (AACE) 2002, Heine et al 2004) mAre recent study by Barr et al
(2007) emphasized the strong association betwesoriaial glucose metabolism and
mortality and suggested that CVD prevention maybaganted in people with all

categories of abnormal glucose metabolism.

2.4.2 Management of hyperglycaemia

Frequent monitoring of glycaemia, by means of gigddhaemoglobin (HbAlc), is
essential for effective glycaemic management (Datl® 2005). Carbohydrates such
as glucose, bind non-enzymatically to proteins agchaemoglobin, in a process
called glycation, which occurs over the 120-dag $ipan of red blood cells (Alam et
al 2005). The HbA1c value is thought to represemtrage glycaemia over the
preceding three months but recent glycaemia hastbest influence, with plasma
glucose levels in the preceding 30 days contrilgudiimout 50% to the final HbAlc
result (Tahara and Shima 1995). The HbAlc accyregflects the patient’s
glycaemic control (Hutchinson and O’'Shea 2006, ABD®7), except in situations
where the lifespan of the erythrocyte is affecgdh as with renal failure and
haemolytic diseases (Kilpatrick 2000, LeRoith amait§ 2005). HbAlc reflects long
term glycaemic control, whereas fasting plasmaagaqFPG) and postprandial
plasma glucose (PPG) are used to assess day ghudage control (LeRoith and
Smith 2005). A disadvantage of HbAlc testing & ihdoes not give an indication
of the stability of glycaemic control or glucosadtuations (Kilpatrick 2000).
However, both HbAlc and plasma glucose profilemfself monitoring of blood
glucose (SMBG) are needed to truly ensure goodagiyac control (Alam et al
2005).
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The clinical course of type 2 diabetes is char&gsdrby a gradual decline fhcell
function, therefore treatment needs to be adjustgdlarly (Heine et al 2006). The
optimal management of patients with diabetes regttinat treatment should be
tailored to the requirements of the patient (Canff®7). According to Campbell
(2000), there are two approaches to the managerh&yye 2 diabetes, the
conservative stepwise approach and the intensigettarientated approach. The
traditional approach to the management of hypeeglgda was more conservative
using a stepwise approach, of lifestyle modificagicoral monotherapy, combination
therapy, and finally treatment with insulin withwithout oral hypoglycaemic agents
(Heine et al 2006). Many physicians only intensiBatment when symptoms of
poor glycaemic control become apparent, insteadhaein glycaemic targets are not
being met (Campbell 2000). The intensive appraoachore aggressive from
diagnosis, with the use of a combination of agahtm earlier stage (Lebovitz 1994,
Mudaliar and Henry 1999, De Fronzo 1999). By usimg form of treatment, the
aim is to reduce the fasting plasma glucose (FP@)HbA1c to target range at an
early stage, thereby minimising the risk of comgticns (Campbell 2000).

2.4.3 Guidelines for glycaemic control

Over the past number of years many guidelines baeea advocated, nationally and
internationally (European Diabetes Policy Group9,9%tin American Diabetes
Association 2000, Asian-Pacific Type 2 Diabetesdydbroup 2002, American
Association of Clinical Endocrinologists 2002, Cdiaa Diabetes Association 2003,
American Diabetes Association 2007). However, glin@és for glycaemic control

differ among major professional bodies (See Tablel?.

Table 2.4.1 Guidelines for Glycaemic Control

American Association of Clinical Endocrinologists| 2002 <6.5%

(ACE)

De Backer et al 2003 <6.1%.

JBS 2 2005 <6.5%

IDF 2005 <6.5%

ADA and European Association for the Study of | 2006 <7%

Diabetes

ADA 2008 < 7%, but as close to non-diabetic range
(< 6%) as possible

As a result, the International Diabetes Federdtiof 2005) have developed Global
Guidelines for Type 2 diabetes, which representthdence base for target glucose
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control, which are cost-effective and outline pi@adtrecommendations for different
standards of care, depending on the resourcesxgpedtise available to the country.
Therapy should be targeted to achieve an HbA1&%avhich will provide
significant benefits in terms of reducing the regkmicro-macrovascular
complications (Diabetes Control and ComplicationslDCCT) 1993 and 1995,
Standl et al 1996, UKPDS 33 1998, Strattoal 2000, American College of
Endocrinology 2002, Rohlfing et al 2002). Strat&tral (2000) showed that every
1% drop in HbAlc is associated with 21% reductionisk for any diabetes-related
endpoint, 21% for deaths related to diabetes, la¥niocardial infarction and 37%
for microvascular complications. Epidemiologicalahows that there is no HbAlc
level below which the risk of complication does nontinue to decrease (ADA
2005), suggesting that the lowest risk of compidret would be in those with HbAlc
values in the normal range (<6%) (Stratton et &0

2.4.4 Inadequate management of glycaemic control

While it is well established that good glycaemiatol plays a key role in reducing
diabetes-related complications (UKPDS 33 1998, UKFRI2 1998), over 60% of
patients are not reaching glycaemic targets (Le¢lall 2002, Saydah et al 2004).
Several large-scale studies have shown that thherdumanagement of glycaemia is
falling short of accepted treatment goals (Lielkdle2002, Gaede et al 2003,
Charpentier et al 2003, Rothenbacher et al 20@8)i&r et al 2003, Saydah et al
2004). Only 37% of participants in NHANES 1999-2(thieved the target goal
HbALlc level of less than 7%, which was not sigmifity different from NHANES
111 data where 44.3% had achieved the target ®thes 7% (Saydah et al 2004).
The European CODE-2 study (Liebl et al 2002) fothrat only 31% of the study
population achieved glycaemic control at or belo®#6. There appears to be a
reluctance to change practices by physicians (Peld2005). According to the
Diabetes in Canada Evaluation (DICE) study (Haetial 2005), although the
majority of physicians were dissatisfied with HbAgegels > 7%, reinforcing lifestyle
(79%) was the most common plan to achieve glyca¢anget levels. More
aggressive treatment plans (intensified pharmaaotbgrapy and/or referral) were
cited for only 56% of patients, this included iresang the dose of oral agent (28%),
add oral agent (18%), refer to specialist (13%)rease dose of insulin (10%) or add
insulin (6%).
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There is mounting evidence that earlier intervemttbrough both lifestyle and
pharmacological management, including earlier comion therapy, can alleviate
the burden of complications in type 2 diabetes|@aet al 2005). Indeed there is
substantial evidence linking chronic hyperglycaetaian increased risk of
cardiovascular disease (Selvin et al 2004), whsdhe chief cause of mortality
among patients with diabetes (Morrish et al 200dgIR et al 2005). A recent study
showed that the greater risk of death from CVDhasmic heart disease (IHD) and
all cause mortality was when the HbAlc level wagvab/% (Khaw et al 2004). The
Steno-2 study (Gaede et al 2003) and NHANES datgafbet al 2004) found poor
attainment of HbAlc targets compared with bloodspuee and lipid values. This
may be partly due to the fact that for too longdrgycaemia has been perceived as a
benign condition, whereas there appears to beadagrawareness of the risks

associated with hypertension and hypercholesteral@ailey et al 2005).

2.4.5 Pharmacological treatment for type 2 diabetes

Hyperglycaemia in people with diabetes is a pragjvescondition due to progressive
islet 3 cell failure and requires continued monitoring &itrétion of therapies to
maintain glycaemic targets (IDF 2005). It has béemonstrated that maintaining
tight glycaemic control remains a challenge, evethe controlled setting of clinical
trials (Vora 2006). Lifestyle modification can bHective in some patients after
diagnosis of type 2 diabetes, but early pharmaacddintervention is indicated if
lifestyle measures are not effective (Bailey 2@05), with most oral agents
lowering HbAlc concentrations by 1-2%. The UKPD#nanstrated the difficulty in
maintaining glycaemic control with monotherapy &mand that by 9 years of
diagnosis with diabetes 75% of patients will neeohbination therapy to achieve
HbALlc levels below 7% (Turner et al 1999). A stmpt of earlier use of combination
therapy to manage glycaemic control has potentighiatages, including more rapid
achievement of therapeutic goals and potentiaktayddisease progression and
possibly prevent complications (Bailey et al 2005he Canadian Diabetes
Association (2003) caution that delaying combinmativzerapy makes it harder to

achieve therapeutic targets.

Biguanides (Metformin) and Sulphonylureas, remharmainstay of

pharmacological treatment for type 2 diabetesHosé inadequately controlled with
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diet and lifestyle management (Cohen and Shaw 20Biguanides decrease blood
glucose levels by acting on insulin target cellthia liver, muscle and fat.
Sulphonylureas stimulate insulin secretion (Cohsh @haw 2007). In recent years,
the thiazolidinediones or glitazones, which imprav&ulin sensitivity (Cohen and
Shaw 2007) and possibly preserve 3-cell functioen@all 2006), have established a
role in the treatment of type 2 diabetes. Two nesleess of oral hypoglycaemic
agents have also been developed which have signifainical potential, namely
dipeptil peptidase 4 (DPP-4) inhibitors and ineretiCohen and Shaw 2007). DPP-4
inhibitors enhance the body’s own ability to cohtilmod glucose by increasing the
levels of incretin hormones in the body. Theydagpancreatic insulin secretion,
suppress pancreatic glucagons secretion and ghgnéver to reduce glucose
production. Whereas, incretins are a group oftirtal hormones, (i.e. Glucagon-like
peptide (GLP-1)) which act on the pancreatic Rsdellpromote insulin secretion and
a-cells to inhibit glucagon secretion, they alsailiithgastric emptying. This group

of agents are thought to be of importance in cdimgppost-prandial blood glucose
levels (Cohen and Shaw 2007). Studies (Vilsbddl Eplst 2004, Holst 2006,
Drucker 2006) have shown both the GLP-1 analognd<d P-4 inhibitors to be
effective either alone or in combination with otloeal hypoglycaemic agents (Cohen
and Shaw 2007). Vervoort and Tack (2007) sug¢rdtithe development of new
classes of glucose-lowering medications has expktigetreatment options for type
2 diabetes, but has also introduced more unceyteegiarding which treatment option
is the most appropriate. Heine et al (2006) sugtes a combination of three oral
agents for lowering blood glucose should only bestered when patients are
already close to target and when circumstances makécult to use insulin and
suggest that in general when target HbAlc has @en lachieved by dual oral

therapy, the next step should be basal insulirafher

In the past, it was standard practice to stoprall lmypoglycaemic agents once
starting insulin. More recently, insulin is oftased in combination with various oral
agents (Douek et al 2005), for example, a once thaisal insulin in combination
with one or more oral agents (Feinglos and BetB8b2. A number of studies
(Aviles-Santa et al 199%ermann et al 2001, Wulffele et al 2002, Joned 2083)
found that patients on insulin in combination willetformin, which improves insulin

sensitivity, achieved better glycaemic controleafat a lower insulin dose, and does
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not predispose to weight gain, although thereilisigtight gain associated in the
early stages of insulin therapy. In addition, théPDS 34 (1998) found there was

reduced cardiovascular risk in those randomizéddtiormin therapy with insulin.

2.4.6 Insulin therapy and insulin regimes

Due to the progressive loss of [3-cells functiosillastantial number of patients with
type 2 diabetes will require insulin (Turner efL8B9), usually when glycaemic
control with oral hypoglycaemic agents is subopti(hmthan et al 2006). However,
despite the many clinical benefits of insulin thpgréor patients with type 2 diabetes,
many patients and physicians are reluctant taateitinsulin treatment, despite the
recognition that glycaemic targets are not beingeaed (Harris et al 2005, Campos
2007). This reluctance to initiate or intensifguin therapy by both patients and
healthcare providers has been well documented (2008&). Ziemer et al (2005)
reported that ‘clinical inertia’ may be a barriermhaintaining tight glycaemic control.
The Diabetes Attitudes, Wishes and Needs (DAWN)s{®Peyrot et al 2005) found
that 50-55% of nurses and GP’s delayed insulireginyeuntil absolutely necessary.
One of the barriers to initiation of insulin by [hgians may be concern about the
possible side effects, such as weight gain and dlypaemia (Dailey 2005,
McMahon and Dluhy 2007). Many patients with typdi@betes are often overweight
at diagnosis (Tremble and Donaldson 1999) andimsibhssociated with weight
gain and often, when used alone, does not adeguatetove glycaemic control
(Douek et al 2005).

The UKPDS 33 (1998) found that all therapies feating type 2 diabetes were
associated with weight gain over the period ofdtugly and the UKPDS 13 (1995)
found that patients had an average weight gainkaf i first 12 months of insulin
treatment. In the DCCT (1993), approximately 320mtensively treated patients
required additional counselling for weight manageme herefore, weight gain may
be a psychological barrier to the introductionreulin therapy in type 2 diabetes
(Korythowski 2002, Fritsche and Haring 2004). Dtsthis fact, it has been
suggested that insulin therapy should be initigtedier and not used as a ‘lassort’
to achieve glycaemic control (Campbell and Whité2@Polonsky and Jackson 2002,
Home et al 2003). There is no agreed upon optmaale of initiating insulin therapy
in patients with type 2 diabetes who have failechtontain glycaemic control on oral
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agents, but the key factor is to continue to infgrireatment until targets are
achieved and maintained (Davidson 2005). Howstierquestion of how to initiate
insulin therapy in patients with type 2 diabetes bacome more complicated as the
range of insulin preparations with differing timetigity profiles has expanded,
though basal insulin treatment is usually suffiti@nbring most patients close to the
HbALlc target, but attaining normal glucose levedgally requires the addition of
prandial insulin (McMahon and Dluhy 2007).

Recently Holman et al (2007) in the 4-T trial, wiilooked at the addition of
biphasic, prandial or basal insulin to oral theraptype 2 diabetes, found that there
was a substantial weight gain in all groups ofgrgs. However, biphasic or prandial
insulin was associated with greater weight gainrande risk of hypoglycaemia.
According to Hunt et al (1997) physicians may comiuate negative attitudes
toward insulin therapy and imply it is a sign ofdee of the patient to comply with
earlier treatment. There are many reasons foematireluctance to start insulin.
These include anxiety about learning how to managdin therapy, side effects,
possible needle phobia or previous experiencesaflimtherapy. Also, patients may
have the misconception that the need to startimgiubrapy means that their diabetes
has advanced to a more serious stage. Physiciaststinerefore ensure that they do
not give the impression that insulin constitutekifa on the patient’s part (Hunt et al
1997). Itis important to explore the potentiatris to treatment with each patient
as there may be a language barrier, which can coatglthe initiation of insulin
therapy and in many cases requires the use opnetiers or family members to

enable the patient to accept and adhere to thérimggime (Campos 2007).

There is now a growing trend toward more aggressesgment regimes and insulin
is being introduced earlier to achieve target Hbklels, which are defined by many
national organisations (European Diabetes Poliqu@n1999, American College of
Endocrinology 2002, NICE 200K orythowski 2002, Nathan et al 2006), in order to
reduce long-term complications in type 2 diabeRssenstock et al 2005). There are
now many treatment options for insulin therapyhwiew insulin analogues which
have improved the absorption profile of insulirguking in lower incidence of
hypoglycaemia and less variation in insulin absormp(Cohen and Shaw 2007).
Basal insulin can be used safely in combinatiomwial hypoglycaemic agents in
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patients with type 2 diabetes (Zammitt and Frie€d3)0 Physicians should consider
starting basal insulin therapy in combination vattisting oral hypoglycaemic regime
in patients whose HbA1c level is > 7% or >6.5%ding the ACE (2002) and the
JBS 2 (2005) guidelines (Campos 2007). Howevdiemia may need the addition of
prandial insulin to basal insulin if their fastigicose level is optimal but their
HbALlc level is still > 7% or if their post meal glse levels are above target
(Campos 2007). Premixed insulin requires rigideadhce to regular mealtimes
(Campos 2007) and is possibly more suited to pEtieho are unable to adhere to
more complex regimens (Hirsch 2005). Inhaled insuwising short acting insulin, is
a ‘needle free’ treatment option which to dateaswidely used. Absorption is
affected by active lung disease and is also cantt@ated in this group of patients
and smoking has been shown to increase absorgtiohaled insulin thereby

increasing risk of hypoglycaemia and is contragatkd (Cohen and Shaw 2007).

2.4.7 Hypoglycaemia

Hypoglycaemia is the most limiting factor assoaidatgth the glycaemic management
of diabetes (Cryer 2002, Davis and Alonso 2004)vas noted as the most common
and well-recognised adverse effect of intensiveaggin the DCCT (1993 and 1995)
and UKPDS 33 (1998). Hypoglycaemia has in the pash considered a mild and
infrequent side effect of treatment in type 2 diabanost frequently with insulin
therapy, but sulphonylurea-induced hypoglycaemass a significant problem
(Zammitt and Frier 2005). It is a significant cdiogtion of diabetes therapy, with
mild hypoglycaemia causing unpleasant symptomsaffiedting patients’ daily lives,
and severe hypoglycaemia potentially resultingama, seizure and death (Miller et
al 2001). Hypoglycaemia may also provoke major uscevents, such as stroke,
myocardial infarctions, acute cardiac failure aedtvicular arrhythmias (Landstedt-
Halin et al 1999, McAulay and Frier 2001, Desoutzal 2003).

Mild hypoglycaemia is often defined as when thequaitcan recognise and treat their
symptoms of hypoglycaemia without assistance, wdelere hypoglycaemia is
regarded as when external assistance is requigedr(iit and Frier 2005). Recurrent
episodes of mild hypoglycaemia can lead to hypavananess (Gold et al 1994,

Cryer 2002). Intensive glycaemic control and lawgthe HbAlc to a target of
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< 7% (McCrimmon and Frier 199Ro0senstock and Riddle 2004), particularly with
insulin therapy, is associated with an increaseitlence of hypoglycaemia, which is
the major barrier to the implementation of inteedireatment from the physician’s
and the patient’s perspective (Thompson et al 1B@6js and Alonso 2004).
Aggressive management aimed at achieving near-nglo@ose levels was
associated with increased hypoglycaemia, with tgbdst prevalence seen in patients
receiving insulin therapy who had a HbA1c levelesfs than 7%, but severe
hypoglycaemia was rare and therefore it was sugdelat concerns about
hypoglycaemia should not change efforts to achigNg glycaemia control in
patients with type 2 diabetes (Miller et al 200However, Leese et al (2003)
suggested that hypoglycaemia requiring emergergigtaace is as common in
patients with type 2 treated with insulin theragyirapatients with type 1 diabetes

and is associated with an increased economic cost.

According to Zammitt and Frier (2005), hypoglycaamith oral anti-diabetic agents
is associated with insulin secretagogues, ie sulplicea’s, and Jennings et al (1989)
suggest that hypoglycaemia is more common in patieith type 2 diabetes on
sulphonylurea’s than one would expect. Their stofd®19 patients treated with
sulphonylureas and or Metformin found that 20%hafse taking sulphonylureas had
experienced symptoms of hypoglycaemia in the pliagesl months. Hypoglycaemia
Is the most serious complication associated wicagmic management of the
elderly (Meneilly and Tessier 1995, McAulay andef2001, Davis and Alonso
2004), many of whom are physically frail and hageegisting macrovascular disease
and are at increased risk of injury and bone frastas a result of general frailty and
other co-morbidities such as osteoporosis (McAalag Frier 2001). Frequent and
unpredictable hypoglycaemia in the elderly can amilge their self-confidence and
have an effect on their independence and abilitiveoalone (McAuley and Frier
2001). Recurrent hypoglycaemia can place a hugdebwon relatives and carers of
the elderly and in some cases can affect the iddalis ability to live alone and
possibly mean that the individual has to go insdential care (McAuley and Frier
2001). In addition, the elderly may have inadequetention of information as a
result of age-related cognitive decline (McAulayamrier 2001), and therefore they
must be carefully monitored and educated on thepgyms and treatment of
hypoglycaemia (Davis and Alonso 2004). In additi@gular reinforcement of
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education is required (McAulay and Frier 2001).view of the fact that
hypoglycaemic can result from inadequate dietatgki® or excessive physical
exercise, patient education regarding the sigmapsyms and management of

hypoglycaemia is vital (Davis and Alonso 2004, Cas\g007).

2.4.8 Self monitoring of blood glucose

There is strong evidence that intensive glycaemitrol is cost-effective in reducing
microvascular complications of type 2 diabetes (DKP33, 1998, Gray et al 2000).
Once a patient is diagnosed with diabetes, selfitmamg of blood glucose (SMBG)
should be considered as part of the treatmentfplaall patients as part of an overall
diabetes treatment plan, which provides speciftruttions on how, when and why
to test (Davidson 2005, Renard 2005). SMBG isagmibstic and an educational tool
for both patients and healthcare providers, to tstded the effects of diet, exercise
and medications on day-to-day glycaemic controh@e 2005, Bergenstal et al
2005, Davidson 2005, Martin et al 2006). Bloodcglse consensus guidelines
published by Owens et al (2004) suggest that seliitoring of blood glucose
empowers people with diabetes to understand amdlipenanage their own

glycaemic control.

There is however, controversy as to whether patieith type 2 diabetes should
perform self-monitoring of their blood glucose aisdo the frequency of testing (Faas
et al 1997, Coster et al 2000). As well as inarepthe burden of self-care for the
patient, SMBG increases direct health care costlits and Penm 1999, Colagiuri
et al 2003). Franciosi et al (2001) found thatdatients with type 2 diabetes not on
insulin, SMBG increased the psychological burdethefdisease and was related to
higher levels of distress and worry. However, mbar of studies have shown that
SMBG is an important part of the management ofepdsi with type 2 diabetes
(Goldstein et al 2004, Sarol et al 2005, Welschel 2005, Bergenstal et al 2005,
IDF 2005).

The recent RetrOlective Study: Self-Monitoring éddd glucose and Outcome in

Patients with Type 2 Diabetes (ROSSO) study (Maatial 2006), which involved

3,268 patients, demonstrated that patients with B/giabetes who self-monitored
their blood sugars had significantly lower morbycahd mortality. In addition, it
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found that patients were more aware of their biglodose levels, sought advice
sooner and had more frequent adjustments to theiaation if their levels were
outside the target range. However, an observati&indly carried out by Davis et al
(2006) showed that there was no significant difieesin HbAlc between those
patients who self-monitored their blood glucose Bagis et al (2007) found that
SMBG was not independently associated with imprauedtival in this group of

patients.

There are a number of recommendations by diffegemips on the frequency of self-
monitoring of blood glucose, but as with all treatry the healthcare professional
needs to tailor the recommendation to the indiVigaéient, their treatment regime
and their lifestyle (Bergenstal et al 2005). Btite HbAlc which assesses long-term
glycaemic control over the lifespan of the typicad cell and averages out the swings
of daily blood glucose fluctuations and SMBG whadtermines recent patterns of
pre-prandial and postprandial glucose and proviegedback on the effects of diet,
exercise and lifestyle, are essential for asseggymgemic control (Bergenstal et al
2005). The ADA (2007) recommendations suggest3hMBG should be performed
3 or more times per day for those patients on mileltilaily injections of insulin.

Davis et al (2006) concluded that SMBG can be dievan the identification and
prevention of hypoglycaemia and for dose adjustroétitose patients who are being

treated with insulin therapy.

Blonde et al (2002) suggest that SMBG forms theshgson which the clinician can
interpret the individual patient’s glycaemic prefil SMBG allows people with
diabetes to monitor their condition and manag® ia@ay-to-day basis through the
adjustment of treatment and lifestyle factors (4i@K05). However, a study by
Avery and Moore (2006) using a questionnaire t@weine current practice with
regard to self-monitoring of blood glucose in pe&opith diabetes, found that only
44/361 respondents altered their treatment basédeoresults of their blood testing.
Self-monitoring of blood glucose will not improvéygaemic control or quality of life
if it is not used properly or if patients are ndueated (Alford 2004). People with
diabetes need to know how to interpret resultgims of lifestyle and treatment
(Hicks 2005). Where possible, patients with diabethould be taught to adjust their
insulin in addition to changing lifestyle factossich as diet and exercise, which may
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be influencing their blood sugar results (Gadsb30however, the patient must be
confident that they have the ability to adjust eittheir medication or lifestyle factors
accordingly (Hicks 2005).

SMBG enables the patient to immediately identifgd amnage hyperglycaemia or
hypoglycaemia (LeRoith and Smith 2005). In additimcreased use of blood
glucose monitoring has been shown to improve médicaompliance (Karter et al
2001, Soumerai et al 2004). However, ThompsonXP80ggests that the accuracy
of SMBG depends on both the instrument used angdehson doing the testing.
Healthcare providers should evaluate the pati¢atknique initially and at regular
intervals. But as with all aspects of diabetes taeekey to effective SMBG is
education (Hicks 2005, Owens et al 2005). Ongeihgcation regarding the use and
interpretation of results by patients and healthqgaoviders is essential for successful
implementation of SMBG (Bergenstal et al 2005).

2.4.9 Cost effectiveness of good glycaemic control

The UKPDS provides the necessary clinical infororabn both microvascular and
macrovascular complications to allow the cost ¢i¥eness of improved glucose
control in patients with type 2 diabetes to be gsed (Gray et al 2000). Intensive
glucose control increased trial treatment costsG85 per patient but reduced the
cost of complications by £957 compared with convgratl management (Gray et al
2000). According to Burrill (2002), the cost ofrhe blood glucose monitoring is a
legitimate concern of healthcare providers. In 2@Qjproximately £90 million Stg
was spent on blood glucose testing strips for peujith diabetes (National
Prescribing Centre 2002), which is estimated td@®# more than the amount spent
on oral hypoglycaemic agents used to lower bloodage levels (Tiley 2002). In
addition, Davis et al (2006) estimated that thgqumted average annual cost of using
SMBG would be Aus$51 million when projected to imi# the type 2 diabetes
population in Australia. In view of the epidemicdiabetes, there are implications
for the healthcare budget as costs will escalage the coming years. However,
Karter et al (2003) suggests that the long-ternitheare savings achieved by
preventing complications associated with diabeteslavlikely outweigh the short-

term costs of increased use of self-monitoringlob8 glucose.
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2.5 Dyslipidaemia

The development of atherosclerosis and clinicatuias disease is multifactorial and
dyslipidaemia is a major contributing factor (Gryred al 1999). Dyslipidaemia is
common in patients with diabetes and is often priesethe time of diagnosis
(Betteridge 2001). Diabetic dyslipidaemia is cleteazed by high triglycerides, low
levels of high-density lipoprotein (HDL-c) and theesence of small, dense low-
density (LDL) particles (Haffner et al 1998c, Beidge 2001, Taskinen 2003, ADA
2004, Costa et al 2006, Schwartz 2006, Shephax2€06). According to Turner et
al (1998), LDL-c, HDL-c and triglycerides are indgywlent predictors of
cardiovascular diseasas indeed is total cholesterol (Pyorala et al 1998
abnormal lipid profiles have a strong associatioth \wmcreased risk of coronary
artery disease, early detection (ADA 2000) and esgjve treatment of dyslipidaemia
will reduce the risk of CVD in patients with diabst(ADA 2004).

2.5.1 Evidence-base for the benefit of lipid lowenig

A number of major secondary (individuals with obiai and / or angiographic
evidence of CHD) lipid-lowering trials have incluta substantial number of patients
with diabetes (Steiner 2000, Colhoun et al 2002) lzave shown substantial
reductions in morbidity and mortality (Table 2.5.Cplhoun et al (2002) noted that
there had been no large published trials of lip\tdring drug therapy conducted
solely in patients with diabetes. Therefore thel&@@mirative AtoRvastatin Diabetes
Study(CARDS), involving 2,838 patients, was the firsguprimary prevention
study (individuals without clinical evidence of coiary heart diseas&)volving
diabetes patients alone was undertaken (Colhoah2€04). Patients were
randomised to placebo or Atorvastatin 10mgs. Tiaéwas terminated 2 years early,
after median follow up of 3.9 years due to the fhat a significant difference was
reported in interim analysis in favour of Atorvasia There was no significant
change in HDL-c but triglycerides fell by 21%, asmdo 3 months into the study 85%
of the treatment group had an LDL-c below 2.6 mimol/

The Fenofibrate Intervention and Event Lowerin@iabetes (FIELD) stud{Keech
et al 2005), involving 9,795 patients with typeidltes, who were not on statin
therapy, examined the effect of fibrate therapyCadhdisease events. The results

indicated that fibrates could reduce the atherostteburden of patients with type 2
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diabetes, by lowering triglycerides. In additib®enofibrate significantly reduced

microvascular associated complications, includiragpession of microalbuminuria.

