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Abstract

This research investigates type 2 diabetes using a psychological approach grounded in
self-regulatory theory. Diabetes mellitus is usually described as a long-term iliness with
serious physical consequences, and biomedical perspectives predominate in published
diabetes research. Findings from the present study add to accumulating knowledge
about diabetes by addressing an identifiable gap in the literature, namely, an
understanding of the psychological processes involved in managing type 2 diabetes.
The common sense model (CSM) of iliness self-regulation was used as the conceptual

framework for this study.

The research sample (N = 1145) was identified from a medical database. A mailed
questionnaire survey was used to obtain psychological and self-report data, and this
was subsequently merged with clinical data from a review of the medical database. A
response rate of 55% provided a total of 629 completed questionnaires. The age,
gender, and cultural composition of the sample were a close match with those reported

for the New Zealand type 2 diabetes population.

Research findings contribute to self-regulatory theory by testing key relationships
specified in the CSM. The identification of a relationship cluster connecting emotional
illness responses with cyclical symptoms, serious consequences, strong illness
identity, and low coherence, highlights an emotional pathway in diabetes self-
regulation. Observed relationships support the interaction between cognition and affect

proposed in the CSM.

Results show significant relationships between treatment perceptions and diabetes
self-management, and draw attention to the importance of family relationships in
explaining diet and exercise patterns. Perceived consequences of diabetes play a
pertinent role in explaining variance in quality of life, and diabetes-related distress. The
CSM postulates coping responses mediate between representations and illness
outcomes; current findings, showing that medication use mediates the relationship
between treatment representations and HbA,, support the predicted mediating

relationship.

It is concluded the common sense model provides a useful theoretical framework for
research investigating self-care and wellbeing among people with type 2 diabetes.

Potential implications for psychological theory and clinical practice are discussed, and



Abstract

three areas — examining the roles of appraisal, emotion, and culture in illness

management — are identified as priority targets for further research and conceptual

development.
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Chapter 1: Introduction to Type 2 Diabetes

DIABETES MELLITUS

Diabetes mellitus is “a syndrome consisting of metabolic, vascular, and neuropathic
components that are interrelated. It is defined as a group of metabolic diseases that
are characterized by hyperglycemia resulting from defects in insulin secretion, insulin
action, or both” (Harmel & Mathur, 2004, p. 1). Accordingly, the dominant symptom is
elevated blood glucose levels (Edelwich & Brodsky, 1998), which functions as the
primary diagnostic criteria for diabetes mellitus. There is considerable variation within
the ‘diabetes mellitus’ label (Slama, 2003). The primary axis of differential diagnosis is
between type 1 and type 2 diabetes (Harmel & Mathur, 2004; New Zealand Guidelines
Group, 2003). These are “highly distinct in terms of aetiology, treatment and age of
onset” (Eiser, Riazi, Eiser, Hammersley, & Tooke, 2001, p. 101). However,
compromise to metabolic processing is a shared feature, as is the absence of a known
cure. Thus diabetes mellitus is a chronic condition, rather than an acute iliness (with
the exception of gestational diabetes). Diagnosis instigates a lifetime of careful
management; with self-care playing a salient role in the maintenance of wellbeing. The
primary goal of therapeutic intervention for diabetes is to achieve good metabolic
control (New Zealand Guidelines Group, 2003; Pennings-Van der Eerden, 1990), and
through this decrease the likelihood of future microvascular and macrovascular
complications (Griva, Myers, & Newman, 2000; Rose, Fliege, Hildebrandt, Schirop, &
Klapp, 2002). The etiological nomenclature for diabetes mellitus reveals four primary
distinctions: type 1 diabetes; type 2 diabetes; gestational diabetes; and a final category
comprised of ‘other specific types’ (Harmel & Mathur, 2004). These are outlined briefly

below.

