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Preface

The association between depression and diabeteswas first described in the

seventeenth century by Thomas Willis, an English physician and anato-

mist, who stated, ‘Diabetes is caused by sadness or long sorrow’. Indeed,

in modern times, a systematic review found that depression earlier in life

increased the risk of development of type 2 diabetes by up to 37%.

Evidence of a bidirectional relationship between depression and

diabetes has also been recently documented in large prospective studies.

Comorbid depression is associated with an increased risk of poor

glycemic control, diabetes complications andmortality. Incident diabetes

complications have also been found to be risk factors for subsequent

development of depressive episodes.

In this book, authors on the cutting edge of research in patients with

comorbid depression and diabetes describe the most up-to-date findings.

The importance of the research on depression and diabetes has been

emphasized in recent years because of the modern-day epidemic of

obesity and diabetes that is emerging in both high and low income

countries. The direct medical and indirect personal and familial costs of

this epidemic are starting to get international attention. In the United

States, the cost of diabetes already is estimated to represent about 10% of

all medical costs and is expected to increase by 50–100% over the next

decade. The public health importance and the scientific issues related to

the comorbidity of depression and diabetes have led to an international

scientific collaboration, the Diabetes and Depression Initiative, which is

bringing together a number of organizations and experts, several ofwhom

have participated in the production of this volume.

In this exciting new text, Cathy Lloyd and colleagues describe the

epidemiology of depression and diabetes, including the prevalence and

course of depression in patients with type 1 and 2 diabetes, evidence of



bidirectional links between these two disorders, and associations of

depression with adverse health habits (i.e. smoking and obesity), poor

disease control, medical complications and mortality. Khalida Ismail

reviews the putative biologic links between depression and diabetes,

which may explain why depression in early life is a risk factor for

development of type 2 diabetes as well as an important factor in risk of

complications and mortality in those with type 2 diabetes.

LeonardEgede reviews the extensivedata on the increasedmedical and

personal, familial and employment-related costs of comorbid depression

and diabetes. These data are extremely important to health policy

planners in emphasizing the potential benefit of screening patients with

diabetes for depression. The epidemiologic data have shown that depres-

sion is a risk factor for poor disease control, diabetes macrovascular and

microvascular complications andmortality, and Egede’s data add to these

findings by showing the high direct medical and indirect costs, such as

days off work and decreased productivity.

Wayne Katon and Christina van der Felz-Cornelis describe the clinical

trials that have been completed in patients with depression and diabetes,

including pharmacologic, psychotherapy and collaborative care trials.

This extensive research demonstrates that depression can be effectively

treated by both evidence-based depression-focused psychotherapy and

antidepressant medications, and that collaborative care is an effective

health service model to deliver these treatments to large, primary care-

based populations. Collaborative care is associated not only with im-

proved quality of depression care and depressive outcomes, but also with

a high likelihood of savings in total medical costs.

Richard Hellman and Paul Ciechanowski review the important pa-

tient–physician factors that need to be emphasized to provide guideline-

level diabetes care. Their chapter focuses on the interaction of depression,

cognitive dysfunction, glycemic control and diabetes complications and

provides state-of-the-art recommendations about how to improve quality

of biopsychosocial care for patients with diabetes.

In the final chapter, Juliana Chan and colleagues describe the important

cultural issues in patients with depression and diabetes in both high and

low income countries. Public health campaigns aimed at decreasing the

incidence of obesity and type 2 diabetes and improving screening and

treatment of depression will clearly need to understand the sociocultural

causes and meanings of these illnesses in diverse populations.

x PREFACE



This volume is part of a WPA series focusing on the comorbidity of

depression with various physical diseases. Forthcoming volumes will

deal with depression and heart disease and depression and cancer.

Wayne Katon

Mario Maj
Norman Sartorius
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CHAPTER 1

The Epidemiology of
Depression and Diabetes

Cathy E. Lloyd

Faculty of Health and Social Care, The Open University,
Milton Keynes, UK

Norbert Hermanns

Research Institute, Mergentheim, Germany

Arie Nouwen

School of Psychology, University of Birmingham, Birmingham, UK

Frans Pouwer

Centre for Research on Psychology in Somatic Diseases (CoRPS),
Tilburg University, Tilburg, The Netherlands

Leigh Underwood

Greater Western Area Health Service/Centre for Rural and Remote Mental
Health, New South Wales, Australia

Kirsty Winkley

Diabetes and Mental Health Unit,
King’s College London, and Institute of Psychiatry, London, UK

In recent years there has been a heightened interest in the psychologi-

cal well-being of people with diabetes. Current epidemiological

evidence suggests that at least one third of them suffer from clinically

relevant depressive disorders [1–3]. Furthermore, peoplewith depres-

sive disorders have an increased risk of developing diabetes [4].

Depression and Diabetes Edited by Wayne Katon, Mario Maj and Norman Sartorius
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Indeed, the prognosis of both diabetes and depression – in terms of

severity of disease, complications, treatment resistance and mortality

– as well as the costs to both the individual and society [5] is worse for

either disease when they are comorbid than it is when they occur

separately [6, 7]. However, in spite of the huge impact of comorbid

depression and diabetes on the individual and its importance as a

public health problem, questions still remain as to the nature of the

relationship, its causes and consequences, as well as potential ways of

preventing and treating these two conditions. This chapter aims to

outline the epidemiological evidence as it stands, as well as point the

way for future research in this area.

RATES OF DEPRESSION IN PEOPLE WITH DIABETES

Depression is usually defined by the number of symptoms present,

usually within the past two weeks. In order to diagnose major

depression using DSM-IV or ICD-10 criteria, a clinical interview is

conducted and a number of symptoms have to be present (Table 1.1).

Most epidemiological research on the prevalence of depression uses

self-report instruments (for example the Centre for Epidemiologic

Studies – Depression Scale [8] or the recently devised Patient Health

Questionnaire – 9, PHQ-9 [9]) for detecting depression or depressive

symptomatology, and most instruments that are used measure symp-

toms that approximate clinical levels of disorder (Table 1.1).

Rates of depression in people with diabetes are significantly

increased and are thought to be at least doubled for thosewith diabetes

compared to those without any chronic disease [1]. A recent report

from the World Health Survey [10] estimated the prevalence of

depression (based on ICD-10 criteria) in 245, 404 individuals from

60 countries around the world. The overall one-year prevalence of

self-reported symptoms of depression in individualswith diabeteswas

9.3%. This study showed that the greatest decrements in self-reported

healthwere observed in thosewith both depression and diabetes, more

so than those with depression and any other chronic disease [10]

(Figure 1.1).

Other studies have reported prevalence rates of depression of

24–30% [1, 2, 11]. Recently it has been suggested that although up to
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30% of individuals with diabetes report depressive symptoms, only

about 10% have major depression [12]. However, the published

studies differ widely in terms of the methods used to measure

depression, which makes any conclusions premature. Rates of

depressive symptoms have been found to be higher in those studies

where self-report instruments were used compared to diagnostic

interviews [1]. Furthermore, in a recent report, Gendelman et al. [13]

showed that prevalence rates were even higher if reports of elevated

symptomswere combinedwith the use of antidepressantmedication.

This suggests that the available evidence should be considered with

particular methodological differences in case ascertainment kept

in mind.

Table 1.1 Symptoms listed in the DSM-IV criteria for major depressive
disorder and symptoms of depression measured using self-report instruments

DSM-IV criteria (at least five symptoms present nearly every day for 2 wk
and causing significant distress or functional impairment)

Depressed mood
Markedly diminished interest or pleasure in all or almost all activities
Significant weight loss/gain or decreased/increased appetite
Insomnia or hypersomnia
Psychomotor agitation or retardation
Fatigue or loss of energy
Feelings of worthlessness/guilt
Diminished ability to concentrate/make decisions
Recurrent thoughts of death or suicide

Symptoms of depression measured using self-report instruments

Feeling sad/depressed mood
Inability to sleep
Early waking
Lack of interest/enjoyment
Tiredness/lack of energy
Loss of appetite
Feelings of guilt/worthlessness
Recurrent thoughts about death/suicide

DSM-IVcriteriaextracted from theDiagnostic andStatisticalManual ofMentalDisorders,
Fourth Edition, Text Revision, Copyright 2000. American Psychiatric Association.
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Rates of depression have been found to be particularly high in

individuals with type 2 diabetes, with less evidence to suggest

that rates are also increased in those with type 1 diabetes [3]. Any

potential differences are confounded by age, and it is known that

older age is a risk factor for higher prevalence of depression in those

with other health problems [14, 15]. There may also be an increased

prevalence of psychological morbidity in young adults with type 1

diabetes [16–19]. Some reports have indicated that the prevalence

of depression does not appear to differ according to type of

diabetes [1, 20, 21]. One study [22] reported that those with major

depression were more likely to be on insulin treatment rather

than on oral agents or diet alone, and this may be related to the

increased burden of the self-management regimen in these

individuals.

Figure 1.1 Global mean health by disease status. (Saba Moussavi et al.,
Depression, chronic diseases and decrements in health: results from
the World Health Surveys, The Lancet, 2007, by permission of
Elsevier)
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INTERNATIONALVARIATIONS IN RATESOFDEPRESSION
IN PEOPLE WITH DIABETES

There may be regional/cultural differences in the prevalence of

depression. However, this is difficult to establish with available

data. Much of the research to date has been on the comparison of

prevalence rates generally, and few published studies address culture

or ethnicity as a specific factor within or across populations. Of those

reports, studies have suggested that individuals fromAfrican Ameri-

can backgrounds have higher rates of diabetes and depression

compared with Caucasian populations [23, 24]. Other studies have

shown that Hispanic people have higher levels of comorbid depres-

sion compared with African Americans or Caucasian indivi-

duals [25–28]. Several studies have suggested that comorbid

depression may also be much more common in native Americans

with type 2 diabetes [29, 30].

In one of the few published studies of comorbid depression in the

developing world, carried out in Bangladesh, Asghar et al. [29]

reported that nearly one third (29% males, 30% females) of

those with diabetes had clinically significant levels of depression,

compared with only 6% of males and 15% of females without

diabetes. In Pakistan, levels of depression have been reported to be

lower, with prevalence rates of nearly 15% amongst those with

diabetes compared to 5% amongst those without diabetes [31].

Prevalence rates in Europe have been shown to vary, although

consistently higher in peoplewith diabetes compared to thosewithout

[32, 33]. High rates of depression have also been observed inAustralia

in both individuals with type 1 and type 2 diabetes [11, 34].

It is clear that, although theremaywell be international variations in

rates of comorbid depression and diabetes, there remains further work

to be done to clarify whether those variations reflect socioeconomic/

other environmental differences, whether race or culture play a part, or

whether at least some of this difference is related to variations in

assessment methods or the cultural applicability of those measure-

ment tools. These possibilities still need to be fully examined in future

studies.

EPIDEMIOLOGY OF DEPRESSION AND DIABETES 5



RISK FACTORS FOR DEPRESSION IN PEOPLE
WITH DIABETES

A range of factors may be implicated in increasing the risk of

developing depressive symptoms, both in terms of an initial episode

of depression and with regard to the persistence, recurrence and

severity of depressive episodes. A number of risk factors identified

in individuals without diabetes also apply to those with diabetes,

although othersmay differ. Some of the key risk factors that have been

identified are listed in Table 1.2. Elevated depression levels have been

found in general populations inwomen, younger people and also those

of older age (especially those with physical health problems), in-

dividuals living alone, those who report a lack of social support, and

those who have lower socioeconomic status. In individuals with

diabetes, the following additional risk factors for depression have

been found to be important: occurrence of late or acute complications,

persistently poor glycaemic control and insulin therapy in type 2

diabetes [35, 36] (Table 1.2).

In the general population, risk factors for an initial depressive

episode include gender [37], major stressful life events [38–40] and

socioeconomic conditions [41]. Maternal depression has been shown

to increase the risk for depression in children and adolescents [42, 43],

although this has not been confirmed in other studies [16]. Low birth

weight and foetal undernutrition have also been associated with both

depression and diabetes [44, 45]. Other factors, including lifestyle and

health behaviours,may also play a part in increasing risk for depression

in people with diabetes. However, the temporal association between

these variables remains unclear and requires further investigation.

Table 1.2 Risk factors for depression in diabetes

Non-diabetes specific risk factors Diabetes specific risk factors

Female gender Manifestation of diabetes
Lack of social support Occurrence of late complications
Low socioeconomic status Persistent poor glycaemic control
Younger age; older age and

physical health problems
Need for insulin therapy in

type 2 diabetes
Occurrence of critical life events Hypoglycaemia problems
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A number of studies have reported a greater prevalence of depres-

sion inwomenwith both type 1 diabetes and type 2 diabetes, similar to

that observed in the general population [16, 21, 46]. A recent study

showed evengreater differences betweenmen andwomenwhenuse of

antidepressant medication was included [13]. Indeed, medication use

was almost twice as common inwomenwith type 1 diabetes compared

to men. There may be gender differences in the experience of

depressive symptoms as well as in the reporting of symptoms and

help-seeking behaviour. However, there are few studies that have

examined these issues in depth [20, 47].

Although depression is not a part of normal ageing [48, 49],

prevalence rates of severe depressive episodes/major depressive

disorder are higher amongst certain groups of older people, in

particular, individuals with a comorbid medical illness [50]. How-

ever, to date, little epidemiological data has been available with

which to examine rates of depression in older people with diabetes

[14, 15, 33, 51]. To further complicate the picture, several studies

have reported that depressive symptoms are more common in

younger individuals, in both type 1 and type 2 diabetes [16, 52].

Collins et al. [51] also reported lower rates of depression in older

individuals with type 1 diabetes, suggesting that age might have a

protective effect.

Recurrence of depression is common in people with diabetes,

and episodes are likely to last longer [46, 53, 54]. In one five-year

follow-up study, Lustman et al. [55] found that recurrence or

persistence of major depression occurred in 23 (92%) participants,

with an average of 4.8 episodes, after an eight-week treatment

with nortriptyline. Kovacs et al. [53] found that episodes of major

depressive disorder lasted longer in adolescents with type 1

diabetes than in control participants, although rates of recovery

were similar.

The specific factors associated with recurrence of depression

remain unclear. Gender has not been found to be associated with the

number of episodes or the severity of recurrence or chronicity of

depression [56], and the association between stress and depressive

episodes appears to be less pronounced over time [57–60]. The

evidence would suggest that stress is either no longer important in

the triggering of subsequent depressive episodes or that weaker, and

EPIDEMIOLOGY OF DEPRESSION AND DIABETES 7



therefore more frequent, stressors would suffice [61]. If confirmed,

this would mean that the relatively minor stresses of living with

diabetes may be enough to trigger a depressive episode in people

vulnerable to depression. To date, both general stressors [27] and

diabetes-related emotional problems and distress have been linked

with higher levels of depressive symptoms [27, 32].

Diabetes-specific risk factors for depression include comorbidity of

diabetes-related complications, in particular vascular complica-

tions [62–64]. Knowledge of having type 2 diabetes [65–67], longer

duration of diabetes [68, 69], more demanding regimens, low levels of

daily activities [70–72], higher dependency [73], nutrition (e.g. low

intake of omega-3 fatty acids) [74], smoking [75], obesity [76] and

perceived burden of diabetes [77, 78] have all been postulated as risk

factors, but the epidemiological evidence remains limited. Potential

risk factors for depression in people with diabetes often interact with

each other and with other factors. For example, the relationship

between duration of diabetes and depression may be confounded by

the number of complications present.

A small number of studies has examined whether the presence of

diabetes per se increases the risk of depression in people with type 2

diabetes [14, 33, 79–84]. A recent meta-analysis, which included

these studies [85], demonstrated there was only a modest (15%)

increased risk of developing depression in people with diabetes.

However, this meta-analysis only contained seven studies and no

distinction was made whether a diagnosis of depression was used

or questionnaires. When examining studies where a diagnosis of

depression was made separately from studies where self-reported

symptoms were used, the risk of developing depression was 48% and

only 20% in the questionnaire studies. Clearly the temporal associa-

tion between diabetes and depression warrants further attention in

long-term prospective studies.

DEPRESSION AS A RISK FACTOR FOR DIABETES

Mezuk et al. [85] reported data showing that depression may be an

important risk factor for developing type 2 diabetes. Depression was

associated with a 60% increased risk of developing type 2 diabetes.

8 DEPRESSION AND DIABETES



The link between depression and diabetes was made as early as the

seventeenth century, when the famous English physician T. Willis

(1621–1675) noted that diabetes often appeared among patients who

had experienced significant life stresses, sadness or long sorrow [86].

Whether depression increases the risk of type 1 diabetes is currently

unknown. However, recent studies have suggested that people with

depression are more vulnerable to the development of type 2 diabe-

tes [85, 87], thereby confirming Willis’ hypothesis.

It is important to recognize that depression is not only associated

with an increased risk for the development of type 2 diabetes, but is

also an established risk factor for cardiovascular disease [88, 89] and

several features of themetabolic syndrome, particularly hypertension,

abdominal obesity and low HDL cholesterol [90, 91]. Several hypo-

theses have been put forward regarding the pathophysiological me-

chanisms that could explain the increased risk of type 2 diabetes in

depressed subjects. For example, increased activity of the hypotha-

lamic-pituitary-adrenal (HPA) axis and sympathetic nervous system

might play a role; these are examined elsewhere in this volume.

Depression may also increase the risk for type 2 diabetes via

behavioural mechanisms. It is well known that the most important

risk factor for type 2 diabetes is obesity [92], and that physical

inactivity further increases this risk [93]. Interestingly, data from the

Heart and Soul Study [89] showed that the association between

depression and incident cardiovascular events was largely explained

by behavioural factors, particularly physical inactivity.