Table 2.5.1 Lipid Lowering Trials

Study Type of No of Patients | Duration | Results
prevention | patients | with (yrs)
diabetes
Cholesterol and Recurrent 20 4159 568 5 25% reduction in CHD
events Trial (Care) 1996 (14%) events
Scandinavian Simvastatin 20 4444 202 5 43% reduction in total
Survival Study (4S) subgroup (4.5%) mortality and
analysis 1997 55% reduced risk of major
coronary events in patients
with diabetes
Long-Term Intervention with | 2° 9014 782 6 24% reduction in CHD
Pravastatin in Ischemic Disease events
(LIPID) 1998
Antihypertensive and Lipid- 10,355 3638 4.8 11% reduction in fatal CHD
Lowering Treatment to Prevent events and nonfatal Ml
Heart Attack Trial — Lipid
Lowering Trial (ALLHAT-
LLT) 2002
Heart Protection Study (HPS)| 1°/2° 20536 5963 5 25% reduction in coronary
subgroup analysis 2003 and vascular event rate in
patients with diabetes
Anglo-Scandinavian Cardiac | 1° 10305 2532 3.3 Lowered incidence of total
Outcomes Trial-Lipid cardiovascular events by 239
Lowering Arm (ASCOT-LLA)
subgroup analysis 2003
Collaborative AtoRvastatin 1° - 2800 4 37% reduction in major CV
Diabetes (CARDS) Study 2004 events
48% reduction in stroke
36% reduction in acute
coronary events
27% reduction in total
mortality
Fenofibrate Intervention and | 1°/ 2° - 9,795 5 24% relative reduction in
Event Lowering in Diabetes non-fatal Ml
(FIELD) study 2005 19% relative reduction in
total CVD events for patients
without previous CVD
29% reduction in
triglycerides
Treating to New Targets (TNT) 2° - 1501 4.9 Reduced the rate of major

subgroup analysis 2006

cardiovascular events by

25%.

2.5.2 Lipoprotein Abnormalities

Elevated plasma triglyceride concentration is la f@tor for fatal and non-fatal

cardiovascular events independent of the levetdhadr blood lipids (Hokanson and
Austin 1996, Stampfer et al 1996, ADA 2004) anddsociated with abnormalities in

thrombosis and coagulations (Hamsten and Karpe)l198@act a 1mmol/L rise in

the fasting plasma triglyceride concentration soagated with an increased risk for

cardiovascular disease (particularly CHD) of albtf in men and 37% in women
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(Hokanson and Austin 1996). The ADA (2004) suggjest improved glycaemia
control can be very effective for reducing triglyide levels and glycaemia should be
aggressively managed, however, pharmacologicahplyemay be required to
minimize the risk of pancreatitis. Higher dosestatin’s may be moderately
effective at reducing triglyceride levels but fitea may be required in combination

with statin therapy in those patients with combihggerlipidemia (ADA 2004).

HDL cholesterol has protective properties and hlbsreeficial effect regardless of the
LDL-c level (Libby 2004), however, low HDL cholesté is a powerful predictor of
CVD in patients with diabetes. It is difficult taise HDL cholesterol levels without
pharmacological intervention, however, behaviouredrventions such as weight
loss, smoking cessation and increased physicalityctalso play a role in increasing
HDL-c (ADA 2004). The value of lowering low-dengitpoprotein (LDL)
cholesterol levels in prevention cardiovasculaméyéas been well documented
(LaRosa et al 2005). Current guidelines for the afdlipid-lowering agents vary
around the world (Ramsay et al 1999, National Gdtelel Education Program
(NCEP) 2001). A number of recent studies haveddakt optimal treatment targets
for patients with coronary heart disease (CHD) {iHBaotection Study 2002, Sever
et al 2003, Cannon et al 2004, Koren and Hunningl2&104).

2.5.3 Lipid targets

In the early 1990’s the European Atherosclerossedp (EAS) (1992) and NCEP
(1993) developed guidelines to aid in the managewieGHD. These guidelines
considered numerous factors such as plasma lipaidend the presence of other
diseases and risk factors, in order to make anratcassessment of a patient’s risk
for CHD and to recommend target LDL cholesterollgod hese guidelines also
proposed lifestyle changes, such as improved dig¢eaercise and when these are not
successful, the initiation of lipid lowering theyafBertolini et al 1997). Current
guidelines vary for lipid-lowering treatment andnpary prevention of cardiovascular
disease in type 2 diabetes (Colhoun et al 200bwed¥er, as a result of more recent
data (HPS 2002, Canon et al 2004, de Lamos et(d, ZBrundy et al 2004, La Rosa
et al 2005, ADA 2005-2007) a more aggressive LDalesterol target of less than
1.8 mmol/L, for patients with diabetes who havevpres cardiovascular disease, has

been recommended.
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2.5.4 Failure to attain current recommended Lipid airgets in both patients

with and without diabetes
Studies show that in clinical practice, most pasdreated for dyslipidaemia fail to
reach LDL cholesterol goals established by the @é¢htates and European
guidelines (NCEP 2001, Wood et al 1998). Pearsah(@000) in the Lipid
Treatment Assessment Project (L-TAP) found thapideshe fact that 84.6% of
patients were receiving treatment with lipid-lowgridrugs, only 39% had reached
their LDL cholesterol goal. A survey called EURCRARE 1 (European Action on
Secondary Prevention by Intervention to Reduce &Yy€h997), involving 3,569
patients (1995-96) with established CHD, in ninartdes, 18% of whom had
reported diabetes, was undertaken by The Europeeipt$ of Cardiology A second
survey EUROASPIRE 11 (2001) involving 3,379 pat$efit999-2000) in the same
countries, 21.9% of whom had reported diabetes)ddhat the prevalence of
cholesterol 5.0mmol/L had decreased from 86.2% to 58.8%. #isgoroportion of
patients with a cholesterol concentration 6fmmol/L had decreased from 53.2% to
26.7%. There was an increase from 20.9% to 492¥%e proportion of patients on
lipid-lowering drugs who achieved the target of.@ Bimol/L (EUROASPIRE 1 and
11 Group 2001).

Other studies in high-risk patients have shownlamnesults. De Lusignan et al
(2003) in a study which examined the Primary Caa&auality Programme, found
that only 47% of patients had a total cholestezeél <5.0 mmol/L. Evans et al
(2003) found that while 73% of patients in the gtuetre being treated with a statin,
only 58% had total cholesterol < 5.0 mmol/L. Saydaal (2004), as mentioned
previously, found that over 51.8% of participam$NHANES 1999-2000 had a total
cholesterol level of greater than 5.18 mmol/L whitetd improved from NHANES
111 where 66.1% had a total cholesterol level 6fE8 mmol/L, indicating that a
high percentage of at risk patients are not attgitine recommended lipid targets to
prevent complications. The European CODE-2 studgliang patients with type 2
diabetes (Liebl et al 2002) found that only 21%h&f 7,000 study population,
achieved total cholesterol levels below 4.8%, M%dachieved triglyceride levels

< 1.7 mmol/L. In addition, 26% of patients had HDlevels in the high risk
category of less than 1 mmol/L and the data for tdd¢howed that the mean value
was 3.6 mmol/L. A more recent study by Erhardt Hotbs (2007) to ascertain
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current practice for the diagnosis and treatmehigt cholesterol and attitudes
towards dyslipidaemia management among 750 physictay way of questionnaires,
found that there were discrepancies between gagleicommendations and clinical
practice. Although physicians appreciate the ais&ociated with CVD, the
importance of achieving cholesterol goals for préveg CVD was not widely
endorsed. More recently Rajagopalan et al (2006@¢laded that approximately 75%
of British patients would not have achieved the em@cent stringent cholesterol goal

of <4 mmol/L without changes in lipid lowering medtions or medication dosages.

2.5.5 Pharmacological treatment for dyslipidaemia

Statin therapy (HMG-CoA reductase inhibitors) hasrbthe mainstay of treatment
for hyperlipidaemia for more than a decade (Westaa 2005). There are however
limitations to statin therapy (Shah 2003). A sig@int number of people are statin-
intolerant due to adverse effects, the most combsamg gastrointestinal upset,
muscle aches and hepatitis (Knopp 1999). In amdistatins can cause myalgia in
approximately 3% of patients, with raised creatnkmase (CK) enzymes and
arthralgia (Zimmet and Cohen 2000). There are alsomber of patients who,
despite being compliant with medication and lifésgdvice, are unable to reduce
their cholesterol levels (Weston et al 2005). €hae now other lipid-lowering
agents available, which can lower cholesterol kv&lch as fibrate therapy, which
lower triglycerides and increase HDL-c, or cholesitabsorption inhibitors, which
work by treating cholesterol absorption in the stitge, if used alone or in

combination with statin therapy (Weston et al 2005)

2.5.6 Suboptimal use of statin therapy and failuréo dose-titrate lipid-lowering
medication
According to Saydah et al (2004) and Oborne antbirhj2003) current prescription
rates for lipid lowering in patients with diabetesnain low, even in those with
existing cardiovascular disease. Oborne and Ph{H03) suggest that despite
evidence to show that statins can reduce the fiskronary events, it is estimated
that up to 50% of patients with diabetes are ctulyerot receiving appropriate statin
therapy to lower their cholesterol. Sueta et 8b@) assessed data from 48,586
patients with coronary disease and found that 88 of patients were receiving
lipid-lowering therapy. Furthermore, a study ofipats who had a history of
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cardiovascular disease or diabetes mellitus fobatldnly 19.1% of the patients were
prescribed statins (Ko et al 2004). The comparddaBUROASPIRE 1 (1995-96)
and 11 (1999-2000) found that there was an incrizase20.9% to 49.2% in the
proportion of patients on lipid lowering medicatiaho achieved the target goal of
<5mmol/L. This indicates that most patients withanary heart disease are not
achieving the cholesterol goal of less than 5.0Mimaolecessary to reduce the risk of
recurrent disease and death (EUROASPIRE 1 and @apz001).

Other studies in high-risk patients have shownlasmnesults. Fonarow et al (2001)
assessed data from 138,001 patients post myocartiiadtion and found that only
31.7% of patients received lipid-lowering medicasat hospital discharge.
Similarly, De Lusignan et al (2003) found that & 600 patients with CHD, only
55% were on statin therapy. Further evidencepghtiénts with dyslipidaemia are not
being treated effectively was seen in a study dBret al (2003), which showed
only one third of patients had their dose titrateavere switched to a different statin,
if they failed to reach target. An explanation tiois may be found in the data from
the Analysis and Understanding of Diabetes andipigslemia: Improving

Treatment (AUDIT) studyLeiter et al2006), a web-based survey involving 2,043
physicians specialising in the treatment of patievith type 2 diabetes mellitus. The
authors reported that many diabetes specialists m@rconvinced of the need for
lipid lowering down to current guideline targets fwimary prevention of
cardiovascular disease in type 2 diabetes. litiaddphysicians reported that they
treated patients without CVD less intensively tpatients with CVD. Pearson et al
(2000) observed that high doses of lipid-loweringdication were used infrequently
in the L-TAP study. They suggested that the failiar achieve treatment goals
despite the wide use of lipid-lowering treatmentamtethat either these patients were
receiving inadequate treatment or the drug treatsrthemselves were inadequate
(Pearson et al 2000). Inadequate statin doséditrenay be due in part to physician
and patient concerns about the safety of largegslogstatin therapy (Feldman et al
2004).

There is now firm evidence that appropriate usstatin therapy in patients with type
2 diabetes who have coronary heart disease calficagly reduce cardiovascular

morbidity and mortality (Grover et al 2001, Kennesdyal 2001). Grover et al (2001)
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also showed that the treatment of dyslipidaemiaranthabetic patients without
CVD is estimated to be as cost-effective as treatrmamong CVD patients without
diabetes. Based on these results, the HPS (2008gst that statin therapy should
now be considered routinely for all diabetic patiseat sufficiently high risk of major
vascular events, irrespective of their initial @sterol concentrations.

2.6 Patient education and empowerment

The impact of chronic illness upon quality of ligefrequently underestimated by
healthcare professionals (Price 1996). In additr@alth-care providers often do not
adequately consider the impact of medical intefoaston the patients’ quality of life
(Robbins 1996). The diagnosis of diabetes impadés-long psychological burden
on the person and his / her family (IDF 2005). §@me patients the diagnosis of
diabetes is devastating (Meetoo and Gopaul 20Gbxan lead to poor coping skills
and psychological adjustment, including self blaand denial (Clark 2003). Failure
to deal with this important aspect of psychologizaie may lead to poor self-esteem
and low motivation to adopt self-care behaviouc@bson et al 1997). When a
patient is first diagnosed with diabetes, it cardiffecult to accept that they have a
chronic incurable condition. They often receivetdf information at diagnosis
about their condition, the proposed managementladnplications for their daily
life, which can be difficult to absorb (McDonnelD@5). According to Hornsten et al
(2004), studies have shown that patients may ritieillg accept their diagnosis, such
that much of the information given to them in tlaely stages can be forgotten.
Patients with diabetes need a lot of psychological emotional support when first
diagnosed but many will continue to rely heavilytba healthcare professional
indefinitely.

Hernandez (1996) suggests that once a person ddoitieke control of their diabetes
it is a turning point in their lives. Howeverjstimportant that the health professional
realises that this decision to assume control efdiabetes may not be permanent,
but may fluctuate with changes in one’s life anthvihe disease process itself
(Paterson et al 1998). It is increasingly recogmhithat behavioural and psychosocial
issues are critical to good diabetes managemeshd€Fet al 1996, Glasgow and
Osteen 1992, Lorenz et al 1996). Davis et al (19@8)d that behaviour outcomes

were stronger predictors of mortality among diabgtatients than a host of
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psychological and metabolic control measures. Bepoa is prevalent among people
with diabetes and other chronic diseases (LustmdrGavard 1996and is related to
both levels of self-management and clinical outcemadeed, Anderson et al (2001)
suggest that depression is twice as prevalent apeople with diabetes, than in the
general population and is often under-detected ifRetbal 2004). It is important that
depression and psychosocial issues are identitiezkly, so that appropriate

treatment can be given and the patients can imgtaiequality of life (Wilson

2004). In addition, the social and psychologi¢aduomstances of the patient must be
taken into consideration, as there may be a nuwiissues that need to be addressed
(McDonald 2006), such as fear of needles or pogalck of family support.

2.6.1 Patient education

The concept of self-management has become integtlaé care of chronic

conditions in recent years and is an essential coemt of diabetes management
(Hurley and Shea 1992, Collingsworth et al 1994ying with diabetes is a life-long
learning process for the individual. Patient ediocashould therefore be an ongoing
process, starting from the point of diagnosis @ardaining as an essential component
of diabetes care. In the current climate of welbrmed patients who are
knowledgeable and independent as a result of eduac#tis important that patients
are encouraged and empowered to play a pro-acieerr managing their disease by
participating in the decision making process (Maliker and Berger 2000). Diabetes
education programmes which train and motivate ptdito take a more active and
independent role in monitoring and treating thésedse are regarded as crucial to
increase both the patients’ quality of care an@pshdence (Muhlhauser and Berger
1993, Berger and Muhlhauser 1999). However, despis, many patients remain

excluded from medical decisions regarding theie ¢duhlhauser and Berger 2000).

Many patients are now seeking essential knowlerdye fion-health care sources
such as the internet, friends and family, otheiepaéd, the media in addition to
national diabetes organisations (O’Neill 2005).e Tiealthcare professional’s role is
to help patients to acquire the knowledge andsshiicessary to make well-informed
choices regarding diabetes self-management (Fuenall1991, Anderson and
Funnell 2000, Funnel and Anderson 2004). Educaiables people with diabetes
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to take the facts and use them properly to makisides about how they will manage
their diabetes (O’Neill 2005).

2.6.2 Empowerment

Empowerment in the context of diabetes means enstinat a person with diabetes
has sufficient knowledge, skills and understandangake informed choices about
the management of their diabetes and is resporfsibtbe consequences of his or her
actions (Hill 2003, Wilson 2004). Empowermentlmat always being in control
(McDonnell 2005). To facilitate patient empowermegreople with type 2 diabetes
require information that is accurate and up to ,datele meeting the individual needs
of the person, whatever their age, culture or lagguMcDonnell 2005). According
to Clarke (2002), the stages of change model (Rid@hand DiClemente, 1984)
which looks at five stages of readiness to chamip@Wour, is often cyclical, with
most people relapsing several times before thepaehong-term change.
Importantly, relapse is incorporated as part ofgteecess of behaviour change, rather
than as failure. Hill (2003) suggests that usirggtages of change model, health
professionals can empower patients with diabetéski® responsibility or ownership
of their health, and steer them towards makingtyie changes, including diet and

weight reduction, smoking cessation and increagedcise in addition to medication.

Although it is widely acknowledged that lifestylecabehavioural factors play an
important role in the management of type 2 diahgtasents often find it difficult to
make the necessary lifestyle changes (Clarke 20@@)vever, not all patients with
diabetes may be comfortable taking responsibibtythieir lives (Meeto and Gopaul
2005). Funnell et al (1991) ascertain that empoveat should acknowledge and
respect a person’s wish to transfer power backeadealthcare professional and that
the choice remains with the patient, even wherchwgce is to decline power.
Dealing with reluctance to lifestyle change carcbhallenging for the health
professional. It is important to remain non-judgmad and to respect that patients
have a choice and the role of the healthcare mfeal is to help the person with
diabetes make an informed choice about their saliagement (Anderson et al 1991,
Miller and Rollnick 1991, King et al 2002, McDonh2D05). Also, listening to the
person with diabetes is the key to the overall ssso©f the education process
(McDonnell 2005). Information should be providedan unbiased, non-judgmental
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manner when the patient is ready to receive inftionas there is no point giving
information if the patient is not ready to heaiMieetoo and Gopaul 2005). Those
involved in the education of patients with diabetasst realise that it can be a slow

and repetitive process (McDonnell 2005).

To ensure that patients return willingly for reguiaview, it is vital to create an
environment where the patient feels supported andweaged, and where they are
not criticised if they find it difficult to complwith recommendations (Gatling et al
1997). Itis crucial that there is mutual respgestiveen the healthcare professional
and the patient (Meetoo and Gopaul 2005). Furthezptbere must be trust between
the healthcare professional and the patient (MacH#96). Compliance with
treatment plans may improve if the patient is ideldi as a member of the
multidisciplinary team, whereby goals are negotiated agreed upon and any
concerns which the patient may have in relatiothéar treatment are addressed
(McDonald 2006). If patients are given the oppoitiuto actively participate in
decisions about their treatment, their self-confakegrows (Memhidir and Lundman
2004). Greenfield et al (1988) showed that enagingapatients to take an active role
in their consultations with doctors could bring aba reduction in HbAlc of more
than 1%. This reduction came at a cost of an gecBaadditional minutes of
consultation time (Greenfield et al 1988). Stetetl (1993) found in a study
involving 47 patients with Type 2 diabetes, thaigra-centred consultation, where
the patient’s opinion was respected and they werelved in the decision making
about their care, improved metabolic control. Hoarethis information has not been
taken on board in many diabetes clinics and patiarg still not actively involved in
their diabetes care (Burden and Burden 2001).

2.6.3 Compliance / adherence with treatment

Compliance has negative connotations (Vermeiré 20@6), whereas the term
adherence is meant to be non-judgmental, a statevhéct (Clark 2004). For
patients with chronic diseases such as hyperterfsiaur et al 1999, Munger et al
2007) and type 2 diabetes (Paes et al 1997, Doeinar2002, Evans et al 2002,
Schectman et al 2002, Clark 2004), medication raitegence remains a significant
concern for healthcare professionals and patidhism@er et al 2007). Poor
adherence to medication regimes contributes totantial worsening of disease,
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death and increased health care costs (Osterbdrglaschke 2005), imposing a
considerable financial burden upon healthcare Bys{®ermeire et al 2006). On
average, one third to half of patients do not cgmpth their treatment regimens
(Dunbar-Jacob et al 2000, LaFleur and Oderda 208terberg and Blaschke 2005)
and between one third and two thirds of all medicatelated hospital admissions are
related to non-adherence (Senst et al 2001, McDamé Jacobs 2002).

Compliance has been defined as the extent to vehdrson’s behaviour in terms of
taking medication correctly, following diets andkimay lifestyle changes, coincided
with medical or health advice. However, therease other forms of non-
compliance such as delay in seeking care, breappgintments and failure to

follow health professionals’ advice, not fillingn@w prescription, forgetting doses of
medication, taking medication incorrectly or stogptreatment (Vermeire et al
2006). Many factors are responsible for poor deampe (Guillausseau 2004), some
of which are not modifiable, such as age, sevenagptications and disabilities, in
addition to social, educational and financial difities (Schectman et al 2002,
Guillausseau 2003). Patient compliance with oyaldglycaemic agents is often sub-
optimal (Brennan et al 1998), which can have a taganpact on their glycaemic
control (Browne et al 2000). A study by Donnamlgf2002) in 2920 patients with
type 2 diabetes, suggested that poor compliandemetdication is a major problem
in the treatment of diabetes, as only one in tpagents adhere to their oral
hypoglycaemic agents. Guillausseau (2004) repantea six month study involving
4,802 patients with type 2 diabetes. The studyedito evaluate the impact of
optimization of treatment for patients with dialstey changing to monotherapy
whenever possible or switching from multiple dallysing to once-daily
preparations, on patient compliance with theraPgtients were reviewed by their GP
before and after the intervention. The resultscamgd that compliance with oral
hypoglycaemic agents increased from 44% (multipié/dnedications) to 69.5%
after switching to monotherapy if possible or chaggrom multiple daily dosing of
medication to a once-daily preparation, in additoeducating patients on problems
associated with non compliance. As a result & ithérease in compliance, metabolic

control also significantly improved, as seen bga@uction in HbAlc levels.
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Balazovheck and Hnilica (1993) suggest that knogéeabout hypertension
influences compliance. Although randomized tri@se shown that treating high
blood pressure reduces the risk of heart attactstiokes (Staessen et al 2001),
control of blood pressure in general practice isapimal(Colhoun et al 1998) and
lack of adherence to medication is a common regsoted (Sackett et al 1975,
Ebrahim 1998, Benson and Britten 2002). A recantey of UK health care
professionals cited ‘poor compliance’ as the magidrtant factor in people
developing diabetic complications (Omar 2003). Wiarld Health Organisation
(2002) has recognised the importance of improvaigeaence to medication, as
adherence to treatment is a complex health behasimdinon-adherence can be
costly to the individual involved in terms of pise complications and to the
healthcare system as a whole (Clark 2004). Ebr&b@88) suggested that
medication adherence in hypertension is estimatéd tonly around 50% - 70%.

2.6.4 Lack of knowledge regarding diabetes managemieamong both patients
and healthcare professionals
Studies have demonstrated a notable lack of kn@eleeigarding diabetes
medication among both patients and healthcare ggmfieals (Wamae and de Costa
1999 Browne et al 2000). Poor compliance may resulnfpatients’ lack of
understanding of how the tablet works, or the ingoure of taking their oral
hypoglycaemic agents, or due to having side-eff@tswne et al 2000). Also,
possible lack of knowledge on the part of the lepibfessional regarding
medication and their use and side effects, is plsaicontributing factor in why
patients are not compliant with medication, ashbalthcare professional needs to
update the patient on a regular basis about thertiapce of adherence to medication.
Where diabetes medications are concerned, theimaetny possibly side-effects, and
storage should be explained in a style that isileadderstood by the person with
diabetes (Meetoo and Gopaul 2005).

A study by Browne et al (2000) to assess knowledgrit oral hypoglycaemic agents
amongst 261 patients with type 2 diabetes and &@fthcare professionals,
concluded that patients’ and healthcare profestsbkaowledge of oral
hypoglycaemic agents is poor. Only 15% of patientk diabetes knew the correct
action of oral hypoglycaemic agents, only 10% afsihtaking a sulphonylureas knew
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that it may cause low blood sugars and 20% of theldag Metformin knew that it
could have gastrointestinal side-effects. Only 3§%atients recalled receiving
advice about their medication and only 1% receivimgten advice. In addition,
there were significant knowledge deficits in the+specialist healthcare
professionals regarding dosage, timing and mechengd medication, particularly
the action of Metformin and Acarbose. Dunning dwhias (2005) demonstrated
that 93% of patients in their study were informédwt how and when to take their
oral hypoglycaemic agents, however, only 37% wearerginformation about side
effects. More recently, Williams et al (2007) istady of 51 patients, reported that
only 35% of patients indicated that they were giwegitten information regarding
their medication, and only 18% indicated that thagl been told side effects relating

to the medication they were taking.

Holstein et al (2000found that in a group of final year medical studephysiology
knowledge was good but that knowledge of diet &edaractical aspects of diabetes
management were poor. Only 18% recognised thatinslilin and sulphonylureas
could cause hypoglycaemia, whilst Metformin and rhcae could not. While a
study to determine the level of diabetes knowleglgeng registered nurses in a UK
teaching hospital, found that 95.8% answered questn oral hypoglycaemic agents
incorrectly and only 49.5% could identify the sieliéects of these drugs (Findlow
and McDowell 2002). This lack of knowledge regagidiabetes medication among
medical students and qualified nursing staff racsexern, as Vermeire et al (2003)
suggests that the content and consistency of irgtom given to individuals
influences their adherence to treatment regimestti®reason, Diabetes UK (2001)
suggests that people with diabetes should be d¢ardxy health professionals who
have a comprehensive understanding of diabetes.

According to Glasgow (1997) one needs to ascewtagther patients understand
recommendations from their health care providetsvamether they are receiving
consistent messages from all team members. A $tydRarkin and Skinner (2003)
to explore the degree of agreement between patrehhealth care professional’s
perceptions of consultation in 141 patients, fotivat patients and professionals

disagreed on the issues discussed 19.6% of the eimthe decisions made 20.7%
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of the time and goals set 44.3% of the time. Wuosld indicate that one can not
assume that once information has been given tdi@enpghat it has been understood
and will be remembered by the patient (Asimakopo@007). Muhlhauser and
Berger (2000) emphasise the importance of inforpaaent choice and involving
patients in the decision making process. Accorttinigluhlhauser and Berger
(2002), evidence-based patient choice, rests upmnding people with research-
based information about the effectiveness of heatthoptions in an unbiased way,
in a format that can be understood by non-medidediped persons (Coulter 1998,
Bogardus et al 1999). It is important to try amsdelop individualised plans and
goals with patients, whereby one takes into accbatit the patients’ perspective and

the social environment in which they are managiaiy tdiabetes.

2.7 Nurse-led clinics
A review of nurse-led services in Ireland was eatout by The National Council for
the Professional Development of Nursing and Midwif@005) using the following

definition for nurse-led care:

“Nurse led care is provided by nurses responsiiiedse management which
includes patient assessment, developing implengeatid managing a plan of
care, clinical leadership and decision to admit @isdharge. Patients are
referred to nurse-led services in accordance vatalooratively agreed

protocols”. Pg 7.

They found that 24% of nurse-led services werd@community setting, 39% were
in the hospital setting and 27% were in both ha$gihd community setting. Nurse-
led clinics have evolved in response to a needprig the service and have many
facets such as, providing health education andthgabmotion, reducing waiting
times in clinics by assessing patient needs anthpig appropriate patient centred
care and providing continuity of care (McDonald 00McDonald (2006) suggests
that for a nurse-led clinic to be successful theust be a desire for change, a clear
idea of how a service can be improved, and in addithe nurse’s role must be

defined and relevant education provided.
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It has been shown that nurse-led clinics in botlm@ry and secondary care can
reduce total mortality in patients with coronarpahealisease (Campbell et al 1998,
Cupples and McKnight 1999, Moher et al 2001, Akemal 2002, Murchie et al
2003). Allen et al (2002) studied 228 adults masbnary revascularization, who
were randomized to receive lipid management framrae practitioner in addition to
their usual care, or to usual care enhanced watifack on lipids to patient’s
primary healthcare provider and or cardiologishey found that control of
dyslipidaemia can be improved by a nurse case-nesmn@gt programme. More
patients in the nurse led group achieved LDL-ceta@65% vs 35%). Similarly
Becker et al (1998) evaluated management stratégieé®L-c levels in siblings of
individuals with documented coronary heart diseasth, care either provided by a
nurse trained in lipid management or physiciangrimary care who received
recommendations based on national guidelines. IReshowed that trained nurses
were more likely than primary care physicians thieee LDL-c targets (26% v
10%). Individuals taking lipid-lowering drug trea¢nt were more likely to achieve

LDL-c goals but nurses were more likely to initisieatment (45.2% v 16.7%).

Diabetes specialist nurses in many parts of themi#idage their own caseload,
initiating and titrating drugs for glycaemic corfrbut have little input or experience
in managing other cardiovascular risk factors (Atibeal 1998, New et al 2003). A
study by Davidson (2003) involving Hispanic andigéén American patients in Los
Angeles concluded that specially trained nurses fohow detailed protocols and
algorithms under the supervision of a diabetologistid markedly improve diabetes
outcomes in a minority population, especially auabn in HbAlc. However, their
role in the management of hypertension and cardmyar risk reduction is not as
well recognised (Woodward et al 2006). A numbetriafs (Denver et al 2003, New
et al 2003, Davidson 2003, New et al 2004, Woodvesaa 2005, Woodward et al
2006, McLoughney et al 2007), have looked at theebts of nurse-led care in

patients with diabetes. These will be discussdtersubsequent sections.