Types of Diabetes

Type 1 diabetes is usually diagnosed during childhood or early adolescence (Slama,
2003). Three-quarters of people with type 1 diabetes are diagnosed before the age of
30, but onset can occur at any age (Harmel & Mathur, 2004). Although the term
‘insulin-dependent diabetes mellitus’ (IDDM) was utilized in early literature, this is no
longer accepted custom (Edelwich & Brodsky, 1998; Slama, 2003). Generally, type 1
diabetes is characterised by impairment in pancreatic B—cell function as a result of
autoimmune processes (Harmel & Mathur, 2004). Although the immediate cause of

this form of type 1 diabetes appears to be a destructive autoimmune response, the
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underlying causal agents have proved difficult to identify. There is evidence of a
genetic component (Slama, 2003) and people with type 1 diabetes have greater
vulnerability to other forms of autoimmune disease, but environmental factors are also
hypothesised to play a role in the onset of symptomatic expression. A small minority of
people with type 1 diabetes fall into a second aetiological group labelled ‘idiopathic’
type 1 diabetes (Slama, 2003); markers of autoimmune dysfunction (e.g., islet cell
antibodies) are often conspicuously absent in this form of diabetes. Published
literature suggests there is a strong genetic component to idiopathic diabetes (it is
more prevalent among Americans of African descent); a Japanese study has presented
evidence of viral agents as another possible causal factor (Harmel & Mathur, 2004).
Latent autoimmune diabetes in adults (LADA) is a third form of type 1 diabetes (Slama,
2003). Because onset is progressive, people with this condition have historically been
classified as having type 2 diabetes. In fact people with LADA exhibit symptoms
associated with type 1 diabetes (e.g., evidence of autoimmune destruction), and type 2
diabetes (insulin resistance that progresses over time) (Harmel & Mathur, 2004).
Treatment for type 1 diabetes relies on the availability of exogenous insulin. Many
people find the therapeutic regimen intensely demanding (Griva et al., 2000). There is
no cure for type 1 diabetes at the present time. To stay well, those who are diagnosed
with this illness must maintain a lifelong commitment to the prescribed treatment

regimen.

In contrast to the absolute insulin deficiency observed in type 1 diabetes, type 2
diabetes is characterised by insulin resistance coupled with a relative reduction in
insulin secretion. Type 2 diabetes is more prevalent than type 1 diabetes. Worldwide,
approximately 85-95% of people with diagnosed diabetes mellitus have type 2
diabetes (International Diabetes Federation, 2006b; Katsilambros & Tentolouris, 2003).
The precise causes of type 2 diabetes are not well understood; although itis clear they
are multifarious (Harmel & Mathur, 2004). Type 2 diabetes is not characterised by the
markers of autoimmune destruction observable in type 1 diabetes. Because symptoms
are progressive, there may be a considerable time lag between onset of
hyperglycaemia and diagnosis; in many cases this delay may reach a decade (Harmel
& Mathur, 2004). Typical presentation occurs in middle adulthood (Clark &
Asimakopoulou, 2005) although, increasingly, there is evidence of type 2 diabetes
affecting adolescents and children (International Diabetes Federation, 2006b;

Katsilambros & Tentolouris, 2003). This is causally connected to the ‘obesogenic’
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environment that prevails in modern societies. Published literature estimates that 80—
90% of people with type 2 diabetes are obese (Harmel & Mathur, 2004). As with type 1
diabetes, there is no cure for type 2 diabetes; however, the therapeutic regimen for
each is quite different. People with type 2 diabetes do not often require immediate
implementation of insulin therapy; though some will go on to need this at a later stage
in the course of their illness. Treatments for type 2 diabetes are discussed in detail in
the following section; a succinct summary could note that these treatments are more
varied, and generally less invasive, than those for people with type 1 diabetes (Eiser et
al., 2001). People with type 2 diabetes are more likely to suffer from macrovascular
complications than those with type 1 diabetes; cardiovascular disease, for example, is
very common. While almost 60% of people with type 2 diabetes will die of ischaemic
heart disease, the comparative mortality rate for people with type 1 diabetes is 15%
(Clark & Asimakopoulou, 2005). Another important clinical difference is that people
with type 1 diabetes are ketosis-prone, while those with type 2 diabetes are not
(Harmel & Mathur, 2004).

Gestational diabetes can occur in women who do not have a previous history of
diabetes mellitus before their pregnancy. Thus for some women, glucose intolerance
becomes apparent on becoming pregnant. The risk profile for gestational diabetes
(GD) includes; age > 25, overweight, first-degree relatives with diabetes, and ethnic
group (Hispanic, African-American, Native American, or Asian ethnicity is associated
with greater prevalence of GD) (Harmel & Mathur, 2004). If undiagnosed, or left
untreated, this can result in serious risks during both neonatal and post-natal periods.
For the foetus these include higher than normal risk of spontaneous abortion,
congenital malformation, stillbirth and respiratory distress. The prospective mother is
also at risk of hypertension and, among those with coronary artery disease, cardiac-
related death (Harmel & Mathur, 2004). Gestational diabetes is treated with a
combination of lifestyle and pharmacological therapies: intensive management is
common and insulin is prescribed in approximately one-quarter of cases because even
small reductions in glucose control cause significant risk to both foetus and prospective
mother (Harmel & Mathur, 2004). Although gestational diabetes is by definition
glucose intolerance with initial onset or recognition in pregnancy (Harmel & Mathur,
2004), and intolerance is substantially reduced after delivery, research has shown 14%
of women who experience gestational diabetes will meet the criteria for diabetes