In summary, the evidence to date suggests that depressionmay indeed

increase the riskofdeveloping type2diabetes.However, themechanisms

via which this may occur still require investigation. The link between

depression and the development of type 1 diabetes remains unclear.

DEPRESSIVE SYMPTOMATOLOGY AND
GLYCAEMIC CONTROL

People with diabetes are expected to carry out lifelong multiple self-

care tasks (including self-monitoring of blood glucose, dietary mod-

ifications, exercising and managing medications) in order to achieve

optimal glycaemic control and so reduce the risk of developing serious

EPIDEMIOLOGY OF DEPRESSION AND DIABETES 9



complications. Intensive insulin and medication regimes and struc-

tured education programmes are effective in improving glycaemic

control, decreasing cardiovascular risk and reducing diabetes com-

plications in both type 1 and type 2 diabetes [94, 95]. However, for

some individuals there are likely to be both psychological and social

barriers to maintaining good glycaemic control over time.

Depression is associated with adverse outcomes in diabetes, and

there is some evidence to suggest that depression worsens glycaemic

control because it worsens self-care [96, 97]. For example, in one

prospective study of approximately 4000 people with diabetes, de-

pression was associated with poor concordance with oral medication

taking, even in thosewith reasonable glycaemic control levels prior to

the study [98]. Numerous studies, usually cross-sectional, suggest

depression is associated with suboptimal glycaemic control, although

in a systematic review the effect size was moderate [99]. Of the few

prospective studies [100–103], only one [103] demonstrated a clear

association between depression at baseline and persistently higher

HbA1c levels over a four-year period. However, this study had some

limitations, as it did not consider potential mediating factors, such as

medication taking and diabetes self-management.

So far, the exact mechanism linking depression, glycaemic control,

morbidity and mortality has not been established. The ‘depression

leading to poor self-care’ hypothesis does not seem to tell the whole

story. For example, when depression is treated in diabetes, whether by

pharmacotherapy or using psychological techniques, depression is

improved, but not necessarily glycaemic control [46, 104–110]. This

suggests that depression could influence morbidity and mortality via

other pathways, such as those involved in cardiovascular disease and

lipid dysregulation. Future prospective studies measuring a range

of biopsychosocial factors will allow us to unpick these complex

interactions.

MILD DEPRESSION AND OTHER PSYCHOLOGICAL
COMORBIDITIES IN PEOPLE WITH DIABETES

Having mild or subthreshold depression may have a disproportionate

impact on people with diabetes. Owing to the effects on diabetes
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self-management, what may be regarded as ‘subclinical’ in someone

without diabetes may be seen as of great clinical importance when

combinedwith diabetes [5]. This ‘mild’depressionmay not just be the

result of living with diabetes, but also a response to stresses and life

events independent of diabetes (e.g. marital problems, work-related

stresses) that may interact with diabetes.

Depressive symptoms commonly occur in other psychiatric dis-

orders, such as eating and anxiety disorders. Depressive symptoms are

common to young women with eating disorders: they are not sepa-

rately diagnosed, but regarded as part of the illness/diagnosis, and

affect approximately 30–50% of people with anorexia nervosa and

50% of those with bulimia nervosa [111]. Eating disorders associated

with poor diabetes self-care, such as underdosing or omission of

insulin to promote weight loss, occur disproportionately in pre-teen

girls with diabetes [112–115].

Anxiety is common in diabetes populations and is frequently

associated with depression [7, 20, 51, 52]. A recent systematic

review found that around 14% of people with diabetes have general-

ized anxiety disorder, but subclinical anxiety and symptoms were

more common and affected 27% and 40% respectively [116]. The

presence of comorbid depression or anxiety has been associated with

increased somatic symptoms of disease, which has important im-

plications for treatment [7]. Diabetes-specific psychological pro-

blems, such as fear of self-injecting insulin or self-testing blood

glucose (which may or may not be full-blown needle phobia) and

fear of complications, are all associated with anxiety and depres-

sion [117–119]. Fears regarding hypoglycaemia and psychological

insulin resistance are also common, but their relationship with

depression is less clear [120, 121].

Several recent reports have indicated that psychosocial factors,

including emotional problems related to diabetes, are associated with

elevated levels of depression [32, 122]. These studies have used the

Problem Areas in Diabetes (PAID) scale, which was developed to

measure diabetes-related emotional distress, often referred to as

‘diabetes burn-out’, in individuals with either type 1 or type 2

diabetes [77]. Research has shown strong correlations between de-

pressive symptomatology and diabetes-related distress. However,

whilst many of those with high depression symptoms also report high
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diabetes-related emotional distress, there are also a significant number

of individuals who only have either one or the other (Figure 1.2).

Further studies are required in order to tease out the relative impor-

tance of different psychological morbidity and the impact on diabetes

care.

LONGER-TERM OUTCOMES AND THE IMPACT
OF DEPRESSION IN DIABETES

Depression in diabetes is associated with greater morbidity and

mortality and poorer quality of life. Evidence shows that depressive

symptoms are associated with less dietary self-care, poorer physical and

mental functioning, increaseduseof health services and, in type2diabetes,

poorer concordance with oral medication recommendations [96, 123].

Figure 1.2 The overlap between symptoms of depression and diabetes-
related distress. (With permission from Skinner TC, Combined Universities
Centre for Rural Health, Australia)
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Asdiabetes affects the economically active, there is the potential for

loss of economic or social roles, affecting marital and family life,

causing isolation and stigmatization, which may also engender

depression. People who are depressed often have negative views

regarding their diabetes, and these may perpetuate adverse coping

behaviours and increase the likelihood of poor outcomes [124–126].

Depressive symptoms are more common in people with diabetes

complications, although the causal direction of this relationship is

unclear [33, 64]. Studies from an onset cohort of type 1 diabetes have

demonstrated a prospective association between prior depressive

symptoms and the onset of coronary artery disease [127, 128]. A

similar association between depression and onset of retinopathy has

also been identified in a study of children with diabetes [129].

Although depression is a risk factor for the onset of type 2 diabe-

tes [87] and cardiovascular disease [130], people who experience

diabetes complications suffer a loss of function that might lead to

depression.

The wider literature supports a bidirectional relationship between

depression and vascular disease [131]. Macro- and micro-vascular

problems typically co-occur in diabetes, such as erectile dysfunction

and diabetic foot disease, but it can be difficult to detect early signs of

micro-vascular damage, so establishing the relationship between de-

pression and the onset of conditions such as neuropathy is problematic.

There have been numerous prospective studies demonstrating an

association between depression and mortality in people with (pre-

dominantly type 2) diabetes, which suggests a synergistic interactive

effect of depression on cardiovascular mortality [100, 101, 132]. In a

study in the United Kingdom, major and minor depressive episodes

increased mortality risk threefold in a cohort of people with diabetes

and their first foot ulcer at 18 months [101]. In the United States, the

Pathways Study demonstrated a 1.67 and 2.30-fold increase in

mortality at three years in those with minor and major depression,

respectively [100]. Another study reported a 50% increased risk of

death among peoplewith diabetes, but no increased risk of death from

cardiovascular disease [133].

The Hispanic Established Population for the Epidemiologic

Study of the Elderly (EPESE) reported that depressed individuals

were almost five times more likely to die and were significantly
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more likely to develop early onset of diabetes complications at

seven years follow-up [134]. Finally, the US National Health and

Nutrition Examination Survey (NHANES) compared people with

diabetes and depression to people with diabetes and no depression

and other non-diabetes groups at eight years follow-up, and deter-

mined a 2.50-fold increase in all-cause mortality in the depressed

diabetes group and a 2.43-fold increase in coronary heart disease

mortality [5].

In another study using the NHANES data (Figures 1.3 and 1.4),

Zhang et al. [132] also demonstrated a strong association between

depressive symptoms and increasedmortality in peoplewith diabetes,

which they did not observe in those without diabetes, even after

adjusting for sociodemographic and lifestyle factors. These findings

have important implications for the care of people with comorbid

depression and diabetes.

Figure 1.3 Survival functions in a diabetic population stratified by Center
for Epidemiologic Studies-Depression (CES-D) Scale score. (Xuanping Zhang
et al., Depressive symptoms and mortality among persons with and without
diabetes, American Journal of Epidemiology, 2005, by permission of Oxford
University Press)
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CONCLUSIONS

Current epidemiological evidence demonstrates that people with

diabetes have an increased risk of experiencing one or more

depressive episodes in their lifetime and that this can have serious

adverse consequences. This increased prevalence may be related to

people with diabetes experiencing longer lasting or more recurrent

depressive episodes, rather than an increased risk of developing

depression per se.

A range of potential risk factors for this increased vulnerability has

been postulated. However, much of the evidence cited is from cross-

sectional studies and so the temporal relationship between the two

conditions is yet to be fully determined. In particular, the role of a

previous history of depression in future episodes remains unclear, and

large population-based prospective studies are needed to examine this

further.

Figure 1.4 Survival functions in a non-diabetic population stratified by
Centers for Epidemiologic Studies-Depression (CES-D) Scale score. (Xuanp-
ing Zhang et al., Depressive symptoms and mortality among persons with
and without diabetes, American Journal of Epidemiology, 2005, by permi-
ssion of Oxford University Press)
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The methods used to assess depressive symptoms have varied

between studies and it is not clear whether different conclusions

would be reached if more stringent diagnostic criteria were used.

Given the known inter- and intra-national differences in prevalence

rates, further research needs to be conducted in order to tease out

whether these variations are due to the cultural inapplicability of

particular measurement tools, or whether there are ‘true’ differences

related to wider socioeconomic factors and/or cultural/ethnic

marginalization.

People fromethnicminorities, lower socioeconomic status, or those

who are obese also tend to have more mental health problems [135–

137]. However, it is not clear how these factors exert their influence on

diabetes outcomes, and this is an area where there has been little

research.

Outcomes for people with depression and diabetes are frequently

poor, and this includes the impact on self-management, glycaemic

control and other comorbidities, including diabetes complications.

However, the mechanisms mediating the associations between these

and psychological and social factors remain poorly understood and

require further investigation.

There is likely to be a complex biopsychosocial explanation.

However, prospective evidence is not yet available. Further studies

are required in order to tease out the relative importance of different

psychological morbidities and their impact on glycaemic control, the

development of diabetes complications, mortality and the manage-

ment of diabetes.
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CHAPTER 2

Unraveling the
Pathogenesis of the

Depression–Diabetes Link

Khalida Ismail

Department of Psychological Medicine, Institute of Psychiatry,
King’s College London, London, UK

The mechanisms underlying the high rates of depression in diabetes

and its adverse effects on diabetes-related outcomes are not yet well

understood, but are likely to include biological and psychological

factors and processes that interact with each other. The aim of this

chapter is to introduce the reader to a greater understanding of the

potential biological mechanisms that may explain the depression–

diabetes link.

The chapter focuses mainly on evidence that pertains to type 2

diabetes, unless otherwise specified. Firstly, a brief overview of the

limitations of a pure psychological model to explain the higher preva-

lence of depression in people with diabetes and the adverse effects

of depression on diabetes outcomes are given. This is followed by a

synthesis of the evidence for potential biological processes in which

depression is associated with metabolic dysfunction; these include

the association between depression and insulin resistance, which is the

beginning of the diabetes continuum, and the pathways that might

mediate this association, such as the hypothalamic–pituitary–adrenal
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(HPA) axis, the innate immune response and the autonomic nervous

system. The difficulties in studying the direction(s) of the cause and

effect of the association are highlighted. Thirdly, the notion that

depression and diabetes may have common origins is explored by

examining evidence from life course epidemiology, such as common

genetic vulnerability, foetal nutrition and childhood adversity. The

little understood metabolic and immune effects of antidepressants are

briefly reviewed.

Finally, this theoretical complex multifactorial model is summa-

rized, with a view to future directions. As further insights into this

rapidly emerging field develop, this could ultimately lead to novel

targets for primary prevention and treatments for diabetes and/or

depression.

LIMITATIONS OF THE PSYCHOLOGICAL MODEL

The psychological model has been the conventional explanation for

the association between depression and diabetes, namely that the

emotional and practical burden related to diabetes is the predisposing

factor for depression. In other words, depression is a consequence of

diabetes. Depression moderates lifestyle behaviours such as diet and

weight, physical activity and smoking [1–3]. Depression is associated

with reduced diabetes self-care behaviours [4–6] and this has been

substantiated in recent prospective studies [7, 8].

The psychological model, however, does not fully account for the

adverse effects of depression. Others have argued that the direction

of the association is reversed, or bilateral, as depression appears to be

present before the onset of diabetes [9, 10]. The adverse effects of

depression on diabetes outcomes cannot be solely explained by its

mediating effects on reducing diabetes self-care, which would be

expected to translate into poor glycaemic control and complications.

The association between depression and glycaemic control is small in

cross-sectional studies [11, 12] and almost disappears in most of the

handful of prospective studies [13–18]. In addition, there is little

evidence at present from randomized controlled trials that treating

depression alone in diabetes improves glycaemic control, although the
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treatments do improve mood [19]. Some investigators have proposed

that diabetes-specific thoughts, worries and feelings, in other words

diabetes distress, are a more important prognostic factor for reduced

self-care than the cognitive, affective and behavioural correlates of

depression, although clearly the two are not mutually exclusive

psychological processes [16].

Similar limitations of the psychological model have also been

observed in people with depression and coronary artery disease

(CAD), which is relevant as type 2 diabetes and cardiovascular

diseases share a common causal pathway [20]. Depression is also

associatedwith increasedmortality rates in peoplewithCAD [21–24],

yet appears to explain only a third of the variance in adherence to

cardiovascular medication [25]. Further, in randomized controlled

trials of treatments (antidepressants, psychotherapy or combinations)

for depression in people who have had acute cardiac events, mood

tends to improve, but there is no significant improvement in cardio-

vascular outcomes [26, 27]. This suggests that additionalmechanisms,

such as biological processes, need to be considered to help explain

the depression–diabetes link (Figure 2.1).
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Figure 2.1 A schematic diagramof theoreticalmechanisms that explain the
depression–diabetes link.
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DEPRESSION AND INSULIN RESISTANCE

The diabetes continuum stretches from insulin resistance to impaired

glucose tolerance and frank diabetes as insulin secretion fails. Insulin

resistance is defined as decreased sensitivity of the peripheral insulin

receptors to the action of insulin. In response to this, pancreatic islet

ß-cells secrete higher circulating levels of insulin to compensate for

the reduced peripheral receptor function. Insulin resistance is mea-

sured by the degree to which glucose is cleared from the blood in

response to a given amount of insulin in the fasting state. Insulin

resistancewas considered tobeonly at peripheral sites, such as adipose

tissue, but, as glucose and insulin cross the blood–brain barrier, the

notion of central insulin resistance is emerging. The insulin receptors

in the brain have a different structure and function to those in the

periphery, but there is accumulating evidence that peripheral insulin

resistance is associated with functional decline in the central nervous

system [28] and could be a causal link to Alzheimer’s dementia and

vascular dementia. Insulin resistance is also a determinant of free

fatty acids in the blood, which are in turn important in tryptophan

metabolism and brain serotonin concentrations. Physical inactivity

and obesity, both behaviours mediated by depression, lead to insulin

resistance. These are just some of the observations that point to a

putative biological link to depression.

There is now a small and slowly growing body of epidemiological

studies examining the association between depression and insulin

resistance (Table 2.1). One of the earliest first observational studies

was the BritishWomen’s Heart andHealth study of 4286women aged

60–79 years randomly selected from primary care. The association

between depression and glucose dysregulation was almost U-shaped,

with the prevalence of depression (measured by self-report and

antidepressant prescribing) decreasing linearly with increasing insu-

lin resistance (measured by the homeostasis model assessment meth-

od, HOMA score) among women without diabetes and increasing

among women with diabetes [29]. In contrast, in a population-based

study of 491 midlife to elderly Finnish participants, insulin resistance

(measured by the qualitative insulin sensitivity check index, QUICKI)

and severity of depressive symptoms (measured by the Beck’s De-

pression Inventory) were positively correlated, particularly in people
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Table 2.1 Observational studies of the association between depression and insulin resistance

Study Design N Age (years) Gender Results

Lawlor et al. [29] Cross-sectional 4286 60–79 Women odds ratio¼ –0.84 (0.74–0.97),
p¼ 0.006

Everson-Rose et al. [38] Prospective,
3 years

2662 46.4 (�2.7) Women No difference in rate of increase
in HOMA-IR per year
(depression-by-time
interaction, p¼ 0.39)

Lawlor et al. [39] Prospective,
12 years

2512 45–59 Men odds ratio¼ 0.97 (0.77–1.23),
p¼ not significant

Timonen et al. [30] Cross-sectional 491 71–73 Men and women r¼ 0.13, p¼ 0.004

Adriaanse et al. [31] Cross-sectional 541 55–75 Men and women r¼ 0.156, p< 0.001
Timonen et al. [34] Cross-sectional 2609 31 Men odds ratio¼ 3.15 (1.48–6.68),

p for trend¼ 0.007

Timonen et al. [33] Cross-sectional 1054 19 Men odds ratio¼ 2.8 (1.2–6.5)

Pan et al. [32] Cross-sectional 3285 50–70 Men and women odds ratio¼ 1.54 (1.17–2.04),
p¼ 0.002
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with impaired glucose tolerance [30]. The Finnish findings have

been replicated in Dutch [31] and Chinese [32] samples of similar

age groups. The strongest association was observed in young

healthy Finnish male military conscripts (n¼ 1054), where mode-

rate to severe depressive symptoms (measured by the modified

Beck’s Depression Inventory) were associated with an almost

threefold risk of insulin resistance (measured by the HOMA-IR),

but mild depressive symptoms were not [33]. Similar findings were

observed in the young males from the Northern Finland 1966 Birth

Cohort [34]. The major limitation of these studies is the use of self-

report depression, which may have misclassified symptoms of

undiagnosed diabetes as depressive.