2.7.1 Nurse-led management of blood pressure

A study by Logan et al (1979), involving 457 patercompared treatment of blood
pressure by specially trained nurses at the p&iamrk place versus management by
the family doctor. Results indicated that patientde nurse led group were more
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likely to be put on antihypertensive medication.{@4 v 62.7%), to reach goal blood
pressure in the first six months (48.5% v 27.5%) tantake the drugs prescribed
(67.6% v 49.1%). While Woollard et al (2003) exaed 212 patients who were at
increased risk of cardiovascular disease, as # dgore-existing risk factors, such
as hypertension, diabetes or coronary diseasey &temined whether lifestyle
programmes delivered by nurse counsellors in agsiroare setting could lower
blood pressure among these at-risk patients. TWere three groups, a control group
receiving usual care, a low group who had one idd&i counselling session then
monthly telephone contact for 1 year and a higlugneith individual counselling up
to 1 hour monthly for 1 year. Results showed #fgr 18 months, despite lifestyle
programmes by nurse counsellors, targets for Br@omere not met in about 60%
of patients and almost 50% of patients had clifbot pressure above 140/90
mmHg. This would suggest that on-going up to gdugsician and nursing education

on blood pressure targets is required.

Denver et al (2003) compared the effectivenessmirae-led hypertension clinic
with conventional community care in general praetit management of uncontrolled
hypertension in type 2 diabetes in UK. They studi2d patients for a period of 6
months, with a BP target of < 140/80 mmHg. Patievdse allocated to conventional
primary care or a nurse-led hypertension cliniatights in the nurse-led group were
seen monthly for 3 months, and then every 6 weaka further 3 months. Patients
were given non-pharmacological advice for healitiyng, in addition to the nurse
initiating treatment changes, i.e. existing drugsentitrated or a new drug added to
therapy in consultation with a doctor. The studgaoded that a nurse-led
hypertension clinic is a more effective interventtban conventional care, for
patients with type 2 diabetes and uncontrolled hgpsion. Patients in the nurse-led
groups were nearly six times more likely to hawartireatment regimen adjusted
compared with those in conventional care and th@ous application of the
guidelines in the context of nurse-led managemgpears to be the key to greater

improvement.

Two studies by Woodward et al (2005 and 2006) stiidil O patients with type 2
diabetes who were referred to a nurse-led cliniereltthe focus was on

cardiovascular risk reduction and optimizing blgudssure. Time allocated for the
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first visit was 45 minutes and subsequent visiteevid® minutes. Patients were
advised about lifestyle changes, the benefits bhgpertensive agents, side effects as
well as BP targets and future management and W&seno intervention to improve
glycaemic control. Once optimal BP control wasieebd on two consecutive visits
and cardiovascular risk factors had been addrepsg¢ignts were referred to their GP
for routine BP surveillance and their clinical asidchemical data was reviewed 9
months later. The intended target blood pressae<t40/85 mmHg. At the review

visit 79% patients were at or below the target llewéh a mean BP of 133/67mmHg.

2.7.2 Nurse-led management of glycaemic control

The results of the study by Woodward et al (200Bhtioned previously, showed an
unexpected improvement in glycaemic control degpieefact that glycaemic
interventions were not part of the study protoddbwever, more patients in the non-
intervention group achieved a target 0% (38%) compared with 16% of patients in
the intervention group. This was probably due wftct that during the study, if
patients expressed a need to discuss glycaemimtahey were referred to a
diabetes specialist nurse in the routine outpatielmic, where modification in their
therapy could be made, such as changes in doseal dfypoglycaemic agents or
insulin, or possibly the addition of another orgpbglycaemic agent. This study
suggests that whatever the therapeutic intervenpiatients benefit from regular
contact with health professionals (Woodward etOfl5). In addition, a protocol-
driven nurse-led clinic using an open clinical altfon can be used effectively to

manage cardiovascular risk reduction in Type 2 etied (Woodward et al 2006).

2.7.3 Nurse-led management of both blood pressur@c dyslipidaemia

The SPecialised nurse-Led INTervention to treat@ndrol hypertension and
hyperlipidaemia in diabetes (SPLINT) study (Nevak2003) studied 1,407 subjects
who were all receiving shared care between hosaitdlGP. Individuals were
randomised to usual care (shared care approachprintiary care (GP-led)
management in addition to annual review by seconciare physician) or usual care
with subsequent invitation to attend specialisseded hypertension or
hyperlipidaemia clinics. Patients with both coradis were eligible to attend either
or both clinics. Separate specialist nurses peaviach intervention. Patients were
seen every 4-6 weeks until targets were achievpgoftment times averaged 30 -
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45 minutes. Targets aimed for were BP <140/80tatad cholesterol <5.0mmol/l.

At each visit lifestyle issues were addressed hadlbse of antihypertensive and
cholesterol-lowering medication were titrated bg fipecialist nurse in a stepped care
approach in accordance with protocols agreed ahédyocal Drugs and Therapeutic
Committee. If patients required additional medaabutside the agreed protocol,
this was agreed and ordered by the doctor. Matierga with hyperlipidaemia who
attended the nurse-led clinic reached target (538%). Both groups were similar
with regard to reaching blood pressure (27% v 24%)is study provided good
evidence to support the use of specialist nurselladts for hypertension and
hyperlipidaemia provided for diabetes patientsddition to hospital-based care of
patients with diabetes. An economic analysis efSFPLINT trial was carried out by
Mason et al (2005) which concluded that specialisse-led clinics are likely to be
cost-effective as adjunctive care lowering blooglsgure and cholesterol in hospital-
based management of diabetes. It was suggestetwoaild be more cost effective
if one specialist nurse provided a holistic progmaeof lifestyle intervention, to

manage blood pressure, glycaemia and lipid control.

However, a trial run in primary care, Educationreath in Diabetes to Encourage
practice Nurses (EDEN), whereby practices wereaamzed to receive educational
outreach visits by specialist nurses either fordnlypidaemia or hypertension
intervention (New et al 2004), found that spectaligrses in primary care were not an
effective means of improving blood pressure odlif@rgets. Target blood pressure
was <140/80 mmHg and total cholesterol <5.0 mmdihe outreach nurse explained
the intervention targets, and how to manage tre@tmé flow sheet was given to
each practice regarding primary care hypertensmhhgperlipidaemia guidelines.
Each practice nurse was given a list of patients whre above target at their last
visit and the aim was to intervene to achieve tatg&very 3 months the outreach
nurse visited practices to provide support and eragement. New et al noted that
while many practice nurses recalled patients fgitmachieve target blood pressure
and cholesterol and wanted to modify therapy, foeynd their general practitioners
(GP) reluctant to alter the patient’s treatmentisitcaused confusion among the
patients and some difficulties between the practiose and the GP. The biggest

hurdle was seen as lack of resources to implerhentype of intervention in primary
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care and poor communication between practice nuvkessaw the patients and GP’s

who had to approve medication changes.

2.7.4 Nurse-led management of cardiovascular rislattors

A study by Taylor et al (2003), involving 169 patie, randomised patients to usual
care with their primary care physician or a speicidrvention group where patients
met with a nurse to establish individual goalsradied group sessions once a week
for up to 4 weeks and received telephone callsanage medications and self-care
activities. The time allocated for the initial coitation with the patient was 90
minutes, telephone calls during the study werevamnagge 15 minutes every 4 — 8
weeks during the study and patients attended heu2 group sessions once a week
for 4 weeks. The study demonstrated that a ned@fdogramme for management of
patients with complicated diabetes and other cleroonditions, significantly
improved HbA1c levels and total and LDL cholestevath no increase in physician
visits. There were additional costs for providthg intervention, including the cost
of the nurse-care manager, the additional medicakatoratory costs incurred by
using the management algorithms and costs relatbwjher rates of routine

assessment and self-management.

Campbell et al (1998) studied 1343 patients wheevediered regular follow up of
medical care and lifestyle intervention over a @eif one year, to evaluate whether
nurse run clinics in general practice would impreeeondary prevention in patients
with coronary heart disease. They found that ila¢dwt a significant time input was
required, the initial clinic visit ranged from 3@-6&ninutes and subsequent visits
ranged from 10-30 minutes. Therefore, to achietpe results on cardiovascular
risk factors, nursing interventions need to bersiee and frequent. It also requires a
significant time commitment both for the healthecprofessional and patient (Riley
2003. A follow up of the nurse led clinic by Campbellat(1998) by the use of
questionnaire and reviewing notes, showed thaenessecondary prevention
improved medical and lifestyle aspects of secongdegyention with a trend toward
fewer coronary events and suggested that secopdavgntion clinics should be

started sooner (Munchie et al 2003).
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More recently a study by McLoughney et al (200Mexl to evaluate the
effectiveness of a specialist nurse-led, protocsleth and doctor-supervised clinic in
the management of cardiovascular risk factors,@alye hypertension and
dyslipidaemia in 94 patients with type 2 diabet€s average each patient was
reviewed three times in the nurse-led clinic betftiequency of follow-up was
determined by clinical circumstances. The firsttuisok 45 — 60 minutes and follow
up visits were 30 minutes. Target blood presswae #140/80 mmHg or < 130/75
mmHg if a patient had renal impairment. Once pasi@chieved targets they were
discharged from the clinic. Results indicated tfahose patients with hypertension,
94% achieved target BP. However, the paper doestai® whether 94% achieved
both systolic and diastolic targets, or whetherghgents achieved target in either
systolic or diastolic blood pressure. Also of tagatients with dyslipidaemia, 91%
achieved target lipid profiles, however, it is otdar if all 91% achieved one or all
lipid targets. Only 45% of patients achieved takeAlc of < 7%. The results were
significant and this study concludes that spedialisse-led clinics can be effective in

improving blood pressure and lipid profiles in pats with type 2 diabetes.

2.7.5 Communication

A study conducted by Aminoff and Kjellgren (2001)died the content of
communication between the patients and nurse latffalp appointments relating to
hypertension. Consultations with nurses variesvbehn 5 and 50 minutes, with an
average of 18 minutes. The nurses discussedylgégsterventions with patients,

also cardiovascular risk factors and adherenceetarhent. One of the common
topics introduced by patients was to clarify whatsvgaid to them by the physician in
their earlier consultation. Patients played aivaable in the consultation. In a
study conducted by Kjellgren et al (2000) to exelthre structure and content of
communication between the patients and physicamsutations with physicians
averaged 14 minutes where patients’ questions geaferred to side effects of their
medication. The physician dominated the interactibhereas the patients played a
more passive role in the consultation. Little tim&s spent discussing the risks
related to hypertension. This would possibly iadkcthat physicians and nurses have
different roles when treating patients with hypesien. The physician sets the goals

and prescribes the treatment, whereas, the nuage ah important role in
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hypertension management, by educating the patrehtestyle changes (Aminoff
and Kjellgren 2001).

Andresson and Mattsson (1994) argued that gooduttatisns depend on the
healthcare provider and not on the length of thesatiation. The benefits of
behavioural counselling by nurses, has been showhange health behaviour in
patients at increased risk of coronary heart des@ap and Beevrs 1997, Steptoe et
al 1999, Ramsey et al 1999). Pierce et al (200 dthat practice nurses now
undertake chronic disease management that wasopstyicarried out by GPs in the
UK. Recent studies (Audit Commission 208@nny et al 2002, Williams et al 2002)
suggest that annual diabetic reviews are carrieéthppractice nurses alone in 32-
42% of primary care practices. In fact a studystgwart et al (2005a) demonstrated
that in 46% of GP practices, many annual diabetegws for patients with type 2
diabetes, are carried out solely by the practiaceentor some if not all patients with
type 2 diabetes.

According to Gupta (2000), practice nurses’ work heoved more towards that of
health promoter, which includes the giving of imf@tion along with support to the
individual and facilitating change (Katz and Pelyet897). Stewart et al (2006)
reported on a qualitative study, which used senuietiired interviews, to explore
practice nurses’ attitudes and beliefs toward hgalbmotion in relation to diabetes.
The results showed that practice nurses percehesthaiin barrier to achieving blood
pressure targets in type 2 diabetes were patilksof understanding of how
important it is to control one’s blood pressureaddition to lack of adherence to
lifestyle advice or to prescribed medication. Timay be also associated with lack of
understanding about diabetes and its managemek df time was also an issue,
not just in relation to delivering patient-centigate but also in terms of
communication between doctors and nurses. Nurses mot always involved in the
process of making decisions on the managemenbotiijfressure. They perceived
their role to be checking and reporting raised 8lpcessure, rather than directly

responding to it.

On reviewing the literature, in all nurse led intEmtion studies where blood pressure
targets were mentioned, they were less stringamt thhose recommended by the
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more recent recommendations, (ADA 2005, Chobartiah 2003, European Society
of Hypertension 2003), who suggest a target Blaedsure of <130/80 mmHg in
patients with diabetes. Also, one nurse did ndresk all cardiovascular risk factors,

therefore there was no continuity of care, which gkay a vital role in patient care.

2.8 Knowledge of vascular risk factors and diabetes

Knowledge of vascular risk factors is importantisat patients can make lifestyle
changes which may prevent, or delay microvascuidmaacrovascular
complications. A review of the literature reveathdt there are trends across the
world showing knowledge of heart disease and l&iomship to diabetes, knowledge
of blood pressure and cholesterol, to be inadeqéditet al 1998, Jabbar et al 2001,
Bairey Merz et al 2002, Latalski et al 2002, Alegtanet al 2003, Cheng et al 2005a,
Cheng et al 2005b, Adil et al 2005, Mohan et al®2@etrella and Campbell 2005,
Jafary et al 2005 and Wagner et al 2005). Liglenown about patients
understanding of blood pressure (Stewart et al pOOpatient awareness of
nationally recommended blood pressure targets (@beal 2005b). In addition,
systolic blood pressure is a strong independekffaistor for cardiovascular disease
but no information is available on whether patiamderstand the importance of their
SBP level (Hansson et al 1998, O’Donnell and Kaid®88, Perry et al 2000, 1zzo et
al 2000, Oliveria et al 2005). A study carried butCheng et al (2005b) found that
of 738 patients interviewed, 50% could correctlyneahe target for total cholesterol,
5% target LDL-c and 2% target HDL-c. Only 48.9%adifpatients could correctly
name targets for systolic or diastolic blood presstalues and knowledge of target
blood pressure levels was particularly low amongdies, aged 60 years. In
addition, having a major risk factor such as diabelid not enhance patients’
knowledge of their blood pressure or recommendegta suggesting that current
blood pressure education is inadequate especalyhdse at high risk.

Oliveria et al (2005) found that of 826 patientsdéd who had hypertension, 90%
knew that lowering blood pressure would improvelthe24% did not know the
optimal level for either SBD or DBP and 35% of thieup of hypertensive patients
did not consider high blood pressure as a serieaithconcern. A study by Potvin

et al (2000) which examined the ability of 23,128pondents to recall cardiovascular

disease risk factors, found that more people werreathat certain behaviours such
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as fat in diet, smoking and lack of exercise wesie factors for CVD, but were less
aware that weight, cholesterol and high blood presw/ere risk factors for
cardiovascular disease. They also found that peaigiegher risk of CVD, such as
those over 65 years or those with poor educati@neess able to recall important
cardiovascular disease risk factors.

A telephone survey reported by Petrella and Canhf2@05), showed that of
respondents diagnosed with hypertension, only 44%e\able to identify their own
blood pressure or what would constitute above mvibeecommended target#lso
80% were unaware of the association between hypoie and heart disease.
Almost two-thirds (63%) thought hypertension haehcly identifiable signs or
symptoms, although they believed that hypertensias not a serious medical
condition. Most respondents (59%) believed thay thrould not develop
hypertension and 38% thought they would be abtstdrol hypertension without the
aid of a physician. The majority of respondentsenenaware of the association
between hypertension and heart disease, heark dtidoey disease, damage to blood
vessels and premature death. Ali et al (1998)study to determine the level of
health education in 712 people with diabetes, faimatl 77% of the study population
had no knowledge of diabetes and its complicatidiéile Latalski et al (2002) in a
study evaluating the level of knowledge of 130 gatts with diabetes by means of a
questionnaire, found that only 6.1% of patientstfetir knowledge of diabetes was
very good, 53.1% said good, which means that 4@Bpatients considered their
level of knowledge to be unsatisfactory.

Prior to an initiative to increase public awarenas€VD and diabetes, the ADA and
the American College of Cardiology conducted annensurvey of 900 physicians
and a telephone survey of 2,008 people with dighteteletermine how much they
knew about the increased risk of CVD associatet didibetes (Bairey Merz et al
2002). They found that 68% of people with diabelisnot consider cardiovascular
disease to be a serious complication of diabd®esiple with diabetes surveyed were
more likely to be aware of diabetes complicaticassing disability, such as
blindness and amputation rather than complicatibasmay result in premature
death such as heart disease, heart attack or skrekepeople surveyed appeared to

have insight into how they could reduce their n$keart attack or stroke, by way of
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medication, lowering cholesterol, quitting smokinggucing blood pressure and

taking aspirin.

The physicians when asked to rank the highestreat priority for reducing CVD
risk in their patients with diabetes, 63% rankeadddng of blood glucose as the
highest treatment priority, with only 22% indicajiblood pressure and only 7%
identifying cholesterol management as the highestity. This is despite a high
level of awareness among physicians about the G8K3 associated with diabetes.
Physicians perceived poor compliance with behaalomodifications and medication
regimes to be the greatest barrier to managemaesardiovascular disease risks in
their diabetic patients (Bairey Merz et al 2002)isTis different from the AUDIT
study mentioned previously (Leiter et al 2006) veh&2% of physicians believed that
blood pressure would have the greatest impactaucneg CVD, followed by lipid
management (28%) and glycaemic control (22%). Wdsting lipid targets,
physicians were influenced by published lipid mamagnt guidelines, however less
than 70% of patients were estimated to be at tigetéa DL-c of 2.6 mmol/L,
highlighting the under treatment of dyslipidaenmgatients with type 2 diabetes.
This poll suggested a serious lack of knowledgleeairt disease and its risk to

patients with diabetes.

In their study, Jafary et al (2005) found that @xmately 20% of patients could not
identify a single risk factor for coronary hearsefaise. While a study by Jabbar et al
(2001), to determine the standard of knowledge an®3® patients with diabetes,
found that only 60% of patients were aware of tabjeod glucose levels for optimal
control and emphasised the need for diabetes edadat both patients and
healthcare providers. In a study of 26,001 patiémtassess the awareness of diabetes
in an urban south Indian population in Chennai Ghennai Urban and Rural
Epidemiology Study (CURES), using structured questaires, nearly 25% of the
population were unaware of a condition called diebéMohan et al 2005). In
addition, only 19% of the total population knewttdabetes could cause
complications, and even among those with diabetdg,40.6% of patients were
aware that diabetes could cause complications.imtisated that awareness and
knowledge regarding diabetes was poor in Indiadiabetes education programmes
were urgently required both in urban and ruraldn@iohan et al 2005). As a result
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of the findings of the CURES a diabetes awarenedseareening programme, the
Prevention Awareness Counselling and Evaluatiobedes programme (PACE) was
launched in Chennai (Suresh et al 2005), involawgreness programmes on a daily
basis in schools and public places, camps for @middiabetes education materials,
posters, CD’s, a documentary was telecast on IB¢and radio, screening for
diabetes and its complications in addition to pssifenal training for GPs.

Rachmani et al (2002) carried out a prospectivaystdi 165 patients with the aim of
ascertaining whether sharing the therapeutic respiity with the patients would
improve their outcomes. Patients were randombcalied to a standard annual
consultation or a patient participation and teaglgrogramme, whereby patients in
the patients participation programme were given 24mur individual educations
sessions about ways to achieve control of mod#iaisk factors and goals to aim for;
they were also advised to measure their blood pressd discuss treatment with
their consultant. The study concluded that wdlbimed and motivated patients were
more inclined to reach and maintain target valdge@main risk factors of diabetic
complications. A prospective 8 years follow ugleé study (Rachmani et al 2005)
also found that well-informed and motivated pasemnere more successful in
maintaining good control of their risk factors,uktgg in reduced cardiovascular risk
and slower progression of microvascular diseasssiply as a result of intensified
therapy and by better compliance. FurthermorenTagal (2004), found that
diabetes education resulted in better-informecdepéiwith diabetes and changed
behaviour, but 25% of patients in the study wenmignt of some key aspects, such
as the need for home blood glucose monitoring.uresy by Diabetes UK (2002)
showed that less than 20% of people with diabatesvkabout their increased risk of
heart disease. Active patient participation inrtbare is a critical factor in

improving adherence to treatment (Aminoff and Kje¢h 2001).

Market Research on ‘Evaluation of Attitudes to HBjood Pressure’ was carried out
on a sample of 1000 patrticipants in the Dublin@agn 2006 to coincide with the
launch of Irish Heart Week (Irish Heart Foundat&f®6). It found that 45% of
people aged 50-64 years surveyed were unableitoatstwhat a normal blood
pressure reading should be. There was a high ¢é\abareness of the factors
contributing to high blood pressure with 85-95%mnitifging weight as a problem, in
addition, 92% were aware that heart attacks aw#esrcould be caused by high
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blood pressure. This shows a high knowledge &fofdheart attack and stroke rising
from high blood pressure, however despite thetfadta high percentage of patients
interviewed may have hypertension, even if unawagame, not many patients were
able to identify targets in this general Irish plapion. Stewart et al (2005b) found
that some participants were aware of targets liuthiat people should have
individual targets not one generic target. Th@oeslents also felt that health
professionals did not appear to understand howcdiffit was to maintain lifestyle

changes.

2.9 Summary of literature review and research aim

Type 2 diabetes is not just about blood glucoseithsia constellation of risk factors,
namely, hypertension, dyslipidaemia and glycaemidrol, which predispose to
premature death. The ADA (2008) recommend aggresseatment of these
cardiovascular risk factors, with more stringemgé levels for lipids and blood
pressure than those recommended for the generalgigm. However, in the real
world, as evidenced by extent of patients not achgerecommended vascular risk
targets, it is difficult to achieve these vascuigk targets, particularly with regard to
hypertension. This is due to a number of reasankjding, ever increasing number
of patients with diabetes, time constraints, fugdiend lack of education. In many
centres in Ireland, patients are typically seemmannual basis and therefore
aggressive vascular risk reduction is not possillee diabetes nurse specialist plays
a vital role in the management of the patient wittbetes. They are often the first
person a patient will meet in the multidisciplinaigbetes team. Education is given
on all aspects and management of diabetes catbeliabetes nurse specialist, who
Is educated to a Higher Diploma Level and has rkonosvledge regarding diabetes
care than the general staff nurse. Thereforegitheof this research study was to
determine whether an intensive, nurse-led clinide¢@achieve recommended vascular
risk reduction targets in patients with type 2 @i@s compared with standard diabetes
management. This study differs from previous nlegestudies (Denver et al 2003,
New et al 2003) in that it was exclusively hospliaked, one nurse managed all
aspects of multi-intervention and the targets aifoeadvere more stringent than many

previous studies.
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Assessment of knowledge is important in clinicakoaf patients with diabetes, so
that education can be tailored to meet individwzignts needs (Wagner et al 2005).
Due to the many patients with diabetes havingastlene cardiovascular risk factor,
l.e.- hypertension, dyslipidaemia or previouslggtiosed macrovascular disease, the
study also aimed to determine the extent of knogdeghatients had regarding
vascular risk factors. For the purpose of thislgt@a questionnaire was designed as a
data collection instrument (Oliveria et al 2008)assess and document retention of
knowledge with regard to patient knowledge of attiduales towards, diabetes,
vascular risk factor targets and heart diseasedstwhe standard and intensive
groups.
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Chapter 3

Research Methodology

3.1 Introduction

The review of the literature undertaken in chaptex and two highlights the extent of
evidence-based information on the area of typeaBates mellitus, vascular risk
factors, (hypertension, dyslipidaemia, glycaemietoa), in addition to the whole
area of patient knowledge, education and patiempiosverment. The following
chapter is divided into two parts.

Part 1 - Nurse-led randomized controlled trial imig patients in an acute

care setting

Part 2 - Questionnaire to determine patient knogdeof diabetes and its

association with vascular risks
3.2 Part 1 - Randomized controlled trial

Part 1 of the study was designed to test the hgsatlihat an intensive nurse-led
vascular risk reduction clinic could impact on ua@sc risk factors in type 2 diabetes,
when compared with standard annual review in thbeates outpatient clinic.
Biochemical data was collected and analysed ardvientions during the study were

recorded.

Targets being aimed for were as per ADA (2001) eglines
- BP<130/80 mmHg
- Total cholesterok 4.8mmol/L
- LDL < 2.6 mmol/L
- HBAlc< 6.5%
- HDL cholesterol > 1 mmol/L
- Triglycerides < 1.9 mmol/L.
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In addition, aspirin prescribing and smoking statiese recorded. Care given was
hospital based, in an Irish setting with one ngmreiding the care for

hyperglycaemia, hypertension and hyperlipidaemia.

3.2.1 Study design

The study was a randomised controlled trial ofgrat with type 2 diabetes mellitus
and compared standard management of cardiovas@Kdactors (yearly OPD
review) versus intensive management which was Aedsen addition to standard

management.
3.2.2 Sample
Two hundred patients with type 2 diabetes melktese recruited from the diabetes

service in Beaumont Hospital using the followingesta:-

Inclusion criteria—

« Have Type 2 Diabetes Mellitus:

e Over 30 years of age;

« Able to give informed consent;

» Be diet controlled, on oral hypoglycaemic agenidreated with oral
hypoglycaemic agents for at least 1 year priorimmencing insulin.

» Patients also had to have at least one furtheraaskcular risk factor, i.e.-
o0 Hypertension (BP > 130/80 mmHg or on anti-hypeifienmedication);
o Dyslipidaemia (total cholesterol > 4.8 mmol/1; L2L> 2.6 mmol/1 or on

lipid-lowering therapy);

0 Be asmoker,
o Have persistent microalbuminuria;

o Or have previously diagnosed macrovascular disease

Exclusion criteria-

* No other risk factors for cardiovascular diseapayiafrom type 2 diabetes
mellitus;

» Impaired glucose tolerance;

* Under 30 years of age;

* Unable to give informed consent or participatingny other research study.
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3.2.3 Recruitment and Randomisation

A poster regarding the study was placed in the @RdDdiabetes centre (Appendix
3). Eligible patients were identified by examioatiof medical charts. Patients were
then recruited in either the diabetes day centrernvthey attended for pre clinic visit,
by letter (Appendix 4), or at the outpatient cliniéatients were randomised to either
intensive (n=101) or standard (n=99) groups byuthe of standard randomisation
tables, in order to eliminate bias. Randomisatvas defined as the date the patient
presented for their first visit, in addition to tlaest digit of their hospital number.
Patients were followed up for a period of 1 yeArletter was sent informing the
patient’s GP of their inclusion in the study.

Patients who were on antihypertensive medicatior pp commencing the study
continued on this medication. During the studyiguas with uncontrolled
hypertension commenced on Perindopril (unless aoricated) which was titrated
to maximum dose, if tolerated. If their BP remainmcontrolled or if the patient
developed side effects to the ACE inhibitor, pasemere commenced on another
agent. The addition of additional BP agents wadentmsed on the patient’s blood
pressure control and chosen in consultation wighntiedical team.

Standard Group

Patients in the standard group received standafzktds treatment, involving a yearly
review, by a member of the diabetes team, in thB @ic at Beaumont hospital +
visits with their GP. They were seen at the beigigand the end of the study by the
vascular intervention nurse. They received gerdiadletes advice but did not
receive advice on vascular risks or changes in gemant and did not receive any
feedback on their visit. If any changes in thgraqgere made during the study by the

patient’s GP, these were recorded as an interuentio

Intensive Group

Patients in the intensive group continued to rezstandard annual review in the
OPD clinic. They were seen by the vascular intervention nurseye2-3 months. At
each visit, risk factors were monitored. Patiemse given individual verbal and
written advice on lifestyle modifications, suchdast, weight reduction, exercise,

alcohol consumption and smoking cessation andyiesidvice was reinforced.
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Patients received feedback on their visit and wdrettey were achieving the desired
vascular risk targets. In order to achieve pregeged targets, medications were
titrated in response to BP and biochemical resalklswing each visit. A letter was

sent to the patient and GP informing them of argnges in treatment.

At each visit in both groups, blood samples weesalr for measurements of total
cholesterol, LDL cholesterol, HDL cholesterol, tyicerides, glycosylated
haemoglobin (HbAC), liver transaminases (LFT’s) and renal func{ion& E). A
random urine sample was collected to measure yradbumin excretion. Blood
pressure was measured, with patient in sittingtiposfor 15 minutesysing an
automated blood pressure device (OMRON 705 CPjeeltonsecutivblood
pressurgeadings were taken, and the average reading wasdesl. A twelve lead
ECG was recorded at the beginning and end of tidy stin addition, smoking status
was noted. Current medications were reviewed agchanges made in therapy

since last visit, were recorded

3.2.4 Ethics

All information collected during this study is sfiliy confidential, in accordance with
data protection laws. The study was approved byethics section of Beaumont
Hospital Medical Research Committee. The purpds$keeostudy was explained to
patients who were eligible for the study. Theyeavprovided with written

information on the background to the study (Appgrii Patients were given
information regarding the possible side effectmeflication being used during the
study and were advised that the medication usétkistudy was not trial medication,
but was used in normal practice by the medicalgzsibn. Patients who agreed to
participate in the study signed a consent form @qujix 6). Patients were given a
seven day cooling off period, whereby if they dedot to participate in the study,
they could change their mind without affecting tHature diabetes management. In
addition, patients were advised that they couldhavaw from the study at any time,
without affecting their future diabetes management.