mellitus in formal diagnostic tests taken 1 to 4 months postpartum (Schaefer-Graf,
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Buchanan, Xiang, Peters, & Kjos, 2002). Because preghancy causes stress to the
pancreatic p—cells, women with gestational diabetes are at greater risk of type 2
diabetes: evidence suggests almost 50% of those with GD will go on to meet the
diagnosis for type 2 diabetes within a 5-year period (Metzger, Cho, Roston, & Radvany,
1993).

The label ‘diabetes mellitus’ encompasses a heterogeneous collection of metabolic
syndromes (Slama, 2003), including other forms of diabetes that do not appear to fit
well with the labels ‘type 1’ or ‘type 2' diabetes. Compromise to mitochondrial DNA can
result in phenotypic expression that fits the description of diabetes mellitus. For
example, specific abnormalities have been located in the genetic material of people
with maturity-onset diabetes of the young (MODY); essentially these impair the
functioning of B—cells in the pancreas and result in reduced insulin secretion (Harmel &
Mathur, 2004). Other factors that produce symptoms of diabetes include: mutations in
the insulin receptor gene; damage to the pancreas; endocrine abnormalities; and viral

infections.

In general, the aetiology of diabetes mellitus is poorly understood. In many instances,
the expression of symptoms related to diabetes mellitus is liable to be the result of
combined causal factors. For example, in type 1 diabetes this might include the
amalgamation of genetic vulnerability and exposure to adverse environmental
stimulants (e.g., enteroviruses such as Coxsackie B4 that closely resemble aspects of
B-cell antigens (Hyoty et al., 1995)). Childhood immunisations have also been
highlighted as potentially significant, although evidence remains controversial at
present (Harmel & Mathur, 2004). The pathogenesis of type 2 diabetes remains
enigmatic. The mechanism(s) producing impairment in insulin action are not well
understood, and there is no cogent explanation for why the function of pancreatic 3—
cells deteriorates (Harmel & Mathur, 2004; Katsilambros & Tentolouris, 2003). As a
result we have poor ability to account for the insulin resistance and reduction of insulin
secretion observed among people with type 2 diabetes. This lack of knowledge acts as
a barrier to research programmes aiming to develop a curative treatment for diabetes
mellitus. At present there is no known cure for type 2 diabetes , and once diagnosis is
made individuals must maintain a lifelong commitment to the prescribed treatment

regimen in order to stay well.
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DIABETES AS A MAJOR HEALTH ISSUE

The Global Epidemic

International Diabetes Federation estimates for the year 2003 indicate there are 194
million people with diabetes mellitus worldwide (International Diabetes Federation,
2006b). However, this condition is substantially under diagnosed: it is estimated 50%
of people with diabetes are unaware of having it (New Zealand Guidelines Group,
2003). Thus there are many millions who have diabetes and do not know it. Among
those diagnosed with diabetes mellitus, the majority (85-95%) have type 2 diabetes
(International Diabetes Federation, 2006b; Katsilambros & Tentolouris, 2003; New
Zealand Guidelines Group, 2003). The rising tide of diabetes has frequently been
referred to as an ‘epidemic’ (Vinicor, 2005), and statistical analysis suggests the term is
warranted. Between 1995 and 2025 the prevalence of diabetes among adults (age 2
20) can be expected to increase by 35%; the total number of adults with diabetes will
rise by 122% (King, Aubert, & Herman, 1998). Factors driving this trend in countries
with industrialised economies (e.g., United Kingdom, United States of America,
Australia, and New Zealand) include an aging population structure, and a sedentary
lifestyle accompanied by excess calorific intake. However, the greatest increase in
diabetes will not come from so-called ‘developed’ countries, rather, those nations
experiencing economic and social change toward industrialisation will make the largest
contribution to the increasing incidence of diabetes (Katsilambros & Tentolouris, 2003):
in ‘developing’ countries the number of adults with diabetes will rise by 170% (King et
al., 1998). The greatest increase is likely to occur in China and India (King et al.,
1998). Extrapolation of current trends suggests there will be 333 million people with
diabetes by 2025; based on this figure, the prevalence of diabetes mellitus among the
global adult population is expected to be 6.3% (International Diabetes Federation,
2006b).