There have been few studies that have examined the direction of

the association between depression and diabetes. In a small but well

designed case-control study from Japan, 20 non-diabetes patientswith

depression were compared with 13 age-, sex- and body mass index

(BMI)matched non-depressed controls. Using the frequently sampled

intravenous glucose tolerance test, and the oral glucose tolerance test

(OGTT), depressed cases had higher insulin resistance than controls.

In the depressed group, after treatment with tricyclic antidepressants

while caloric intake and physical activity were controlled, there was

significant improvement in insulin sensitivity without changes in the

BMI or fasting blood glucose [35]. In a German double-blind ran-

domized controlled trial comparing paroxetine with amitriptyline

(n¼ 80) in non-diabetes inpatients with DSM-IV major depressive

disorder, the insulin sensitivity index (measured using the Matsuda

method) increased (in other words improved) only in those patients

who remitted from major depressive disorder as a result of treatment

with either antidepressant over five weeks while correcting for

BMI [36]. However, these positive findings were not observed in a

similarly designed sample of euglycaemic women of reproductive

age [37].

The Study of Women’s Health Across the Nation followed 2662

women from the main ethnic groups in the United States over three

years. It found that depression (measured on the Center for Epidemi-

ological Studies-Depression Scale score) was associated with insulin

resistance (measured on the HOMA-IR), which increased by 0.05
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units per year, andwith a66%increase in incident diabetes, bothofwhich

becamenon-significantwhen adjustment for central adipositywasmade,

except in African American women. One interpretation is that adjusting

for central adiposity could be an overadjustment, as it is on the same

causal pathway for insulin resistance. Depression was associated with

absolute levels of the HOMA-IR, but not with changes in the HOMA-IR

over time, making the interpretation of which came first difficult [38].

In the Caerphilly prospective cohort study, 2203 Welsh males in

their midlife were followed up at three time points over 14 years.

There was no significant prospective association between baseline

insulin resistance HOMA-IR and depression over time (as measured

on the 30 item General Health Questionnaire) [39].

The synthesis of the literature on the association between depres-

sion and insulin resistance is promising but not conclusive. While

most of the cross-sectional studies demonstrate an association, this

seems to be particularly strong in populations indigenous to the

Northern Hemisphere. There have been too few prospective studies

to arrive at a consensus, but the most promising research may lie in

suitablymatched case-control experimental settings,where the effects

of multiple confounders and colinear variables can be dealt with.

DEPRESSION AND ACTIVITY OF THE
HYPOTHALAMIC–PITUITARY–ADRENAL
(HPA) AXIS

The stress response (the flight–fright response) is a process that allows

the body to dealwith threats, whether environmental or psychological.

Stress activates the HPA axis, which leads to a cascade of responses

to the adverse stimuli and allows the body to return to homeostatis.

Firstly, corticotropin-releasing hormone (CRH) is released onto pitu-

itary receptors. This stimulus results in the secretion of corticotropin

into plasma, which stimulates corticotropin receptors in the adrenal

cortex, which results in the release of cortisol into the blood. Increased

cortisol production leads to inhibition of the gonadal, growth hormone

and thyroid axes (which reduces lipolysis and is anabolic) and, at

physiological levels, activates the inflammatory response. The HPA
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axis also activates the sympathetic nervous system (SNS), which

increases catecholamines (adrenaline and noradrenaline), stimulates

the innate immune response, decreases neurovegetative functions

(such as appetite and sleep) and heightens cognitive functioning. The

collective metabolic effects are gluconeogenesis, glycogenolysis and

insulin resistance [40]. Cushing’s syndrome is the medical paradigm

of chronic activation of the HPA axis, in which chronic hypercorti-

solaemia leads to multisystem effects, with hypertension, glucose

dysregulation from insulin resistance to frank diabetes, lipid dysre-

gulation, osteoporosis, myopathy and neuropsychiatric symptoms.

Emerging data suggest that metabolic syndrome is linked to HPA

hyperactivity, such that increased or persistent exposure to low grade

or ‘functional hypercortisolism’ contributes to increased visceral fat

accumulation [41].

The causal direction for this activation of the HPA axis remains

uncertain, but may be partly associated with oxidative stress and

immune response to obesity and partly to the direct effects of stress as

perceived by the brain. This ideawas first proposed byBjorntorp in the

early 1990s, when he purported that visceral obesity was a ‘civiliza-

tion’ syndrome [42, 43]. The association between chronic stress states

and cardiovascular disease is at least partly mediated by increased

circulating cortisol levels and greater responsiveness of the HPA axis.

In recent years, with the epidemic of obesity, Bjorntorp’s theory has

re-gained interest. Mechanization of transport and cheap fatty foods

encourage sedentary lifestyles and overeating, both innate human

behaviours that have been argued were evolutionary adaptations to

conserve energy, as a response to stress of modern living. Obesity

damages adipocytes and causes oxidative stress, which activates the

HPA axis, which in turn leads to increased cortisol release and SNS

stimulation, which induces the innate inflammatory response and,

ultimately, insulin resistance and endothelial dysfunction.

There is a vast literature and now considerable evidence that

cortisol and its central releasing factor, CRH, are involved in depres-

sion, and this has been reviewed extensively in recent years [44–47].

Briefly, mean higher free, unbound cortisol levels in the plasma,

increased 24-hour urinary free cortisol secretion and elevated CRH

levels in cerebrospinal fluid have been observed in depressed patients

when compared to controls [48–51]. In studies using dexamethasone
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to evaluate the sensitivity of the hypothalamus to feedback signals for

the shutdown of CRH release, the normal cortisol suppression re-

sponse is absent in about half of the most severely depressed patients,

and there is a dose–response association between cortisol suppression

and severity of depression [48], although in larger population-based

studies this finding is less strong [49]. Antidepressant-induced clinical

remission is accompanied by reversal of some of these abnormali-

ties [44]. Techniques continue to be improved, so that over time there

will be a greater understanding of the complexity of cortisol

dynamics [50].

Despite this vast literature, there are difficulties in establishing the

causal pathways and whether aspects of HPA activity can become

valid biological tests for depression. One reason is a selection bias of

most studies towards severe depression, in which the association has

been most strongly observed, whereas most depression in the general

population is of mild to moderate severity. Secondly, there have been

insufficient observational prospective studies to test the association in

randomly selected or representative samples of the general popula-

tion. This is partly because measuring HPA activity is cumbersome in

epidemiological surveys, but there have been some recent impressive

attempts.

The Heart and Soul study, which consisted of 693 outpatients with

CAD, used 24-hour urinary free cortisol and assessed depression by

the Computerized Diagnostic Interview Schedule [51]. The mean

cortisol was higher in those with depression; those with the highest

quartile of cortisol had a twofold risk for having depression compared

with those in the lowest quartile, but elevated cortisol was not

associated with worse cardiac function.

In a cross-sectional analysis of the Whitehall cohort, repeated

measures of salivary free cortisol in 2873 healthy civil servants in

the United Kingdom were inversely associated with positive

affect [52].

In the Netherlands Study of Depression and Anxiety, three groups

were compared: 308 control subjects without psychiatric disorders,

579 persons with remitted DSM-IV major depressive disorder, and

701 persons with a current major depressive disorder measured using

the ComputerizedDiagnostic Interview Schedule [49]. Cortisol levels

were measured in seven saliva samples to determine the one-hour
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cortisol awakening response, evening cortisol levels, and cortisol

suppression after a 0.5mg dexamethasone suppression test. Both

the remitted and current major depressive disorder groups showed

a significantly higher cortisol awakening response compared with

control subjects. The post-dexamethasone cortisol level did not differ

between the two major depressive disorder groups.

A third difficulty in interpreting the HPA axis data in depression

is that hypercortisolaemia is not specific for depression, as there are

many other factors associated with HPA activity, such as age, gender

(and inwomen,menstrual history), time of day, acute stressors such as

mental stress, life events, physical exertion and acute illnesses,

heritability, smoking and a wide range of medications [53–57].

The recurrent observation that depression is not the only psychiatric

disorder associated with HPA hyperactivity has led to the notion that

there is a spectrum of stress reactive phenotypes that have a shared

pathophysiology. The HPA axis activation in psychiatric disorders is

probably a non-specific response to stress, as it has been observed in

some studies of post-traumatic stress disorder [58] and chronic fatigue

syndrome [59]. It is also found in schizophrenia, whichmay reflect the

non-specific stressor effects of acute psychosis [60, 61]. Childhood

adversity, such as sexual abuse and physical abuse, is associated with

increased HPA activity in adult life independent of adult depres-

sion [62], but also with increased risk of depression. Furthermore,

HPA activity appears to mediate the effects of early adversity on

the development of chronic fatigue syndrome in adults [63], but the

same pattern has not been consistently seen in studies on depressive

disorders in adult life [49].

There have been few studies examining the direction of the

association between depression and activation of HPA axis. Harris

et al. [64] found that, in a primary care sample of 116 women

vulnerable to depression, those with higher mean morning salivary

free cortisol levels were more likely to develop depression over

13 months. Similar observations have been reported in adolescents

at high risk of depression [65]. There is some evidence that

hypercortisolaemic depression is associated with increased risk for

CAD [66, 67].

No studies have specifically examined this association prospective-

ly in depressed and non-depressed samples with diabetes or at high
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risk of diabetes, such as peoplewith obesity or first-degree relatives of

diabetes patients [68].

So, an extensive body of research demonstrates that HPA axis

activation appears to be linked to the depression diathesis, although

evidence of its specificity to depression is poor and the causal direction

has yet to be substantiated in large scale observational studies.

THE DIABETES–DEPRESSION LINK AND THE
AUTONOMIC NERVOUS SYSTEM

The sympathetic and parasympathetic divisions of the autonomic

nervous system function antagonistically to preserve a dynamic

modulation of vital functions. The SNS innervates the accelerating

centre of the heart, the lungs (increased ventilation and dilatation of

the bronchi) and the non-striated muscles (artery contraction). It

releases adrenaline and noradrenaline. The parasympathetic system

innervates the cardiomoderator centre of the heart, the lungs (slower

ventilatory rhythm and contraction of the bronchi) and the non-

striated muscles (artery dilatation). It uses acetylcholine as its

neurotransmitter.

The SNS is activated by the HPA axis during stress to produce the

acute anxiety response (Figure 2.1). It has been suggested that exces-

sive or persistent activation may lead to irregular sympathetic tone,

elevated catecholamine levels and inflammatory processes, which in

turn will contribute to dysfunction in various metabolic parameters.

Heart rate variability (HRV) is a measure of cardiac vagal tone and is

a sensitive indicator of both how well the central nervous system

regulates the autonomic nervous system, and of the feedback process

fromperipheral neurons to thecentral nervous systems.HRVmeasures

are derived by estimating the variation among a set of temporally

ordered interbeat intervals, and decreased HRV is a well known risk

factor for cardiac disease, arrhythmias and sudden death. Interpret-

ability of serial HRV testing is highly dependent on accurate, precise

and reproducible procedures that use established physiological man-

oeuvres, not dissimilar to the interpretation of data on HPA activity.

Much of the interest in HRVand depression has been in cardiovas-

cular disease [69]. Decreased HRV has been well documented to be
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associated with depression [70–72] (although it has been difficult to

separate the confounding effects of antidepressants, especially tri-

cyclics, which are well known to suppress autonomic function) after

myocardial infarction [21, 73], in stable CAD [74] and after coronary

artery bypass surgery, suggesting that acute alterations in cardiac

autonomic tone may contribute to the increased risk of CAD events

and mortality in patients with depression. There have been few

prospective studies, so whether HRV is a clinical predictor of worse

depression or an epiphenomenon of progressive CAD is yet to be

clarified.

The link of HRV with diabetes has been so far undeservedly

understudied, considering that the most common causes of death in

type 2 diabetes are CAD related, and that type 2 diabetes and

atherosclerosis are related processes [20, 69]. In particular, autonomic

neuropathy is a serious and common complication of diabetes. Its

prevalence varies depending on the selection criteria of the study,

but in randomly selected samples of people with asymptomatic

diabetes, approximately 20%had abnormal cardiovascular autonomic

function, which can be present within the first year of diagnosis [75].

It tends to go unrecognized, partly because it frequently coexists with

other diabetes complications, especially other peripheral neuropa-

thies, which clinically often take precedent if they are painful.

Autonomic neuropathy has multisystem and multiorgan expres-

sions, such as cardiovascular autonomic neuropathy, which manifests

as resting tachycardia, exercise intolerance, orthostatic or postural

hypotension, and decreased HRV. It is associated with a twofold

increased risk of silent myocardial ischemia andmortality [75]. Other

manifestations include sudomotor dysfunction, which leads to loss

of sweating and dry skin with consequent infections and ulcerations,

impaired neurovascular function, hypoglycaemic autonomic failure,

gastrointestinal effects including gastroparesis, constipation and/or

diarrhea, bladder and sexual (males and females) dysfunction.

The assessment of the presence of autonomic neuropathy is usually

based on a battery of autonomic function tests rather than just on

one test.

Studies examining whether autonomic neuropathy is linked to the

association between depression and diabetes are almost non-existent.

The limited literature is related to gastrointestinal symptoms (not
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HRV), whose pathogenesis is controversial but in which autonomic

neuropathy is considered a likely differential. In a study from Aus-

tralia in a consecutive sample of outpatients with diabetes mellitus

(n¼ 209) and a random sample of community diabetics (n¼ 892), the

mean anxiety and depression (Hospital Anxiety and Depression

Scale) and neuroticism (Eysenck short neuroticism scale) scores were

significantly higher for most gastrointestinal symptoms, even after

adjusting for age, gender, duration and type of diabetes, and self-

reported glycaemic control [76]. This is a difficult study to interpret,

but it seems to be in keeping with observations from larger cross-

sectional studies that, among patients with diabetes, those with major

depression report nearly twice as many diabetes symptoms than

those without depression, even after adjusting for demographic char-

acteristics, objective measures of diabetes severity and medical

comorbidity [77].

It seems plausible that, if depression is linked to reduced HRV in

CAD, it may also be linked to autonomic neuropathy in diabetes. At

present, the data are too limited to make any conclusion about

whether this association, if it exists in diabetes, is cause or effect,

coincidence or colinear in progressive diabetes. This should be a new

frontier of research, as it will contribute to a greater understanding of

the various mechanistic pathways from activation of the HPA axis to

mortality and their implications as novel targets for intervention. It

is suggested that more prospective cohort studies be undertaken of

large diabetes samples that include measures of autonomic function

and, in particular, compare prospectively groups with and without

depression.

THE DIABETES–DEPRESSION LINK AND THE
INNATE INFLAMMATORY RESPONSE

Another potential explanation for the diabetes–depression link is that

depression is associated with a cytokine-induced acute-phase re-

sponse, a biologically plausible hypothesis first proposed in 1991 as

‘the macrophage theory of depression’ [78]. This is relevant because

the acute-phase response is also closely involved in the pathogenesis

of type 2 diabetes and its associated clinical and biochemical features,
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another hypothesis that was first proposed by Pickup and Crook in

1998 [79] and recently updated [20, 80].

The innate immune system is the body’s first line of defence against

environmental threats, in which pro-inflammatory cytokines –

particularly interleukin (IL)-6, IL-1 and tumor necrosis factor

(TNF)-a – are released by macrophages and other cells, and, in turn,

stimulate the ‘acute-phase response’. This is characterized by large

changes in the concentration of blood proteins such as C-reactive

protein (CRP), serum amyloid A, haptoglobulin and fibrinogen. The

general purpose of the acute-phase response is to help restore homeo-

stasis. Cytokines, such as adinopectin, IL-4 and IL-10, are anti-

inflammatory and lower in both type2 diabetes anddepression [20, 80].

Overeating and underactivity cause obesity, which leads to pro-

inflammatory cytokine production from adipocytes and from the

macrophages that accumulate in fat tissue. Cytokines act on the brain

to cause behavioural changes that may manifest as depressive symp-

toms. The HPA axis and SNS activate the immune response, and

cytokines have a feedback effect, further stimulating the HPA axis and

the SNS. This, in turn, leads to increased cortisol and laying down of

visceral fat.

Production of pro-inflammatory cytokines and the acute-phase

response are also associated with pancreatic ß-cell apoptosis, reduced

insulin secretion, insulin resistance, onset of type 2 diabetes andworse

cardiovascular prognosis [81–83]. Serum sialic acid, an aggregate

acute-phase response, is more strongly associatedwith cardiovascular

mortality than glycaemic control [84].

The diabetogenic effects of the acute-phase response have led to

novel interventions to improve diabetes control: a recent randomized

controlled trial found that a recombinant IL-1 receptor antagonist

(IL-1ra), anakinra, was effective in reducing HbA1c levels by nearly

0.5% compared to placebo, as well as reducing IL-6 and CRP

levels [85, 86]. Lifestyle interventions are known to reduce the risk

of type 2 diabetes, and this may be in part due to the fact that they

reduce the innate inflammatory response [87].

There is growing evidence that the acute-phase response is also

associated with depression. Psychological stress also causes pro-

inflammatory cytokine release, because noradrenaline and CRF
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stimulate macrophages to release IL-6 and TNF-a. A recent syste-

matic review summarized the current evidence for the cross-sectional

correlation between CRP, IL-1, 1L-1ra and IL-6 and depression in the

general population, and in people with cancer and heart disease [88].

Overall, small to moderate associations were found between depres-

sion and CRP (d¼ 0.15), IL-6 (d¼ 0.25), IL-1 (d¼ 0.35) and IL-1ra

(d¼ 0.25). The associations were stronger in those with clinical

depression compared with community samples. Those studies that

used clinical interviews versus self-report measures of depression

were observed to have stronger associations. BMI was an important

confounder, as obesity itself is related to changes in cytokines, but

adjusting for other confounders, such as increasing age, sex, use of

statins, antidepressants and anti-inflammatory agents, gave inconsis-

tent results. In the handful of studies of people with CAD, depression

had only a small association with CRP (d¼ 0.18) and IL-6 (d¼ 0.10)

and there were no studies that measured IL-1. Measuring different

inflammatory markers seems to be important, as the above review

suggests that they have different associations with depression [89].