3.2.5 Analytical methods
HbAlc was measured by high-pressure liquid chrogragghy using HA 8160

analyser (the assay was aligned to the Diabetes@@md Complications trial
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(DCCT)). Total cholesterol and triglycerides wereasured using enzymatic
methods (Olympus AU 2700 or AU 640 machines). Hizds measured using Ultra
N-geneous HDL cholesterol assay, (Genzyme diagigstiK) and LDL was
calculated using the Friedewald equation. Urirsdbymin was measured using the
Cobas Mira S utilizing Audit Diagnostics Microalbumkit. Liver and renal function

was measured by standard laboratory methods.

3.2.6 Statistical analysis

Frequencies and descriptive statistics were useiflarmation such as age, gender
and duration of disease. Continuous data are esguless either mean +/- standard
deviation (SD) or standard error of mean (SEM), @ede compared for significance
using a two-sample t test. Categorical data wengpewed using Chi-squarg?}, a
non-parametric test, to test for significant diffiece between the two related samples,
standard and intensive groups. Cross tabulati@ne used to analyse relationships
between variables and enabled data to be displayeunarised and visually
compared. The level of statistical significance wsntified by the P value p< 0.05.
All of the analysis was performed using the StaEstPackage for Social Sciences
(SPSS 11.0 - 13; Chicago, IL, USA).

3.3 Part 2 — Vascular Risk Factor Questionnaire
This part of the study aimed at capturing any geeckdifference between the
standard and intensive groups with regard to pekieowledge of and attitudes

towards, diabetes and heart disease, following pagticipation in the study.

3.3.1 Study design

It is difficult when assessing knowledge of dialseti® decide which instrument
should be used. According to Glasgow (1997), theeea large number of
psychosocial measures available, which assessddbat different factors. When
general versus diabetes-specific measures havepsyvbeen compared, diabetes-
specific assessments usually appear to be stromg@sures when exploring issues
relating to diabetes, such as Quality of L(#&asgow and Toobert 1988, Bradley
1994 and Welch et al 1994). However, accordinGlasgow (1997), the one
drawback to assessing only diabetes-specific igsuést one may not acquire a
holistic view of the patient. Glasgow (1997) sugjgehat in order to develop
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individualized plans with patients, it is necesdarynderstand both the patients’
perspective and the social environment in whicly e managing their diabetes.
This is particularly relevant with regard to thdealy who have co-morbidities.
Consequently it is important to know the full histef medications and interactions
before planning diabetes related interventionsgGiav 1997).

From a review of the literature, it would appeatthuestionnaires are one of the
most commonly used data collection instruments usedrsing research (Coates
2004). They are designed to gather data from iddals, regarding knowledge,
attitudes, beliefs and feelings and are usefuhfing subjects to report data about
themselves (Coates 2004). They need careful wotdiegsure that the form of the
questions is clear to the respondent, free of sstggeand grammatically correct.
Questionnaires are much less costly in time andeytm administer to a large
number of subjects. It is important that they htheepotential to be completely

anonymous ensuring there is no possibility of wiawer bias (Coates 2004).

There is no standardized instrument available sessattitudes, knowledge or
awareness of hypertension (Oliveria et al 2003pomeasuring knowledge of risk
factors for coronary heart disease (Alm-RoijerletG4). On reviewing the
literature, the questionnaires used in many stugieged to diabetes, examine a
range of issues such as quality of life (Diabetaaly of Life measure (DQOL)
(Jacobson et al 1994), satisfaction with treatm@rite Diabetes Treatment
Satisfaction Questionnaire (DTSQ) (Bradley 19943atisfaction with aspects of
service provided by a diabetes clinic, i.e. waitiimges, privacy (Diabetes Clinic
Satisfaction Questionnaire (DCSQ) Bradley 1994gal@ies Knowledge
Questionnaire (DKQ) (Villagomez 1989). These questaires did not ask the
specific questions relating to patient’'s knowledf&ascular risks, knowledge of
heart disease and its relationship to diabetesylauge of blood pressure and
cholesterol and therefore was not suitable foptimpose of this study. A
guestionnaire developed by Wagner et al (2005h)dgasure heart disease knowledge
in people with diabetes, the Heart Disease Facstiamaire, did look at very
general areas of heart disease and its relatiotshibetes, but did not measure the
specific questions which were required for thigigtauch as did patients’ know what
their vascular risk targets should be, what theiveence to medication was, how
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often they would like to be seen, to name sometaues For the purposes of this
study a questionnaire was devised to ascertairrmidtnowledge of vascular risk
factors. In addition, it looked at a number ofeareelated to diabetes in general
(Appendix 7).

3.3.2 Questionnaire

The questionnaire consisted of predominately clesetbd questions. However,
there were 3 questions of a qualitative nature rethepatients could give their
comments. The questionnaire had four sections ihgp&t demographics, knowledge
of vascular risks, heart disease and attitudesatzetes management. The first
section, containing 7 questions, looked at theasttaristics of the group in question,
gender, age range, treatment and management @ftelsabThe second section,
containing 5 questions, was designed to look aépt&t knowledge of what their
blood pressure and cholesterol reading shouldlhese questions had a fixed
number of alternative responses, one of which Wwagorrect answer. Further
questions ascertained whether the respondents tedtes best of their knowledge,
on medication for blood pressure and cholesterdliaso, compliance with said

medication.

The third section contained 3 questions with a nemalh parts assigned to each
question. Questions were neutrally worded, utigzznnumber of Likert-type
attitudinal scale. This section was designed tasuee patients’ knowledge of heart
disease and vascular risk factors and their relship to diabetes. Patients were
asked how important these areas were in relatitinetdreatment of diabetes. Two
scoring keys were used, a) true, false, don’t kaad b) a little, a lot, don’t know. In
addition, patients were asked whether they fely tred received enough information
regarding vascular risks and diabetes. The scdeyg used included: agree /
strongly agree / undecided / disagree and stratighgree. The final section
containing 12 questions was designed to measutedats to their diabetes
management using a Likert scale from strongly atyestrongly disagree, how often
they would like to be seen by the diabetes nurseialist / hospital doctor, and
whether they thought the study was beneficial &mrth A space for comments was

also provided.
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3.3.3 Pilot

The questionnaire was piloted on two occasiong poiteing sent to respondents in
the study. A total of 40 people took part in thletpaspect of the study — some
patients involved in the randomized controlled aspéthe study, plus patients
attending the diabetes centre for a routine ch@ckRollowing the pilot, minimal
changes were made. These involved minor refinewfahie wording or response
formats of three questions for further clarificatidhe questionnaires were reviewed
by medical and nursing colleagues involved in diebeare and their comments
incorporated into the final questionnaire. Patemho participated in both the pilot
study and the randomized controlled aspect oftindythree patients in intensive

group and two in standard group) were not includetie final analysis.

3.3.4 Sample

Data from patients who completed part 1 of thesiudre reviewed to assess
whether any patients had died or were unable tgptetmthe questionnaire for any
other reason. After exclusion of those patients Wwad died (n=4) and those who
took part in the pilot study (n=5), a total of 1q@estionnaires were sent out — 88 to
patients in the Intensive group and 91 to patieantee Standard group. As mentioned
previously, patients in the standard group receroetine follow up in the out-patient
clinic. They received general diabetes advice tieatment of hypoglycaemia, sharps
disposal and adjusting of insulin if relevant, it not receive any advice on
vascular risks or any changes in their managenatients in the intensive group
were seen by the vascular intervention nurse e2«&ynonths and were given
individual verbal and written advice on lifestyledifications, such as diet, weight
reduction, exercise, alcohol consumption and snpkpatients were given the results
of their blood tests so they could track their pesg and were advised how the

results related to current recommendations.

3.3.5 Procedure

Ethical approval was sought and obtained from BemnirHospital Ethics
Committee. A covering letter explaining the pugasid the intended use of the
information being sought in the questionnaire werg $0 each participant (Appendix
6). Information related to the purpose and thenidésl use of the information being
sought in the questionnaire, was also written erntdip of each questionnaire. It was
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assumed that consent by the patient was giveneyf teturned the questionnaire. No
form of identification was incorporated on the du@®aires, therefore, respondents’
anonymity and confidentially was guaranteed. Thestjonnaires were colour coded
to ensure ease of analysithg data. Intensive patients were given yellow
guestionnaires and standard patients were givetewhestionnaires. A stamped

addressed envelope was included with the questi@na

The questionnaire was sent between 1-2 years folpaompletion of part 1 of the
study, the time scale of when it was sent was wffefor each patient, depending on
the date they entered the randomized controlledgbaine study.

3.3.6 Statistical analysis

Analyses used were frequencies and descriptiviststat so a broad picture of
background information such as age, gender, durafiaisease could be obtained
(Coates 2004). Cross tabulations were used to smadjationships between variables
and enable data to be displayed, summarised andlyi£ompared. Chi-squarg?),

a non-parametric test, was used to test for siniti difference between the two
related samples, standard and intensive groups.léMel of statistical significance
was identified by the P value p< 0.05.

Questions 5, 6, 8 and 10 (Appendix 7), which hadimber of fixed responses
relating to different target levels of which onlgewas correct), were recoded to 2
responses, ‘Correct’ or ‘Incorrect / don’'t knowué3tions 15 — 21, which had
‘strongly agree’ and ‘agree’ were recoded to ‘agn@eaddition, ‘strongly disagree’
and ‘disagree’ were recoded to ‘disagree’. Altleé analysis was performed using
the Statistical Package for Social Sciences (SBIEB Chicago, IL, USA)
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Chapter 4

Research Findings

4.1 Introduction

This chapter presents the results of the reseamtiucted. The first part of the study
aimed to determine whether an intensive, nursegextocol driven clinic could
achieve recommended vascular risk reduction targgiatients with type 2 diabetes.
Patients were followed for a period of one yeartal¥@as collected and education
given by one Diabetes Nurse Specialist. The sepandof the study aimed to
ascertain whether diabetes patients attendingiteasive vascular intervention clinic
would have a clearer understanding of the relakignisetween diabetes and heart
disease than those randomised to standard diala@dc Data was collected by way

of a questionnaire.

4.2 Results of Part 1 of study - randomized contrgd trial

This section looks at the nurse-led randomizedrotiatl aspect of the study and
presents the results under a number of differeading such as:

- Hypertension

- Dyslipidaemia

- Glycaemic control

- Lifestyle interventions.

4.2.1 Demographics

At the start of the study, there were 101 patientBe intensive group and 99 patients
in the standard group. Following randomisatiopafients dropped out from the
standard group (2 died: 3 defaulted) and 7 patiémpped out from the intensive
group (1 died: 6 defaulted) and were not includethe following analyses.
Therefore, follow-up data was available on 94 pasien each group. Both groups
were matched at baseline for demographic and alicitaracteristics (Table 4.2.1)
except more patients in the standard group thamthasive group were on diuretic
therapy (p 0.022).
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Table 4.2.1

of study (meanx SD / %)

Basic demographic and clinical charaetistics of patients at start

Standard n = 94 Intensive n = 94 P value
M/F 50:44 52:42 n/s
Age (yrs) 61.78.8 61.68.8 n/s
Duration DM (yrs) 7.15%5.5 7.26£5.7 n/s
Weight (kgs) 88.4t15.5 88.£14.46 n/s
HBAIC (%) 7.141.4 7.¥1.4 n/s
Total Cholesterol (mmol/L) 4.6+0.9 4.7#0.8 n/s
Triglycerides (mmol/L) 3.03:3.3 3.023.6 n/s
HDL-c (mmol/L) 1.04t.3 1.060.3 n/s
LDL —c (mmol/L) 2.4:0.7 2.5.73 n/s
SBP (mmHg) 149.4: 21.9 146.% 20.9 n/s
DBP (mmHg) 81.4+11.6 80.3+ 10.7
Diabetes treatment:
Diet only 20 (21.3%) 18 (19.1%) n/s
Oral hypoglycaemic agents 52 (55.3%) 56 (59.6%)
Insulin 17 (18.1%) 18 (19.1%)
Oral hypoglycaemic agents + Insulin 5 (5.3%) 2¥®)1
Anti-platelet therapy
Aspirin 66 (70.2%) 70 (74.5%) n/s
Clopidogrel 3 (3.2%) 2 (2.1%) n/s
Warfarin 9 (9.8%) 2 (2.1%) n/s
Hypertension (n / %) 92 (97.9%) 94 (100%) n/s
Blood Pressure agents
ACE inhibitor 55 (59.8%) 55 (58.5%) n/s
Beta Blocker 17 (18.5%) 18 (19.1%) n/s
Calcium Channel blockers 29 (31.5%) 22 (23.4%) n/s
Angiotensin 2 antagonist 9 (9.8%) 10 (10.6%) n/s
Alpha blocker 10 (10.9%) 11 (11.7%) n/s
Diuretic 33 (35.9%) 19 (20.2%) .022
Dyslipidaemia (n / %) 77 (81.9%) 79 (84.0%) n/s
Statin therapy 61 (79.2%) 59 (74.7%) n/s
Smoker 12 (12.8%) 13 (13.8%) n/s

SBP = Systolic blood pressure; DBP = Diastolic blpoessure; TC = Total cholesterol; HDL -¢c =
high-density lipoprotein; LDL-c = low-density lipogtein; HbAlc = haemoglobin Alc; ACE =

angiotensin converting enzyme

4.2.2 Age profile of participants

The average age of patients in both the standatdnéensive groups, was 61 years
(Table 4.2.1), 55.9% patients were over 60 yeaegjef(Table 4.2.2).

Table 4.2.2 Age Group

Standard Intensive Total P value
<40 yrs 0 (0.0%) 2 (2.1%) 2 (1.1%) n/s
40 - 60 yrs 45 (47.9%) 36 (38.3%) 81 (43.1%)
>60 yrs 49 (52.1%) 56 (59.6%) 105 (55.9%)

The average duration of time with diabetes wasafs/€Table 4.2.1), 43.1% of

patients diagnosed with diabetes less than 5 y@atde 4.2.3).

Table 4.2.3 Duration of diabetes

Standard Intensive Total P value
<5yrs 44 (46.8%) 37 (39.4%) 81 (43.1%) n/s
5—-10yrs 31 (33.0%) 34 (36.2%) 65 (34.6%)
>10 yrs 19 (20.2%) 23 (24.5%) 42 (22.3%)
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4.2.3 Macrovascular disease

As can be seen (Table 4.2.1D0% of patients (n=94) in the intensive group had
hypertension at the start of the study and 97.988Zhin the standard group.
Furthermore, Table 4.2.1 shows tBd€6 of patients (n=79) in the intensive group
had dyslipidaemia at the start of the study an@%1in the standard group (n=77).
In addition, quite a number of patients had a nystd macrovascular disease (Table
4.2.4). Seventeen percent of patients had a hisfoaymyocardial infarction (Ml),
17.6% had a history of angiography * insertion sfent, 10.6% had a histooy a
coronary artery bypass gréABG) and 5.3% of patients had a history of a
cerebrovascular accidgi@VA).

Table 4.2.4 Macrovascular disease

Standard Intensive Total P value
Ml 20 (21.3%) 12 (12.8%) 32 (17.0%) n/s
CVA 6 (6.4%) 4 (4.3%) 10 (5.3%) n/s
Angiography * stent 16 (17.0%) 17 (18.1%) 33 (17.6% | nis
CABG 12 (12.8%) 8 (8.5%) 20 (10.6%) n/s

Patients had an ECG at the beginning and the etiteadtudy to ascertain whether
they had evidence of heart disease, (silent MIsth®ack, left ventricular
hypertrophy or ischaemia). A total of 48.6% ofigats had an abnormal ECG at the
end of the study, 37.0% in the intensive group @0.@% in the standard group (p
0.002). During the study, one patient in both gowas admitted to hospital and

underwent a CABG resulting from an abnormal ECG.

Table 4.2.5 Abnormal ECG

Standard Intensive P value
Abnormal | Start of study End of study Start of study Endtatly P value
ECG 50 (53.2%) 56 (60.2%) 41 (43.6%) 34 (37.0%) 0.002
4.3 Blood pressure

Only patients who at the start of the studly fittieel criteria for hypertension, (those
who were on anti-hypertension medication or, thuséents who had blood pressure
>130/80 mmHg), were included in the following blomessure analysis, 100% of
patients in the intensive group and 97.9% of p&ienthe standard group. The

intensive group had a greater reduction in sys®Rdahan the standard group
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(-10.5+1.8 v 1.7+ 2.0) (p <0.001). Furthermore, the intensive grbag a reduction
in diastolic BP (-5.9 ©.9) whereas, there was only a slight decread@astolic BP
in the conventional group (-0.5%0) (p <0.001), (Table 4.3.1).

Table 4.3.1 Change in blood pressure during the sty

Standard (n=92) Change in| Intensive (n=94) Change in| Difference
standard intensive in change
variables at variables at| between
end of end of groups at
study study end of

study
Variable | Start of study End of study Meanz+ Start of study| End of study Meanz P value
SEM SEM
SBP 150.0+21.7 | 151.& 20.5 1.#2.0 146.9-20.9 | 136.4-14.9 | -10.51.8 | 0.001
DBP 81.8+11.4 81.3:10.4 -0.5% 1.0 | 80.310.7 74.4: 9.9 -5.9+0.9 | 0.001

4.3.1 Blood pressure targets

After one year 33.0% of those patients with hypesien in the intensive group,
reached a target systolic BP < 130 mmHg comparéd 1#.0% in the standard group
(p 0.001). In addition, only 16% of patients ie fihtensive group were > 150 mmHg
versus 55.4% in the standard group (p 0.001)(T4lR).

Looking at diastolic blood pressure, 75.5% of pasen the intensive group and
40.2% patients in the standard group reached ettdrgstolic BP < 80 mmHg

(p 0.001) (Table 4.3.2). In addition, only 6.4%patients in the intensive group were
> 90 mmHg versus 16.3% in the standard group (p8).0

Table 4.3.2 Breakdown of blood pressure targefsre and post study (n /%)

Standardn=92) Intensive (n=94) Difference
between
groups at end
of study

Variable Start of study End of study Start of study End of study P value

SBP< 130 mmHg 15 (16.3%) 11 (12.0%) 17(18.1%) 31 (33.0%) 0.001
< 135 mmHg 23 (25.0%) 23 (25.0%) 26 (27.7%) 44 (46.8%) 0.002
< 140 mmHg 36 (39.1%) 30 (32.6%) 41 (43.6%) 67 (71.3%) 0.001
130-150 mmHg | 36 (39.1%) 30 (32.6%) 41 (43.6%) 48 (51.1%) 0.012
> 150 mmHg 41(44.6%) 51 (55.4%) 36 (38.3%) 15 (16.0%) 0.001
DBP < 80 mmHg 40 (43.5%) 37 (40.2%) 44 (46.8%) 71 (75.5%) 0.001
< 85 mmHg 59 (64.1%) 59 (64.1%) 60 (63.8%) 81 (86.2%) 0.001
80-90 mmHg | 34 (37.0%) 40 (43.5%) 35 (37.2%) 17 (18.1%) 0.001
< 90 mmHg 72 (78.3%) 78 (84.8%) 76 (80.9%) 88 (93.6%) n/s
> 90 mmHg 18 (19.6%) 15 (16.3%) 15 (16.0%) 6 (6.4%) 0.038
*shaded results - less conservative target ramggsncluded in total figures
Footnotes: SBP = Systolic blood pressure; DBP sil& blood pressure
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4.3.2 Change in blood pressure targets over the dation of the study

In total, there were 13.4% of patients who wereC>t8nHg at the start of the study

and had reduced their systolic blood pressure 8)<imHg by the end of the study,

21.3% of patients in the intensive group and 5.4%e standard group (Table 4.3.3).

There was no change in blood pressure in 78.5%itiémts, with 11.7% in the

intensive group and 6.5% in the standard group i@ng<130 mmHg throughout

the study.

Table 4.3.3 Change in systolic blood pressure ovtre duration of the study

Group (N / %)

SBP Standard n=92 Intensive n=94 Total change IWeva
<130 Increase in 9 (9.8%) 6 (6.4%) 15 (8.1 %) | 0.006
mmHg BP
No change 78 6 (6.5%) 68 11 (11.7%) | 146 (78.5%)
(84.8%) | remained (72.3%) | remained
<130 mmHg <130 mmHg
72 (78.3%) 57 (60.6%)
remained remained
>130 mmHg >130 mmHg
Reduction in | 5 (5.4%) 20 (21.3%) 25 (13.4%)
BP

Taking into account the change in diastolic bloogspure over time (Table 4.3.4),

one can see that there were 21.5% of patients vene w80 mmHg at the start of the

study and had reduced their diastolic blood pressux80 mmHg by the end of the

study, 34% of patients in the intensive group arfd@8of the standard group. There

was no change in blood pressure in 69.9% patieints.41.5% of patients in the

intensive group and 31.5% in the standard groupaneing < 80 mmHg throughout

the study.

Table 4.3.4 Change in diastolic blood pressure avthe duration of the study

Group (N / %)

DBP Standard n=92 Intensive n=94 Total change &eva
<80 Increase in 11 (12.0%) 5 (5.3%) 16 (8.6 %) | 0.001
mmHg | BP
No change in| 73 (79.4%) | 29 (31.5%) | 57 (60.6%) | 39 (41.5%) 130 (69.9%)
BP remained remained
< 80 mmHg < 80 mmHg
44 (47.9%) 18 (19.1%)
remained remained
> 80 mmHg > 80 mmHg
Reduction in | 8 (8.7%) 32 (34.0%) 40 (21.5%)
BP
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4.3.3 Anti-hypertensive agents

Both groups were matched with regards to drug theaa the beginning of the study
(Table 4.2.1), except there were more patientsiaretics in the standard group
(35.9%) at the beginning of the study, as opposélé intensive group (20.2%)

(p 0.022). In contrast, more patients were onakatagonists (45.7% v 20.7%,
p<0.001) and Alpha blockers (29.8% v 12.0%, p 0)@@4he intensive group at the
end of the study (Table 4.3.5). Also, more patientthe intensive group were on

maximum dose of these anti-hypertensive agents,ghtients in the standard group.

Table 4.3.5 Anti-hypertensive agents at the end tiie study

Variable Standard (n=92) Intensive (n=94) Differenc
between
groups at
end of study

BP agents End of study End of study P value

A2 antagonist 19 (20.7%) 43 (45.7%) 0.001

Max dose 4 (4.3%) 20 (21.3%) 0.002

Ace inhibitor 55 (59.8%) 62 (66.0%) n/s

Max dose 22 (23.9%) 42 (44.7%) 0.036

B Blocker 19 (20.7%) 13 (13.8%) n/s

Max dose 7 (7.6%) 6 (6.5%) n/s

Ca Channel 30 (32.6%) 27 (28.7%) n/s

Max dose 14 (15.2%) 15 (16.0%) n/s

Diuretic 37 (40.2%) 51 (54.3%) n/s

A blocker 11 (12.0%) 28 (29.8%) 0.004

Max dose 2 (2.2%) 17 (18.1%) 0.007

4.3.4 Change in anti-hypertensive agents over thaidhtion of the study

In Table 4.3.6, where the change between groupsaleslated over time, it can be
seen that there was an increase of 37.2% in tiseqpbeng of A2 antagonists in the
intensive group as opposed to 12% in standard gi@e@.001). In addition, there
was an increase in prescribing of diuretics, 34%h@intensive group as opposed to
7.6% in standard group (p<0.001), Alpha blocke®s1% in the intensive group as
opposed to 2.2% in standard group (p 0.001), ACGibitors, 20.2% in the intensive
group as opposed to 8.7% in standard group (p D@89 Calcium Channel agents,
12.8% in the intensive group as opposed to 4.3%tandard group (p 0.045). There

was no significant difference in prescribing of 8&iockers.

75



Table 4.3.6

Change in anti-hypertensive agents ding the study

Standard (n=92) Intensive (n=94) Total P value
change
A2 Reduction in| 1 (1.1%) 2 (2.1%) 3 (1.6%) <0.001
antagonist | meds
No change | 80 (86.9%) | 8 (8.6%) 57 (60.6%) | 8 (8.5%) 137
in meds remained on remained on | (73.7%)
A2 A2
72 (78.3%) not 49 (52.1%)
on A2 not on A2
Increase in | 11 (12%) 35 (37.2%) 46
meds (24.7%)
ACE Reduction in | 8 (8.7%) 12 (12.8%) 20 0.039
Inhibitor meds (10.8%)
No change | 76 (82.6%) | 47 (51.1%) 63 (67%) | 43 (45.7%) 139
in meds remained on remained on | (74.4%)
ACE ACE
29 (31.5%) not 20 (21.3%)
on ACE not on ACE
Increase in | 8 (8.7%) 19 (20.2%) 27
meds (14.5%)
B Blocker | Reductionin| 2 (2.2%) 6 (6.4%) 8 (4.3%) n/s
meds
No change | 86 (93.4%) | 15 (16.3%) 87 (92.5%) | 12 (12.7%) | 173
in meds remained on B remained (93%)
Blocker onB
Blocker
71 (77.1%) not 75 (79.8%)
on B Blocker not on B
Blocker
Increase in | 4 (4.3%) 1(1.1%) 5 (2.7%)
meds
Ca Channel| Reduction in| 3 (3.3%) 7 (7.4%) 10 0.045
agent meds (5.4%)
No change | 85 26 (28.2%) 75 15 (15.9%) 160
in meds (92.3%) | remained on Ca C| (79.7%) | remained on (86%)
CacC
59 (64.1%) not on 60 (63.8%) not|
CaC onCacC
Increase in | 4 (4.3%) 12 (12.8%) 16
meds (8.6%)
Diuretic Reduction in| 3 (3.3%) 0 (.0%) 3 (1.6%)| <0.001
meds
No change | 82 30 (32.6%) 62 19 (20.2%) 144
in meds (89.1%) | remained on (65.9%) | remained on (77.4%)
diuretic diuretic
52 (56.5%) not on 43 (45.7%) not
diuretic on diuretic
Increasein | 7 (7.6%) 32 (34%) 39 (21%
meds
A Blocker | Reductionin| 1 (1.1%) 1(1.1%) 2 (1.1%) 0.001
meds
No change | 89 9 (9.8%) 75 10 (10.6%) 164
in meds (96.7%) remained on A (79.7%) remained on | (88.2%)
Blocker A Blocker
80 (86.9%) not 65 (69.1%)
on A Blocker noton A
Blocker
Increase in | 2 (2.2%) 18 (19.1%) 20
meds (10.8%)
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4.3.5 Number of anti-hypertensive agents

At the beginning of the study, more patients instendard group (20.7%) were on 3

or more anti-hypertensive agents than in the intergroup (12.8%). In contrast, at

the end of the study, there were substantially rpateents in the intensive group

(45.7%) on 3 or more anti-hypertensive agents coatpaith 25.0% in the standard

group (p 0.004).

Table 4.3.7

Number of anti-hypertensive agents

Variable

Standard (n=92)

Intensive (n=94)

Differehetween
groups at end of study

End of study

End of study

P value

No BP agents

13 (14.1%)

6 (6.4%)

0.004

1 agent

17 (18.5%)

22 (23.4%)

2 agents

39 (42.4%)

23 (24.5%)

3 or more agents

23 (25.0%)

43 (45.7%)

Looking at change over time between the groupsl€l43.8), it can be seen that

there were more changes in the number of agetiteiimtensive group than in the

standard group.

4.3.8 Change in the number of anti-hypertensive agés

Agents Standard (n=92) Intensive (n=94) P val

Reduction | 1agent | 1> 0 2 (2.2%) 1 (1.1%) 0 (.0%) 0 (0.0%) | 0.001

in meds 2->1 1(1.1%) 0 (0.0%)

2 agents| 20 2 (2.2%) 0 (.0%)
3agents| 3P0 1 (1.1%) 0 (.0%)

No change in meds 68 (73.9%) 18 (19.6%) | 41 (43.6%) | 12 (12.8%)
remained on remained on
3 agents 3 agents
26 (28.2%) 11 (11.7%)
remained on remained on
2 agents 2 agents
13 (14.1%) 12 (12.8%)
remained on remained on
1 agent 1 agent
11 (12.0%) 6 (6.3%)
remained on remained on
no no medication
medication

Increase | 1agent | 2> 3 18 (19.6%) | 4 (4.3%) 42 (44.7%) | 20 (21.3%)

in meds 1>2 11 (12.0%) 12 (12.8%)

0>1 3 (3.3%) 10 (10.6%)
2agents | B3 1(1.1%) 10 (10.6%)
3agents | 0> 3 0 (.0%) 1(1.1%)

4.3.6 Blood pressure interventions

The number of patients in the intensive group (%.Wwho had four or more blood

pressure interventions (increasing doses of cumadlication, or addition of further
agents) was substantially higher than in the stahgieup (4.3%)( p 0.001) (Table
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4.3.9). In fact in the intensive group, 6.4% ofigats had 7 interventions, 3.2% had

8 interventions and 2.1% of patients had 11 inteiiees.