The financial costs of diabetes are tremendous. In the United States of America the
total (direct and indirect) costs of diabetes were estimated at $132 billion for the year
2002 (Harmel & Mathur, 2004). As noted by Roglic et al. (2005), in many nations
diabetes consumes approximately one tenth of the total health care budget; however,
in some countries this may be as high as 40% (International Diabetes Federation,

2006b). Recent estimates suggest the direct health cost of diabetes mellitus among
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adults is approximately 153 billion international dollars (International Diabetes
Federation, 2006b), and this is likely to be a conservative figure. By 2025 the figure is
predicted to reach almost 400 billion dollars, representing between 7% and 13% of the
world’s direct health care budget. Approximately half of this will be consumed by the
cost of managing diabetic complications, particularly cardiovascular disease

(International Diabetes Federation, 2006b).

The costs of diabetes are more than just financial. Published literature provides a clear
picture of the personal impact diabetes can have, through the devastating
complications that often accompany this condition (Clark & Asimakopoulou, 2005).
Microvascular complications (e.g., retinopathy and neuropathy) are common, and
represent a significant source of morbidity. In the United States each year 56,000
people lose a lower limb as the result of diabetes (Harmel & Mathur, 2004). An
analysis by Roglic and colleagues using the World Health Organisations DisMod ||
software (developed specifically for estimating the global burden of a single disease)
showed that diabetes rates as the fifth most common global cause of death
(International Diabetes Federation, 2006b; Roglic et al., 2005). Of the 7.5 million
people with diabetes estimated to have died in the year 2000, 2.9 million of these
deaths were causally related to diabetes, suggesting that, at 2000, excess mortality
attributable to diabetes accounted for 5.2% of all deaths worldwide (Roglic et al., 2005).
Excess mortality associated with diabetes ranges from 2% to 3% among developing
countries, to 8% or more in the United States of America and the Middle East. Results
from Roglic et al.’s analysis imply excess mortality associated with diabetes is three
times greater than previous estimates based on death certificates. Published literature
reports that, on average, diagnosis of diabetes equates to a 10-year decrease in life
expectancy (Clark & Asimakopoulou, 2005). The global burden of diabetes is

substantive.

Diabetes in New Zealand

While there is limited recent information on the prevalence of diabetes mellitus in New
Zealand, estimates made in 2003 suggest the prevalence of diagnosed diabetes is
likely to sit between 3% and 4%. Thus in 2003 there were approximately 115,000
people in New Zealand with diagnosed diabetes mellitus (New Zealand Guidelines

Group, 2003). However, approximately 50% of people with diabetes are undiagnosed
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(New Zealand Guidelines Group, 2003). Therefore, the actual incidence of diabetes
mellitus in New Zealand is likely to be much larger than these figures indicate (Ministry
of Health, 2002). Predictions made by PricewaterhouseCoopers in 2001 suggest that
by 2006 there will be 119,338 people with diagnosed type 2 diabetes, and a further
59,669 who have type 2 diabetes but do not yet know it. These figures imply that, at
the year 2006, there are approximately 179,000 people with type 2 diabetes in New
Zealand (PricewaterhouseCoopers, 2001). These figures have significant financial
ramifications. The PricewaterhouseCoopers (2001) report Type 2 diabetes: Managing
for better health outcomes estimated that by 2006 diabetes services will cost the New
Zealand health system NZ$ 200 million annually; however, the projected total cost of
health services for people with type 2 diabetes (undiagnosed and diagnosed) is likely to
sit in the vicinity of NZ$ 400 million for the 2006/2007 financial year
(PricewaterhouseCoopers, 2001). In 2001 the cost of diabetes health services
consumed approximately 3% of the health care budget; in 2021 they are expected to
commandeer between 10% and 12% of the budget. These figures may be overly
conservative (PricewaterhouseCoopers, 2001). The National Health Committee has
concluded that “Diabetes . . . generates high costs, to the health system, individuals
and families, and the wider community” (National Advisory Committee on Health and
Disability, 2005, p. 10).