Two well-designed prospective studies have found that stress and

adversity in childhood were associated with higher levels of

CRP [90, 91], taking into account a wide range of biological,

psychological and social confounders and associated factors. In the

limited prospective studies of those with CAD, depression was

correlated with levels of inflammatory markers and both variables

were associated with worse cardiac outcome [92, 93].

There has been one cross-sectional study in diabetes which found

that patients with depressive symptoms, compared with those who

were not depressed, had only slightly higher IL-6 (median 1.3 versus

1.1 pg/ml, respectively) and CRP (median 2.2 versus 1.7mg/l, respec-

tively) levels [94]. The questionnaire was self-report and only two

inflammatory markers were tested.

There have been no prospective studies in diabetes, and the scope

for examining whether depression has a synergistic effect on the

inflammatory response in diabetes is large. This is particularly of

interest because of the recent development of anti-inflammatory

agents which improve metabolic status. Whether they may also have

an effect on mood is yet to be discovered [95].
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GENETICS OF THE DIABETES–DEPRESSION LINK

Major depression and type 2 diabetes have genetic traits that aggregate

in families and this is due to a complex interaction between genetic

risk and the environment. The sibling recurrence risk ratio for type 2

diabetes, ameasure of the familial aggregation of the disease, has been

estimated to be approximately 3 in European populations [96] and

similar relative risks have been reported for major depression [97].

A recent review listed all the current candidate genes [98] that are

implicated in the regulation of the HPA axis, inflammatory and

serotonergic pathways. Although there has been a lot of focus on

one set of stress genes, namely inflammatory genes, as they pertain to

CAD and diabetes, and another set, namely serotonin genes, as they

pertain to depression, in very recent years the tide has turned andmore

attention is being paid to the role of inflammatory genes on depression

and related stress disorders. This seems particularly pertinent, as a

recent meta-analysis concluded that the most well-known candidate

gene for depression, the short allele polymorphism of the serotonin

transporter gene (5-HTTLPR), was not, in pooled data, associated

with increased risk of depression [99]. This review, which attracted

some criticism from the field, appears to refute earlier promising

observations that the short allele was associated with higher mean

24-hour noradrenaline excretion among those with CAD [100], and

with higher mean morning cortisol levels in adolescents at high risk

for depression [56].

In the first published twin study that considered depression and

CAD together, the correlation across the heritabilities was 0.42, which

suggests that nearly one fifth of thevariance in the association between

depressive symptoms and CAD was attributable to common genetic

factors. In the Swedish population-based twin registry, only modest

lifetime associations (around 30%) between major depression and

CAD were observed. In women the genetic association was smaller

but consistent throughout the life course, whereas in men the genetic

association was stronger in younger age groups [101]. In a small

selected male twin study from the Vietnam Era Twin Registry, carried

out in people who were free of symptomatic CAD and major depres-

sive disorder, current depressive symptoms (measured with the Beck

Depression Inventory-II) were associated with IL-6 and CRP. Genetic
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modelling found a small and just significant genetic correlation

between IL-6 and depressive symptoms (r(G)¼ 0.22, p¼ 0.046)

indicating that about 66% of the covariance between them can be

explained by shared genetic influences [102].

The same candidate inflammatory genes that are contenders for

the depression–CAD link may also be involved in the depression–

diabetes link, if diabetes and CAD are considered as having similar

biological origins and are along a related continuum of progressive

metabolic dysfunction. In the field of type 2 diabetes, decades of

intense research activity and linkage studies, and recently genome-

wide association scans to identify candidate genes, have been moder-

ately successful in identifying some, around 20, disease-susceptibility

loci, although these mostly exert small effects on the risk of type 2

diabetes [96].

To date, little research has been conducted to explore directly the

depression–diabetes link and what has been done seems to have had

negative results. In a small male twin study, while depressive symp-

toms asmeasured by the Center for Epidemiologic Studies Scalewere

associated with metabolic risk factors (blood pressure, BMI, waist to

hip ratio, serum triglycerides and fasting glucose), twin structural

equation modelling indicated that the associations were attributable

to environmental rather than genetic factors [103].

An area that has been neglected in recent years is the genetic basis of

the dopamine reward systems. It has been suggested that this may be

relevant to patterns of overeating and why satiety in some persons is

higher than others. Reductions in dopamineD2 receptor availability in

the striatum have been demonstrated in people with obesity, and this

has been likened to the deficiencies in the dopamine reward mechan-

isms in people with substance misuse and binge eating [104]. Binge

eating traits seem to run in families and may be a mediator for

obesity [105]. Obese individuals with a binge eating disorder are

significantly more likely to have a family history of substance abuse

than those in the general population, leading to the suggestion that

compulsive disorders, such as drug addiction, gambling and obesity,

reflect a ‘reward deficiency syndrome’ [106] that is thought to be due,

in part, to a reduction in dopamine D2 receptors.

In the last few years, there has been the development of new

methodologies and guidelines in conducting gene-environment
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research. The availability of large data sets has led to increased power

in both discovery of new candidate genes and replication studies.

The emergence of genotyping technologies, such as single nucleotide

polymorphisms, has opened up the opportunity for large scale study of

genetic variants. The Human Genome Sequencing Project has in-

creased understanding of patterns of sequence variation, such as copy

number variation and low-frequency polymorphisms. It is now possi-

ble to undertake genome-wide surveys of common variant associa-

tions, and methodologies for assessing the combined genetic risk for

common complex traits, such as depression and diabetes, are likely to

be developed in the coming years. While it is likely that most genetic

associations of depression and diabetes individually will continue

to be of small to modest sizes, in the case of the depression–diabetes

link any associations may reflect a more serious prognostic risk factor

or subgroup, which may be of potential clinical importance.

THE DIABETES–DEPRESSION LINK AND
BIRTH WEIGHT

Since the emergence of the ‘foetal origins’ hypothesis of adult disease

in the 1990s [107], which postulates that foetal undernutrition is

independently associated with increased susceptibility to the devel-

opment of CAD and related conditions in later life, there have been

numerous studies testing this association. With regard to diabetes,

a recent thorough systematic review found that in 23 populations

an inverse association between birth weight and type 2 diabetes was

observed, compared to positive associations in eight popula-

tions [108]. In a sensitivity analysis, in which studies that had strong

positive associations were removed, the pooled age- and sex-adjusted

odds ratio for type 2 diabetes was 0.75 (95% CI 0.70–0.81) per

kilogram in the remaining 28 populations. The shape of the birth

weight–type 2 diabetes association was strongly graded, particularly

at birth weights of 3 kg or less.

The extent towhich the foetal hypothesis applies to adult depression

is less certain. Itwas first observed as a potential contributor to late-life

depression, but since then the handful of studies have been not been

convincing [109]. In the 1970 British Cohort Study, participants
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completed the 12-item General Health Questionnaire when they were

aged 16 years, and at age 26 they completed theMalaise Inventory and

a self-report history of depression. In women, having a birth weight

of�3 kg was associated with a 30% increased risk of being depressed

at age 26 (OR¼ 1.3, 95% CI 1.0–1.5) compared with those who

weighed > 3.5 kg. However, birth weight was not associated with

self-report history of depression in adult life or with psychological

distress at age 16. In men, only a lower birth weight, �2.5 kg, was

associated with a 60% increased risk of having psychological distress

at age 16 andwith reporting a history of depression at age 26 compared

to those who weighed > 2.5 kg [110]. In the Southampton Women’s

Survey Study (n¼ 5830), there was no association between birth

weight and depressive symptoms in adult life as measured on the

12-item General Health Questionnaire [111].

There is some evidence of programming of the HPA axis and the

SNS in early life and this has been proposed as amediatingmechanism

for a variety of stress-related disorders, as well as for cardiovascular

and metabolic disorders [112].

The notion that poor foetal nutrition influences metabolic program-

ming and mental health into adult life is a plausible one. The

hypothesis that the intra-uterine environment influences the stress

response phenotype is particularly attractive, as it provides a poten-

tially unifying model for the depression–diabetes link. However, it

remains at present unproven, at least in humans. The main methodo-

logical problem is that birthweight is a poor proxymarker of the foetal

environmental. Another challenge for researchers is that there may be

a curvilinear association between birth weight and type 2 diabetes

(and possibly depression). Low birth weight, for whatever reason,

such as food rationing or maternal depression [113], may lead to the

body being programmed to overfeed. As mothers become more

overweight with the epidemic of obesity and as the prevalence of

type 2 diabetes increases, this will lead to a tendency to produce larger

offspring, which is also associated with increased risk of type 2

diabetes [114]. Whether overweight babies also lead to increased

risk for depression has yet to be determined. Few birth cohorts exist

that have measured/are measuring detailed biological variables

along the life course. As these are mostly in developed nations, their

generalizability will be limited.
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THE DIABETES–DEPRESSION LINK AND EARLY
CHILDHOOD ADVERSITY

Searching for clues for common etiological factors for depression and

diabetes may be more fruitful in life course epidemiology. The life

course perspective goes beyond conventional epidemiology by focus-

ing on the ‘long-term effects on chronic disease risk of physical and

social exposures during gestation, childhood, adolescence, young

adulthood and later adult life. It includes studies of the biological,

behavioural and psychosocial pathways that operate across an in-

dividual’s life course, as well as across generations, to influence the

development of chronic diseases’ [115]. Various designs exist which

aim to measure the combination, accumulation and/or interactions

of different environments and experiences throughout life that could

potentially affect risk of CAD in adult life. This is a methodology

which is still to emerge in its application to studying comorbidity, but

potentially holds promise in unraveling causal or common pathways.

A systematic review found consistent support for the detrimental

impact of the accumulation of negative socioeconomic status across

the life course on CAD risk [116], but this has not been shown for

diabetes [108, 117, 118].

Educational attainment in childhood may be an important risk

factor for depression–diabetes comorbidity, as was recently observed

in a secondary analysis of the Baltimore Epidemiological Catchment

Area Study. This is a population-based cohort study that began in 1981

and followed up for 23 years. Using a structured diagnostic interview

and self-report of incident cases of diabetes, the investigators found

that those who only completed high school had a greater association

between depression and incident diabetes than those who went on to

further education [119].

Life course epidemiology can help tease out the relative importance

of early events compared to those in adult life and the role of biological

markers for metabolic and cardiac disorders. In the Dunedin Multi-

disciplinary Health and Development Study, which is a birth cohort

study currently followed up to age 32 years, the association between

childhood maltreatment and adult inflammation was assessed taking

into account multiple biological, psychological and social variables

along the life course. Children who suffered maltreatment showed
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a significant and dose response increase by 80% in the risk for

clinically relevant (concerning risk for CAD) CRP levels in

adulthood, independent of the influence of co-occurring early life

risks, such as birth weight, other stressors during adolescence and

adulthood, adult anthropometry and health behaviours such as

smoking [94, 95].

There are no studies to date that compare the risk factors for

diabetes and depression over the life course in the same sample. The

notion that in both depression and diabetes there is the accumulation

of similar risk factors along the life course is appealingly plausible and

has some face validity. As birth cohorts mature, such as the 1946

Medical Research Council Birth Cohorts and the Avon Longitudinal

Study of Parents and Children, there will be more possibilities to

explore how risk factors alter the health trajectories and have long-

term effects on the diabetes–depression link.

THE ROLE OF ANTIDEPRESSANTS

There is a potentially important role for antidepressants in helping

to understand the pathogenesis of the depression–diabetes link.

Antidepressants could have a positive effect either directly on the

biological processes along the diabetes continuum or indirectly by

improving mood and, therefore, health behaviours relating to diet and

activity.

Based on mainly anecdotal evidence and a handful of randomized

controlled trials, monoamine oxidase inhibitors and tricyclic anti-

depressants are considered to have a hyperglycaemic effect, which is

in keeping with their noradrenergic and/or appetitogenic effects,

while selective serotonin reuptake inhibitors, such as fluoxetine and

sertraline, are more likely to be anorectic, improve insulin sensitivity

and reduce glucose levels, probably because the central serotoninergic

pathways are important in the regulation of food intake and food

preferences.

There is partial evidence that treatment of depression with anti-

depressants does improve metabolic status, in particular insulin

resistance [35–37], but also possibly glycaemic control [120] and

weight loss [121]. It is, therefore, no surprise that one of the currently

PATHOGENESIS OF DEPRESSION–DIABETES LINK 49



popular weight-reducing drugs in obesity, sibutramine, which is

a serotonin and noradrenaline reuptake inhibitor, was originally

developed as an antidepressant [122]. It is believed that its anorectic

effect ismediated by the inhibition of the uptake of brain serotonin and

noradrenaline.

To confuse the antidepressant story further are findings from the

US Diabetes Prevention Program [123]. Around 5.7% of the sample

self-reported to be taking antidepressants at baseline, and this was

associated with a twofold to threefold increase in diabetes risk in

those randomized to placebo and to the lifestyle intervention after

adjusting for likely confounders.Among those randomized to the third

group, metformin, antidepressant use was not associated with devel-

oping diabetes. In observational studies, including secondary analyses

nested within randomized controlled trials, such as the Diabetes

Prevention Program, the interpretation of the impact of antidepressant

use on diabetes risk is multiple. Firstly, the assessment of the use of

antidepressants is thwarted with biases, especially if self-reported.

Secondly, antidepressant treatment is likely confounded by the sever-

ity of depression. Patientswithmore severe depression aremore likely

to be treated, but severity is also the best predictor for non-response.

Thus, treated patients may not have a better depression outcome,

especially in primary care systems where few receive guideline-level

pharmacotherapy or increased intensity of antidepressant treatment

based on persistent symptoms.

An alternative or additional mechanism by which antidepressants

may have a positive effect on glucose metabolism is that they have

an immunomodulating effect, observed mostly in animal models and

cultured cells [124]. Clomipramine and imipramine have been shown

to reduce the levels of pro-inflammatory cytokines TNF-a, IL-1b and

IL-6 and to induce apoptosis of human lymphocytes [125], whereas

escitalopram and citalopram have been found to increase the

levels of anti-inflammatory cytokines, such as IL-10 [124]. There is

also evidence that clomipramine and imipramine have a central

anti-inflammatory effect on microglia cells, astrocytes and macro-

phages [126]. In a small randomized controlled trial, paroxetine

attenuated interferon-alpha induced depression in humans with ma-

lignant melanoma [127].
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CONCLUSIONS

Recent research on the pathogenesis of the depression–diabetes link

has identified numerous potential mechanisms, many of which are

related to each other in terms of being on the same causal pathway.

Thus, metabolic programming at genetic level and early nutrition

(in utero and childhood), environmental stressors (childhood adver-

sity and socioeconomic adversity in adulthood) and the obesogenic

modern lifestyle individually and collectively induce overactivity of

the HPA axis. Chronic functional hypercortisolaemia and chronic

activation of the SNS appear to be linked to a constellation of

pathophysiological processes, which include activation of the innate

cell-mediated immune response, accumulation of visceral fat and

insulin resistance, which ultimately progresses into type 2 diabetes.

Depression is likely to play a role in several ways: as a coincidental

consequence of the same environmental factors, namely environmen-

tal stressors, that influence glucose metabolism; as an independent

factor that also influences nutrition and lifestyle behaviours; as a

phenotype for a range of stress-related disorders which have a

unifying overactivation of the HPA and inflammatory response to

stress; and as a marker of severity of the underlying pathogenesis of

diabetes. Overall, the evidence is pointing towards the depression–

diabetes link having to some extent a common origin in which some

individuals aremore vulnerable (or are programmed) such that there is

overactivation of those stress regulation pathways which contribute

to metabolic dsyregulation.

The evidence for these putative links is small, and the findings

are not always consistent, but the literature is growing at a rapid

pace, to the extent that opportunities for laboratory biomarkers as

prognostic indicators of depression in type 2 diabetes could be at

the bedside over the next decade. The importance of expanding

new frontiers in the pharmacological treatment of both de-

pression and diabetes, in particular considering whether antidepres-

sants have anti-diabetes effects and the potential role of as yet

undiscovered anti-inflammatory agents, cannot be understated, con-

sidering the prevalence of the depression–diabetes link and its poor

prognosis.
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Diabetes mellitus is a chronic debilitating disease, with prevalence

estimates that are approaching epidemic proportions worldwide.

Estimates from the fourth edition of the International Diabetes

Federation (IDF) Diabetes Atlas, published in 2009, show that 285

million people worldwide, or 6.6% of the world population, aged

20–79 would have diabetes in 2010 [1]. This number is expected to

increase by 50% by 2030, when approximately 438 million people, or

7.8% of the adult population, are projected to have diabetes world-

wide [1]. Diabetes is more prevalent among middle aged adults (ages

40–59 years), women and those who reside in urban areas [1].

Diabetes is expected to account for fourmillion deaths among those

aged20–79yearsglobally in2010[1].Thiswill account for6.8%ofall-

causeglobalmortality.Thehighestmortalityratesareexpectedtooccur

in countries with large populations, such as India, China, the United

States and the Russian Federation [1]. Current estimates show that

diabetesmortality is higher in women compared tomen, with diabetes

accounting for a quarter of deaths in women in some populations [1].

Depression and Diabetes Edited by Wayne Katon, Mario Maj and Norman Sartorius
� 2010 John Wiley & Sons, Ltd



In the United States, 23.6million people, or 7.8% of the population,

had diabetes in 2007 [2]. Diabetes is more prevalent in ethnic

minorities (Hispanic, African Americans and native Americans) [2].