Table 4.3.9 Blood pressure interventions during té study

Group (n / %)

Blood pressure interventionsg Standard (n=92) Intensive (n=94) P value
during the study
No interventions 43 (46.7%) 11 (11.7%) 0.001

1 intervention 27 (29.3%) 9 (9.6%)

2 interventions 8 (8.7%) 14 (14.9%)
3 or more interventions 10 (10.9%) 17 (18.1%)
4 or more interventions 4 (4.3%) 43 (45.7%)

4.4

Only those patients who, at the start of the stiittgd the criteria for dyslipidaemia,

Lipids

(those patients who were on statin therapy, or hdmbraised total cholesterol or LDL
cholesterol), were included in the following an&y81.9% of patients in the
intensive group, and 84.0% in the standard grote. @iochemical results for LDL-c,
HDL-c and triglycerides are not constant throughbetstudy. This was due to the
fact that some patients may not have these vagab&asured, or when a patient’s
total cholesterol or triglyceride level were markeelevated, it was not possible to
measure the HDL-c or LDL-c levels. Therefore athlgse results which were

available were included in the following analysis.

Patients in the intensive group had greater rednct total cholesterol (-0.680.1)
compared to the standard group (-0£1®.1), (p 0.001) (Table 4.4.1). There was
also a significant difference in LDL-c, but no digeant differences for HDL and

triglycerides.

Table 4.4.1 Change in lipids during the study
Standard (n=77) Change in | Intensive (n=79) Change in | Differenc
standard intensive ein
variables at variables at | change
end of study end of study | between
groups at
end of
study
Variable | Start of End of Mean+ SEM | Start of End of Mean SEM | P value
study study study study
TC 4.6% 0.9 4.53 0.9 -0.16+ 0.1 4.78+ 0.9 4.09£ 0.8 -0.690.1 | 0.001
LDL 24+0.7 2.407 -0.01+0.1 2.54+ 0.8 2.0+ 0.6 -0.54-0.1 | 0.001
HDL 1.02+ 0.3 1.0% 0.3 0.02+ 0.0 1.0+ 0.3 1.0+ 0.3 0.02t 0.0 n/s
Trigs 3.20+ 3.6 2.6@ 1.7 -0.60+ 0.4 3.3+3.8 24517 -0.83: 0.3 n/s
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4.4.1 Lipid targets
At the start of the study a total of 53.8% of pattsereached the target total
cholesterol of < 4.8 mmol/L. Whereas, at the enithe study, a total of 74.4% of

patients reached the target of < 4.8 mmol/L, 84d8%atients in the intensive group

and 63.6% in the standard group (p 0.003). Asbeaseen there was a significant

difference in LDL cholesterol during the study, w84.1% in the intensive group

reaching the target of < 2.6 mmol/L compared wizil6és in the standard group

(p 0.003). There was no significant differencensstn groups with regard to HDL

cholesterol or triglycerides (Table 4.4.2).

Table 4.4.2 Breakdown of lipid targets pre and posstudy (n /%)

Standard (n=77) Intensive (n=79) P value
between
groups at
end of study

Variable Start of study End of study Start of study End of study P value
TC < 4.8 mmol/L 43 (55.8%) 49 (63.6%) 41 (51.9%) 67 (84.8%) 0.003
4.8 — 6 mmol/L 27 (35.1%) 24 (31.2%) 32 (40.5%) 11 (13.9%) 0.012
<5 mmol/L 45 (58.4%) 57 (74.0%) 48 (60.8%) 70 (88.6%) 0.024
> 6 mmol/L 7 (9.1%) 4 (5.2%) 6 (7.6%) 1 (1.3%) n/s
Triglycerides < 1.9 28177 (36.4%) | 32/76 (42.1% 25/79 (31.6%) 38/791%8® | n/s
mmol/L
HDL-c > 1 mmol/L 34/74 (45.9%)| 41/75 (54.7% 37(AB.7%) | 35/75 (46.7%)| nls
LDL-c < 2.6 mmol/L | 39/64 (60.9%)| 41/66 (62.1% 32/@8.5%) | 58/69 (84.1%) 0.006

Footnotes: TC = Total cholesterol; HDL -c = high-glignlipoprotein; LDL-c = low-density lipoprotein

4.4.2 Change in total cholesterol over the duratioof the study

Again, if looking at the change in total cholesteatoring the study (Table 4.4.3),

41.8% patients in the intensive group and 19.5%énstandard group whom at the

start of the study, were > 4.8 mmol/L reduced tbholesterol to < 4.8 mmol/L by

the end of the study (p 0.011). However, there meashange in cholesterol in 59.0%

of patients, with 43.0% in intensive group and 44 df patients in the standard group

remaining < 4.8 mmol/L throughout the study.
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Table 4.4.3 Change in total cholesterol over theudation of the study (n /%)

Group (N / %)
TC Standard (n=77) Intensive (n=79) Total P value
change
Total Increase in 9 (11.7%) 7 (8.9%) 16 (10.3%) 0.011
cholesterol cholesterol
<4.8 mmol/L | No change in| 53 34 (44.1%) 39 34 (43.0%) 92 (59.0%)
cholesterol (68.8%) | remained (49.3%) | remained
< 4.8 mmol/L < 4.8 mmol/L
19 (24.7%) 5 (6.3%)
remained remained
> 4.8 mmol/L > 4.8 mmol/L
Reduction in | 15 (19.5%) 33 (41.8%) 48 (30.8%
cholesterol

4.4.3 Statin therapy

At the end of the study, 96.2% of patients withlghydaemia in the intensive group

were receiving statin therapy compared to 87.0%eénstandard group (p 0.045) and
27.8% and 20.8% respectively were on maximum thefap= n/s) (Table 4.4.4).

Only 1 patient in either group was on fibrate tipgrat the completion of the study

and this was in addition to statin therapy.

Table 4.4.4 Statin therapy during the study

Standardn=77)

Intensive (n=79)

Difference
between groups at
end of study

Variable Start of study End of study Start of study| End of study P value
Statin 61 (79.2%) 67 (87.0%) 59 (74.7%) 76 (96.2%) 0.045
Max dose 12 (15.6%) 16 (20.8%) 11 (13.9%) 22 (27.8%| n/s

If change in statin therapy between groups is Idakte although there was an

increase in the number of patients in the intengre@ip on statin therapy (22.8%)

compared to the standard group (9.1%) (Table 4thesEe was no overall significant

difference.

Table 4.4.5 Change in statin therapy during the sidy

Standard (n =77) Intensive (n =79) Total P
change value
Statin | Stopped statin | 1 (1.3%) 1(1.3%) 2(1.3%) | nis

therapy
No change in 69 60 (77.9%) 60 58 (73.4%) 129
meds (89.6%) remained on (75.9%) remained on | (82.7%)

statin a statin

9 (11.7%) not 2 (2.5%) not

on a statin on a statin
Started statin 7 (9.1%) 18 (22.8%) 25(16.0%)
therapy
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4.4.4 Lipid interventions

The number of patients in the intensive group wao & or more lipid interventions
during the study (44.3%), was significantly highieain the standard group

(7.8% patients), (p <0.001) (Table 4.4.6). Theserventions included increasing the
dose of current therapy or changing to a diffesgy@nt.

Table 4.4.6 Lipid interventions during the study

Group (n/ %)
Lipid interventions during the study  Standard Intensive Total (n=156) | P value
(n=77) (n=79)
No interventions 54 (70.1%) 23 (29.1%) 77 (49.4%)| 0.001
1 intervention 17 (22.1%) 21 (26.6%) 38 (24.4%)
2 or more interventions 6 (7.8%) 35 (44.3%) 41 3926).

4.5 Glycaemic Control

When looking at change in HbAlc over time betwdengroups, the intensive group
had a reduction in HbAlc (-0.34 0.13), whereas there was a minimal reduction in
the standard group (p 0.013) (Table 4.5.1).

Table 4.5.1 Change in Glycaemic control during thetudy

Standard (n=94) Change in | Intensive (n=94) Change in | Difference in
standard intensive change between
variables at variables at | groups at end of
end of study end of study | study

Variable Start of | End of Meanz+ Start of | End of Mean+ SEM | P value
study study SEM study study
HbAlc 7.1+1.4 7.21.5 0.12+ 0.1 7.#14 | 6.8+14 | -0.340.1 | 0.013

4.5.1 Glycaemic targets

In the intensive group, 52.1% reached target HI§Al6.5%) compared with 33.0%

in the standard group (p 0.012) (Table 4.5.2).tlfarmore, using a less conservative
target range (< 7%), a total of 58.5% of patie@6&0% of patients in the intensive
group and 51.1% in the standard group reacheddigst (p 0.054).

Table 4.5.2 Breakdown of glycaemic targets pre anbst study (n /%)

Standard (n=94) Intensive (n=94) Difference
between groups
at end of study

Variable Start of study End of stud Start of study | End of study | P value
HbAlc <6.5 (%) | 32 (34.0%) 31 (33.0%) | 39 (41.5%) 49 (52.1%) | 0.012
<7 (%) 49 (52.1%) 48 (51.1%) | 44 (46.8%) 62 (66.0%) | 0.54
6.5 -8 (%) 42 (44.7%) 40 (42.6%) 31(33.0%) 32 (34.0%) n/s
>8 (%) 20 (21.3%) 23 (24.5%) 24 (25)5 13 (13.8%) n/s

Footnotes: HbAlc = Haemoglobin Alc
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4.5.2 Change in glycaemic targets during the study

If looking at the change in glycaemic targets daitine study (Table 4.5.3), 14.4% of
patients whom at the start of the study were > 6138d reduced their HbAlc to

< 6.5% by the end of the study, 19.1% of patiemtfe intensive group and 9.6% in
the standard group (p n/s). However, there washange in HbAlc in 76.1% of
patients, with 32.9% in intensive group and 23.4%atients remaining < 6.5%

throughout the study.

Table 4.5.3 Change in glycaemic targets during thetudy

Group (N / %)
HbAlc Standard Intensive Total P valu
HbAlc | Increase in HbAlc 10 (10.6%) 8 (8.5% 18 (9.6%) | n/s
<6.5% No change in HbAlc| 75 22 (23.4%) | 68 31 (32.9%) | 143 (76.1%)
(79.8%) remained (72.3%) remained

< 6.5% <6.5%

53 (56.4%) 37 (39.4%)

remained remained

> 6.5% > 6.5%

Reduction in HbAlc 9 (9.6%) 18 (19.1%) 27 (14.4%

4.5.3 Diabetes treatment regimes
There was a slight increase in the number of petien oral hypoglycaemic agents in
addition to insulin in the intensive group othemvthere was no difference in drug

treatment in either group at the end of the stUdple 4.5.4).

Table 4.5.4 Diabetes treatment regimes

Variable Standard (n=94) Intensive (n=94) Differetetween
groups at end of the
study

Diabetes management Start of study End of study rt &tatudy | End of study| P value

Diet controlled 20 (21.3%) 16 (17.0%) 18 (19.1% (18.0%) n/s

OHA 52 (55.3%) 58 (61.7%) 56 (59.6%) 53 (56.4%

Insulin 17 (18.1%) 15 (16.0%) 18 (19.1%) 15 (16.0%

OHA and insulin 5 (5.3%) 5 (5.3%) 2 (2.1%) 10 (P8)6

4.5.4 Change in diabetes treatment regimes durindné study

When looking at change over time (Table 4.5.5)dlveas no change in treatment in
a large percent of patients. Of note 2 patientBenintensive group stopped oral
hypoglycaemic agents during the study and revedeliet control. Also 3 patients
in the standard group and 1 patient in the intenghoup, who were on insulin at the

start of study, reverted back to oral hypoglycaeagients. As can be been seen, there
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were more changes in diabetes treatment, partigutathe intensive group, with

slightly more patients in the intensive group osuiim therapy.

Table 4.5.5 Change in diabetes treatment regimes dag the study

Diabetes Treatment Standard (n=92) Intensive (n=94) P
value
Reduction| 1 change | Insulin> OHA 3 (3.2%) | 3 (3.2%) 3 (3.2%) 1(1.1%) n/s
in meds OHA - Diet 0 (.0%) 2 (2.1%)
2 changes| OHA &insulin | 1 (1.1%) 0 (.0%)
> OHA
No change in meds 83 17 (18.1%) 77 14 (14.9%)
(88.3%) | remained diet| (81.9%) | remained diet
controlled controlled
48 (51.1%) 49 (52.1%)
remained on remained on
OHA OHA
14 (14.9%) 12 (12.8%)
remained on remained on
insulin insulin
4 (4.2%) 2 (2.1%)
remained on remained on
OHA & OHA &
insulin insulin
Increase | 1 change | Diet> OHA 7 (7.4%) | 4 (4.2%) 10 3 (3.2%)
in meds OHA = insulin 2 (2.1%) (10.6%) 2 (2.1%)
Insulin > OHA 1(1.1%) 5 (5.3%)
& insulin
2 changes | Diet = insulin 0 (.0%) 0 (.0%) 4(4.3%) | 1(1.1%)
OHA > OHA & 0 (.0%) 3 (3.2%)
insulin

4.5.5 Glycaemic interventions during the study

In the intensive group 36.2% of patients had tlmremore glycaemic interventions
compared with 5.3% in the standard group, (p <0.Q04ble 4.5.6). These

interventions included increasing the dose of aurtieerapy, or, if glycaemic target

was not reached and patients were on one agefmmngaaitother agent or changing to

a different agent.

Table 4.5.6  Glycaemic interventions during the sty
Group (n / %)
Glycaemic interventions during | Standard (n=94) Intensive (n=94) Total (n=188) Rea
the study
No interventions 46 (48.9%) 32 (34%) 78 (41.5%) | 0.001

1 intervention

30 (31.9%)

14 (14.9%)

44 (23.4%)

2 interventions

13 (13.8%)

14 (14.9%)

27 (14.4%)

3 or more interventions

5 (5.3%)

34 (36.2%)

39726)
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4.6 Weight
As can be seen in Table 4.6.1, there was no afisigmii difference in weight between

groups during the study. Body Mass Index (BMI) wmas measured.

Table 4.6.1 Change in weight during the study
Standard (n=94) Change in Intensive (n=94) Change in | Difference
variables at variables at | between
end of study end of study | groups
at end of
study
Variable | Start of End of Mean+ SEM Start of End of Meant SEM | P value
study study study study
Wt 88.4+155 | 88.6:164 | 0.15+04 88.7£14.6 | 89.0+15.3 0.26t 0.4 n/s
4.7 Smoking

At the end of the study, 9.0% of patients weré stiloking, 9.6% in standard group
and 8.5% in intensive group, five patients in iigiga group stopped smoking and
three patients in the standard group. A numbeiatépts were ex-smokers (46.3%).

4.8 Anti-platelet therapy

87.2% of patients in the intensive group compaoe4t5% in the standard group
were on aspirin by the end of the study (p 0.0Z@p(e 4.8.1). In addition, there
were a number of patients in either group on bathidn and Clopidogrel. One

patient in the intensive group was unable to takpi#n due to a gastric ulcer.

Table 4.8.1 Anti-platelet therapy during the study

Variable Standard (n=94) Intensive (n=94) Difference
between
groups at
end of study

Anti-platelet therapy | Start of study End of study | Start of study End of study | P value

Aspirin 66 (70.2%) 70 (74.5%) 70 (74.5%) 82 (87.2%) 0.040

Clopidogrel 3 (3.2%) 4 (4.3%) 2 (2.1%) 7 (7.4%) n/s

Warfarin 9 (9.6%) 9 (9.6%) 2 (2.1%) 3 (3.2%) n/s

49 Adverse events

Forty adverse events occurred in the intensivegommpared to ten in the standard

group. In the intensive group, seven patientsiredqueduction in the dose or

stopped diuretic therapy due to slight worseningeol function, seven patients

stopped calcium channel blocker due to ankle oed&ugaeen patients stopped
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ACE- inhibitors due to a cough, four patients s&gbpngiotensin-2 antagonists due
to stomach cramps. Four patients required reductidghe sulphonylurea dose due to
hypoglycaemia and three patients stopped Metfodu@to gastrointestinal upset.
One patient on a statin had raised creatinine kiaasociated with myositis and
temporarily stopped statin therapy, but after agaeof time recommenced a different

agent.

In the standard group, seven patients stopped AGibitors due to a cough, two
patients stopped calcium channel blocker due tteamddema and one patient

stopped diuretics due to worsening renal function.

4.10 Lifestyle interventions

As mentioned previously, patients in the standaodijg did not receive any education
about vascular risk factors during the study. Haeveéhey could have had education
from other sources such as the diabetes day cé&m®®,or from their GP. Patients in
the intensive group were given advice regardingifiadde risk factors such as diet,
smoking and exercise. As can be seen (Table 4,4b1)% of patients in the
intensive group had two or more exercise interearst this would be in the form of
discussing exercise in general and possibly settitagget for that respondent to work
on prior to the next visit. In the intensive grobp.1% of patients had two or more
diet interventions, including looking at portionges, snacks and type of food eaten.
A diet sheet was given if appropriate, with a bésad plan. Patients were asked if

they wished to see the dietician, but no respondesited to see the dietician.

Patients in both groups were given general dialetasation regarding;-
a) Treatment of hypoglycaemia

b) Blood glucose targets

c¢) Timing of blood testing and hand washing

d) Sharps disposal

e) Home blood glucose monitoring.

As can be seen (Table 4.10.1), both groups weengiiabetes education, but as the
intensive group were seen every 2 — 3 months andagion was reinforced at each

visit, 62.8% of patients in the intensive group Baak more interventions. In
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addition, as can be seen (Table 4.10.1), both groeguired counselling on a number
of psychological issues not related to diabetesifipally, but which could cause
stress and therefore could affect blood pressultlegbmaemic control. These issues
varied between general support and encouragenmmniselling, referral to a social
worker / counsellor, bereavement and possibly raffén bereavement counsellor in

hospital, family stress, illness or death — spopaegnt, child or grandchild.

Table 4.10.1 Lifestyle interventions during the stdy

Group (n/ %)
Standard (n=94) Intensive (n=94) P value

Exercise interventions No interventions 93 (98.9%) 31 (33.0%) 0.001
during the study 1 intervention 1(1.1%) 20 (21.3%)

2 or more interventions 0 (0.0%) 43 (45.7%)
Diet interventions during | No interventions 89 (94.7%) 19 (20.2%) 0.001
the study 1 intervention 5 (5.3%) 27 (28.7%)

2 or more interventions 0 (0.0%) 48 (51.1%)
Diabetes education No interventions 21 (22.3%) 12 (12.8%) 0.001
interventions during the | 1 intervention 14 (14.9%) 11 (11.7%)
study 2 interventions 42 (44.7%) 12 (12.8%)

3 or more interventions 17 (18.1%) 59 (62.8%)
Psychosocial interventions No interventions 40 (42.6%) 14 (14.9%) 0.001
during the study 1 intervention 20 (21.3%) 13 (13.8%)

2 interventions 19 (20.2%) 18 (19.1%)

3 or more interventions 15 (16.0%) 49 (52.1%)
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4.11 Results of Part 2 of the study — Risk Factor @gstionnaire
The study aimed to ascertain whether diabetesmatatending the vascular
intervention clinic would have a clearer understagaf the relationship between
diabetes and heart disease than those randomiseghttard diabetic care. This
section looks at the results obtained from the mascisk questionnaire sent to
patients. The following analysis looked at themas risk factors and combined
guestions related to specific subjects such as:

- Hypertension

- Dyslipidaemia

- Glycaemic control

- Quantitative and qualitative analysis relatingite study

As all participants of the study did not alwaysvaeseach question in the
questionnaire, the total number of respondentgdch variable is not constant and

only those who answered the questions were includ#éte relevant analyses.

4.11.1 Demographics

There was a 75% response rate to the questionnéiretal of 134 patients returned
questionnaires, 69/91 (76%) patients in the stahdeyup and 65/88 (74%) patients
in the intensive group. There was also verbal arig post / telephone, that one

patient had died in the intensive group and 1 pates in hospital.

4.11.2 Gender and age profile

The gender breakdown in the total group was 57%snahd 42% females
(Table 4.11.1), with a larger although insignificpercentage of males in the
intensive group 41/65 (63.1%) than the standardmB6/69 (52.2%).

Table 4.11.1 Gender

Group (N / %)
Gender Standard (n=69) Intensive (n=65) Total @1 P value
Male 36 (52.2%) 41 (63.1%) 77 (57.5%) n/s
Female 33 (47.8%) 24 (36.9%) 57 (42.5%)

The age profile of the group showed that the largescentage of patients (37.3%)
were in 60 — 69 age group (Table 4.11.2), indeedhjority of patients were 60
years (66.4%).
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Table 4.11.2 Age Profile

Group (n/ %)
Standard (n=69)| Intensive (n=65%) Total (n=134) Re@a
Age group 30 -39 0 (0.0%) 1 (1.5%) 1 (0.7%) n/s
40 - 49 3 (4.3%) 5 (7.7%) 8 (6.0%)
50 - 59 22 (31.9%) 14 (21.5%) 36 (26.9%)
60 - 69 24 (34.8%) 26 (40.0%) 50 (37.3%)
Over 70 20 (29.0%) 19 (29.2%) 39 (29.1%)

4.12 Diabetes treatment regimes

Table 4.12.1 provides detailed information in resgoto the question relating to
diabetes treatment. A total of 57.6% of patienésaron oral hypoglycaemic agents,

57.4% in the standard group and 57.8% in the intergroup.

Table 4.12.1 Diabetes treatment regimes

Group (N / %)
Diabetes treatment Standard (n=68) Intensive (n=64) Total (n=132) Rea
Diet controlled only 8 (11.8%) 4 (6.3%) 12 (9.1%) n/s
Diet and tablets 39 (57.4%) 37 (57.8%) 76 (57.6%)
Diet, tablets and insulin 7 (10.3%) 13 (20.3%) 286.2%)
Diet and insulin only 14 (20.6%) 10 (15.6%) 24 0r8)

Question 7 asked if patients were on insulin oricetbn, which could potentially
cause hypoglycaemia (low blood sugar). Howeveaprsingly only 29.3% of

patients were aware of the correct treatment obglyraemia (Table 4.12.2).

Table 4.12.2 Treatment of hypoglycaemia

Group (N / %)
Treatment of hypoglycaemia Standard (n=4{l) Inten@=34) | Total (n=75) P value
Lucozade plus bread / biscuits 12 (29.3%) 10 (29.4% | 22 (29.3%) n/s
Incorrect / don’t know 29 (70.7%) 24 (70.6%) 53.7P0)

4.13 Questions related to Blood Pressure

Table 4.13.1 provides detailed information and oases to a number of questions
relating to blood pressure. It can be seen thigt 8% of patients knew what their
ideal blood pressure should be (< 130/80 mmHg)wéler, 91% of patients

indicated that they knew blood pressure control veag important in the treatment

of diabetes. A high percentage of patients inoe group appeared to be aware that
weight gain (98.4%) and stress (96.1%) can alscaffour blood pressure. As can
be seen there are no significant differences betlez standard and intensive group

for any of these variables.
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Table 4.13.1 Questions relating to Blood pressure

(Number: S/1) Group (n/ %)

Standard Intensive Total P value
Ideal blood pressure Correct 19 (28.4%) 22 (37.9% 41 (32.8%)| nl/s
(125: 67 /58) Incorrect / don’t know 48 (71.6%) 36 (62.1%) 84.(8%)
How important is blood A little 1 (1.6%) 3 (5.0%) 4 (3.3%) n/s
pressure control in the A lot 55 (88.7%) 56 (93.3%)] 111 (91.0%
treatment of diabetes Don't know 6 (9.7%) 1 (1.7%) 7 (5.7%)
(122: 62 / 60)
Weight gain affects your True 65 (90.7%) 58 (100%) 123 (98.4%) n/s
blood pressure (125: 67/ 58) False / don’t know 2 (3.0%) 0 (0.0%) 2 (1.6%)
Stress affects your blood | True 62 (92.5%) 60 (100%) 122 (96.1%) n/s
pressure (127: 67 / 60) False / don't know 5 (7.5%) 0 (0.0%) 5 (3.9%)
| have received enough Agree 48 (77.4%) 50 (86.2% 98 (81.7%)| n/s
information regarding Disagree 4 (6.5%) 0 (0.0%) 4 (3.3%)
Blood pressure and diabetgSyndecided 10 (16.1%) | 8(13.8%)| 18 (15.0%
(120: 62/ 58)

4.14 Questions related to Cholesterol

Table 4.14.1 provides detailed information and oases to a number of questions
relating to cholesterol. Only 34.9% of patientgewnwhat their ideal cholesterol
should be (< 4.8 mmol/L), with a higher percentha intensive group (41.4%) than
the standard group (29.4%). However, 87.7% ofpédiindicated that they knew
how important reducing cholesterol was in the treait of diabetes and 92.8% of

patients appeared to be aware that high cholestaroaffect your blood vessels.

There are no significant differences between taedsdrd and intensive group for any

of these variables.

Table 4.14.1 Questions relating to cholesterol

(Number: S /1) Group (n/ %)

Standard Intensive Total P value
Ideal cholesterol Correct 20 (29.4%) 24 (41.4%) 44 (34.9%) | n/s
(126: 68 / 58) Incorrect/don’t know 48 (70.6%) 34 (58.6%) 82 (65)1
How important is A little 2 (3.1%) 2 (3.4%) 4 (3.3%) n/s
reducing cholesterol in | A lot 54 (84.4%) 53 (91.4%) 107 (87.7%)
the treatment of diabetes Don’t know 8 (12.5%) 3 (5.2%) 11 (9%)
(122: 64 / 58)
High cholesterol can True 61 (92.4%) 55 (93.2%) 116 (92.8%) | n/s
affect your blood vessels$ False / don’t know 5 (7.6%) 4 (6.8%) 9 (7.2%)
(125: 66 / 59)
| have received enough | Agree 45 (73.8%) 48 (85.7%) 93 (79.5%) n/s
information regarding Disagree 6 (9.8%) 1(1.8%) 7 (6.0%)
cholesterol and diabetes Undecided 10 (16.4%) 7 (12.5%) 17 (14.5%)
(117: 61 /56)
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4.15 Questions related to Glycaemic control

Table 4.15.1 provides detailed information and oeses to a number of questions
relating to glycaemic control. It can be seen tdy 31.9% of patients knew what
their ideal HbAlc (<6.5%) should be. Whereas,ghér percentage of patients,
(77.1%), knew what their ideal blood sugar show@dletween 4-8 mmol/L). A total
of 93.7% of patients indicated that they knew howaortant blood sugar control is in
the treatment of diabetes. More patients in thensive group (81.7%) felt that it
would be easier to control their diabetes by hadmteck up every 2/3 months than
in the standard group (70.8%). A total of 81.7%afients felt that they had received
enough information regarding blood sugar contral diabetes As can be seen, there
are no significant differences between the standadiintensive group for any of
these variables.

Table 4.15.1 Questions relating to glycaemic corar

(Number: S/1) Group (N / %)

Standard Intensive Total P value
Ideal HbAlc Correct 16 (25.0%)| 21 (40.4% 37 (31.9%)| n/s
(116: 64 /52) Incorrect / Don't know | 48 (75.0%) 31 (59.6%) 79.(B®)
Ideal blood sugar Correct 50 (72.5%)| 51 (82.3% 101 (77.1%)n/s
(131: 69/ 62) Don’t know 19 (27.5%)| 11 (17.7%) 30 (22.9%)
How important is blood A little 2 (3.0%) 3 (4.9%) 5 (3.9%) n/s
sugar control in the A lot 61 (92.4%) | 58 (95.1%) 119 (93.7%
treatment of diabetes Don't know 3 (4.5%) 0 (0.0%) 3 (2.4%)
(127: 66 / 61)
It would be easier to contro] Agree 46 (70.8%)| 49 (81.7% 95 (76.0%)| n/s
my diabetes by having a Disagree 6 (9.2%) 4 (6.7%) 10 (8.0%)
check up every 2-3 months| Undecided 13 (20.0%)| 7 (11.7%) 20 (16.0%
(125: 65 / 60)
| have received enough Agree 60 (93.8%)| 55 (96.5% 115 (95.0%) n/s
information regarding blood Disagree 2 (3.1%) 2 (3.5%) 4 (3.3%)
sugar control and diabetes | Undecided 2 (3.1%) 0 (0.0%) 2 (1.7%)
(121: 64 / 57)

4.16 Questions related to diet, weight and exercise

Table 4.16.1 provides detailed information and oeses to a number of questions

relating to diet / weight and exercise. It carsben that a high percentage of patients
(91.2%) know how important diet is in the treatmehdtliabetes. A total of 96.8% of

patients felt that they had received enough inféionaregarding diet, weight
reduction and diabetes. A total of 74.4% of pasendicated that they felt it would

be easier to control their diabetes by having &kl every 2 - 3 months. More

patients in the intensive group (93.3%) knew howontant exercise was in the

treatment of diabetes, than the standard grou@¥8BR. A total of 97.6% of patients



felt that they had received enough information rdope the benefits of exercise and
diabetes. As can be seen, there are no signifitiatences between the standard

and intensive group for any of these variables.