It is predicted that the prevalence of diabetes will increase substantially over the next
15 to 20 years. In New Zealand, the number of people with Type 2 diabetes
(diagnosed and undiagnosed) is likely to reach 250,000 by 2021
(PricewaterhouseCoopers, 2001). This increase is consistent with international trends
as discussed in the preceding section. The International Diabetes Federation
estimated that in 2003 the prevalence of diabetes in New Zealand was between 5%
and 7%; by 2025 this is expected to sit between 8% and 11% (International Diabetes
Federation, 2006a). The prevalence of diagnosed diabetes varies across ethnicity.
Published literature has estimated that the prevalence of diagnosed diabetes among
New Zealand Europeans is around 3%; the prevalence estimates for Maori (5% to
10%), and Pacific peoples (4% to 8%) are much higher (New Zealand Guidelines
Group, 2003). While the predicted increase in diabetes (1996-2011) among New
Zealand Europeans is significant (62% for males, and 54% for females), this is much
larger among Maori and Pacific populations, where an increase of between 131% and

149% is expected. Thus there is substantial ethnic variance in the burden of growing
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diabetes prevalence. Evidence suggests cultural differences also extend to the impact
of having diabetes (Dawson, 2003); diabetes-related mortality is worse in some ethnic
groups. Once they have diabetes, New Zealand Europeans are less likely to die as a
result of diabetes in comparison with Maori and Pacific peoples. As noted by the New
Zealand guidelines group “Almost two-thirds of Maori and Pacific peoples with diabetes
will probably die from their diabetes, compared to one-third of New Zealand Europeans
with diabetes” (New Zealand Guidelines Group, 2003, p. 5).

Culture and Diabetes Mellitus

It is interesting to observe that the burden of diabetes does not fall equally on all
people. There is a strong ethnic component that appears to influence both prevalence
rates, and the distribution of diabetes related morbidity and mortality among those who
have a diagnosis of diabetes (Durie, 2003). Across the developed world, indigenous
peoples and those belonging to ethnic minority groups are more likely to get diabetes,
are more likely to suffer serious complications (e.g., blindness, limb amputation, and
renal failure), and are likely to die younger as a result of diabetes. For example, in the
United States African-American women experience higher prevalence of diabetes, and
greater disease burden than other demographic groups (Samuel-Hodge et al., 2000).
This is also true of Latino and Native American groups (Harmel & Mathur, 2004). For
example, the prevalence of diabetes among Native Americans is estimated at 12.2%,
and 25% of African Americans aged between 65 and 74 have diabetes (Harmel &
Mathur, 2004). These groups (African American, Latino, Native Americans) also
exhibit more severe complications than Caucasian Americans; for example, Native
Americans are three to four times more likely to lose a lower limb to diabetes in
comparison with an individual from the non-indigenous diabetes population (Nelson et
al.,, 1988). Ethnic differences in the burden of diabetes are well recognised in New
Zealand (Barnes, Moss-Morris, & Kaufusi, 2004; Durie, 2003), and are highlighted as
being an issue of importance in published evidence-based guidelines for the
management of type 2 diabetes (New Zealand Guidelines Group, 2003). Information
released by the Ministry of Health indicates that “Diabetes ‘explains’ about one-quarter
of the gap in life expectancy (at age 25) between Maori and European ethnic groups,
and about one-third of the corresponding gap between Pacific and European ethnic

groups” (Ministry of Health, 2002, p. 25).
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The mounting statistical evidence tells a tale of striking ethnic differences in both the
prevalence and severity of type 2 diabetes. Various explanations for these ethnic
differences have been promulgated. First, genetic vulnerability appears to be greater
in some ethnic groups (Durie, 2003; Foliaki & Pearce, 2003; Harmel & Mathur, 2004).
While the ‘thrifty genes’ hypothesis suggests certain ethnic groups are genetically
predisposed towards fat storage, and insulin resistance (Katsilambros & Tentolouris,
2003), the explanatory power of the thrifty genotype proposition has been questioned.
It would appear that, relative to social and environment factors, genetics play a small
part in determining cultural disparities in the prevalence and impact of diabetes (Fee,
2006). Second, indigenous peoples are more like to suffer from what could be
described as a constellation of health problems associated with modern living. Thus
ethnic differences in the prevalence and impact of diabetes are partially explained by
the adoption of lifestyles that often accompany the process of ‘westernisation’ (high in
obesity, low in exercise and good nutritional practices) (Harmel & Mathur, 2004). Third,
there is evidence that vulnerable groups (including ethnic minority members) are less
likely to gain access to professional help to assist in managing their diabetes — for
example, diabetes education (Glasgow et al., 2001). Thus differential access to, or

utilisation of, health care is also an important issue (Harmel & Mathur, 2004).