It was the seventh leading cause of death in 2006 and the leading cause

of blindness, kidney failure and non-traumatic lower limb amputa-

tions [2]. Adults with diabetes have twofold to fourfold increased

deaths from heart disease and twofold to fourfold increased risk of

stroke compared to adults without diabetes [2]. Thus, diabetes is a

highly prevalent disease that is associated with significant morbidity

and mortality worldwide.

Just like diabetes, depression is highly prevalent worldwide and

associated with significant morbidity and mortality. Approximately

340millionpeopleworldwidesuffer fromdepressionatanygiven time,

including 18million in the United States [3]. Based on estimates from

the World Health Organization (WHO), depression is responsible for

the greatest proportion of burden associated with non-fatal health

outcomes and accounts for approximately 12% total years lived with

disability [4]. In 2000, it was estimated that depressive disorders were

higher in women (4930 per 100 000) thanmen (3199 per 100 000) and

that globally depressive disorders were the fourth leading cause of

disease burden in women and the seventh leading cause in men [5].

Recent studies have reported that the lifetime prevalence of a major

depressive disorder in the United States was 16.2% [6], whereas the

lifetime prevalence in Europe was 14% [7]. A third study designed to

examine the prevalence of mood disorders in 14 countries in the

Americas, Europe, Middle East, Africa and Asia found that the 12-

month prevalence of mood disorders was 0.8% in Nigeria, 3.15 in

Japan, 6.6% in Lebanon, 6.8% in Columbia, 6.9% in the Netherlands,

8.5% in France, 9.1% in theUkraine and 9.6% in theUnited States [8].

However, estimates from international studies need to be interpreted

with caution because of the absence of reliability data on diagnostic

instruments for depression in several countries.

Studies show that depression is a major cause of morbidity,

mortality and disability [9] and is associated with workplace absen-

teeism, diminished or lost work productivity and increased use of

healthcare resources [10]. Finally, major depression is the second

leading cause of disability-adjusted life years (DALYs) lost in women

and the tenth leading cause of DALYs in men [9].
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Multiple large epidemiological studies haveestablished that depres-

sion is prevalent among adults with diabetes [11, 12]. In a large meta-

analysis conducted by Anderson et al. [13], the prevalence of major

depression in people with diabetes was 11% and the prevalence of

clinicallyrelevantdepressionwas31%.However,worldwideestimates

of depression prevalence among individuals with diabetes appear to

vary by diabetes type and among developed and developing nations.

The World Mental Health Survey was conducted to estimate the 12-

month prevalence rate of mood, anxiety and alcohol-use disorder

among community samples of adults across 17 countries in Europe,

theAmericas, theMiddle East, Africa, Asia and the South Pacific [14].

The risk of mood and anxiety disorders was higher among individuals

with diabetes relative to those without. The odds ratio for depression

was 1.38 (95% CI 1.14–1.66) after adjusting for age and gender.

In the United States, Li et al. [15] estimated the age-adjusted rates

of depression in a nationally representative survey of adults aged 18

and older in 2006 and found that the age-adjusted rate of depression

was 8.3% (95% CI 7.3–9.3), ranging from a low of 2.0% to a high of

28.8% among the 50 states. The authors conducted a second study

using the same nationally representative survey in 2006 to estimate the

prevalence of undiagnosed depression among individuals with diabe-

tes [16]. In this second study, the adjusted and unadjusted prevalence

of undiagnosed depression were 8.75 and 9.2%, respectively [16].

Elevated depressive symptoms have also been reported in African

Americans residing in rural counties in Georgia [17] and urban

primary clinics in East Baltimore, Maryland [18]. In a binational

study (USA and Mexico) of more than 300 patients, Mier et al. [19]

found that the rate of depression among Hispanic patients with

diabetes was 39% in south Texas and 40.5% in north eastern Mexico.

Estimates of depression among individuals with diabetes from

international studies are fairly consistent and show that depression

is prevalent among adults with diabetes. In a study conducted in rural

Bangladesh, Asghar et al. [20] found that 29% of men and 31% of

womenwith newly diagnosed diabetes had depressive symptoms. In a

study conducted in Greece, Sotiropoulos et al. [21] found that 33% of

Greek adults with type 2 diabetes had symptoms of depression.

A study conducted in rural Pakistan by Zahid et al. [22] found a

depression prevalence of 15% among patients with diabetes. A study
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in Bahrain [23] found higher rates of moderate to severe depression in

patients with type 2 diabetes. Among the international studies, the

highest rate of depression in adults with diabetes was reported in Iran.

In that study, approximately 72% of Iranian patients with diabetes

had depression [24].

Ali et al. [25] performed a systematic review that included inter-

national studies to estimate the prevalence of clinically-relevant

depression in adults with type 2 diabetes and found that the prevalence

of depression was 17.6% among patients with type 2 diabetes com-

pared to 9.8% among those without diabetes.

MEDICAL COSTS OF DIABETES AND OF DEPRESSION

Diabetes is associated with increased healthcare use and cost. Global

estimates of expenditure to treat and prevent diabetes and its com-

plications are expected to reach (US)$376 billion in 2010 [1]. By 2030

this number is projected to exceed $490 billion. On average, it is

estimated that $708 will be spent per adult with diabetes in 2010 [1].

The cost of diabetes selectively impacts middle aged and older

adults. More than 75% of the global expenditure for diabetes will be

made in adults between the ages of 50 and 80 years [1]. Expenditures

for diabetes are also higher in developed and affluent countries com-

pared to less developed countries, even though 70% of the world’s

population with diabetes lives in less developed countries. Current

estimates show that 80% of total global expenditure for diabetes is

made in the world’s richest countries, where less than 30% of the

world’s population with diabetes lives, indicating substantial inequity

in available resources for treating and preventing the complications of

diabetes.

In theUnited States, cost estimates for diabetes in 2007 showed that

total cost was $174 billion, of which $116 billion was due to direct

medical cost and $58 billion was due to indirect costs, including

disability, work loss and premature mortality [2]. Average medical

expenditure in 2007 was 2.3 times higher for individuals with diag-

nosed diabetes compared to those without diabetes [2].

Depressive disorders impose substantial economic costs globally.

One of the first major cost studies for depression in the United States

used data from 1990 and showed that the annual total cost of
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depressive disorders was $43.7 billion [26]. Approximately 28% of

the total cost in 1990 ($12.4 billion) was due to direct medical costs,

whereas 17% ($7.5 billion)was due tomortality from suicide and 55%

($23.8 billion) was due to morbidity costs (indirect costs) associated

with depression in the work place [26]. In another study, Druss

et al. [27] found that major depression increased total healthcare

costs per individual by $2907 and depressive symptoms increased

total cost per individual by $1576. They also examined the healthcare

cost of depressive illness in a major United States corporation and

found that employees treated for depression incurred $5415 annual

per capita costs, which were significantly higher than costs for

hypertension, and similar to costs for diabetes and heart disease [28].

In another study, Druss et al. [29] compared the national economic

burden of five chronic conditions in the United States based on 1996

data and found that total healthcare costs of individuals with depres-

sive and manic-depressive disorders were $66.4 billion, which was

higher than the total costs of heart disease, diabetes and asthma.

Unutzer et al. [30] examined the association between depression and

12-month healthcare costs in 14 902 medically ill participants in a fee

for service programme and found that depressed individuals had

significantly higher total costs ($20 046 vs $11 956). The higher cost

was consistent across almost every cost category examined, including

home healthcare, skilled nursing facility, outpatient non-mental

healthcare, inpatient non-mental healthcare, physician services and

durable medical equipment costs. Consistent with the findings from

UnitedStates studies, studies conducted inTaiwan [31] andChina [32]

also found that depression was associated with significant increases in

healthcare costs in those countries.

Overall, the results of these studies indicate that the economic

burden of depression both to the individual and to society is tremen-

dous and is comparable to the economic burden of diabetes.

IMPACT OF COEXISTING DEPRESSION AND DIABETES
ON DISABILITY, PRODUCTIVITY AND QUALITY OF LIFE

Several studies have shown that comorbid depression is associated

with decreased function and increased odds of lost productivity in

people with diabetes. In the Hispanic Established Populations for
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Epidemiologic Studies of theElderly (EPESE) survey, the coexistence

of diabetes and depression was associated with increased risk of

disability among older Mexican Americans [33]. In that study,

patients with diabetes and coexisting depression had 4.1-fold in-

creased odds of disability, while those with diabetes alone and

depression alone had 1.7-fold and 1.3-fold increased odds of disabil-

ity, respectively. In another study, data on 30 022 adults from a

representative sample of the United States population was analysed

to determine the effect of depression on functional disability in adults

with diabetes [34]. In that study, the odds of functional disability were

3.00 (95% CI 2.62–3.42) for adults with major depression, 2.42 (95%

CI 2.10–2.79) for those with diabetes and 7.15 (95% CI 4.53–11.28)

for those with both diabetes and depression. Another study assessed

the effect of major depression on lost productivity in adults with

diabetes [35]: individuals with diabetes and coexisting depression

missed more days fromwork, spent more days in bed due to disability

and were more likely to miss more than seven days of work in any

given year.

In a study of 3010Australian adults, the coexistence of diabetes and

depression was associated with significantly lower physical and

mental health component scores of the Short Form-36 (SF-36) scale

compared to those with either diabetes or depression alone [36]. In a

study of 12 643 Hungarian adults, individuals with comorbid depres-

sion and diabetes had significantly greater odds of prolonged bed days

due to illness (�20 days) (OR 2.6, 95% CI 1.69–3.88), prolonged

hospital stays (�18 days) (OR 2.1, 95% CI 1.27–3.45) and multiple

hospital admissions (OR 2.8, 95% CI 1.13–2.82) compared to those

with diabetes alone [37].

MEDICAL COSTS OF COEXISTING DIABETES
AND DEPRESSION

Multiple studies have established that the coexistence of diabetes and

depression is associated with increased healthcare use and healthcare

costs. Ciechanowski et al. [38] studied 367 subjects with diabetes and

found that people with depression had almost a twofold increase in

healthcare cost compared to people without depression (unadjusted
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Figure 3.1 Pattern of healthcare use among diabetic persons with and
without depression, United States 1996.

six-month total healthcare cost $3654 vs $2094). In another study of

825 subjects with diabetes, Egede et al. [39] assessed US population

weighted healthcare cost and found a 4.5-fold higher cost in people

with depression compared to those without depression ($247 million

vs $55million). For this chapter, data from that study were reanalysed

to examine the percentage use across different use categories by

depression status (Figure 3.1) as well as median cost across multiple

cost categories by depression status (Figure 3.2). This reanalysis

provides a better graphic display of the impact of depression on

patterns of use and cost in adults with type 2 diabetes.

Finkelstein et al. [40] analysed Medicare claims data in elderly

subjects with diabetes and found that those with depression had

twofold increased healthcare cost compared to those without depres-

sion ($25 360 vs $10 358). Gilmer et al. [41] used claims data to

calculate three-year healthcare cost in 1694 adults with diabetes.

Standardized costs for thosewith depression were significantly higher

than costs for those without depression ($31 967 vs 21 609).

In a study of 55 972 adults with diabetes, Le et al. [42] found that

patients with diabetes and depression had higher diabetes-related

medical costs ($3264) than patients with diabetes alone ($1297). They

also found that depressed patients with diabetes had higher total

medical costs ($19 298) than patients without depression ($4819).

Kalsekar et al. [43] assessed health use and cost in 4294 adults with
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type 2 diabetes enrolled inMedicaid from 1998 to 2001 and found that

patients with comorbid depression incurred a higher number of

physician visits, emergency department visits, inpatient stays and

prescription use and had 65% higher overall healthcare costs com-

pared to those without depression. Nichols et al. [44] found that, in

adjusted analyses, individuals with diabetes and minor depression

used more ambulatory care visits and prescriptions than non-

depressed adults, even though depression alone was not associated

with higher resource use. Simon et al. [45] examined medical costs

associated with depression in over 4000 patients with diabetes en-

rolled in a health maintenance organization: at every level of diabetes

complications, major depression was associated with 50–100% great-

er medical costs. These studies confirm that comorbid depression is

associated with increased healthcare costs in people with diabetes.

To provide updated national estimates of the medical cost of

coexisting depression and diabetes in the United States, data from

a nationally representative survey of the adult population from 2006

were analysed. The Medical Expenditure Panel Survey (MEPS) is

cosponsored by the Agency for Healthcare Research and Quality

(AHRQ) and the National Center for Health Statistics. It provides

nationally representative estimates of healthcare use and expenditures

for the civilian non-institutionalized US population. Data for

$13,000

Major Expenditure Categories

M
ed

ia
n 

E
xp

en
di

tu
re

s 
($

)

$12,00

$11,00

$10,00

$9,00

$8,00

$7,00

$6,00

$5,00

$4,00

$3,00

$2,00

$1,00

$-
Ambulatory

Expenditures
Emergency
Department

Expenditures

Hospital Inpatient
Expenditures

Prescription
Medication

Expenditures

Other Medical
Expenditures

Total Expenditures

With Depression

Without Depression

$833 $655
$354 $382

$9,863

$1,453

$787
$208 $207

$4,054

$2,291

$11,633

Figure 3.2 Comparison of median expenditures between depressed and
non-depressed persons with diabetes, United States 1996.

70 DEPRESSION AND DIABETES



the entire period of eligibility in 2006 were available for 32 577

individuals [46, 47]. The 2006 MEPS has two major components, the

household component and the insurance component. The household

component provides data from individual households and their mem-

bers, which is supplemented by data from theirmedical providers. The

insurance component collects detailed information for each person in

the household on demographic characteristics, health conditions,

health status, medical services use, charges and source of payments,

access to care, satisfaction with care, health insurance coverage,

income and employment [46, 47].

For this analysis, individuals were classified into four mutually

exclusive diabetes and depression categories as follows: no diabetes

and no depression, diabetes alone, depression alone, and diabetes and

depression. The diagnosis of diabetes was based on self-report, while

that of depression was based on a positive score for the two-item

depression screen used in the 2006 MEPS [46, 47]. Population means

for use and costs across multiple categories were compared for the

four categories of depression and diabetes with the software for

statistical analysis of correlated data, SUDAAN [48], to account

for the complex survey design of MEPS. P-values were determined

for the comparison of the diabetes only and the diabetes and depres-

sion groups to identify the incremental change in use and cost due to

depression in adults with diabetes in the USA in 2006. The results

show that individuals with diabetes and depression had greater use

and cost for almost all categories examined (Table 3.1).

COSTS OF TREATMENT OF COEXISTING DIABETES AND
DEPRESSION

Studies of the economics of treatments of depressed individuals with

diabetes have yielded positive results. A subgroup analysis of 418

patientswith diabetes from the ImprovingMood-PromotingAccess to

Collaborative (IMPACT) randomized controlled trial showed that

depression intervention patients experienced 115 more depression-

free days over 24 months, incremental cost per quality-adjusted life

year ranged from $198 to $397, and incremental net benefitwas $1129

dollars [49]. In another study of the cost effectiveness of treatment
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Table 3.1 Mean healthcare use and expenditures by diabetes and depression status, United States 2006

No Diabetes,
No Depression

Diabetes
Only

Depression
Only

Diabetes and
Depression

N¼ 16 587 N¼ 1545 N¼ 1779 N¼ 395

Healthcare Use

Total Dental Visits 1.04 (1.00, 1.08) 1.09 (0.98, 1.21) 0.83 (0.73, 0.93) 0.78a (0.59, 0.98)
Total ER Visits 0.17 (0.16, 0.18) 0.26 (0.23, 0.30) 0.38 (0.33, 0.43) 0.71a (0.55, 0.87)
Total Inpatient

Stays
0.09 (0.08, 0.10) 0.23 (0.20, 0.26) 0.21 (0.17, 0.24) 0.41a (0.31, 0.52)

Total Office-Based
Visits

5.19 (4.99, 5.39) 10.97 (10.05, 11.89) 8.67 (7.87, 9.47) 15.79a (13.54, 18.04)

Total Hospital
Outpatient Visits

0.43 (0.39, 0.47) 1.38 (0.88, 1.87) 1.10 (0.84, 1.35) 2.09 (1.20, 2.98)

Healthcare Expenditures

Total ER Facility
Expenditure

100.94 (91.26,
110.62)

190.35 (138.75,
241.95)

209.99 (142.09,
277.90)

374.25a (222.98, 525.51)

Total ER SBD
Expenditure

23.25 (20.59, 25.90) 40.41 (30.79, 50.04) 44.05 (30.41, 57.69) 74.69a (51.25, 98.12)

Total Inpatient
Facility
Expenditure

753.99 (659.63,
848.35)

2387.50 (1865.24,
2909.76)

1575.18 (1198.89,
1951.46)

4208.29a (2898.61,
5517.97)
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Total Inpatient SBD
Expenditure

135.65 (121.85,
149.44)

327.81 (256.33,
399.29)

259.93 (195.10,
324.75)

555.14a (365.79,
744.49)

Total Office-Based
Expenditure

855.13 (806.22,
904.04)

1998.64 (1772.42,
2224.85)

1457.10 (1191.72,
1722.48)

2675.11a (2060.79,
3289.43)

Total Hospital
Outpatient
Expenditure

254.23 (224.54,
283.91)

631.30 (494.35,
768.26)

486.37 (344.43,
628.30)

819.48 (530.66,
1108.30)

Total Home Health
Agency
Expenditure

71.17 (52.49, 89.85) 439.49 (188.49,
690.49)

230.82 (155.18,
306.45)

1135.06a (612.99,
1657.13)

Total Prescription
Expenditure

690.83 (627.12,
754.54)

3006.03 (2767.49,
3244.57)

1515.55 (1379.32,
1651.78)

4008.99a (3540.05,
4477.93)

Total Expenditure

Total Healthcare
Expenditure

3297.80 (3138.66,
3456.93)

9582.14 (8726.93,
10437.35)

6263.41 (5629.98,
6896.85)

14530.99a (12231.88,
16830.10)

SBD – separately billing doctor. SBD expenses typically cover services provided to patients in hospital settings by providers like radiologists,
anaesthesiologists and pathologists, whose charges are often not included in hospital bills.
ER – Emergency Room.
aSignificant p-value (p< 0.05) for comparisons of diabetes and depression to diabetes only groups.