Table 4.16.1 Questions relating to diet, weight ahexercise

(Number: S/1) Group (N / %)

Standard Intensive Total P value
How important is diet in the A little 3 (4.7%) 6 (9.8%) 9 (7.2%) n/s
treatment of diabetes Alot 59 (92.2%) | 55 (90.2%) 114 (91.2%)
(125: 64 /61) Don't know | 2 (3.1%) 0 (0.0%) 2 (1.6%)
| have received enough Agree 63 (96.9%)| 57 (96.6%) 120 (96.8%)| n/s
information regarding diet, weigh{ Disagree 2 (3.1%) 1 (1.7%) 3 (2.4%)
reduction and diabetes Undecided 0 (0.0%) 1 (1.7%) 1 (0.8%)
(124: 65 / 59)
It would be easier to control my | Agree 46 (70.8%)| 47 (78.3%) 93 (74.4%) | nis
weight by having a check up everyDisagree 6 (9.2%) 2 (3.3%) 8 (6.4%)
2-3 months Undecided 13 (20.0%) 11 (18.3%) 24 (19.2%)
(125: 65 / 60)
How important is exercise in the | A little 9 (14.1%) 4 (6.7%) 13 (10.5%) n/s
treatment of qlabetes Alot 53 (82.8%) | 56 (93.3%) | 109 (87.9%)
(124: ) Don'tknow | 2 (3.1%) 0 (0.0%) 2 (1.6%)
| have received enough Agree 63 (96.9%)| 58 (98.3%) 121 (97.6%)| n/s
information regarding benefits of Disagree 1(1.5%) 1(L.7%) 2 (1.6%)
exercise and diabetes _
(124: 65 /59) Undecided 1 (15%) 0 (00%) 1 (08%)

4.17 Questions related to smoking and alcohol

Only a small percentage (6.1%) of those who retlimesstionnaires, were smokers,
4/68 (5.9%) in standard group and 4/63 (6.3%) fansive group. Table 4.17.1,
provides detailed information and responses tomalran of questions relating to
smoking and alcohol. A high percentage of patientsoth groups, appeared to be
aware that smoking affects your blood vessels,%586.4%) in the standard group
and 57/58 (98.3%) in the intensive group. A tofal@7/116 (92.2%) patients were
aware of the importance of quitting smoking in treatment of diabetes, 52/57
(91.2%) in standard group and 55/59 (93.2%) innisitee group. A total of 104/112
(92.9%) patients felt that they had received enaofgrmation regarding risks of
smoking and diabetes, 54/56 (96.4%) in the stangiandp and 50/56 (89.3%) in the
intensive group. A total of 68.9% patients wereaeathat only moderate alcohol
intake is important in the treatment of diabetearthermore, a total of (86.3%)
patients felt that they had received enough inféionaegarding alcohol and
diabetes. As can be seen, there are no signifitatences between the standard

and intensive group for any of these variables.
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Table 4.17.1 Questions relating to smoking and aibol

(Number: S/1) Group (N / %) P value
Standard Intensive Total

Smoking affects your blood | True 62 (95.4%) 57 (98.3%) 119 (96.7%)| n/s
vessels (123: 65 / 58) False / 3 (4.6%) 1(1.7%) 4 (3.3%)

Don’t know
How important is quitting A little 4 (7.0%) 1 (1.7%) 5 (4.3%) n/s
smoking in the treatment of | A lot 52 (91.2%) 55 (93.2%) 107 (92.2%)
diabetes (116: 57 / 59) Don't know 1 (1.8%) 3(5.1%) 4 (3.4%)
| have received enough Agree 54 (96.4%) 50 (89.3%) 104 (92.9%)| n/s
information regarding risks of Disagree 1(1.8%) 3 (5.4%) 4 (3.6%)
smoking and diabetes Undecided 1(1.8%) 3 (5.4%) 4 (3.6%)
(112: 56 / 56)
How important is only A little 13 (21.3%) 16 (27.6%) 29 (24.4%) | nls
{nodtefatet aicghg' 'tntake in theATot 43(70.5%) | 39 (67.2%) | 82 (68.9%)
reatment of diabetes ;
(119: 61 / 58) Don’t know 5 (8.2%) 3 (5.2%) 8 (6.7%)
| have received enough Agree 52 (83.9%) 49 (89.1%) 101 (86.3%)| n/s
i”fzfg?agon regarding alcohof pisagree 4 (6.5%) 1(1.8%) 5 (4.3%)
and diabetes -
(117: 62 / 55) Undecided 6 (9.7%) 5 (9.1%) 11 (9.4%)

4.18 Questions related to heart disease and circtilan

Table 4.18.1 provides patients’ responses to questielating to heart disease and

circulation. It can be seen that a high percentdgmatients, 116/130 (89.2%), know
that heart disease is a problem associated witietha, 61/68 (89.7%) in the standard
group and 55/62 (88.7%) in the intensive grouptotal of 106/128 (82.82%) patients
knew that stroke disease is a problem associatidddrabetes, 56/68 (82.4%) in the
standard group and 50/60 (83.3%) in the intensiee whereas only 85/123
(69.1%) of patients knew that hardening of theraasas a problem associated with
diabetes, 45/67 (67.2%) in the standard group &b4(71.4%) in the intensive
group. As can be seen, there are no significdfgrdnces between the standard and

intensive group for any of these variables.

Table 4.18.1 Questions relating to heart diseasadacirculation

(Number: S/1) Group (N / %) P value
The following are a Standard Intensive Total

problem associated with

diabetes

Heart disease True 61 (89.7%) 55 (88.7% 116 (89.2%) n/s

(130: 68/ 62) False / Don't know | 7 (10.3%) 7 (11.3%) 14 (10.8%)

Stroke disease True 56 (82.4%) 50 (83.3% 106 (82.8%) n/s

(128: 68 / 60) False / Don’'t know | 12 (17.6%) 10 (16.7%) 22 (17.2%)

Hardening of the arteries True 45 (67.2%) 40 (71.4% 85 (69.1%) n/s

(123: 67 / 56) False / Don’'t know | 22 (32.8%) 16 (28.6%) 38 (30.9%)
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4.19 Questions related to blood pressure medication

Table 4.19.1 provides detailed information and oeses to questions relating to
blood pressure medication. A sizable majority atignts 113/130 (86.9%), answered
that they were on blood pressure medication tdo#st of their knowledge, 59/69
(85.5%) in the standard group and 54/61 (88.5%heénntensive group. There were
a number of patients who answered “Yes” regardeigdon blood pressure
medication, but did not answer the question “dy #neer forget to take their
medication”. Of those who answered, a high pesganbf patients 82/102 (80.4%)
said they never forget to take their medicatiori58480%) in standard group and
38/47 (80.9%) in the intensive group. As can bastdere are no significant

differences between the standard and intensivepgiauany of these variables.

Table 4.19.1 Questions relating to blood pressuraedication

(Number: S /1) Group (N / %) P value
Standard Intensive Total

Are you on blood pressure | Yes 59 (85.5%)| 54 (88.5%) 113 (86.9%) n/s

medication to the best of your No 10 (14.5%) | 7 (11.5%) 17 (13.1%)

knowledge (130: 69 / 61)

Do you ever forget to take Never 44 (80.0%)| 38 (80.9%) 82 (80.4%)| n/s

your blood pressure Once / twice weeK 1 (1.8%) 2 (4.3%) 3 (2.9%)

medication (102: 55/47)  "Gnce a month 10 (18.2%) 7 (14.9%) 17 (16.7%

4.20 Questions related to cholesterol medication

Table 4.20.1 provides detailed information and oases to questions relating to
cholesterol medication. A total of 94/121 (77.78@j}ients answered that they were
on cholesterol medication to the best of their kieolge, 54/63 (85.7%) in the
standard group and 40/58 (69.0%) in the intensive A total of 67/85 (78.8%)
patients said they never forget to take their magcha, 40/49 (81.6%) in standard
group and 27/36 (75.0%) in the intensive group.

Table 4.20.1 Questions related to cholesterol medition

(Number: S/1) Group (N / %)
Standard Intensive Total P value

Are you on cholesterol Yes 54 (85.7%) 40 (69.0%) 94 (77.7%) | 0.031
medication to the best of your No 9 (14.3%) 18 (31.0%) 27 (22.3%)
knowledge (121: 63 / 58)
Do you ever forget to take Never 40 (81.6%) 27 (75.0%) 67 (78.8%) | nis
your cholesterol medication | Once/twice week | 2 (4.1%) 4 (11.1%) 6 (7.1%)
(85:49/36) More than 1 (2.0%) 1 (2.8%) 2 (2.4%)

once/twice week

Once a month 6 (12.2%) 4 (11.1%) 10 (11.8%)
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4.21 Questions related to how often patients woulike to be seen

regarding their diabetes
Table 4.21.1 provides patients’ responses to questielating to how often patients
would like to be seen regarding their diabetesalt be seen that 39.8% wished to be
seen by the diabetes nurse every three month$5 283.1%) in the standard group
and 23/63 (36.5%) in the intensive group. Only26 of patients wished to be seen
by the doctor every 3 months - 18/67 (26.9%) instaedard group and 14/59
(23.7%) in the intensive group. Interestingly, 5d#fpatients wished to be seen
every six months by the doctor in the OPD, 36/&%{%) in the standard group and
32/59 (54.2%) in the intensive group. There arsigaificant differences between
the standard and intensive group for any of thesmbles.

Table 4.21.1 Questions relating to frequency of sits

(Number: S /1) Group (N / %)
Months Standard Intensive Total P value
How often would you like to | 2 3 (4.6%) 8 (12.7%) 11 (8.6%) n/s
be seen by the diabetes nurges 28 (43.1%) 23 (36.5%) 51 (39.8%)
(128: 65/63) 6 25 (38.5%) 26 (41.3%) 51 (39.8%)
12 9 (13.8%) 6 (9.5%) 15 (11.7%)
How often would you like to | 2 1 (1.5%) 4 (6.8%) 5 (4.0%) n/s
be seen by the doctor in OPP3 18 (26.9%) 14 (23.7%) 32 (25.4%)
(126: 67 / 59) 6 36 (53.7%) 32 (54.2%) 68 (54.0%)
12 12 (17.9%) 9 (15.3%) 21 (16.7%)

4.22 Quantitative and qualitative analysis regarding chace of

personnel for diabetes care
Respondents were asked in Question 25, if theyalawice, whom would they
prefer to see regarding their diabetes care. A pgycentage of patients, 88/124
(71.0%), wished to be seen by both the hospitalc@nd the diabetes nurse (Table
4.22.1), 44/65 (67.7%) of patients in the standpodip and 44/59 (74.6%) of patients
in the intensive group. As can be seen, ther@aamggnificant differences between

the standard and intensive group for any of thesmbles.

Table 4.22.1 Choice of personnel and diabetes care

(Number: S/1) Group (N / %)

Standard Intensive Total
If you had choice whom Hospital doctor only 0 (0.0%) 1 (1.7%) 1(0.8%) | n/s
would you like to see Diabetes nurse only 21 (32.3% 13 (22.0% 34 (27.4%

regarding your diabetes | Both hospital doctor and 44 (67.7%) | 44 (74.6%) 88 (71.0%)
(124: 65/ 59) diabetes nurse
GP 0 (0.0%) 1 (1.7%) 1 (0.8%)
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The (b) part of this question asked ‘why’ and resas were grouped in themes. A
total of 83/130 (63.8%) patients replied to thedbgstion, 41/67 (61.2%) of patients
in the standard group and 42/63 (66.7%) in thensite& group. Some of the main

themes that emerged from those respondents wishisge both the doctor and the
nurse included;

*

Doctors prescribe treatment whereas the nursereaghat the patient
knows how to implement their treatment.

Nurses have more time than the doctor to speril the patient due to
time constraints in the outpatient clinic.

Hospital doctor and nurse are more up to daté Wie management of

diabetes than the GP.

A total of 27% of patients wished to be seen bydiadetes nurse only (Table
4.22.1), 32.3% of patients in the standard group2229 of patients in the intensive

group. Some of the main themes that emerged frasetrespondents wishing to see

the diabetes nurse only, were;

*

Feel more comfortable dealing with the nurse whows them better

*

Nurses have more time and are more understaridargthe doctor

4.23 Quantitative and qualitative analysis relatingo the benefit of
the study

Respondents were asked in Question 27, if theytfeths beneficial to be in the

study. As can be seen (Table 4.23.1), a high peage of patients, 115/126 (91.3%),

felt it was beneficial being in the study, 53/62.@) of patients in the standard
group and all the patients in the intensive grqug@.001).

Table 4.23.1 Benefit of the study

(Number: S/1) Group (N / %)
Standard Intensive Total P value
It was beneficial to me being in | Agree 53 (82.8%) 62 (100%) 115 (91.3%) | 0.001
the study (126: 64 / 62) Disagree 0 (0.0%) 0 (0.0%) 0 (0.0%)
Undecided 11 (17.2%) 0 (0.0%) 11 (8.7%)
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The (b) part of this question asked ‘why’. A totdl107/128 (83.6%) of patients
replied to the (b) question, 53/66 (80.3%) of p#tdan the standard group and 54/62
(87.1%) of patients in the intensive group. Sorhme main themes that emerged
were;
* The feedback enabled the patients to understaigktes and the risks
associated with it and enabled them to be moreidemtfin managing
their diabetes.

Nurse has more time to give to the patient anolars things well.

A high percentage of patients (90.6%) felt it wasdficial to see the same nurse
every visit, 57/68 (83.8%) of patients in the stdgroup and 59/60 (98.3%) of
patients in the intensive group (p 0.005) (Tab&34). In addition, 93.8% of
patients said they would like to know the resuftgheir blood pressure / blood tests
at each visit, 62/68 (91.2%) in the standard graxngh 59/61 (96.7%) in the intensive
group. A total of 89.1%o0f patients felt that thegdhmore knowledge about diabetes
after the study, 56/68 (82.4%) of patients in ttaedard group and 58/60 (96.7%) of
patients in the intensive group (p 0.032). Wherep#s were asked had they received
enough information regarding the complicationsiabdtes, only 68.5% agreed,
39/58 (67.2%) in the standard group and 37/53 (6 & patients in the intensive
group.

Table 4.23.2 Knowledge and information relating tadhe study

(Number: S/1) Group (N / %)

Standard Intensive Total P value
It was beneficial to see the Agree 57 (83.8%) 59 (98.3%) 116 (90.6%)| 0.005
same nurse every visit during —
the study Disagree 0 (0.0%) 0 (0.0%) 0 (0.0%)
(128: 68 / 60) Undecided 11 (16.2%) 1(1.7%) 12 (9.4%)
It would be helpful to know Agree 62 (91.2%) 59 (96.7%) 121 (93.8%)| n/s
results of blood pressure /  rica e[ 3 (4.4%) 0 (0.0%) 3 (2.3%)
blood tests at every visit
(129: 68 /61) Undecided 3 (4.4%) 2 (3.3%) 5 (3.9%)
| have more knowledge about| Agree 56 (82.4%) 58 (96.7%) 114 (89.1%)
diabetes after the study (128:| Disagree 2 (2.9%) 0 (0.0%) 2 (1.6%) 0.032
68 /60) Undecided | 10 (14.7%) 2 (3.3%) 12 (9.4%)
| have received enough Agree 39 (67.2%) 37 (69.8%) 76 (68.5%) | n/s
information regarding the Disagree 7 (12.1%) 7(13.2%) | 14 (12.6%)
complications of diabetes .
(111: 58 / 53) Undecided 12 (20.7%) 9 (17.0%) 21 (18.9%)
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A total of 87/116 (75.0%) patients said that theymost of their information
regarding diabetes from the diabetes nurse, 3%B50%) in the standard group and
48/56 (85.7%) in the intensive group (p 0.025) (€ah23.3).

Table 4.23.3 Information relating to diabetes

(Number: S/1) Group (N / %)
Standard Intensive Total
Where do you get most Hospital doctor 14 (23.3%) 7 (12.5%) 21 (18.194)0.025
information regarding your Diabetes nurse 39 (65.0%) 48 (85.7% 87 (75.0%0)
diabetes (116: 60 / 56) DFI 5 (8.3%) 0 (0.0%) 5 (4.3%)
GP 0 (0.0%) 1 (1.8%) 1 (0.9%)
Other 2 (3.3%) 0 (0.0%) 2 (1.7%)

4.24 Quantitative and qualitative analysis of commnts made
relating to other issues of the study, or diabetemanagement in

general
Respondents were asked at the end of the questienindiey had any other

comments to make on issues not covered in theiquasire. Only a small
percentage (26%) of patients replied, with moréepés in the intensive group
making comments, 22/64 (34.4%) compared with 121679%) of patients in the
standard group (p 0.046). Some of the main isswergioned were;

* Would be helpful to get a written copy of theuks of blood pressure
and cholesterol and have more discussion on isebhaceptable
blood pressure and cholesterol targets.

* Wanting to know more about tablets, which medarais for which
condition and the side effects associated withmbdication.

* Not enough time is spent dealing with foot careelation to diabetes.

* Would prefer to be seen more frequently in theDQpossibly every
three to six months.

* Learnt a lot about diabetes and its management

* Frequency of visits and fact that there was respure on time when
seeing nurse in the study, helped to maintain ieigt bloods

* Being in the study helped understanding aboubdlpressure and
cholesterol and the targets which one was aimingpfprevent

complications.
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CHAPTER FIVE

DISCUSSION AND RECOMMENDATIONS

5.1 Introduction

The findings of this study, which is the first tf kind in Ireland, provide an insight
into two aspects of diabetes care, namely the isradfa nurse-led vascular risk
reduction clinic and secondly patient’s lack of whedge regarding vascular risk
targets. In this chapter, the main findings ofésearch are discussed, conclusions
in relation to the study objectives are presentetiracommendations are made for
future research into this area. The discussialvised into two main sections, the

Randomized Controlled Trial and the Risk Factor poenaire.

5.2 Randomized Controlled Trial
In this section, the main findings in relation e tandomized controlled trial are
discussed. Some aspects of this section will apaslith the second section and are

discussed as appropriate in each of the individeetions.

5.2.1 Background

It is well known that good glycaemic control redsi¢tkee incidence and progression of
microvascular disease in type 1 and type 2 diad®€EET 1993, Ohkubo et al 1995,
UKPDS (33) 1998, UKPDS (34) 1998) and more receigtyimpact of
hyperglycaemia on cardiovascular disease has beswreevident (Stratton et al
2000, Smith et al 2002, Selvin et al 2004). Desttits evidence based knowledge,
control of cardiovascular risk factors in the US#Ad&urope is inadequate, with half
to two-thirds of patients with type 2 diabetes adhieving target levels of glycaemia
(Johansen et al 2007). Grant et al (2004) sugdetitdécal inertia as the reason for
the low rate of starting or intensifying therapypatients with type 2 diabetes who
have not reached targets recommended for glycasmnicol, hypertension or

dyslipidaemia.
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This study looked at nurse-led management of vascisk factors and demonstrated
that an intensive, nurse-led, multi-interventioimicl was more successful in
achieving vascular risk reduction targets thanddesh diabetes care. More patients
achieved target systolic BP in the intensive (33.@%n in the standard group
(12.1%, p < 0.001) (Table 4.3.2). The correspogdigures for diastolic BP were
75.5% and 40.2% respectively (p <0.001). Targetedterol was reached in 84.8%
patients in the intensive group and 63.6% in taadard group (p 0.003) (Table
4.4.2); the corresponding figures for target LDlolgsterol were 73.4% and 54.5%
respectively (p 0.007). Target HbAlc was reachésBi2% patients in the intensive
group and 32.9% in the standard group (p 0.00)I€T4.5.2).

The ADA (2006) recommends aggressive treatmenafigvascular risk factors,
with more stringent target levels for lipids anddd pressure than those
recommended for the general population. Intengiveose lowering is essential for
the prevention of microvascular disease, but aggredipid and blood pressure
lowering is central to the prevention of macrovadacaomplications in patients with
type 2 diabetes (Huang et al 2001). A high peagmbdf patients in this study had
hypertension at screening. In addition, 50.5%hefgatient group had a history of
macrovascular disease. As discussed previoudigntshad an ECG performed at
the beginning and the end of the study and it @asden (Table 4.11.2) that at the end
of the study, there were significantly less pagdntthe intensive group (37.0%) with
an abnormal ECG compared with the standard grody2%) (p 0.002).

Despite the fact that guidelines for the aggresse@ment of hypertension,
hyperglycaemia and dyslipidaemia (NCEP 2001, Chialoeet al 2003, and ADA
2007) are widely published, physicians are stiithrex aggressively diagnosing, nor
treating dyslipidaemia or hypertension in patiemith diabetes (Meigs 2000). Itis
important therefore to try and address the barvidnish prevent aggressive
management of diabetes care. Larme and Pugh (20@gest that it is important to
disseminate practice guidelines and provide comtgmedical education on diabetes
to physicians, lack of resources and time condsaieed to be addressed, along with

increasing public awareness of diabetes.
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5.2.2 Hypertension

The results of this study show that at baselindi@ 4.3.2), of those patients with
hypertension, 18.1% in the intensive group and%ar8standard group, had a
systolic BP target < 130 mmHg. In contrast, ate¢hd of the study, 33% in the
intensive group reached the target systolic blaedgure of < 130 mmHg

(Table 4.3.2). Taking into account the changeysidic blood pressure during the
study, it can be seen that a total of 13.4% ofgpdsiwere > 130 mmHg at the start of
the study but reduced their systolic blood pressure 130 mmHg by the end of the
study, 21.3% of patients in the intensive group 24dd@6 of the standard group
(Table 4.3.3). Despite this improvement in SBEhmintensive group, 67% of
patients remained above the recommended bloodyseetssget. In contrast, if
looking at less conservative target cut off pourged in many studies, it can be seen
that, 71.3% patients in the intensive group an@%v2of patients in the standard
group achieved a systolic BP < 140 mmHg, (p < 0.Q0able 4.3.2).

When looking at diastolic blood pressure, of thpatents with hypertension, 46.8%
in the intensive group and 43.5% in standard grbag,a diastolic BP target

< 80 mmHg. In contrast, at the end of the stu&y5% of patients in the intensive
group and 40.2% patients in the standard groufhesha target diastolic BP

<80 mmHg (p 0.001) (Table 4.3.2). Taking into@att the change in diastolic
blood pressure over time (Table 4.3.4), 21.5% tikpgs who were > 80 mmHg at
the start of the study reduced their diastolic dlpoessure to < 80 mmHg by the end
of the study, 34% of patients in the intensive grand 8.7% of the standard group.
Again, if one looks at a more conservative targage, 86.2% of patients in the
intensive group and 64.1% of the standard group@®01), achieved a target
diastolic blood pressure of < 85 mmHg. These figdiconfirm that it does appear to

be easier to control and maintain diastolic bloogspure than systolic blood pressure.

Gaede et al (2003) suggested that participantgils tire motivated, but despite this
less than half their patients reached the bloodsure target (< 130/80 mmHg). It
has been suggested (JNC V1 1997, Graves 200Gntkaine patients, normal blood
pressure cannot be achieved despite prolongedypetiensive treatment and such
patients have treatment resistant hypertensiom{&and Black 1992, Graves 2000,
Borzecki et al 2005). As discussed previouslyadbieve the desired reduction in
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blood pressure (< 130/80 mmHg), most diabetic p&iwith hypertension will
require two, three or four anti-hypertensive ag¢iktgplan 2001). Data from this
study showed that 45.7% of patients in the intenginoup and 25.0% in the standard
group required three or more anti-hypertensive tsg@ncontrol their blood pressure
(Table 4.3.7). In addition, there was increasedgnbing of and more patients on
the maximum dose of ACE inhibitors, Angiotensin &or Blockers and Alpha
Blockers (Table 4.3.5).

It has been suggested that nurse-led clinics are eftective in attaining blood
pressure targets than standard primary care fbetkaDenver et al (2003) used a
target of < 140/80 mmHg, compared with this studyere the target was < 130/80
mmHg. However, when the data using the BP tar@406/80 mmHg was

compared, data in the current study showed congligteigher levels of attainment of
systolic (71.3% v 38%) and diastolic (75.5% v 50%%0)od pressure targets in the
intervention group than Denver et al (2003). Thiggests that blood pressure targets
are more likely to be attained in a hospital sgttmboth intensive and standard
groups. Denver et al (2003) showed that the iet&ion group were nearly six times
more likely to have their treatment regimen adjdsted this rigorous application of
the guidelines in the context of nurse-led managemepears to be the key to greater
improvement. In the research reported here sutiigrmore patients in the
intensive group had changes in treatment, incrgabm doses of current medication
or addition of further agents than in the standpdip. It can be seen that 45.7% of
patients in the intensive group had four or moo®bIpressure interventions
compared with 4.3% in the standard group (4.3%0001) (Table 4.3.9). In fact, in
the intensive group, 6.4% of patients had 7 intetieas, 3.2% had 8 interventions
and 2.1% of patients had 11 interventions.

5.2.3 Dyslipidaemia

As discussed previously, dyslipidaemia contribgigaificantly to atherosclerotic
disease in patients with type 2 diabetes (Fontbetia&1989). Several large-scale
clinical trials, including 4S and more recently HP&ve clearly demonstrated the
benefits of statin therapy in reducing cardiovaacelvents (Krentz 2003). Until
recently there were no real data on the role od lipwering in the primary
prevention of coronary heart disease (CHD) in diahmatients. However, as
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discussed earlier, the CARDS study (Colhoun eD8P2 has made an important
contribution to the evidence base for lipid lowerin type 2 diabetes. The Heart
protection Study (2002) and the lipid-lowering asfrthe ASCOT triaSever et al
2003) recently added considerably to this evidence.

In an audit carried out in 2001 in the acute catérgy in which this study took place,
60% of patients had dyslipidaemia (Sherlock et0flg). In the current study

(Table 4.2.1), at the beginning of the study, dtpgrcentage of patients with
dyslipidaemia, 51.9% in the intensive group and%bin the standard group, were
already at the recommended target (< 4.8mmol)s Hdicates that standard
management of dyslipidaemia in the acute carenggetfi this study is better than
many clinical trials. At the end of the study th&ensive group had a significantly
higher number of patients at target (84.8%) congbariéh the standard group
(63.6%). Again, if looking at the change in tathblesterol during the study

(Table 4.4.3), 41.8% patients in the intensive grand 19.5% in the standard group
whom at the start of the study, were > 4.8 mmolced their cholesterol to

< 4.8 mmol/L by the end of the study (p 0.011). Whaoking at the less
conservative target of <5 mmol, the data from ¢usly, which showed that 88.6%
of patients in the intensive group and 74.0% imd#ad group achieved a cholesterol
of < 5mmol/L compares favourably with other studsesh as (New et al 2003), who

reported lower target success of 53.3%.

The improvement in cholesterol and LDL cholestandhis study may be due to the
fact that 96.2% of patients in the intensive grand 87% in standard group were on
statin therapy by the end of the study. Lookinthatchange in statin therapy
between groups there was an increase in the nuohipatients in the intensive group
who commenced statin therapy (22.8%) compared twélstandard group (9.1%)
(Table 4.4.5). In addition, 27.8% in intensive grand 20.8% in standard group
were on maximum statin therapy. There were subatymmore changes in therapy,
included increasing the dose of current therapshanging to a different agent in the
intensive group. Also, 44.3% of patients in thiemsive group had 2 or more lipid
interventions during the study compared with 7.8%he standard group (p <0.001)
(Table 4.4.6). As mentioned previously, althougblLHtholesterol is a powerful
predictor of CVD in patients with diabetes (ADA Z)@nd triglycerides are an
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independent risk factor for the development of mibeerotic disease in patients with
diabetes (Fontbonne et al 1989) there was nomgaddt made on either of these two
risk factors in this study. Possibly additionaldioation, i.e. fibrate therapy, which
might have been beneficial in reducing triglycesided HDL-c, were not used as
often as might have been warranted.

Current guidelines for diabetes emphasise the itapoe of good glycaemic control
for all diabetic patients, but do not generallyormenend initiating statin therapy
unless LDL-c levels are higher than about 3-3.4 Mm@ CEP 2001, ADA 2002

and 2003). However, NCEP (2001) do recommenddd_iba cholesterol
concentration should be reduced to below 2.6 mmialfiatients with existing
coronary disease. The HPS (2003) now providesitigg evidence that lowering
LDL cholesterol to below 2.0 mmol/L in people widlabetes, reduces macrovascular
disease risk by approximately 25%. As mentionedipusly, the NCEP in
conjunction with the American Heart Association dimel American College of
Cardiology subsequently introduced a more aggredddl cholesterol target of less
than 1.8 mmol/L for patients with diabetes who hpkevious cardiovascular disease
(Grundy et al 2004) and more recently the ADA (2Q007) have reiterated this
recommendation. The TNStudy(Shepherd et al 2006) added to the body of
evidence (HPS 2002, Cannon et al 2004, Koren amthidghake 2004, Nissen et al
2004, LaRosa et al 2005) indicating that lowerimg ILDL-c to values well below
current recommended levels with more intensivarstaerapy is associated with
additional cardiovascular benefit. Rajagopalaal €2007) suggest that more
effective and well-tolerated treatments, includamgnbination stain therapies, are
needed so that patients can reach the more sttidB&2 (2005) cholesterol goal of

< 4 mmol/L.