At a superficial level, it may appear that ‘culture’ is responsible for poor diabetes
outcomes. Indeed, there is a plethora of diabetes literature highlighting associations
between variables labelled ‘culture’ ‘ethnicity’ or ‘race’, and differences in self-care
behaviour, glycaemic control, and diabetes complications (Barnes et al., 2004;
Davidson, 2003; Durie, 2003; Foliaki & Pearce, 2003; Harmel & Mathur, 2004,
Schectman, Nadkarni, & Voss, 2002; Simmons, 1996, 1999; von Hofe, Thomas, &
Colagiuri, 2002). However, this descriptive approach does not teach us about the
underlying contributors that are responsible for the notable ethnic distribution of
diabetes and its adverse health consequences. Heredity is one factor. This is
reasonably well recognised within the professional diabetes community (Foliaki &
Pearce, 2003). However, the role of socio-political determinants has been less
thoroughly scrutinized (Thompson & Gifford, 2000). This may be because it is more
difficult to map out such causal pathways in a way that is attractive to, or understood
by, positivist empirical science. Nonetheless, it should not preclude discussion of the
issue. Alongside genetics, the historical impacts of colonisation (and subsequent

displacement, disempowerment, and marginalisation) experienced by many indigenous
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groups could therefore also be identified as important underlying causal contributors to
observed ethnic differences in type 2 diabetes (Durie, 2003; Thompson & Gifford,
2000). Although quantitative evidence is unavailable, it is suggested that the
cumulative impacts of colonisation have led (directly and indirectly) to unhealthy
lifestyles characterised by poor nutrition and inadequate exercise, which in turn lead
people down the path towards type 2 diabetes. It is not coincidental that those groups
who have fared worst in the colonial battle for supremacy are, in many cases, also the

same groups who wear the heaviest yoke as a result of type 2 diabetes.

As noted above, it is suggested certain ethnic groups may have more difficultly gaining
access to health professionals (von Hofe et al., 2002). Recent diabetes literature has
highlighted the need to consider issues of social justice for particular subgroups within
the diabetes population (Vinicor, 2005). While history and genetic disposition are
difficult to change, such rigidity should not apply within the health care system. Medical
organisations ought to be responsive to the health needs of the communities they
serve, and aim to meet the needs of all people with diabetes. As has been noted
previously, “for many years, the burden of diabetes has been highest among minority
populations, and these groups have had very limited access to diabetes self-
management resources or support” (Glasgow et al.,, 2001, p. 125). A number of
studies published in the last decade show encouraging evidence that the needs of
indigenous groups and ethnic minority members with diabetes are being proactively
addressed (Abel & lles, 2006; Brown, Garcia, Kouzekanani, & Hanis, 2002; Davidson,
2003; Mau et al.,, 2001; Powell, Vulikh, Jones, & Schroen, 2003; Pratt & Jackson, 2003;
Simmons, Voyle, Fou, Feo, & Leakehe, 2004; Williams, Simmons et al., 2006). Still,
pervasive ethnic differences in the prevalence and impact of type 2 diabetes continue
to persist. This issue demands greater attention from the international health
community, and positive action from professionals involved in caring for people with
diabetes. Recently published global guidelines for the management of type 2 diabetes
provide explicit recognition of this issue, stating that standard care delivery should
“offer care to all people with diabetes, with sensitivity to cultural wishes and desires”

(International Diabetes Federation Clinical Guidelines Task Force, 2006, p. 580).
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TYPE 2 DIABETES

As noted in the previous section, type 2 diabetes is the most common form of diabetes
mellitus. In New Zealand, 85-90% of people diagnosed with diabetes have type 2
diabetes (New Zealand Guidelines Group, 2003). In 1996 there were approximately
81,500 people in New Zealand known to have type 2 diabetes; by 2011 this is
estimated to reach 145,000 (New Zealand Guidelines Group, 2003). This represents a
78% increase in prevalence across a 15-year period. The present study will focus
upon people with type 2 diabetes. A brief discussion of aetiology and diagnostic
processes will be followed by an overview of common elements in the treatment

regimen.