M
ED

IC
A
L
C
O
ST

S
O
F
D
EP

R
ESSIO

N
A
N
D

D
IA
B
ET

ES
7
3



of depression among individuals with diabetes, Simon et al. [50]

concluded that systematic depression treatment significantly increa-

sed time free of depression, resulting in an economic benefit from the

perspective of the health plan. Patients who received the systematic

depression treatment accumulated amean of 61 additional days free of

depression (95% CI 11–82 days) and had, on average, $314 less

costs associated with outpatient services. The net economic benefit

was $952 per treated patient when each day free of depression was

valued at $10 [47].

In the Pathways depression intervention program, Katon et al. [51]

compared the depression intervention group to usual care and found

that patients in the intervention armof the study experienced improved

depression outcomes and reduced five-year mean costs of $3907

compared to patients in the usual source of the care arm.

In summary, these studies suggest that treatment of depression in

people with diabetes is both efficacious and cost effective and can

result in improved overall diabetes outcomes.

AREAS FOR FUTURE RESEARCH

Based on the literature reviewed above, there is little doubt that

coexisting depression increases resource use and cost in adults with

diabetes. However, there are three main questions that have not been

answered adequately.

Firstly, does the impactofdepressiononhealthuseandcostdiffer for

type 1 and type 2 diabetes?Most of the studies reviewed in this chapter

did not differentiate between type 1 and type 2diabetes, so it is difficult

to estimate the economic burden of depression in type 1 diabetes.

Future studies need to include sufficient samples of type 1 and type 2

patients and use the same methodology to allow direct comparisons.

Secondly, what are the independent predictors of increased health-

care use and cost in people with diabetes and comorbid depression?

Multiple studies have shown that, among people with diabetes,

depression is more prevalent in those with two or more coexisting

chronic conditions [12] and is associated with treatment non-adher-

ence [52], medication non-adherence [53], increased complica-

tions [54] and decreased quality of care [55]. However, few studies
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have attempted to identify how these factors contribute to increased

health use and cost, and whether interventions directed at some of

these factors can lead to decreases in patterns of use and/or cost.

Garrison et al. [56] found that internalizing disorders were associated

with about 1.8-fold increased odds of rehospitalization after an index

admission for diabetes among adolescents aged 13–18 years. How-

ever, no significant association was found for children aged 5–12

years. Further studies are needed to clarify the independent predictors

of increased health use and cost in individuals with type 1 and type 2

diabetes, preferably using a longitudinal design.

Thirdly, what is the full cost of illness for diabetes and comorbid

depression? Currently, there are no studies that assess direct and

indirect costs of illness for diabetes and coexisting depression. Direct

cost of illness studies typically underestimate the true economic

burden of an illness, so comprehensive studies are needed to assess

the direct medical and indirect (e.g. disability, work loss and prema-

ture mortality) costs for diabetes and comorbid depression. There are

sufficient data from multiple individual studies to come up with valid

assumptions and reliable estimates of the total burden of depression in

individuals with diabetes. These types of studies are urgently needed

to assist policymakers in resource allocation, especially in the current

era of fragmented care.
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Two systematic reviews have found rates of major depression to be

between 12 and 17% in patients with diabetes [1, 2]. These rates have

been shown to be twofold higher than those of medical controls [1, 2].

Patients with comorbid major depression and diabetes, compared to

those with diabetes alone, have been shown to have a higher medical

symptom burden [3], more decrements in functioning and quality of

life [4], higher medical costs [5], poor self-care (i.e. adherence to diet,

exercise, cessation of smoking recommendations and disease control

medication) [6], poorer glycaemic control [7], an increased number
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of Framingham risk factors for cardiovascular disease [8], and an

increased risk of macrovascular andmicrovascular complications and

mortality [9–11].

Depression tends to be either a chronic or a recurrent condition in

patients with diabetes. Data from a large study of over 4800 patients

with diabetes enrolled in a health maintenance organization (HMO)

found that approximately 70% of those with comorbid depression

(based on scoring �10 on the Patient Health Questionnaire-9) had

experienced affective symptoms for two years or longer [12]. Among

mixed-aged depressed patients without diabetes in this same health

maintenance organization, only approximately 20% described two or

more years of affective symptoms [13]. The increase in chronicity of

depression is, at least in part, age related. Patients with diabetes tend to

be older, and recent primary care data have shown that the average

length of an episode of depression in older primary care patients is

approximately 18 months [14], whereas in mixed-aged populations

the mean length of an episode is approximately 4–6 months [15].

The tendency for depressive symptoms to be chronic in patients

with diabetes is also shown by recent data from a five-year follow-up

study of approximately 2700 patients with diabetes. Approximately

82%of patientswhometDSM-IV criteria formajor depression at five-

year follow-up hadminor ormajor depression at baseline [16]. Finally,

the recurrent course of depression was shown in a longitudinal study,

which found that 79% of patients with diabetes who had major

depression relapsed over a five-year follow-up period, with a mean

of four episodes per patient [17].

A recent large European study showed that over 50%of community

respondents with anxiety and depressive disorders were not receiving

healthcare services for their psychiatric illness, whereas only 8% of

respondentswith diabetes reported no use of services for their medical

condition [18]. Thus, the current unmet need for mental health care is

significantly higher than the unmet need for medical care. Given that

the vast majority of patients with diabetes are receiving regular

medical care, it is possible that patients with comorbid depression

and diabetes would receive more accurate diagnosis and effective

treatment for depression than those with depression alone. However,

in a large United States population-based sample, over a 12-month

period, only approximately 51%of patientswithmajor depression and
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diabetes were accurately recognized by the healthcare system [19].

Factors associated with higher recognition rates included female

gender, comorbid dysthymia or panic attacks, the patient’s perception

of poor health, and making more than seven primary care visits per

year [19]. Among those whose depression was accurately diagnosed,

there were deficits in quality of care, with 43% receiving one or more

antidepressant prescriptions and only 6.7% receiving four or more

sessions of psychotherapy during the 12-month period [19]. The

likelihood is that patients with fee-for-service medical insurance in

the United States would have even lower rates of detection and

provision of guideline-level depression care, due to more financial,

geographic and organizational barriers to mental health care.

Given the high prevalence and chronicity of depression in patients

with diabetes and the adverse impact of depression on functioning,

quality of life and medical outcomes, the provision of evidence-based

depression treatment is of great public health importance. This chapter

focuses on: (a) whether research-proven pharmacotherapies and

psychotherapies are efficacious in patients with comorbid depression

and diabetes; (b) the development and testing of primary care-based

health services models to improve detection and quality of depression

care for this population; and (c) the evidence about maintenance

depression treatment.

Steps are also described to enhance diagnosis and engagement of

patients with diabetes in depression treatment as well as the necessary

changes in primary care systems needed to enhance early accurate

diagnosis and provision of evidence-based treatments for affective

illness. Finally, new research models that combine care management

for depression with care management to improve glycaemic, lipid and

blood pressure control in patients with diabetes and/or heart disease

are described.

EFFICACY STUDIES

Most large treatment studies have found that medical illness and

decrements in physical functioning are associated with lower rates of

response to evidence-based depression treatments [20]. Patients with

diabetes frequently develop complications of their illness that lead to
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decrements in functioning, such as neuropathy, peripheral ulcers

and amputation. Recent US Medicare data have shown that approxi-

mately 70% of patients with diabetes have four or more comorbid

medical conditions and these patients with multiple conditions often

have the most deficits in functioning and high rates of comorbid

depression [21]. Therefore, an important question for researchers

and clinicians is whether evidence-based pharmacotherapies and

psychotherapies that have proven effective in populations of patients

with depression with minimal medical illness would be as efficacious

in patients with diabetes.

Several systematic reviews have been completed exploring

effect sizes of psychotherapeutic as well as pharmacological

treatments of patients with comorbid depression and diabetes [22,

23]. Efficacy trials generally evaluate intensive treatment of a

carefully selected patient group by highly trained staff. Patients

with clinically significant psychiatric comorbidities, such as panic

disorder or medical comorbidities, are often excluded from these

trials.

A systematic review of efficacy trials performed in 2009 yielded 11

randomized clinical trials, five on psychotherapeutic interventions and

six on pharmacological treatments [24–34]. The results of this review

are shown in Table 4.1. Most trials were small, with only one

recruiting more than 100 patients and the others including 60 or

fewer patients. Most trials were completed on patients with type 2

diabetes with serious depressive symptoms or major depressive

disorder, and effect sizes were specified for depressive symptom

severity as well as for glycaemic control.

The results were presented in terms of standardized effect sizes

(Cohen’s d ). These effect sizes indicate by how many standard

units the intervention group is better off than the control group on a

depression severity scale. The effect size (d) is usually calculated

by subtracting the average score of the control group from the

average score of the experimental group and dividing the raw

difference score by the pooled standard deviation of the experi-

mental and control group [35]. An effect size of 0.5 thus indicates

that the mean of the experimental group is half a standard unit

larger than the mean of the control group. It is generally assumed

that an effect size of 0.56–1.2 represents a large clinical effect,
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Table 4.1 Efficacy trials of psychotherapeutic and pharmacological treatments for depression in patients with diabetes

Study N (completers);
diabetes type;
mean age

Intervention
conditions;
follow-up (FU)

Outcome
assessment
(depression;
diabetes, DM)

Effect size
(depression;
diabetes, DM)

Comments

Psychotherapeutic interventions
(N¼ 310)

Lustman et al.,
1998 (USA) [24]

N¼ 41;
100% type 2;

CBT plus diabetes
education versus
diabetes education
alone

Depression:
Response
(reduction
BDI� 50%)
p< 0.001
in CBT group

Depression:
D �1.112

Improvement in
depression as well
as glycaemic
control in CBT
group

53.1–56.4�
10.5–9.7

FU: 11 wk, 6 mo

DM: HbA1c
lower in CBT
group, p< 0.03

DM: D �0.704

Huang et al., 2002
(China) [25]

N¼ 59;
100% type 2;
N/A

Antidiabetics þ
diabetic education þ
psychological
treatment þ
relaxation and music
treatment vs
antidiabetics only

Depression: SDS
total score
difference in
means 0.07,
p< 0.05

Depression:
D �0.521

Improvement in
depression as well
as glycaemic
control in group
treated with
psychotherapy

FU: 3 mo

DM: HbA1c
difference in
means 1.7,
p< 0.05

DM: D �0.521
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Table 4.1 (Continued )

Study N (completers);
diabetes type;
mean age

Intervention
conditions;
follow-up (FU)

Outcome
assessment
(depression;
diabetes, DM)

Effect size
(depression;
diabetes, DM)

Comments

Li et al., 2003
(China) [26]

N¼ 120;
N/A;

Antidiabetics
þ diabetic
education
þ psychological
treatment vs
antidiabetics only

Depression:
SDS total
score
difference in
means 13.4,
p< 0.01

Depression:
D �0.478

Anxiety (SAS� 50)
taken into account
as well.
Improvement in
depression as well
as glycaemic
control in group
treated with
psychotherapy

50.5–52.3�
10.4–11.2

FU: 4 wk DM: FBG
difference in
means 2.09,
p< 0.05

DM: D �0.362

Lu et al., 2005
(China) [27]

N¼ 60;
100% type 2;

Diabetes and CVA
education þ
electromyographic
treatment þ
psychological
treatment vs usual
care

Depression:
HAMD-17 total
score difference
in means 7.3,
p< 0.01

Depression:
D �0.688

Hemiplegia after
CVA as DM
complication.
Improvement in
depression as well
as glycaemic
control in group
treated with
psychotherapy

65.6–64.9�
9.8–9.5

FU: 4 wk

DM: difference
in means FPG
1.54, p< 0.05

DM: D �0.517
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Simson et al.,
2008
(Germany) [28]

N¼ 30;
80% Type 2;

Individual supportive
psychotherapy vs
usual care

Depression
HADS depression
scale total score
mean difference
1.9, p¼ 0.018

Depression:
D �0.918

Diabetic foot as
DM complication.
Improvement in
depression as well
as glycaemic
control in
supportive
psychotherapy
group

60.5� 10.9
FU: discharge
(3–20 wk)

DM: PAID mean
difference 7.6,
p¼ 0.008

DM: D �1.043

Pharmacological interventions
(N¼ 215)

Lustman et al.,
1997 (USA) [29]

N¼ 28;
50% type 2;

Glucometertraining þ
nortriptyline vs
placebo

Depression:
BDI total
score, mean
difference 5.6,
p¼ 0.03

Depression:
D �0.868

Poorly controlled
(HbA1c �9%) as
inclusion criterion.
Improvement in
depression but not
in glycaemic
control in
nortriptyline vs
control. Nortry-
ptiline may have
negative impact on
glycemic control.

49.0–49.2�
12.1–13.7 FU: 9 wk

DM: HbA1c,
no significant
difference, no
outcome
reported

DM: D 0
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Table 4.1 (Continued )

Study N (completers);
diabetes type;
mean age

Intervention
conditions;
follow-up (FU)

Outcome
assessment
(depression;
diabetes, DM)

Effect size
(depression;
diabetes, DM)

Comments

Lustman et al.,
2000 (USA) [30]

N¼ 54;
55.6% type 2;

Fluoxetine vs
placebo

Depression:
HAMD total
score mean
difference 26.7,
p< 0.04

Depression:
D �0.573

Improvement in
depression but not
in glycaemic
control in
fluoxetine vs
placebo.

45.0–47.7�
13.0–11.5

FU: 8 wk

DM: HbA1c
mean
difference 0.33,
p¼ 0.13 (n.s.)

DM: D 0.419

Paile-Hyv€arinen
et al., 2003
(Finland) [31]

N¼ 13;
100% type 2;
61.1–62.3�
8.6–11.5

Paroxetine vs
placebo
FU: 4 wk

After initial
improvement in
paroxetine group
at 3 mo, no
significant
improvement for
both outcomes at
end of follow-up.
Depression:
MADRS total score
mean difference
2.50, p¼ 0.25
(n.s.)

Depression:
D �0.676
DM: D 1.073

Poorly controlled
(HbA1c �6.5% or
FBG �7.0) as
inclusion criterion.
Probably a
combination of
ceiling effect and
underpowered
study.

8
8

D
EP

R
ESSIO

N
A
N
D

D
IA
B
ET

ES



DM: GHbA1c
mean difference
0.37, p¼ 0.08
(n.s.)

Xue et al., 2004
(China) [32]

N¼ 48;
85.4% type 2 ;

Paroxetine vs
placebo

Depression:
HAMD-17 total
score mean
difference 5.7,
p< 0.01

Depression:
D�0.776

Improvement
in depression but
not in glycaemic
control in
paroxetine
vs placebo.

21–65 FU: 8 wk

DM: HbA1c
mean difference
0.4, p¼ 0.245
(n.s.)

DM: D 0.340

G€ulseren et al.,
2005 (Turkey) [33]

N¼ 23;
100% type 2;

Fluoxetine vs
paroxetine

Both groups
improved
significantly in
depression (HDRS
mean difference
0.62, p¼ 0.003)
but not in HbA1c
(mean difference
0.11, n.s.)

No significant
difference
between the two
conditions.

58.2–57.1�
12.3–10.4

FU: 12 wk
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Table 4.1 (Continued )

Study N (completers);
diabetes type;
mean age

Intervention
conditions;
follow-up (FU)

Outcome
assessment
(depression;
diabetes, DM)

Effect size
(depression;
diabetes, DM)

Comments

Paile-Hyv€arinen
et al., 2007
(Finland) [34]

N¼ 49;
100% type 2;

Paroxetine vs
placebo

Depression:
HADS
depression
scale total score
mean difference
0.7, p¼ 0.448
(n.s.)

Depression:
D �0.260

No significant
improvement in
depressive
outcomes and
glycaemic control.

59.5–59.2�
6.0–5.4

FU: 3 mo, 6 mo

DM: GHbA1c
mean difference
0.13, p¼ 0.693
(n.s.)

DM: D 0.135

DM – diabetes; CBT – cognitive behavioural therapy; SDS – Self Rating Depression Scale; SAS – Zung Self Rating Anxiety Scale; HAMD-17 –
Hamilton Depression Rating Scale – 17; FPG – fasting plasma glucose; CVA – cerebrovascular accident; HADS – Hospital Anxiety and
Depression Scale; PAID – Problem Areas in Diabetes Survey; BDI – Beck Depression Inventory; MADRS – Montgomery–Asberg Depression
Rating Scale; n.s. – not significant; N/A – not available.
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while effect sizes of 0.33–0.55 are moderate and effect sizes of

0–0.32 are small [36].

As can be seen inTable 4.1, the effect sizes of the psychotherapeutic

interventions were moderate to large for improvement of depressive

symptoms, and moderate to large for improvement of glycaemic

control. In a meta-analysis, the effect sizes of the psychotherapeutic

trials were pooled. The pooled estimate of the psychotherapeutic trails

was�0.645 (95% CI �0.874;�0.415) for depression outcomes, and

�0.477 (95% �0.715; �0.239) for glycaemic control. Three of the

five psychotherapy trials compared an evidence-based depression

psychotherapy and diabetes education to diabetes education alone.

Therefore, it is unclear whether improvements in glycaemic control

were due to the beneficial effect of the depression-focused psycho-

therapy or the combination of both depression therapy and diabetes

education.