Shepherd et al (2003) suggest that more needsdori®to improve the adoption and
adherence to existing guidelines in clinical pratias failure to use guidelines
appropriately may put patients at risk of increaseualbidity and mortality. In
addition, Erhardt and Hobbs (2007) suggest thaietisea need for improved
communication regarding the importance of cholesiexvering in addition to

exploring the perceived barriers to achieving glimgegoals among physicians. As
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Heidrich et al (2005) demonstrated, there was ar dilek between physicians’
knowledge of guidelines and improved treatmentanfiiovascular risk factors such
as smoking, obesity and elevated LDL-c. Howevbhgpherd et al (2003) also
suggest that guidelines should not be rigidly aggpWithout using clinical judgment
and knowledge of the patients’ medical status,aiept safety is important in the

choice of CVD prevention strategies.

5.2.4 Glycaemic control

Currently glycaemia is assessed by the use ohsetfitoring of blood glucose and
HbA1c, which provide different but complementarfoimation (Saudek et al 2006).
The ADA (2006) recommendations suggest that tosasgigcaemic control, patients
should have HbAlc done at least twice yearly irs¢éhwho are meeting targets, but
quarterly in those who have had a change in thevapyho are not meeting
glycaemic targets. In reality, this is often nospible in clinical practice, due to the
increasing number of patients with type 2 diabdie® constraints, staff shortages
and lack of resources. In the acute care setfitig®current study, patients with
type 2 diabetes in general, have their HbAlc meaksyearly. However, if at their
OPD visit glycaemic control has not been achietieely may be given an

appointment for review in the diabetes day centre.

As type 2 diabetes is characterised by a progreskeline i3-cell function,

treatment needs to be adjusted regularly and ystesllts in combination therapy
(Heine et al 2006, Vervoort and Tack 2007). Theettgpment of new classes of
glucose-lowering medications has expanded thentieyatoptions for type 2 diabetes,
but has also introduced more uncertainty regardimigh treatment option is the most
appropriate (Vervoort and Tack 2007). Nathan ¢2@06) and the ADA (2008)
suggest that an HbAlc 2% should encourage the healthcare provider taiaior
change therapy with the goal of achieving a legatlase to the non-diabetic range as
possible (Heine et al 2006, Vervoort and Tack 200H9wever, it has been suggested
(Goudswaard et al 2003, Dijkstra et al 2005) tlespite currently available treatment
options, 50% of patients are not meeting glycadangets in clinical trials.

At the start of this current study 41.5% in inteesgroup and 34.0% in the standard
group had a HbA1c level < 6.5%, indicating thahdrd management of glycaemic
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control in the acute care setting of the study better than many randomized
controlled trials (Table 4.5.2). It can be seeavuth, that at the end of the study,
despite intensive management of glycaemic conmray; 52.1% of patients in the
intensive group and 33% in the intensive groupeadd the target of < 6.5%

(Table 4.5.2). If looking at the change in glycaetargets during the study

(Table 4.5.3), 19.1% of patients in the intensix@ug and 9.6% in the standard group
whom at the start of the study were > 6.5%, hadced their HbAlc to < 6.5% by
the end of the study. In the Steno-2 study (Gataé 2003), despite the fact that
participants in their trial were motivated, lesartta fifth of patients reached the
HbAlc target of (<6.5%). It is difficult to ascam why the HbAlc results obtained
in the current study were better than the Stenm@ys but possibly the nurse-led
aspect with titration of medication at each vistargets were not met, may have
contributed to these results. Results from Tagtal (2003) showed that 43% of
patients in their intensive group v 25% of patia@ntthe standard group reached a
target HbAlc < 7.5%. Whereas, at the end of theeatistudy, 66% patients in the
intensive group and 51.1% in the standard growgretl a HbAlc level < 7%. As
mentioned previously, there was no significantetghce between the groups in this
study with regard to diabetes treatment and orgigtgpatients in the intensive group
started insulin in combination with Metformin, ag can be seen in Table 4.5.6,

there were more changes in treatment in the interggioup.

More stringent targets have recently been set regpect to HbAlc (Lebovitz et al
2006, Ryden et al 2007). Clinicians need to s#ividual goals for each patient,
taking into account their co-morbidities, age ameirt personal circumstances, such as
whether they are elderly and possibly living alofiée results from this current
study show that it is possible to achieve a tanfje®6.5% in a high percentage of
patients. However, it can be seen that despitéattigdhat 36.2% of patients in the
intensive group (Table 4.5.6) had three or moreagynic interventions, included
increasing the dose of current therapy, or addimggleer agent, only a small
percentage of patients were commenced on insufirerealone or in combination
with oral hypoglycaemic agents (Table 4.5.4). Ppbécy in the acute care setting of
this study for initiating insulin therapy is basaa HbAlc >7 %, similar to the Steno
2 Study (Gaede et al 2003). However, as the nemrent targets suggest glycaemic
target of <6.5%, it would appear that we shouldsgayg be initiating insulin at an
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earlier stage. This would have resource implicetias patients need a lot of support
and follow up when starting insulin, either in gpswor on an individual basis.
Hypoglycaemia is a significant complication of detds therapy (Miller et al 2001),
which is more common in patients who are on insthlerapy but does occur with
oral hypoglycaemic agents. As mentioned previqusigurrent hypoglycaemia can
place a huge burden on relatives and carers d@ltieely (McAuley and Frier 2001).
In this current study 55.9% of patients were > é@rg (Table 4.2.2) and a number of
these patients were living alone. It is importéetrefore, that individualised vascular
risk targets should be set for patients, taking adcount the person’s age, lifestyle
and other co-morbidities (Winocour 2002). Patiepgsticular the elderly, need to be
advised about the effect and side effects of tinedication, particularly if there is a
risk of hypoglycaemia. A study by Browne et al@@pfound that only 10% of
patients in the study who were on sulphonylureawkiinat hypoglycaemia was a
possible side effect. While Dunning and Mania0&®dound that 93% of
participants in their study were given informatetdmout how and when to take their
oral hypoglycaemic medication, however, only 37%engiven information about
side effects. In this current study, when patievese given any medication the side
effects were explained to them and they were aduigbey had any side effects to

contact the vascular intervention nurse.

McMahon and Dluhy (2007) suggest the best appré@dnitiation of insulin

therapy in patients with type 2 diabetes, on oygldglycaemic agents, is to continue
with Metformin and add a basal insulin, but sulpjiareas should generally be
stopped. The recent 4-T study mentioned previo{idhyman et al 2007) adds to the
available literature on insulin initiation and aitn® bring HbAlc level to 6.5% or
less. However, the dosing and titration algorifieominsulin is just as important as
the type of insulin chosen (McMahon and Dluhy 200¥herefore it is vital that the
healthcare professional looks at each patient iddally, as in the elderly, basal
bolus regime may not be suitable, but once a dawice a day may be more
suitable. Physicians need to take an active rsadressing or eliminating the
barriers to insulin treatment (Campos 2007), bgriming patients that
hypoglycaemia is a side effect of treatment witulm but that severe

hypoglycaemia is rare (Miller et al 2001).
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Self monitoring of blood glucose, as discussedeayaik important particularly in
patients on insulin therapy. As mentioned previgysatient involvement is critical

to intensify glycaemic control and should involvedguent self-monitoring of blood
glucose, adherence to treatment regimens and kdge/lef the relationship between
physical activity, diet and insulin (Davis and Ag&m2004). Patients need to
communicate with the healthcare professional settwy they can evaluate the blood
results and if any changes in therapy are requiratthese changes are
communicated effectively to the patient (Saude&l @006). During the study
patients were encouraged to contact the vascukmwantion nurse if their readings
were abnormal on a regular basis so that requinadges in treatment could be
made. It is important that patients are tauglsield adjust their insulin doses, where
possible, with the use of simple guidelines (Ridetlal 2003). In this way patients
have more control of what is happening on a dajatobasis, with regard to diet and
exercise and thereby can plan their regime thesgfortheory, reduce the risk of
hypoglycaemia. During the study, patients weregian information sheet regarding
adjusting of insulin, also how to adjust when ei@ng was discussed. Where
possible patients were encouraged to self-tittadejever, in those patients who were
unable to self-titrate, the vascular interventiomse advised the patient of what dose

of insulin to take.

5.2.5 Lifestyle issues

As many of the complications associated with diebatre modifiable, lifestyle
changes are an important aspect of diabetes éarenentioned previously, Gaede et
al (2003) targeted diet, exercise and smokingeir tudy. In the current study,
lifestyle modification played an important parttbé study. As discussed earlier,
patients in the standard group were seen yea®FD where changes in medication
or lifestyle advice could potentially be given, was patients in the intensive group
were seen in OPD and by the vascular risk intereemturse every 2 to 3 months.
As seen (Table 4.10.1), substantially more patientise intensive group had two or
more diet (51.1% v .0%, p <0.001) and exercise/@5v .0%, p <0.001)
interventions than the standard group. In theeacate setting of this study, patients
are seen at diagnosis by the dietician and thereaifthe patient or healthcare
professionals request, which is not an ideal saodbr patients with type 2 diabetes,
who should be seen at least every 2 years by @idigtto reinforce dietary advice.
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Diabetes is different from most other chronic iflees in that many of its
complications are modifiable or preventable witlodelinical treatment. As
discussed previously, behavioural and psychos@saks are critical to good
diabetes care (Glasgow and Osteen 1992, Fishé€i 896, Lorenz et al 1996). In our
study, as seen (Table 4.10.1), patients requitetiat psychological input, (52.1%)
in the intensive group and (16%) in the standacdigy ranging from support, advise,
listening and counselling. There is no psychologisrently attached specifically to
the diabetes service in the current study. Howepadients have access to a social
worker attached to the service, who does coungi@rta and if required refers them
to other relevant disciplines. In addition, thesr@ psychiatric outpatient service in
the hospital. It is hoped in the future that ggb®logist will be appointed to work
with our diabetes service. This is vital, becaasenentioned previously, behaviour
outcomes were stronger predictors of mortality agndiabetes patients (Davis et al
1988). For this reason, patient empowerment arithgedf achievable goals is

therefore very important in promoting self-caraliabetes.

5.2.6 Limitations of the study

It is difficult to identify and evaluate whethemtas the frequency of visits, the
method used to communicate information to the ptgiéverbal and written
information), the type of interaction (one to ongith same nurse attending to the
patient, or whether it was a combination of thegerventions, which was responsible
for the substantial risk reductions seen in thensive group of the current study.
This was also a problem identified by Gaede e2@08), who felt that the design of
their study made it impossible to identify which Itifactorial intervention was
responsible for the improvement in outcomes inibensive arm of their study. This
might be an area for future research, as it woeltddneficial to try and ascertain
what aspect of intensive management in patients tyjte 2 diabetes is the most

beneficial.

5.3 Vascular risk factor questionnaire

A summary and discussion of the main findings latren to vascular risk factor

knowledge, both patients and healthcare providerzesented in this section
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5.3.1 Vascular risk factor knowledge

Boynton (2004) suggests that understanding youatysguoup is the key to getting a
good response to a questionnaire and Rose andrBafkéB) suggest that a response
rate of 80% should be a minimum for epidemiologstallies. In quantitative
research, the response rate is important as tttaffee extent to which it can be said
that the results are gathered from a representsdingle (Coates 2004). There was a
very high response rate to the questionnaire (78#tich was very positive, as in
general questionnaires have a low response rdiis. nfay be due to the fact that a
stamped addressed envelope was enclosed with &séi@unaire. In addition, the
nurse had a good rapport with the patients whooomptetion of part 1 of the study,

wished to remain in the study.

Overall, the results from the knowledge questioreaiere disappointing in that they
did not clearly show that the intensive group digres had more knowledge of
vascular risk factor targets than the standardmrddowever, the results did indicate
that knowledge of vascular risk targets was famfideal in this group of patients. A
surprisingly high number of the total combined grad patients, did not know what
ideal blood pressure (67.2%), cholesterol (65.184)JmAlc (68.1%) should be, with
no significant difference between the groups. Hawea high percentage of patients
in both groups were aware that heart disease (§%aB%stroke disease (82.8%) are a

problem associated with diabetes, with no significhfference between the groups.

5.3.2 Blood pressure knowledge

A high percentage of patients in this study (91%j)envaware that blood pressure
control is important in the treatment of diabet&s62 (88.7%) in the standard group
and 56/50 (93.3%) in the intensive group (Tabl84)L This appears very different
from a study by Petrella and Campbell (2005) whmtbthat 80% of patients were
unaware of the association between hypertensiomead disease. Data from the
IHF (2006) survey also reveals that 45% of peogkdeb0-64 years were unable to
estimate what a normal blood pressure reading dhml There was a high level of
awareness of the factors contributing to high blpoessure with 85-95% identifying
weight as a problem, and 92% being aware that la¢tatks and strokes could be
caused by high blood pressure. This shows a mglwledge of risk of heart attack
and stroke rising from high blood pressure. Howgdespite the fact that a high
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percentage of patients interviewed may have haeéigpsion, even if unaware of
same, not many patients were able to identify targethis general Irish population.
As mentioned previously Stewart et al (2005b), fbthrat many patients with type 2
diabetes who had raised blood pressure were naoeastdhe increased importance of
achieving good blood pressure control.

As blood pressure is such an important componetiteofreatment of diabetes, there
were a number of questions relating to blood pressuthe risk factor questionnaire
sent to patients following the current study (Tahl¥3.1). Patients in both groups
were aware of the importance of blood pressurerabimt the treatment of diabetes,
due to the fact that in the acute care settin@fstudy the patients are advised about
the importance of blood pressure control, alsoinduthe study, blood pressure was
discussed with patients in the intensive grouprat\evisit, and those patients in the
standard group who had elevated blood pressureadstised to go to their GP to
have it checked. However, the results were disiapipg as patients did not appear
to have retained the information given about tabdedd pressure (<130/80 mmHg),
as 67.2% of patients did not know what their iddabd pressure should be, with
only slightly more patients in the intensive grawgare of the ideal blood pressure
(37.9% v 28.4%). As discussed earlier, littlegtually known about patient’s
understanding of blood pressure (Stewart et al RD@5 patient awareness of blood
pressure targets, especially among those patietitestablished heart disease.
Cheng et al (2005b) found that only 48.9% of atlgrés could correctly name targets
for both systolic and diastolic blood pressure galuThey concluded that despite
national public health campaigns run in the Uniattes to increase awareness of
high blood pressure and the fact that the INC H9@7Chobanian et al (2003) have
specifically recommended that physicians educatiema about their blood pressure
levels and try to encourage patients to participateaching these goals, current

blood pressure education efforts appear inadequate.

5.3.3 Cholesterol knowledge

Looking at the results of the questionnaire witharels to ideal target levels for
cholesterol (Table 4.14.1), it is of concern thatl86 of patients did not know what
the ideal cholesterol should be (<4.8 mmol/L), vatily slightly more patients in the
intensive group aware of the ideal cholesterol4%dy 29.4%). In contrast, Cheng et
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al (2005a) found 50% of patients could name tarfpetotal cholesterol. Itis

difficult to ascertain the reason for this perceivack of knowledge re ideal
cholesterol target level. However, it is possitilye to the fact that cholesterol is not
discussed as often with patients as blood pressuliscussed. One surprising result
that emerged from the questionnaire was that oYL (77.7%) of respondents
said they were on cholesterol medication (Tabl®.4)2 with more patients in the
standard group 54/63 (85%) saying they were, assgipto 40/58 (69%) in the
intensive group. Whereas in the randomised cdattdtial aspect of the study, of
the 156 patients who had dyslipidaemia, 96.2% tépts were on cholesterol
medication in the intensive group as opposed to Bi7éte standard group (Table
4.4.4). This discrepancy in the questionnaireltesoay be due to the fact that only
121 respondents replied to this question, whergé@gjliestionnaires were sent out or
possibly some of the respondents who answeredti@stion may not have had
dyslipidaemia and therefore would not be on mettioatAgain, it is difficult to
understand why there is quite a sizable propoxigreople unaware of their
cholesterol medication, but it may be explainedh®yfact that when doctors
prescribe medication in the outpatients clinicjgas often don’t ask what the

medication is for.

5.3.4 Glycaemic control knowledge

Looking at the results of the questionnaire witharels to ideal target levels for
HbAlc, it is of concern that 68.1% of patients dat know what ideal HbAlc should
be (Table 4.15.1), however, more patients were @whtheir ideal target in the
intensive group (40.4% v 25.0%). This findingnscontrast to a nationwide survey
run by the DFI (2005), entitled “Life’s better und®, which found that 80% of
people know the recommended health Alc target vel74% knew their current
HbAlc and 71% had discussed their HbAlc level witir doctor or nurse. The

DFI (2005) suggested that ongoing education camgaage vital for continually
encouraging people with diabetes to manage theiton more effectively.

A study by Jabbar et al (2001) found that only 80 &f patients were aware of target
blood glucose levels for optimal control, but ie tturrent study 77.1% of patients
were aware of what their ideal blood sugar shoelavhen doing home blood glucose
monitoring (between 4-8 mmol/l) (Table 4.15.1). Fhomprised 72.5% in the
standard group with a higher number in the intengnoup (82.3%). This is
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probably due to the fact that when patients attbedliabetes centre their blood
glucose readings are regularly reviewed and thdteediscussed, also patients are
advised what the target blood glucose should lossiBly there was not as much
emphasis is placed on the target HbAlc. The pesigsults regarding awareness of
ideal blood glucose indicate that patients appeaetain more information when the

information is given on a regular basis.

An interesting finding from the questionnaire whattof those patients on treatment
which could potentially cause hypoglycaemia, 70at9patients did not know how to
treat a hypo (Table 4.12.2). This is disappoinasgluring the study, hypoglycaemia
was discussed with all patients in the study whoeves treatments which could
potentially cause hypoglycaemia, plus they weremgian information sheet regarding
causes and treatment of hypoglycaemia. Thesenfysdndicate that ongoing
education of patients taking insulin or sulphonghs, regarding the symptoms and

most appropriate treatment of hypoglycaemia isirequ

5.3.5 Medication knowledge

As suggested by Donnan et al (2002) poor compliantemedication is a major
problem in the treatment of diabetes, as patiaet®tien on a number of medications
for blood pressure, cholesterol and glycaemic abaind suggested that once daily
administration of medication would improve adheeerather than multiple agents.

In addition, in the AUDIT study (Leitre et al 200@gatient compliance was seen as
the most commonly perceived barrier to attainmétipa goals. However Cramer
(2004) found that the overall rate of adherencé wral hypoglycaemic agents was
36 — 93% in retrospective and prospective studvéh, poly pharmacy and multiple
daily dosing regimes being two of the main iss@ating to non-adherence. Cramer
(2004) suggests that failure to reduce HbAlc lexey be due to fact that patients
are non compliant with medication rather than matitber not being effective and that
rather than increasing the dose, changing medicatioadding further drugs/ insulin,
patients should be counselled on how to improvesgatite to the existing

medication.

In the current study, of those patients who werenedication for either hypertension
or dyslipidaemia, a high percentage (80.4% — ondlaressure tablets (Table 4.19.1)
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and 78.8% — on statin therapy (Table 4.20.1)) &gl never forget to take their
medication. Nevertheless there is still a sizeatiteority of patients who are not
compliant with their medication. There are a nundfgossible reasons for this non-
compliance, namely poor memory and maybe patieats wnsure which tablet was
for which disease. Browne et al (2000) found 2G#%o of patients forgot to take their
tablets once a week, while Dunning and Manias (28®2ind that 20% regularly
forgot to take their medication. Good (2002) swgg¢hat when starting new
medication, patients especially the elderly, shoattive education about the
medication, indications for use, instructions faking it, common side effects and
potential serious adverse events, thereby enhacomgliance. Again, education
such as this which would be beneficial, takes t&meé in many cases is not given to

the patient, due to time-constraints in the ougudtclinic.

Williams et al (2007) suggest that written inforioatregarding hypoglycaemic
medication is a better way of educating patientuitheir medication. Relying on
verbal information is not ideal as it may vary, deging on the knowledge of the
healthcare professional and the patient’s abiditsetcall information. Browne et al
(2000) suggest that the provision of drug inforimatsheets at the time of the first
prescription, from those prescribing medicationpigigorovide consistent and
appropriate information, which if backed up by et information and verbal advice
by pharmacists would mean that patients would eatbying on their ability to

recall verbal information given by their healthcarevider and may improve patient

understanding and therefore compliance.

5.3.6 Patient knowledge of vascular risk factors

The questionnaire in the current study aimed terd@ne patient knowledge of heart
disease and its relationship to diabetes in addttdnowledge of vascular risk
targets, such as blood pressure, cholesterol acdeyhia. As mentioned previously,
knowledge of heart, blood pressure and cholesigembor (Stewart et al 2005, Cheng
et al 2005a, Cheng et al 2005b, Petrella and Calhipi@s and Wagner et al 2005).
Petrella and Campbell (2005) found that the majaitrespondents were unaware of
the association between hypertension and headsis@owever a high percentage of

patients were aware that heart disease and stiskasg are a problem associated
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with diabetes but less patients were aware thalemang of the arteries is a problem

associated with diabetes.

Also, the American Diabetes Association and AmeriCallege of Cardiology

(2002) found that 2/3 of respondents did not carstdrdiovascular disease to be a
serious complication of diabetes. Jafary et ab&)@ound that approximately 20.0%
of patients could not identify a single risk factor coronary heart disease. The
survey conducted by Bairey Merz (2002) found tr&2o6of people with diabetes did
not consider cardiovascular disease to be a secmmuglication of diabetes.
Interestingly, almost 75.0% of patients said thelyeal questions about managing
their diabetes and two-thirds of people with diasetport discussing blood sugar
control at some if not all visits to their healthe@rovider. However, a sizable
number of patients report that health care progidewver discussed lowering blood
pressure or lowering cholesterol, but the physei@ported that they discussed CVD
risk factors with 88% of their patients with diabgtvhich indicates the difference
between what patients and healthcare professiosaember from consultations
(Bairey Merz 2002). Possibly the participantsha turrent study appeared to have a
better knowledge of the relationship between diedbanhd heart disease than in the
other studies, because at diagnosis, patients\ae gducation about diabetes and
complications would be an aspect of this educatioraddition, an explanation is
given as to how high blood sugars, blood pressadecholesterol can affect blood

vessels.

Involving patients in decisions regarding theirbdites management is vital.
However, it is also important to remember thatalbpatients may wish to take an
active role in decisions regarding their diabeta® ¢Asimakopoulou 2007) and the
healthcare professional must accept their wishésisiregard. A review of the
literature by Norris et al (2001) involving diabgteducation programmes, suggested
that programmes which actively involve patientshia educational process appear
more successful than teaching programmes whicksfooly on imparting
knowledge. Rachmani et al (2005) found that pagi@rito were in their active
participation programme had better outcomes, whiely have been due to
intensified therapy and patients who were more d@ampwith treatment. Burden
and Burden (2001) suggest that if patients leaahttieir blood pressure, cholesterol
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and HbA1c are not on target, they are encouragadkaheir doctor why, to discuss
whether lifestyle measures would be beneficial, tandiscuss medication options,

such as titration of current medication or addittdmew medication.

A study by Stewart and Kendrick (2005) found thegatiating targets for blood
pressure and HbAlc with people with type 2 diabdtess not routinely happen in
primary care and that even when individual targe¢snegotiated, they are often
unrecorded. They found that when annual reviews wadertaken by the practice
nurse, targets were less often negotiated witleptstiand suggested that further work
needs to be undertaken to explore the reasonkifor However, in the current study,
lifestyle modifications were discussed with allipats in the intervention group and
targets were negotiated and recorded in their cHaraddition patients were

encouraged to ask questions regarding their dialveémagement.

5.3.7 Patient preferences with regards to treatment

In the questionnaire, when respondents were astedfien they wished to be seen
by the doctor in the outpatients, only 16.7% oftihtal group wished to be seen
yearly, whereas 54% of patients wished to be seeryesix months. These findings
would have resource implications for the serviceunacute care setting, as the

majority of patients are only seen once a yeahéndutpatient clinic by the doctor.

When patients were asked how often they wouldtlkiee seen by the diabetes nurse,
39.8% would like to be seen every three monthd) thié€ same number wishing to be
seen every 6 months. Also, when patients weredaskieey felt it would be easier to
control their diabetes by having a check up everytb three months, 76% of

patients said “yes”, 81.7% in the intensive grood @0.8% in the standard group.
Also, 74.4% of patients felt it would be easiectmtrol their weight by having a
check up every two to three months. These findgigsv that patients benefit from
the increased visits with the diabetes nurse asaltaklt patients wish to be seen more
often. However, increasing the number of visitth® diabetes centre would have
resource implications, as more staff would be negliio facilitate this increased

workload. This would be similar in many diabetegtces in Ireland.
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In the questionnaire, when patients were askdteif had a choice, whom they would
prefer to see regarding their diabetes care, 718eofotal group wished to be seen
by “both hospital doctor and the nurse”. This aades that patients value the input of
both the diabetes nurse and the doctor. Onlyigman the total group stated they
would prefer to see their GP. In contrast, inualgtoy McHoy (2004), the majority

of participants were happy with the care they nesebi irrespective of where they
received it, but those who preferred to visit thebdtes centre rather than the GP,
stated that they would also like to go to theiriGiey could expect to receive the
same level of specialist expertise that they reszbat the diabetes centre. Therefore
it would appear that it is not the venue whichngportant, but the quality of service,

expertise and confidence in the person providiegctre.

Looking at the themes emerging from the qualitatesponses in the results section,
it would appear that in general, time pressuregapio be a problem in the
outpatients department. In contrast, during threecul study, patients were allocated
60 minutes for their first visit and 30 minutes subsequent visits, which, when
necessary was extended, if patients had problemseated more time. Patients
appeared to like the one to one interaction andirmaity of care, as could be seen
where 90.6% of patients felt it was beneficial @@ she same nurse at each visit

during the study.

5.3.8 Patient information regarding diabetes

When patients were asked, where they get mostigtion regarding their diabetes,
75% of patients answered, “the diabetes nurse7%5n the intensive group and
65% in the standard group, with only 18.1% of pdsestating “the hospital doctor”
and 1.8% of patients stating “the general practéid. In contrast, in a study by
Latalski et al (2002) the respondents felt thatidfaeling source of knowledge about
the nature of the disease and way of coping witverte, diabetologists (61.5%),
nurses (33.8%) and GP (26.1%). The Diabetes Ngpseialist is often the first
person a patient would approach if they had prob)exs seen in Williams et al
(2007) where 53% of patients stated that they wapjatoach the diabetes nurse if
they had problems with their medication. In adudtitiTham et al (2005) reported that
86.3% of information about diabetes was obtainethfhealthcare professionals in
general, with other sources being television, rgdegrammes, books and the
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internet. In the setting of the current study, drebetes day centre is in the main,
nurse led, with the doctor only in attendance tigrds need to initiate insulin /
medication or if a patient has a problem with a fadoer or other medical problem.
Otherwise, all education is nurse-led, with theseuwteciding when the patient attends
for future review visits. Also, the patients ad¥iged to contact the diabetes centre if
they have any problems associated with their desbeAll patients are, where
possible, seen yearly in the out-patient departrfuertheir annual review, which is

where the doctor would have an input into their agggment.

When patients were asked if it was beneficial bémitpe study, despite the fact that
patients in the standard group did not receiveetucation on lifestyle modification
and vascular risk factors, 82.8% of patients foiifieneficial being in the study. In
the intensive group it was interesting that aligrats found it beneficial. When asked
whether they had more knowledge about diabetestatestudy, again a high
percentage, 82.4% in the standard group, and 9t 7P& intensive group, stated that
they had more knowledge regarding diabetes. Thigimpart be due to the fact that
areas such as hypoglycaemia, adjusting of insulivefe applicable) among other
issues, were discussed in both groups. Once amwyr patients are only seen
approximately once a year, the extra contact aaseslreminder and update of
knowledge. In general patients felt they haveix@tkeenough information regarding
diabetes and the following areas; blood pressute’$8), cholesterol (79.5%), blood
sugar control (95%), diet, weight reduction (96.8b@nefits of exercise (97.6%),
alcohol (86.3%), risks of smoking (92.9%). Botlyps were similar regarding the
above, except with regards to blood pressure aakksterol, where approximately

10% more patients in intensive group had receivexigh information.

It would be difficult to ascertain from the questi@ire how perception of receiving
enough information matched patients’ actual knogtedf these aspects, as not all
patients’ answered each question. Only 68.5% témpis in general felt that they had
received enough information regarding the compbeest of diabetes, which leaves
quite a high percentage who were either undecideitmot feel they had received
enough information. Other studies (Ali et al 199&han et al 2005) have also found
that patients do not appear to have adequate kdgelef the complications
associated with diabetes. In the study by Olivetial (2005) it was suggested that
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although general knowledge and awareness of hyystote was adequate in the
population studied, patients did not fully undenstéhe condition. Patient education
programmes need to focus on the cardiovasculaass&ciated with hypertension
(Alexander et al 2003, Oliveria et al 2005) bustheeds to be combined into an
education programme which address all aspectssaiNar risk reduction in this high
risk population who have type 2 diabetes mellitDsiring the current study, all
patients in the intensive group were given litetegarding vascular risk factors
and hypertension, dyslipidaemia and all modifiaigks were discussed. Also, in the
acute care setting of this study, the educatiognarmme for patients with type 2
diabetes does discuss the relationship betweenhaassk factors and diabetes.