Aetiology

It is clear than an ‘epidemic’ of type 2 diabetes is upon us (Barnett, Pearce, & Howes,
2006; Fox & Kilvert, 2003; Ministry of Health, 2002; PricewaterhouseCoopers, 2001;
Vinicor, 2005). However, the precise causal agents responsible for this are difficult to
define. As emphasised in the preceding section, a good understanding of the
pathogenesis of type 2 diabetes continues to elude us. Although a plethora of scientific
evidence has shown that insulin resistance and reduction of insulin secretion are
responsible for the presentation of symptoms that mark type 2 diabetes, the precise
mechanisms responsible for these changes remain elusive. Autoimmune destruction
of pancreatic B—cells is not a feature of type 2 diabetes (Katsilambros & Tentolouris,
2003). Although early diabetes research focused on the role of insulin and identified
the pancreas as the primary organ in diabetes mellitus, it is now clear that the
maintenance of glucose homeostasis involves more than one organ, and several key
hormones (e.g., insulin, glucagon, and amylin) (Kruger, Martin, & Sadler, 2006).
Diabetes literature highlights a number of underlying factors that may contribute to the
onset, and worsened progression, of type 2 diabetes (Katsilambros & Tentolouris,
2003). Scientific evidence points to genetic vulnerability as a significant determinant,
although as yet “the genetics of type 2 diabetes are complex and are not clearly
defined” (Harmel & Mathur, 2004, p. 14). Behavioural and lifestyle choices also
contribute to the incidence and progression of type 2 diabetes. One of the most
important is excessive body weight, particularly around the abdomen (Harmel &

Mathur, 2004; International Diabetes Federation, 2006b; Katsilambros & Tentolouris,
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2003). Thus health-promoting dietary habits and adequate exercise are very important
for people who are at risk of, or already have, type 2 diabetes (Farmer, Pearson, &
Strong, 2004). While sedentary lifestyle and obesity make important contributions to
the odds of getting diabetes, greater age is also associated with an increase in the risk
of type 2 diabetes. After the age of 40 the chances of getting diabetes double every 10
years (Harmel & Mathur, 2004). In the United States and Europe the average age at
diagnosis is 60 (Clark & Asimakopoulou, 2005).

Some hypothesised causal agents are amenable to change. For example, adjustment
to dietary intake and increased exercise can lead to a reduction in body weight; this
may have a positive impact of glucose regulation, particularly among those who are on
the cusp of diagnosable diabetes. Such changes may also help to reduce the intensity
of the required therapeutic regimen. For example, with a significant weight loss those
who were previously clinically obese may find their diabetes can be controlled through
lifestyle management (exercise and diet) rather than requiring the use of
hypoglycaemic agents (Edelwich & Brodsky, 1998). However, such behavioural
interventions have limited efficacy. They can delay the diagnosis of diabetes, or slow
the progress towards serious complications, but it would seem misleading to suggest
that good self-care can prevent (that is, permanently forestall) diabetes. Nonetheless,
weight reduction is an important lifestyle goal; particularly given the prevalence of
obesity among the global adult population. The International Diabetes Federation
(2006b) has calculated that 1.1 billion people in the world today are overweight, among

this group, 320 million people are obese.

Recent research has shown growing evidence of a connection between depression
and diabetes (Wearden et al., 2005). Until recently, explanations of the proposed
causal direction implied that diabetes was likely to increase the risk of depression (for
example, through experience of complications and reduced quality of life). However,
there is some suggestion that depression predates development of diabetes (Rubin,
2005). Disturbances in metabolic function may form a common causal pathway.
Empirical evidence to support this proposition is scant at present. It is possible only to
state with certainty that people with diabetes are two to three times more likely to
experience depression than members of the general, non-diabetic, population. Clark
and Asimakopoulou (2005) suggest that about 15-20% of adults with type 2 diabetes

experience depression. The direction of this relationship remains equivocal and further
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research is required before statements regarding causal effects can be made with
confidence. Nonetheless, it is very clear that depression is a “prevalent, serious, and
costly comorbidity of diabetes” (Tibbetts, 2003, p. 190).