As shown in Table 4.1, the pharmacotherapeutic interventions (all

but one evaluated the efficacy of selective serotonin reuptake in-

hibitors, SSRIs) had moderate effects on depressive symptoms, and

small effects on glycaemic control. The pooled estimate of the

pharmacotherapeutic trials, of which only one (the Lustman study)

included a direct intervention to improve glycaemic control, was

�0.615 (95% CI �0.916, �0.313) for depression outcomes and

�0.376 (95% �0.701;�0.052) for glycaemic control. The effect on

depressive outcomes was very similar, but the effect on glycaemic

control was smaller than that of the psychotherapeutic studies, many

of which had explicit interventions aimed at improving glycaemic

control. The pharmacologic trials were also small, with 13 to 54

patients enrolled. The small numbers of patients enrolled in both

psychotherapy and pharmacologic efficacy trials limits the gener-

alizability of the findings.

In terms of public health, the findings from the psychotherapy and

pharmacotherapy trials suggest that, in order to improve self-care

and glucose control in patients with diabetes and depression, simple

treatment of the comorbid depressive disorder is likely to be insuffi-

cient. To improve both psychiatric and medical outcomes, a more

comprehensive approach that includes both evidence-based depres-

sion treatment and interventions aimed at improving diabetes self-

care and glucose control is likely to be needed.
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EFFECTIVENESS TRIALS: COLLABORATIVE DEPRESSION
CARE

A key concept involved in the development of primary care-based

models to improve care of chronic illnesses is population-based

care [37]. This is an approach to planning and delivering care to

defined patient populations which tries to ensure that effective inter-

ventions reach all patients that need them (i.e. all patients with

diabeteswhohave comorbidmajor depression and/or dysthymia) [37].

This model often requires depression screening and a team approach

to care rather than infrequent brief visits with a primary care physi-

cian. The model was developed to overcome the gaps in depression

treatment experienced by patients with diabetes, with only 50% being

accurately diagnosed and only half of these receiving even a minimal

standard of pharmacologic or psychotherapeutic treatments [37].

Collaborative care is a population-based health services model that

was developed to increase exposure of patients with depression in

primary care systems to evidence-based depression pharmacologic

care and psychotherapies [37]. The key components of collaborative

care include: enhanced patient education using videotapes, pamphlets

and books; integration of allied health professionals into primary care

systems to track depression outcomes, side effects and adherence and

to provide support for behavioural change; use of a monitoring tool

such as the Patient Health Questionnaire – 9 (PHQ-9) [38] and an

electronic disease register; caseload supervision by a psychiatrist; and

stepped care approaches. Stepped care involves increasing the inten-

sity of care based on persistent depressive symptoms.

In a study in TheNetherlands, psychiatric consultationwas found to

facilitate implementation of stepped care for depressed patients [39].

A similar positive effect of psychiatric caseload supervision of the

allied health professional who provided collaborative care was estab-

lished in a meta-analytic review of 37 trials [40]. Thus, in a stepped

care approach, if a patient initiates treatment with an evidence-based

psychotherapy and remains depressed at 4–6weeks, an antidepressant

may be recommended during psychiatric supervision.Alternatively, if

an initial trial of an antidepressant has not led to adequate symptom

relief, themedicationmay be changed or augmented or psychotherapy

added. Given the low rates of detection of depression among patients
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with diabetes, developing population-based models like collaborative

care usually requires methods to screen patients for depression.

There are now three trials of collaborative care versus usual care in

patients with depression and diabetes [12, 41, 42]. These studies were

developed in distinct populations: mixed-aged patients enrolled in

nine primary care clinics of a non-profit HMO [12]; elderly patients

(�65 years of age) in eight systems of care in seven geographic

regions of the United States [41]; and mixed-age, mainly Hispanic

patients, mostly living below United States poverty levels and attend-

ing two large primary care clinics in Los Angeles [42]. In all three

trials, the population of patients with diabetes in the primary care

systems were screened for depression with a questionnaire and those

with major depression and/or dysthymia were then offered randomi-

zation to either collaborative care or usual care [12, 41, 42]. These

trials included representative patients from the population, only

excluding those with terminal medical illness, dementia, or already

seeing a psychiatrist. In two of the trials, approximately 50% of the

randomized patients were taking an antidepressant but still met

criteria for major depression or dysthymia and thus met inclusion

criteria for the trial [12, 41].

All three collaborative care interventions offered a choice of

starting with antidepressant medication or problem solving therapy

(PST) [12, 41, 42]. Care managers worked in a team with the

psychiatrist and primary care physician to provide enhanced educa-

tion about depression, track symptoms, adherence and side effects,

provide recommendations about medications to the primary care

physicians based on caseload supervision by the psychiatrist, and

provide PST.All three trials included a stepped care approach. Thus, if

patients chose antidepressant medication as their initial treatment, but

did not respond to optimal dosages, their antidepressant would be

augmented or changed, or PST could be added. Similarly, if they did

not respond to an initial treatment choice of PST, antidepressant

medication could be added. These trials were focused on improving

quality of care of depression and did not specifically focus on quality

of care of diabetes.

All three trials showed significant improvements in quality of

depression care compared to the usual care control groups, with

improvement in percentage of patients treated with and adhering to
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antidepressantmedication and the percentage receiving�4 sessions of

psychotherapy. All three trials also showed improvements in depres-

sive symptoms compared to usual care over the initial 12- to 18-month

period [12, 41, 42]. Two of the three trials included a 24-month follow-

up and showed continued improvement in depressive symptoms

compared to usual care at the 24-month stage (one year after the

intervention ended) [12, 41]. Cohen’s d in terms of improvement of

severity of depressive symptoms in the three trials was 0.320, 0.676

and 0.337, which can be considered moderate to large effects. In

a meta-analysis, the pooled estimate of Cohen’s d for the three

collaborative care trials was 0.441 (95% CI �0.644; �0.251).

Two of the three trials also showed improvement compared to usual

care in physical functioning and quality of life over the initial 12- to

18-month period [12, 41, 42]. Thus, enhancing the quality of depres-

sion care appears to be an effectiveway to decrease physical decline in

these agingmedically ill populations.However, none of the three trials

showed improvement in the collaborative care intervention group

compared to the usual care controls in most components of self-care

(i.e. adherence to checking blood glucose, diet, cessation of smoking,

or taking disease control medication as prescribed) or mean HbA1c

levels [12, 41–43]. These data are supported by several large trials of

enhancing treatment of depression in patients with post-myocardial

infarction, which have shown improvements in quality of depression

care and depression outcomes, but not in cardiac complications or

mortality [44, 45].

Two of the three collaborative care trials have completed cost-

effectiveness analyses. These trials have shown that collaborative

care versus usual primary care was associated with significant

increments in depression-free days over a two-year period, that is,

a total of 61 (95% CI 11, 82) and 115 (95% CI 72, 159) depression-

free days, respectively [46, 47]. Both trials also showed that the

(US)$500–700 increased mental health costs associated with the

collaborative care intervention were offset by greater savings in total

medical costs (Figure 4.1) [46, 47]. The medical cost savings were

largely in year 2, emphasizing the importance of examining at least

two years of healthcare cost data in these trials. Both trials showed a

high probability that collaborative care was a ‘dominant’ interven-

tion, defined as a medical intervention that is more effective and is
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associatedwithmedical cost savings [46, 47]. One of these trials also

continued to track medical costs over a five-year period and found

that the same trends for cost savings continued in years 3–5 in the

intervention group compared to controls [48]. This suggests that

enhancing depression care and outcomes in patients with depression

and diabetesmay place patients on a different long-termmedical cost

trajectory.

MAINTENANCE TRIALS

Given the high rates of relapse and chronicity in patients with

depression and diabetes that are described above, researchers have

begun to test the effect of maintenance antidepressant treatment.

A recent maintenance trial randomized 152 patients who had

recovered with an open label trial of sertraline to either sertraline or

placebo for up to 52 weeks [49]. Patients who received maintenance

treatment with the SSRI had a significantly greater depression-free

interval compared to those treated with placebo (median time to

recurrence was 57 days in the placebo group compared to 226 days in

the patients treated with sertraline) [49]. There were no significant

differences in glycaemic control between sertraline and placebo in this

maintenance phase of treatment. However, both depression recovery

Figure 4.1 Healthcare costs of usual and collaborative (enhanced) care
over a two-year period.
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with the SSRI as well as sustained remission with or without active

treatments were associated with improvements in HbA1c levels for at

least one year [49].

A second maintenance trial that treated 93 patients with type

2 diabetes with acute phase bupropion offered maintenance treatment

with this medication to patients who remitted (N¼ 63) at the dosage

that was associatedwith remission [50]. Bodymass index (BMI), total

fat mass and HbA1c values decreased significantly and composite

diabetes care improved over the initial acute phase, and these effects

persisted through the maintenance phase. Reduction in both BMI

and depression severity with bupropion treatment predicted lower

HbA1c levels after acute phase therapy, but only a reduction in

depression predicted lower HbA1c levels during the maintenance

phase of treatment [50].

The first two trials of collaborative care included a session of

relapse prevention for patients who were nearing completion of the

one-year intervention [12, 41]. The relapse prevention session

included a review with the patient about prodromal symptoms (i.e.

symptoms that are harbingers that they may be having relapse of

depression) and strategies to cope with relapse, such as calling their

primary care physician. The relapse prevention sessions also included

stress reduction techniques the patientwould regularly engage in, such

as exercise and recommendations about maintenance antidepressant

treatment or referral for more intensive psychotherapy. Both of

these collaborative care trials showed that intervention patients were

continuing to experience significantly less depressive symptoms

compared to usual care controls one year after completing the

12-month trial [12, 41].

NEW TREATMENT MODELS

Piette et al. [51] have proposed a model to explain how depression

treatment may improve the outcomes of comorbid chronic disease,

which they applied to diabetes. An adaptation of thismodel to indicate

reciprocal adverse effects of comorbid chronic disease and depressive

illness is described in Figure 4.2. In this model, effective treatment of

depression may be more difficult because of the adverse health
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behaviours (smoking, obesity, sedentary lifestyle, lack of adherence

to disease control medications) as well as higher symptom burden

and functional disability associated with depression. Adverse health

behaviours do not necessarily improve with effective depression

treatment alone, and may be negative prognostic factors for depres-

sion outcomes (e.g. obesity is associated with negative social feed-

back, lower self-esteem and less exercise, which all effect mood).

Sedentary lifestyle has been shown in prospective studies to be

associated with subsequent development of depression [52]. Depres-

sion may also lead to poor self-care, resulting in a higher risk of

diabetic macrovascular and microvascular complications, which in

turn cause functional decrements which can precipitate a new episode

or relapse of depression.

New treatment models (termed ‘disease-focused depression treat-

ment’ in Figure 4.2) that focus on improving quality of both depres-

sion and medical treatment may be needed, which will emphasize

improving depression treatment, increasing positive health beha-

viours (exercise and diet) and improving disease control of chronic

medical illness by optimizing medication adherence and treatment in

order to avoid complications. Several ongoing studies are testing these

combined psychiatric and medical interventions in patients with

diabetes and depression and thosewith diabetes and/or coronary heart

disease and depression [53].

Disease-Focused Depression 
Treatment:

Disease-relevant behavioural 
treatment, antidepressant 

medications and improved 
management of glucose,  
lipids and blood pressure 

Depression Sx: 
Energy/Fatigue, 

Other physical Sx, 
Motivation

Hopelessness

Disease-Specific
 Ideations 

Self-efficacy,  
Perceived barriers, 

Coping style, 
Empowerment

Physical
Activity 

Medication
Adherence and 

Self-Care 
Behaviours

Doctor-Patient
Collaboration

Physiologic 
Outcomes: 

Blood pressure 
Glycaemic control 

Lipid levels 
Complications 

Functional
Disability and 
Quality of Life 

Healthcare Use: 
More goal-oriented care 

Treatment

Improved
Improved

Improved

Figure 4.2 Adaptation of Piette’s model linking depression and chronic
disease outcomes. Reproduced with permission from Intellisphere, LLC
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IMPROVING DEPRESSION CARE IN INDIVIDUAL
PATIENTS WITH DIABETES

Table 4.2 describes a clinical approach to assessing and treating

depression and other psychiatric disorders in patients with diabe-

tes [54]. Because of the high prevalence and adverse impact depres-

sion has in patients with diabetes, it is recommended that patients be

screened for depression at least once a year with a tool such as the

PHQ-9. The physician should have a high index of suspicion of

a depression diagnosis in patients with poor control of blood glucose,

poor adherence to self-care, pain and other somatic complaints and

those who elicit frustration in the doctor–patient relationship. The

PHQ-9 not only provides a probable diagnosis of major depression for

those scoring�10, but also includes a 0–27 severity score. This is an

ideal scale for gauging success of treatment, and inclusion of the nine

key symptoms of depression allows the practitioner to target treatment

to specific symptoms, such as insomnia.

In a review, Gilbody et al. [55] found that screening for depression is

effective if aimed at finding patients with sufficient severity of depres-

sive symptoms to warrant treatment, and if appropriate treatment is

subsequently offered as result of such a screening outcome. A similar

outcome was found for combined screening for anxiety and depre-

ssion [56]. Therefore, it is important to embeddepression screening in a

comprehensive treatment approach such as collaborative care.

Patients with depression and diabetes are frequently frustrated and

demoralized and often present with physical symptoms. Depression is

actually a better predictor of diabetes symptom reporting than is the

level of HbA1c or the number of diabetes complications [3]. Patients

are often uncertain about whether their diabetes and physical symp-

toms are causing depression or vice versa. They often feel resignation

and guilt about not being able to manage their diabetic condition.

Validating their sense of loss of control of their diabetes in a non-

judgmental manner often allows the clinician to improve rapport and

engagement [54]. It also offers the clinician the chance to provide

education that the patient is experiencing two clinical diseases that can

adversely impact each other and that both can be effectively treated. It

is helpful to describe the maladaptive physical effects depression can

have on medical symptom burden and diabetes control and to explore
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Table 4.2 Improving depression care in patients with diabetes

STEP 1 - Screen for:

Depression with PHQ-9
Helplessness/‘giving up’ or sense of being overwhelmed about disease self-

management
Comorbid panic attacks and PTSD with GAD-7
Inability to differentiate anxiety symptoms from diabetes symptoms (e.g.

hypoglycaemia)
Associated eating concerns
Emotional eating in response to sadness/loneliness/anger
Binge eating/purging
Night eating

STEP 2 - Improve self-management

Explore ‘loss of control’ of disease self-management
Explore understanding of bidirectional link between stress and suboptimal

disease self-management and outcomes
Define depression and how it overlaps with and is distinct from ‘stress’
Review symptoms of depression and how these symptoms overlap with or

mimic diabetes symptoms
Discuss depression-related medical symptom amplification
Break down tasks in self-management of diabetes, depression, heart disease,

other illnesses
Help patient prioritize order of importance of specific tasks

STEP 3 - Support

Consider adjunctive brief psychotherapy for:
emotional eating (CBT)
breaking down problems (problem solving therapy)
improving treatment adherence (motivational interviewing)

STEP 4 - Consider medication

Comorbid depression and anxiety: SSRI or SNRI
Sexual dysfunction: use bupropion or if already responding to SSRI add

buspirone 15mg BID or bupropion SR 100mg BID
Significant neuropathy: choose bupropion, venlafaxine or duloxetine due to

effectiveness in treating neuropathic pain

PHQ-9 – Patient Health Questionnaire; PTSD – post-traumatic stress disorder; GAD-7
– Generalized Anxiety Disorder Assessment-7; CBT – cognitive behavioural therapy;
SSRI – selective serotonin reuptake inhibitor; SNRI – serotonin-noradrenaline reuptake
inhibitor.
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how depression is affecting adherence to diet, exercise, checking

blood glucose and taking medications as prescribed.

Many patients with depression also have comorbid anxiety dis-

orders such as panic, generalized anxiety and post-traumatic stress

disorder (PTSD). These disorders can also occur without comorbid

depression and have been shown to maladaptively affect adherence

and disease control in patients with diabetes [57, 58]. Therefore,

screening for these disorders is also important. The Generalized

Anxiety Disorder Assessment – 7 (GAD-7) is a new screening tool

that screens for four potential anxiety disorders, that is, panic, PTSD,

generalized anxiety disorder and social phobia [59].

Many patients with depressive and anxiety disorders and diabetes

also go off diabetic diets and may binge on unhealthy foods when

they feel emotionally vulnerable. Patients with diabetes also have

higher rates of eating disorders. Carefully reviewing the changes in

their dietary patterns associated with these stressful times in their life

may help the clinician enhance understanding about the fluctuations

in weight and glycaemic control that he/she is observing. Night

eating syndrome, where the patient awakens during the night and

often binges or snacks on unhealthy foods, has been shown to be

associated with poor glucose control and diabetes complications [60].

Using motivational interviewing may help patients identify goals to

begin to change dietary habits. Psychotherapy approaches, such as

cognitive behavioural therapy, may be helpful for those with eating

disorders.

A history of the common psychiatric and medical comorbidities or

complications in patients with diabetes may lead to targeted selection

of psychiatric medication. For patients with comorbid anxiety dis-

orders, SSRIs and serotonin-noradrenaline reuptake inhibitors

(SNRIs) may both help depression and effectively treat anxiety. Many

patients with diabetes have sexual dysfunction due to the adverse

effects of diabetes on the autonomic nervous and vascular systems. In

these patients, bupropion is a reasonable first choice for treating

depression because, unlike SSRIs or SNRIs, it does not adversely

affect sexual function. For patients with depression and diabetic

neuropathy, bupropion, venlafaxine and duloxetine may effectively

treat both painful neuropathy and depression.
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CHANGES IN PRIMARY CARE SYSTEMS NECESSARY TO
IMPROVE OUTCOMES OF PATIENTS WITH DEPRESSION
AND DIABETES

TheAmericanDiabetesAssociation has now recommended screening

for depression in patients with diabetes [61]. This recommendation

has developed because of the research documenting the high preva-

lence of comorbid depression in diabetes and its adverse impact on

symptom burden, self-care, functioning and diabetes complications.