Active patient participation in their care is atical factor in improving adherence to
treatment (Aminoff and Kjellgren 2001). As mentidn@eviously, well-informed

and motivated patients were more inclined to reachmaintain their vascular risk
targets (Rachmani et al 2002, Tham et al 2004) eMfatients were asked in the
current study if they felt it would be helpful tadw the results of their blood
pressure and blood tests at each visit, 93.8%tadrga agreed it would be helpful in
the management of their diabetes. This showspiagnts wish to be involved and
informed about their diabetes treatment and managenGlasgow (1997) suggests
that it is important to ask patients whether thegiarstand the recommendations
given by their healthcare providers and whethey Hre receiving consistent
messages from all members of the team. In addliiies important to set individual
goals with patients taking into account the pateend their lifestyle, these

behavioural goals should be documented in the midiaotes and a copy of these
goals should be given to the patient also. Irctireent study, at each visit, goals for
modifiable risk factors (smoking, diet, exerciskcgemic control) were set for each
patient and these were recorded in the notes amgkreas necessary. As diabetes is a
chronic disease requiring continuing medical caie education, it is vital to raise
awareness of the link between diabetes and carsbalar disease so that patients are
knowledgeable regarding the importance of vasaiggrmanagement in order to

reduce cardiovascular complications (Bairey Meral &002).
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5.3.9 Limitations of the study

The questionnaire design was based on patientegedfting and there is no means of
verifying whether the information given was accar@@oates 2004), which is a
limitation to this study. Also, there was a tilag between when patients finished
the study and collection of the data via the qoesiaire, therefore some of the
information obtained may be flawed as patients heaxe received information from
other sources in the intervening period. This mlap explain why there was no
significant difference between the standard anehisive groups with regards to
knowledge in this study population. However, as¢hwas a defined study
population, a randomized sample of patients attenthie diabetes service in the
acute care setting of this study, the results isfg¢tudy could be generalised (Coates
2004) to the wider population of patients in thataaare setting of the study. In
addition, despite the high response rate (75%jethvere still 25% of patientgho

did not return completed questionnaires. Also,atigbatients answered each of the
questions, which meant that it was difficult atesrto obtain an accurate picture of
total knowledge. Nevertheless, it is anticipateat the results of the questionnaire
may identify possible gaps in our current diabstsice, such as education on
vascular risks, diet and exercise programmes.ddiitian, it may guide areas for
future development such as incorporating vascigértarget into our education
session for patients. New and improved ways ofairipg knowledge regarding type
2 diabetes and cardiovascular disease need toph@red, so that patients are given

up to date information in a more user-friendly way.

5.4 Implications for practice

Randomised controlled trials have demonstrateddmefit of nurse-run clinics to
achieve positive results on cardiovascular riskdia; however to achieve positive
results, intensive intervention is needed andrégsiires a significant time and
resource commitment, both for the patient and #adth care professional (Riley
2003, Taylor et al 2003, McLoughney et al 2007hefE are also additional costs for
providing the intervention, including the cost bétnurse-care manager’s time, the
additional medication, laboratory costs incurredubing the management algorithms
and costs related to higher rates of routine assm#sand self-management (Taylor
et al 2003). In the current study, one hour whxcated for the first visit and

thereafter 30 minutes was allocated per patientisér which was extended if
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necessary. In routine practice, it is often natgtlole to allocate this length of time

per patient, with many patients only allocated JiButes per consultation.

The key issues leading to nurse-led success inovastular risk management and
motivating behaviour change in patients, includeogmagement and support,
counselling and lifestyle advice, information redjag treatment regimes, measuring
and monitoring risk factors, in addition to havihg time to listen to the patient
(Wiles 1997, McHugh 2001, Wright et al 2001). Aentioned previously, standard
diabetes care in our acute care setting, meangatiants are seen once a year in
OPD and possibly in the diabetes centre duringrtteevening year. As education
needs to be reinforced on a regular basis, thistithe ideal situation. During the
study, on each visit with the vascular risk nuesijcation on hypoglycaemia, and
adjusting of insulin (if appropriate), was givenoth groups. However, as patients
in the intensive group were seen every two to thmeaths, more patients had three
or more diabetes education interventions in thenisive group (62.8%) as opposed to
the standard group (18.1%). Following on fromrbgults obtained in the current
study, the diabetes service have introduced a lasask nurse-led clinic to address
the gap in the service and so hopefully impacthengrowing problem of micro and
macrovascular complications associated with dighetgjan and Hayward (2003)
suggest that goals should be individualised, witbadistic outlook that perhaps many
patients with diabetes and hypertension will ndti@e aggressive goals, despite
taking three or four antihypertensive agents. Astioned previously, in the current
study, targets were set for each patient in thengive group, taking into account the
person as well as the disease. Also, in the aareesetting of the current study,
glycaemic targets are set for each patient andtizegd in an effect to achieve targets
HbAlc level and therefore reduce complications.

The results obtained in the questionnaire haveigafbns for practice in the acute
care setting of the current study. Diabetes edutaind treatment programmes need
to provide education on not only hyperglycaemid,d¥sio the associated risk factors
of hypertension and dyslipidaemia. People witlbéias need to understand why
their blood pressure and cholesterol levels asddrbaggressively. They need to
know the consequences of prolonged hyperglycaenukuding dangers of potential
microvascular and macrovascular damage to themasicular system, eyes, kidneys
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and feet (Kester 2004). Teaching programmes reebd patient-centred, flexible
and carefully structured, with thought given to thest effective timing and duration
of the education programme (Kester 2004). Heatthpeofessionals who deliver
diabetes education programmes need to have a &oomdedge base about the many
problems associated with diabetes, and ideallyatikl be a multidisciplinary
approach (Kester 2004). Currently in our acute catting we are aiming to
commence a structured group education programmeateents with type 2 diabetes,
the Diabetes Education and Self-Management for ggand Newly Diagnosed
(DESMOND) programme. This will involve 6 hourssifuctured education, ideally
within 2 weeks of diagnosis (Carey and Daly 2008)cuctured education is an
important step, as the literature shows that siredteducation improves metabolic
control, well-being and quality of life in additida proving dietary freedom (Harkin
2006). However, providing this form of educatisrtostly (Kester 2004, Hill et al
2006), as staff have to be trained to deliver ttoy@mmme, in addition, administrative
costs would need to be factored into the cost o¥igding this type of education to
patients. Education needs to be ongoing, reitérael updated at appropriate

intervals (Kester 2004) to aid retention of infotioa.

Advanced Nurse Practitioner (ANP) posts are emgrgirmanagement of
acute/chronic disease. According to Browne and Mgq2006), although the roles
of the clinical nurse specialist (CNS) and the axbeal nurse practitioner interrelate
in many ways, there are some fundamental differemcéheir functions and
responsibilities. Currently there are three ANBtp accredited in the area of
diabetes care. ANP’s are ideally suited to playnéegral role in the education and
medical management of people with diabetes (Cok0fli). An ANP post may be a
future development in the acute care setting afshidy, based on the results of the
current study. Another area of nursing which ipanding and which will change the
course of nursing management in the area of diabiethe introduction of nurse
prescribing (NCNM 2007). The ability to prescridoned adjust mediation is a
valuable asset in caring for individuals with didse(Spollett 2003) and would be
beneficial in running a nurse-led vascular riskiclisimilar to that of the current

study.
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5.5 Recommendations for future research

Further studies need to be undertaken in Ireladdraernationally, of longer
duration, with one nurse managing all aspects stwar risk reduction, to confirm
the cost effectiveness of nurse-led clinics in sdeny care. To date, many studies
undertaken have been done in primary care withrgerlooking at one particular risk
factor, such as hypertension. Studies need tibbe using current internationally
recommended targets for blood pressure, lipidsgiywhemic control, as many of the
previous studies used targets which have now beanrsto be inadequate to halt the
progression of microvascular and macrovascular dicatgpns which are associated

with diabetes.

5.6 Conclusion

The major obstacles to providing effective diabet® are presented by the large
numbers of patients with diabetes and the chaltentrgets for BP, lipid and
glycaemic control (New et al 2003). The additidmmurse-led vascular risk clinic
in conjunction with current treatment practice meavay of delivering the quality of
care necessary to delay / prevent the progress$ibatb microvascular and
macrovascular complications of diabetes. The tesiflthis current study add to the
existing body of evidence indicating that a nuesg-¢linic targeting lifestyle,
smoking, hypertension, dyslipidaemia as well azhglycaemia, may be an effective
way of achieving vascular risk reduction targelbe results obtained from the
Vascular Risk Factor Questionnaire were howevepgisinting as they did not show
overwhelmingly that intensive intervention mearattpatients had more knowledge
regarding vascular risk targets. However, thig@esh provides valuable information
regarding the lack of knowledge regarding bloodsguee, cholesterol and glycaemic
targets in this group of patients.

Nurse led clinics have many advantages, includiegability to see patients more
regularly, a greater willingness to titrate medma¢ and attention to lifestyle
measures (Campbell et al 1998, New et al 2003, &egtval 2003). However, for
these clinics to be effective, a significant tinmel aesource commitment is required.
Diabetes education programmes need to incorpodaieation regarding diabetes and

its relationship with cardiovascular disease. ddion, education needs to be
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reinforced on an ongoing basis to aid retentiomfairmation over time. As a result
of this current research, a nurse-led vasculardlisic has been established in the
acute care setting of this study. In additiontg@cols have been devised which

address the multifactorial aspect of diabetes mamagt.
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APPENDIX 1
VASCULAR COMPLICATIONS OF DIABETES

Macrovascular complications (large vessels)

1. Cardiovascular disease - Myocardial infarctetmke

2. Peripheral vascular disease - Amputation

Microvascular complications ( small vessels)

1. Nephropathy - Acute / chronic renal failure
2. Retinopathy - Blindness, cataracts
3. Neuropathy - Peripheral

Diabetic foot ulcers
Charcot foot

- Autonomic
Impotence
Gastroparesis



APPENDIX 2

ADA (2008) Vascular Risk Targets / Management

Blood pressure

Systolic BP

<130 mmHg

Diastolic BP

< 80 mmHg

Lipids | Patients without
CVvD

Patients > 40 years,
with one or more CV
risk factor, Statin
therapy regardless of
LDL-c

Patients < 40 years
with / without CV risk
factors not achieving
lipid targets should
start therapy.

LDL-c < 2.6 mmol/L

Patients with CVD

All patients should be

LDL-c < 1.8 mmol/L

treated with a statin

Triglycerides < 1.7 mmol/L

HDL-c > 1.0 mmol/L (men)
> 1.3 mmol/L ( women)

HbAlc

Patients with diabeteg
in general

, < 7%

Individual patients, as
near normal as
possible without
significant
hypoglycaemia

< 6%

Antiplatelet agents| Aspirin therapy 75 — 162 mg daily Secondary prevention if

history of CVD
Primary prevention
- aged > 40 years

- Family Hx CVD

- Risk Factors

- Hypertension

- Smoker

- Microalbuminuria
- Dyslipidaemia

Combination therapy -Clopidrogel Severe progresSiv®




APPENDIX 3

RECRUITMENT POSTER FOR PATIENTS

ATTENTION PATIENTS

A\~ 44

If you have : -
* Type 2 Diabetes Mellitus for a year or more
» Are over 30 years of age

e Are on tablets or insulin

And have any of the following-

» High blood pressure

» High cholesterol

* Have had a heart attack in the past

We would be interested in talking to you.

We are currently running a study which looks atrowing the treatment of
patients with type 2 diabetes mellitus, in ordereiduce the risks of heart

disease and stroke.

If you would like any more information, please asky of Dr Thompson’s
team in the outpatient clinic, or ask to spealiagokie Mac Mahon,
Diabetes Nurse Specialist, at 8092744 / 8092745




Appendix 4

RECRUITMENT LETTER TO PATIENTS REGARDING
THE STUDY

Dear

We are writing to invite you to participate in &earch study. The aim of the study is to
find out whether more frequent monitoring of patswith type 2 diabetes mellitus, who
have high blood pressure or high cholesterol, alitw more effective prevention of
heart disease and stroke.

We enclose a patient information sheet. If yoleado participate, we will ask you to
sign a consent form. You will then be randomised pne of two groups. One group
will be seen in the diabetic clinic as usual. ©keer group will be seen more frequently
in order to control blood pressure and cholestasajuickly and effectively as possible.
The study will last one year.

Your participation is entirely voluntary, and yazare will not be affected if you are
unable to help.

I would be grateful if you could contact me, Jaddiac Mahon at 8092744/5, to let me
know if you would be interested in participating.

Yours sincerely

Dr Chris Thompson Jackie Mac Mahon
Consultant Diabetes Nurse Specialist



APPENDIX 5
PATIENT INFORMATION SHEET

Patient Information Sheet

Study Title
To establish the importance of a Cardiovasculak Rector Intervention Nurse in
improving the ability to achieve cardiovasculakractor targets in patients with type 2

diabetes mellitus.

Study explanation

You are invited to take part in a study that mayekpful in preventing heart disease,
stroke in individuals with type 2 Diabetes Mellitusour participation is entirely
voluntary (your choice). You do not have to taketn this study. If you choose not to
take part, your care or future treatment will netaffected. If you agree to take part, you
are free to withdraw from the study at any timehaut having to give a reason.

Withdrawing at any time will in no way affect yofuture health care.

The aim of the study is to find out whether by moning patients with type 2 diabetes
mellitus who have risk factors for the developmeia heart attack or stroke, such as
high blood pressure or high cholesterol, more @yl will allow more effective
treatment of these conditions. A total of 400 grail$ who attend the Diabetes centre in

Beaumont Hospital will be invited to take part lmiststudy.

As with all medication, there is a possible ris&ttthe medication may cause side effects.
All medication used in this study is used on a tagbasis and are not experimental

medication. Depending on the type of medicatiateced, some side effects may



include; dry cough, rash, abnormal liver functiests, and dry mouth. You will be
screened for any side effects at each visit. Shgoll develop any side effects in the

interim, please contact us at the numbers belofuravailable, contact your GP.

The results obtained from the study may or maybeadf direct benefit to your medical
management. As with many clinical research prejeauch of the benefit is for patients
in the future. However, some benefit may be derivem the increased visits to the
study doctor/nurse, which are required by the study

During the study

If you agree to participate, you will be randomiseane of two groups — one group will
be seen on average two monthly, and the other grilupe seen as normal, once or
twice a year in the outpatient’s clinic. The stwdif last one year. At each visit, you will
get your blood pressure measured and your wei@lypur blood pressure is high you
may be started on medication to reduce it, or if goe already on medication, this may
be increased. We will take blood and dependinthemresults of these tests, you may

require a change in your treatment.

The participants in this study have a right to @ciy and all information that is collected
during this study is strictly confidential.



APPENDIX 6
CONSENT FORM

Patient Name: Hospital Number:

Research Information

You are being asked to participate in a researdatystThe doctors at the Diabetes Unit
in Beaumont Hospital are trying to establish thpamiance of a cardiovascular risk factor
intervention nurse in improving the ability to aee cardiovascular risk factor targets.

In order to decide whether or not you want to be pithis research study, you should
understand enough about the risks and benefitakeran informed judgement. This
process is known as informed consent. This corfeemt gives detailed information

about the research study, which will be discussigd you. Once you understand the

study, you will be asked to sign this form if yoistvto participate.

Participating in this research may be of no dibastefit to you. It will allow us to have a
better understanding of the benefits of achievengliovascular risk factor targets in
diabetes; and may therefore benefit people withetis in the future. Your participation
is completely voluntary, and if you choose not #éotigipate this will have no influence

on your further care.

AGREEMENT TO CONSENT

The research project and the treatment procedseexiated with it have been fully
explained to me. | have had the opportunity toqsstions concerning any and all
aspects of the project and any procedures involvean aware that participation is
voluntary and that | may withdraw my consent at amg. | am aware that my decision
not to participate or to withdraw will not restricty access to health care services
normally available to me. Confidentiality of redsrconcerning my involvement in this

project will be maintained in an appropriate manner



I, the undersigned, hereby consent to participai@ subject in the above-described
project conducted at Beaumont Hospital. | haveivwed a copy of this consent form for
my records. | understand that if | have any qoesticoncerning this research, | can
contact the doctors listed above. If | have qoesticoncerning my rights in connection
with the research, | can contact the Ethics (Mddesearch) committee of Beaumont

Hospital.

If you have any queries during the study you camtaxd Dr. Kevin Moore at 8093000,
bleep 122, or S/N Jackie Mac Mahon at 8092744/5

After reading the entire consent form, if you haeefurther questions about giving

consent, please sign where indicated.

DOCIOr Date ...,

Signature of Subject ..., Date ....oovvvvviivinnnnnn.



Appendix 7

RECRUITMENT LETTER TO PATIENTS REGARDING
VASCULAR RISK FACTOR QUESTIONNAIRE

Dear

You participated in a Vascular Risk Study which ethto find out whether more frequent
monitoring of patients with type 2 diabetes medlitwho have high blood pressure or
high cholesterol, will allow more effective previemt of heart disease and stroke.
Following on from the study, we are looking at patiknowledge of vascular risk factors
and diabetes.

| enclose a Vascular Risk Questionnaire which | dae grateful if you would take the

time to complete and return to me in the stampellesded envelope.

Yours sincerely

Jackie Mac Mahon
Diabetes Nurse Specialist



APPENDIX 8

RISK FACTOR QUESTIONNAIRE

This questionnaire relates to the study you took p&in regarding your diabetes
care, which you finished in .......................... | would be gateful if you would

take the time to fill it in. All information colle cted is anonymous and confidentiallt

is being collected to obtain information about patnt knowledge regarding diabetes
and heart disease plus patient satisfaction regardg care. If you have any queries,
please don't hesitate to contact me — Jackie Mac Man at 8092744/5. Many thanks

for your time.

Section 1 (Pleasg tick one bger question)
1. Y= 1L TP PP PPUTPR
FEMAIE ... .. ettt e e et e et a e e

3. How long have you had diabetes? .................. earg

4. Diabetes Treatment
Q) Diet CONrOlled ONIY ..o e
D) DIiet PIUS tADIELS ..o ————
) Diet, tablets and INSUIIN ... e e e e e e e e e e s eanaees

d) Diet and iNSUIIN ONIY .coooveiiiiec e e
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(Please_tick one boxer question)

5. Yourideal blood sugar readings before meals should be:
Q) BeIWEEN 4-8 ... e a e ——— ()
o) I =T Y=< o T ()
C) BEIWEEN L0-14 ..ot e e e e e e e e e e e e e e e e e ettt e e e e e e e e e e e e e e aaaaeas ()
(o ) I o B B 43 o) RS ()

6. Yourideal HbAlc should be:
Q) LESS TNAN B.5 . .iiiiiiiiiiiiiiiiieie e ettt ettt et e e e e e e e e e e e e e e e e e e e e et — et r et e e e e r et e e aaaaaaaaaaas ()
o) =TSSR £ = o PP ()
o) T =TS 1 g = 1 1 TP ()
(o ) I o B 4 0 SRS ()

7a).  Are you on insulin, Diamicron, Diamicron MRaénil or Amaryl YES( ) NO( )

b). If yes, how would you treat a “hypo”?

a) Lucozade or other SWeet drinkK.........ccoceeeeeerere e ()
D) SWEELS/CROCOIALE ....uviiiiiiiiiie et e e e e e e e e e e e e e s e e e e e e ()
C) Bread OF DISCUILS ....uuuieiiiiiiiiiiiieiiieee s s s et e e e eeesseeseeeanensnnansnnnnnnnnnns ()
d) Lucozade plus bread Or DISCUILS..........cuvieieiie e ()
L= T o 8 0 o U ()

Section 2

8. Yourideal blood pressure reading should be:

Q) LSS than L130/80 .........eeeieiie et ettt e e e e ettt e e e e e ettt e e e e nr e e e e e e n et e e e e e e e annneaeees ()
D) LAO/BO ...ttt b et et e e e be e e be e e e anneneeeans ()
€) L50/90 ..eieiieeiie ettt et e e Rt et e e et e et eeeeaaanteee e e et nnaeeeaeeaannnreeaeaeeaans ()
(o) 50K USSP SSSR ()
€) DONE KNOW ... e e e e e e e e e e e e s e e e e e e e e aanane ()

11



9a).
b).

10.

11a).
b).

(Please_tick one boxer question)

Are you on blood pressure tablets? YES( ) NO( )
If yes, do you eveforget to take your blood pressure tablets?

=) I N1V PSP ()
(o) @ ] g Tot =T o - N USSR ()
C) ONCEMWICE @ WEEK ....eeeiiiiee ettt e ettt e e e e ettt e e aeeaeeeee e s e e nnneaeeee s e aneeeee ()
d) More than ONCE/tWICE 8 WEEK .........oii i e eiee et ee e e e e e e e ()

L= @ Lo = W1 o] 21 o I ()

Yourideal cholesterol reading should be:

Q) LESS TNAN 4.8 ..ot ettt ettt et e e e e e e e e e e e e e e e e e e e e e et e e e ———r ettt et e r et e e aaaaaaaaaaas ()
D) LESS thaN 5.8.....cuiiiiiiiiiiiiiiie e e e e e e e e e e e e e e e ()
C) LESS TNaN B.8 ... ittt e e e e e e e e e e e e e e e e ettt ittt aaaaataaaaaaaaas ()
[0 ) C] (=T U= g o T o PR ()
€) DONE KNMOW ... e e e e e e e e n e ()
Are you on cholesterol tablets? YES ( ) NQ (

If yes, do you evdprget to take your cholesterol tablets?

S ) T NN 1Y S PPPP ()
(o) 1O g1t o - USSR ()
C) ONCEMWICE 8 WEEK ...coci i cemmemee et ee e e e e e e e e e e e e e e e s e e e e annnnnnnens ()
d) More than ONCE/tWICE @ WEEK ............uiccuemee ettt ee e e e e e e e e e e e e e seeseesnaeae e reeaeeeeaees ()

L=y @ o= W1 o] 21 o IR ()

12



12a).
b).

Section 3

d)

13.

(Please tickehoxper question)

Do you smoke? YES ( ) NO ( )

If yes, how mangigarettes on average do you smoke per day?

o) I ST TS 1 = o PP ()
o) 5T PR ()
[0 T 0 0 PSSR ()
(o )Y/ [0T (=38 4 = o 21 O U ()
Have you recently received advice on giwipgsmoking? YES ( ) NO ( )

If yes, by whom

2 ) N Do Tox (] PSSP ESSRRRR ()
) I DIz 1o 1= (=T NN U] 7= T ()
(o3 I =301 a 1o [oTwi (o) =TT N o101 €= TS ()

d) Other (please specify)

Which of the following statements are trueatsd?

(please answer each question)

True

False

Don’t know

a) Heart disease is a problem associated with
diabetes

b) Stroke disease is a problem associated with

diabetes

¢) Hardening of the arteries is a problem

associated with diabetes

d) Smoking affects your blood vessels

e) High cholesterol can affect your blood

vessels

f) Weight gain affects your blood pressure

g) Stress affects your blood pressure

13



15.

14.

(please answer each question)

How important are the following in the treatmendadbetes?

A little A lot Don’t know
a) Blood sugar control
b) Reducing cholesterol
c) Blood pressure control
d) Diet
e) Exercise
f) Quitting Smoking
g) Moderate alcohol intake
h) Reducing stress
| have received enough information regarding:
a) Blood pressure and diabetes
Strongly agree Agree Undecided Disagree Stronighiee
b) Cholesterol and diabetes
Strongly agree Agree Undecided Disagree Stronighoiee
c) Blood sugar control and diabetes
Strongly agree Agree Undecided Disagree Stroniglygilee
d) Diet & weight reduction
Strongly agree Agree Undecided Disagree Stroniglygilee
e) Benefits of exercise
Strongly agree Agree Undecided Disagree Stronighgiee
f) Alcohol consumption and diabetes
Strongly agree Agree Undecided Disagree Stroniglygilee
g)Risks of smoking and diabetes (where appropriate)
Strongly agree Agree Undecided Disagree Stronighgiee
h) Complications of diabetes lined
Strongly agree Agree Undecided Disagree Stronighgiee

14




Section 4

16.

17.

18.

19.

20.

21.

21.

(Please_tick one boxer question)

It would be easier to control my diabetes byitga check up every 2-3 months

Strongly agree

Agree

Neither agree nor

disagree

Disagree

Strongly

disagree

It would be easier to control my weight by mava check up every 2-3 months

Strongly agree

Agree

Neither agree nor

disagree

Disagree

Strongly

disagree

It would be helpful to know the results of mgdd tests and blood pressure at each

hospital visit

Strongly agree

Agree

Neither agree nor

disagree

Disagree

Strongly
disagree

All my questions were answered adequately déggumy diabetes care while on the study

Strongly agree Agree Neither agree nor | Disagree Strongly
disagree disagree
It was beneficial to see the same nurse evsityduring the study
Strongly agree Agree Neither agree nor | Disagree Strongly
disagree disagree
| received enough emotional support duringsthey
Strongly agree Agree Neither agree nor | Disagree Strongly
disagree disagree
| have more knowledge about diabetes aftestilmty
Strongly agree Agree Neither agree nor | Disagree Strongly
disagree disagree

15




23.

24.

25.

25b.

(Please_tick one boxer question)

Howoften do you feel that you would like to be seent®ydoctor in the outpatients’

clinic?

Q) EVEIY 2 MONTNS ..o a e e ()
D) EVEIY 3 MONENS ...eeiieeeeeeeeee e ()
(o) I V=T o VA 3 1100 111 PRSP ()
Lo ) I = VL 3 17T 1 1RSI ()
€) YA oot a e e e ()
o) TN\ LY =T PP ()

How often do you feel that you would like todeen by a diabetes nurse?

o) Y= Y22 1T ] 1 PP ()
D) EVEIY 3 MONENS ...uiiiiiieieeeee e ()
(o) I V=T VA 31 0o 111 PRSP ()
Lo ) I =T o VL I 1T 1 1 PRSP ()
©) YA eeiiiiiiii ettt ———————————————t ittt ittt e aaaaaaaaaaaan ()
=) TN LY PP ()

If you had the choice, whom would yoefpr to see regarding your diabetes?

P2 )l (153 o1 =1 o [oTod (o o o Y78 RSP ()
D) DIabEtES NUISE ONIY ..coeiiiiiiiiiiii it e e e e e e e e e e e e e eeeeeaeeea et asnseaeareebebeseeeeeneeees ()
¢) Both hospital doctor and diabetes NUISE ..uuueeeeveviiiiiiiiiiie e ()

(0 1T ORI ()
(=) I\ (o 1o 1= TSP EPRSSRRURUR ()

Explain why

16



26.

27.

27b.

(Please_tick one boxer question)

Where do you gehost information from regarding your diabetes? (pleadeone)

F= ) (0157 o1 =1 I o ox (o PR ()
(0] I IT= 1o 1= (=TSN a1 = ()
c) Diabetes Federation Of Ireland...........ccceeeeeeeieeiiiiie e ()

(o ) TN 1 1(=T =] PSP ()
=) 1 RS PPRR ()

g) Other (please specify) ---

It was beneficial to me being in the study
Strongly agree Agree Undecided Disagree Stronighoiee

Why?

17



Please comment on any other issues to do withttioly shat have not been covered in this

questionnaire. Many thanks for your time.

18



ADA
ALLHAT

ASCOT

Atherosclerosis

BP

CARDS
CARE

CAD

CHD

DBP

DM

LDL-c
LIPID study

HDL-c
HbA1C

HOPE

APPENDIX 9
GLOSSARY

American Diabetes Association
Antihypertensive and Lipid Lowering Treatmeto Prevent
Heart Attack Trial

Anglo-Scandinavian Cardiac Outcomes Trial

A progressive narrowing and hardgoif arteries over
time, which impedes normal blood flow and is often
associated with clot formation.

It is caused by formation of atheroma (plagquespising
cholesterol, old muscle cells, blood clot platebatd
fibrous tissue) on inner surface of the arteries.

Blood pressure

Collaborative Atorvastatin Diabetes Study
Cholesterol and Recurrent Events

Coronary artery disease

Coronary heart disease

Diastolic blood pressure

Diabetes mellitus

Low-density lipoprotein cholesterol

Long-term Intervention with Pravastatinischaemic
Disease

High-density lipoprotein cholesterol

A compound formed from haemoglobin and glecos
Erythrocytes are freely permeable to glucose. [&hel of
glyco-haemoglobin in a blood sample provides aagysic
history of the previous 120 days, the average evyiltie
lifespan. HbAlc most accurately reflects the prasi2-3
months of glycaemic control.

Heart Outcomes Prevention Evaluation
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HOT
HPS
Insulin Resistance
JNC

Ml
NCEP ATP 111

PROSPER
SBP

SHEP

4S

TG

UKPDS
WOSCOPS

Hypertension Optimal Treatment

Heart Protection Study

Inability of the body to useo insulin.

Joint National Committee on prevention, dédect
evaluation and treatment of high blood pressure.
Myocardial infarction

National Cholesterol Education Proghatult Treatment
Panel

Prospective study of Pravastatin in tierly at Risk
Systolic blood pressure

Systolic Hypertension in the Elderly Progra
Scandanavian Simvastatin Survival Study
Triglycerides

United Kingdom Prospective Diabetes Study

West of Scotland Coronary PreventionyStud
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