Diagnosis

The onset of type 2 diabetes is often preceded by an extended period during which
glucose tolerance progressively worsens. People in this stage are sometimes
described as having ‘impaired glucose tolerance’ or being ‘prediabetic’ (Edelwich &
Brodsky, 1998; Harmel & Mathur, 2004). During this period, hyperglycaemia increases
over time until symptoms become noticeable and the person seeks advice from a
health professional. It is common for the early symptoms of diabetes to go unnoticed,
or to be ignored by the person who is experiencing them (Katsilambros & Tentolouris,
2003), which often results in a significant delay in the diagnosis of type 2 diabetes,
estimated to be between 9 and 12 years (Harris, Klein, Welborn, & Knuiman, 1992).
Consequently, at the time of diagnosis, 20% of people have at least one microvascular
complication (Harmel & Mathur, 2004). For the most part, diagnosis of type 2 diabetes
is opportunistic (Clark & Asimakopoulou, 2005). It is estimated that only one quarter of
diagnoses are the result of a patient presenting with symptoms that instigate an
investigation of diabetes (Harmel & Mathur, 2004). Presenting symptoms that alert
health professionals to the possible presence of diabetes include polyuria, polydipsia,

and frequent urinary tract or skin infections (Katsilambros & Tentolouris, 2003).

In accordance with international guidelines, many screening programmes use
measurement of plasma glucose as an initial indicator of diabetes (International
Diabetes Federation Clinical Guidelines Task Force, 2006). For people without
diabetes, in a fasting state, plasma glucose levels commonly rest between 3.9 and 5.6
mmol/L (70 and 100 mg/dL) (Kruger et al., 2006). A fasting plasma glucose test
greater than or equal to 7.0 mmol/L (126 mg/dl) is needed for a diagnosis of diabetes
mellitus (Harmel & Mathur, 2004). In New Zealand, two fasting venous plasma glucose
results 2 7.0 mmol/L (taken on different days) are diagnostic of diabetes (New Zealand
Guidelines Group, 2003). Oral glucose tolerance tests have been presented as the
‘definitive test' for diagnosing diabetes (Harmel & Mathur, 2004); but these are not
encouraged as part of everyday standard clinical practice (New Zealand Guidelines

Group, 2003). The International Diabetes Federation recommends an oral glucose
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tolerance test (OGTT) for those with a fasting blood plasma glucose = 5.6 mmol/L and
< 7.0 mmol/L (International Diabetes Federation Clinical Guidelines Task Force, 2006).
For many people, the diagnosis of type 2 diabetes is often greeted with distress and
confusion (Fox & Kilvert, 2003). As mentioned previously, type 2 diabetes is under
diagnosed, and thus the actual prevalence of type 2 diabetes worldwide is substantially

greater than the number of known cases.

Treatment

As described early in this chapter, diabetes is best understood as a collection of
metabolic syndromes of varying aetiology (Edelwich & Brodsky, 1998; Katsilambros &
Tentolouris, 2003). The heterogeneous nature of type 2 diabetes means it is
necessary to modify the prescribed treatment regimen to the physiological presentation
of each individual. Insulin resistance is a hallmark of type 2 diabetes (Katsilambros &
Tentolouris, 2003). Essentially this means the liver and muscles are not able to make
effective use of insulin (which is necessary for transport and storage of glucose)
(Edelwich & Brodsky, 1998; Harmel & Mathur, 2004). Some people with insulin
resistance will still retain a considerable degree of functional capacity in the pancreatic
B—cells (that is, an ability to secrete insulin), others will not. For people who do not
have vast impairment in their ability to secrete insulin, hyperinsulinemia may act to
compensate for insulin resistance, and therefore prevent hyperglycaemia (Katsilambros
& Tentolouris, 2003). However, as 3—cell function decreases over time (Wittlin, 2006),
impaired glucose tolerance will become apparent and hyperglycaemic symptoms will
emerge (Harmel & Mathur, 2004). Thus the prescribed therapeutic regimen varies,
depending on the severity of compromise to the glucose/insulin metabolic pathway
(Katsilambros & Tentolouris, 2003). Treatments commonly include dietary
modification, recommendation of exercise, use of oral hypoglycaemic agents, and sub-
cutaneous injection of insulin. Most people will require a combination of treatments
(Harmel & Mathur, 2004), and these often change across time as P—cell function
reduces. At present, pharmacological therapy for people with diabetes aims to “treat
diabetes by stimulating or replacing insulin secretion, reducing insulin resistance in
peripheral tissues, or modulating the rate of glucose absorption” (Kruger et al., 2006, p.
226). Because they generally retain some functioning in the pancre