As reviewed above, valid and reliable screening tools like the PHQ-9

have been developed, but to begin screening requires linking this

activity to changes in the primary care system to ensure both patient

safety and improved quality of treatment and outcomes. For example,

rapid evaluation of patients who score in the severe range on the

PHQ-9 (a score of �20) or those having suicidal ideation on the

PHQ-9 is essential. This is similar to running medical tests and

ensuring that the primary care system is set up to rapidly respond

to a dangerously high laboratory value.

In one clinic that has set up PHQ-9 screening at the University of

Washington, a nurse reviews all scores and any patient with a PHQ-9

score �20 or rating the question about suicide ideation as more than

half the days in the prior week receives an immediate social work

referral. In collaborative care studies in TheNetherlands, the PHQ-9 is

monitored every two weeks, and in case of a positive score on the

suicide question, the family physician is notified and the consultant

psychiatrist consulted according to a protocol embedded in the

electronic monitoring system [62, 63].

The collaborative care models that have been shown to improve

quality and outcomes of depression patients with diabetes require a

team approach. A depression care manager (DCM) and a psychia-

trist are the two new members of the team. The DCM provides

enhanced patient education about depression and careful tracking of

PHQ-9 values, monitors side effects and adherence, and, based on

psychiatric caseload supervision, provides recommendations about

antidepressant medications to the primary care physician. When the

patient continues to have persistent symptoms, the DCM facilitates

referral back to the primary care physician or a potential consulta-

tion with the psychiatrist or referral for more intensive mental

TREATMENT OF DEPRESSION IN PATIENTS WITH DIABETES 101



health screening. In some collaborative care studies, DCMs have also

been trained to carry out brief psychotherapy, such as PST, in primary

care. Psychiatric supervision of the depression case manager caseload

is one of the most cost-effective components of the collaborative care

model, because the psychiatrist can often supervise 100–200 cases

per year. In some collaborative care models, the psychiatrist may

also spend several hours a week evaluating patients with persistent

depressive symptoms not improving with DCM and primary care

treatment alone.

A key component of this model is either the development of

a depression electronic registry to monitor visit dates, PHQ scores

and type of treatment provided, or the integration of tracking of PHQ-9

scores into an existing diabetes registry. Many electronic registries

have been developed using Access or Excel databases. In a new trial

the Seattle research group has developed, termed the TEAMcare trial,

PHQ-9 results have been integrated into a diabetes registry that

monitors visit dates, LDL, blood pressure and HbA1c results [64].

These newermodels of care, like TEAMcare, are using and training

diabetes nurses to include depression screening and treatment as an

important skill in overall diabetes care. In TEAMcare the diabetes

nurses phase in treatment byfirst enhancing quality of depression care,

then focusing on improving quality of care for blood pressure, lipids

and glycaemic control, and finally focusing on improving health care

behaviours, such as improving diet, increasing exercise, monitoring

blood glucose (and, if hypertensive, monitor blood pressure with

a home blood pressure device) and increasing other pleasurable

activities.

CONCLUSIONS

There is a high prevalence of depressive and anxiety disorders in

patients with diabetes, and these disorders adversely affect diabetes

self-care, disease control and clinical outcomes. Complications of

diabetes resulting in functional impairment can also precipitate

a depressive episode. Efficacy data have demonstrated that

both evidence-based psychotherapies and pharmacotherapies are

effective treatment modalities for depression in patients with
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diabetes. Collaborative care has been demonstrated to be an effective

health servicemodel to deliver high quality depression care to primary

care populations with comorbid depression and diabetes. Newmodels

of collaborative care are also currently being tested to integrate

depression care into TEAMcare approaches to diabetes care.
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Effective treatment of depression in patients with diabetes often

depends upon the success of their overall care. Yet, as most clinicians

discover, the success of the overall care of patients with diabetes also

depends upon the effective treatment of comorbid depression.

The interplay between the two conditions is even more complex

when short- or long-term cognitive dysfunction complicates the care

of both diabetes and depression. There is widespread agreement on

the close relationship between diabetes, depression and cognitive

dysfunction, as well as a general appreciation about howmuch each of

these three conditions impacts patients’ overall health and the course

of their other chronic conditions. There is also evidence that the

relationship between diabetes, depression and cognitive dysfunction

is bidirectional, and that each condition may increase both the risk of

and severity of each of the other conditions [1–6].
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It is no surprise that the costs of care related to diabetes and

depression are also greatly increased through the interaction of both

conditions [7]. It is also known that when these conditions co-exist,

there is greater risk for adverse clinical outcomes and increased

mortality [8–11]. As an example, depression in a patient with diabetes

is often more severe, prolonged and recurrent [12–14].

There is evidence that effective treatment of depression in patients

with diabetes is urgently needed, and published data from a number

of trials, using a variety of clinical approaches, show significant

improvement in important parameters [15–23]. Nevertheless, the

majority of patients with diabetes and depression, many of whom

have cognitive dysfunction, remain undiagnosed and their depression

remains untreated [24, 25]. Even those who are diagnosed often

receive suboptimal care with disappointing results [26].

In this chapter, some of the most important barriers to delivering

effective treatment for depression in individuals with diabetes

are reviewed. Also explored are the complexities that potentially

arise from hyperglycaemia, which worsens both depression and

cognitive dysfunction and, in turn, is further associated with poorer

glycaemic control and decreased efficacy of interventional efforts to

deal with the depressed state of the patient [27]. How acute hypogly-

caemia may potentially lead to accidents and worsen both depression

and anxiety, affecting longer-termdecisions, is discussed. The cultural

and linguistic barriers that become importantwhen treatment plans are

implemented are described, highlighting some of the special problems

noted in different countries and ethnic groups. Steps for optimizing

patient–provider collaboration during the treatment of depression in

patients with diabetes are discussed. How patients’ experiences of

concurrent diabetes and depression symptoms can lead to difficulties

in recognition and diagnosis of depression in patients with diabetes is

described. How depression in patients with diabetes may negatively

influence treatment adherence, lead to emotional eating, significantly

alter healthcare use patterns and undermine trust in the clinical

relationship is reviewed, too. Appropriate clinical and psychoeduca-

tional approaches are also discussed.

Although the obstacles to optimal care of diabetes and depression

are daunting, recent trial data and increased understanding of the

complexities of care give us good reason to be optimistic about the
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future. In this chapter current changes in recommendations for care

and promising multidisciplinary efforts now underway for the treat-

ment of diabetes and depression are discussed.

THE IMPACT OF SETTINGS ON THERAPY

The earlier seminal works of A. Kleinman and N. Sartorius have

clearly delineated the profound ways in which culture affects the

diagnosis and management of depression. Since the setting in which

an individual lives and his/her culture play a profound role in each

aspect of a person’s life, it is no surprise that successful treatment

strategies for those with diabetes and depression must be culturally

sensitive as well. Even the recognition of depression and the diagnosis

itself may be affected by the cultural beliefs, customs andmores of the

particular social milieu, and, as a result, it is often difficult to establish

the true incidence of depression in many countries.

In cultureswhere there has been a history of great hardships, such as

in the People’s Republic of China, there may be great difficulty

distinguishing between sadness, which is viewed as common, a fact

of life that needs to be accepted, and the clinical condition of

depression, where the individual has symptoms of dysfunction,

some of which may not be socially acceptable and may even be

condemned [28]. There are many countries in which social stigma

commonly accompanies the diagnosis of depression [29, 30]. In a

setting where patients feel their symptoms of depression reflect badly

upon them and upon their family, a diagnosis of depression will be

harder to make, since denial is common, and in the place of symptoms

commonly associated with major clinical depression, there may be

primarily somatization (e.g. ‘I feel dizzy’) [28, 31]. In China, a recent

study showed that the diagnosis of depression in those with heart

disease is delayed, leading to more severe degrees of disability [32].

This is also a problem in other cultures as well [33–37]. For example,

in a setting where fatalism is a common feature and an important part

of the culture, attempts to treat depression may be resisted. In some

Asian and Native American cultures, traditional beliefs may interfere

with treatment of depression, both in terms of use of medication and

how psychological therapies are viewed [38]. Fatalism, a belief that
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the outcome has already been pre-determined and attempts to alter the

course are futile, may have a religious or cultural basis. But it is also

common inmany other settings and, in some cases, may be reinforced

by the care provider. Physicians anxious to demonstrate their compe-

tence all too often try to predict the future course of the disease, and

their predictionmay be interpreted by the patient aswhatwill certainly

occur. Such a beliefmay inhibit the patient’s own initiative in self-care

and self-protective behaviours.

Also, in a number of cultures, strong beliefs in alternative therapies

lead to preferences to use these therapies to treat both diabetes and

depression. There is abundant literature that delineates the use of

traditional Chinese medical practices, such as acupuncture, wearing

brocade, herbal medicines and other alternative therapies. Moreover,

in some Latino cultures, it is commonly believed that managing

diabetes cannot be successful without assessing, managing and treat-

ing ‘susto’, defined as a state of anxiety or stress [39–42]. In this

setting, clinical symptoms of depression may not be identified as a

separate clinical condition. The symptoms associated with depression

also may be different between cultures [43].

Language also presents barriers to care of the depressed patientwith

diabetes. Too often, the provider of care does not fully understand the

language of the patient and important nuances of meaning are lost,

further complicating the therapeutic intervention [44]. Translators,

if not well trained, may be overconfident in their ability to correctly

capture the meaning of either side of the two-way conversation, and,

in some circumstances, may deliberately provide an incomplete or

misleading translation [45].

A number of major patient advocacy groups, including Latino and

Native American organizations, have raised concerns about the all

too common practice of using family members as medical translators

for the patient. They point out that often the content of the questions

asked may lead to great embarrassment both to the family and to the

patient, and thus alienation from and mistrust of the care providers. A

better alternative is, whenever possible, to use a professional medical

translator.

Fortunately, there are several effective solutions in dealing with

language barriers in the treatment of depression. Several tools used to

objectively diagnose depression and to evaluate its severity have been
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validated in different languages and in different countries [46, 47].

These may be particularly useful in providing a more objective

evaluation and monitoring of the depressed patient [46–49]. When-

ever there is a question or suspicion that there are significant barriers to

communication, a qualified translator skilled in medical terminology

should be used. Even then, it is necessary to be careful that the dialect

of the language being used by the translator is fully comprehended

by the patient. At the same time, determiningwhether an intermediary

has to assist on the cultural context of the patientwould also be helpful.

There are also useful tools for the diagnosis and evaluation of

cognitive dysfunction, a comorbid condition where language, educa-

tional background and culture play an important role in the perfor-

mance and validity of the tool [50]. Because of the importance of

understanding the cultural and personal context, great care must be

taken to respectfully and carefully obtain a family and personal

history, in order to develop a model for the context needed for

interpreting the symptoms of the patient.

Another crucial step for the healthcare provider is to understand

how treatment of diabetes itself is seen through the prism of the

patient’s culture. Psychological distress may be related to demands of

the care regimen, fears regarding the potential effects of the diabetes

upon the future and the limitations that occur because of complica-

tions, disability or illness. Patients’ fears and beliefs and the impact on

their decisions may be profoundly shaped by cultural influences. For

example, the effect of a fatalistic philosophy on a patient’s response

to a treatment plan of a diabetic foot ulcer is often to delay or not seek

treatment at all, or to stop treatment after it has begun.

A recurring challenge in the treatment of depression in a patient

with diabetes is the interplay between the physical challenges of

diabetes and the emotional distress of depression, which requires

coordination between groups of providers whose expertise does not

overlap, who may not be part of the same clinical entity and who

seldom communicate with each other on a timely basis [51]. This is

why some of the most successful efforts in treating diabetes and

depression have been structured to facilitate ready clinical exchange

between a mental health professional, a primary care provider and,

in some cases, a specialist providing diabetes care. While there are

no trials that fully integrate the psychological services with the
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continuing care of the physical needs of patients with diabetes, such

trials will likely be forthcoming. Resultant data from such efforts will

be crucial as newmodels of care are developed for thosewith diabetes

and depression.

In settings where the provider of healthcare is not well acquainted

with the culture of the patient, or is not certain as to how the

information is being received by the patient, it is very useful to ask

more open-ended questions that encourage the patient to explain how

the condition under discussion is understood or treated in his/her

culture; for example, whether others in their family with a similar

condition may have received traditional therapies. Of particular

interest are the cultural beliefs, attitudes, traditional therapies and

stigma associated with both diabetes and depression, but many

important barriers of these types may become clearer as the therapeu-

tic process unfolds, and resolve only as the patient–provider relation-

ship strengthens.

When a cultural barrier is found, it is most important to identify it as

an issue to be handled with respect. An example of this would be the

stigma of depression in patients of Chinese ancestry. It may be helpful

to acknowledge that the stigma to the diagnosis of depression is

common and upsetting to the patient, but also to point out that more

modern medicine and therapy can not only relieve the depression,

and lead to a much better quality of life for the patient, but also lead to

better family and community harmony as well. This strategy may

encourage the patients to both actively participate in therapy for their

depression, as well as help the clinician to motivate them to improve

their diabetes care.

THE CLINICAL INTERPLAY BETWEEN DEPRESSION,
COGNITIVEDYSFUNCTION,DIABETICCOMPLICATIONS
AND GLYCAEMIC CONTROL

One of the most important barriers to the successful treatment of

depression in the patient with diabetes is the tight interrelationship

between glycaemic control, cognitive status andmood [52, 53]. There

is a biophysiologic basis for this relationship [54–57]. Put simply,

if glucose control is suboptimal, it is likely to have an adverse effect
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upon the depression and cognitive dysfunction, and each, in turn, may

complicate the efforts for glycaemic control [58, 59]. Moreover, if an

accident or clinical adverse event occurs as a result of suboptimal

glycaemic control and causes injury, morbidity or disability, that too

will have an additive effect upon the burden of the depression.

For a number of years, there has been awareness that acute changes

in glycaemic control can affect both cognition andmood [60, 61]. The

careful studies of Cox and his colleagues have shown clearly that

severe cognitive dysfunction occurs not only with glycaemic levels

under 45mg/dl (2.5mmol/l), but alsowith acute hyperglycaemia over

325mg/dl (18.0mmol/l) [60]. He has further shown the vulnerability

of the patient in driving simulators. These data, most importantly,

indicate that judgment is one of the first aspects of cognitive function

to be affected. Although the patients who were in a driving simulator

gradually became aware that they were somewhat hypoglycaemic,

they generally misjudged how severely affected they were, and

incorrectly thought their performance was adequate while they were

in the driving simulator, despite clear, objective evidence that they

were very dysfunctional and would have been a danger to themselves

or others if actually driving a motor vehicle [62].

The key point derived from such data is relevant because it shows

that the choices the persons with diabetes makewhile either markedly

hypoglycaemic or hyperglycaemic complicate their subsequent care

and make them vulnerable to errors of self-medication (e.g. wrong

medicine, wrong dose, wrong time, missed medication) [58]. These

factors substantially increase the risk for poor outcomes and, in

particular, worsen comorbid anxiety and depression, while also dis-

tracting them from effectively undertaking self-management tasks.

Other data show that depression is associated with a delayed onset

of care for diabetic foot ulcers, a delay that often leads to increased

morbidity, and often to disability and earlier death [63, 64].

Patients with diabetes have a greatly increased incidence of car-

diovascular disease [65]. The increased incidence varies from twofold

to fourfold. In those patients with diabetes who smoke cigarettes, the

total risk of cardiovascular events may be as high as 15 times that of

a non-smoking person without diabetes, the highest relative risks

being for peripheral vascular disease [66]. Additionally, for each

cardiovascular event, patients with diabetes have a higher risk of
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morbidity and mortality than those without diabetes. But the correla-

tion between cardiac events and death is even stronger for depression

than it is for diabetes [67–69]. In other words, patients with diabetes

who also have depression have a greatly increased cardiovascular risk,

since depression and adverse cardiovascular events are very closely

linked. Furthermore, independent of depression, diabetes also carries

an increased vulnerability, not only because of the increased incidence

of cardiovascular disease in diabetes, but also because of the patient’s

decreased awareness of chest pain and/or peripheral vascular pain as a

result of diabetic neuropathy [70, 71]. In addition, many persons with

diabetes have multiple comorbid conditions which may further in-

crease the burden and risk of depression. As a general rule, multiple

comorbid conditions are usually additive in their adverse effects on

function and mood [71–74].

There are abundant data to show that cognitive dysfunction, a

condition not often screened for in patients with diabetes, is much

more common than usually thought, and has an independent adverse

effect upon the patient’s care. It should not come as a surprise to

clinicians caring for individuals with diabetes that short-term and

longer-term cognitive dysfunction both negatively impact patients’

self-management routines [68, 75]. Experienced educators have long

warned that education in self-management ‘survival skills’ often

cannot be successfully taught just after an episode of diabetic ketoa-

cidosis, severe hyperglycaemia, or severe hypoglycaemia, because of

the impairment in memory and cognition that occurs after each of

these events. However, contrary to popular belief, evidence linking

severe, recurrent hypoglycaemia to long-term cognitive deficit is

lacking, apart from those patients who were severely hypoglycaemic

and under six years of age, a time of great vulnerability of the human

brain. In fact, lower average blood glucose levels, as assessed by

glycosylated haemoglobin levels, is associated with improved long-

term cognition [76, 77].

Only recently has some of the biophysiologic basis for the longer-

term adverse effect of hyperglycaemia on cognitive function been

elucidated [55]. There is evidence that the prefrontal areas of the brain

respond to hyperglycaemiawith an increase in the levels of glutamate-

glutamine-g-aminobutyric acid, which is associated with objective

evidence of both cognitive dysfunction and mild depression [56].
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The finding is not surprising, since glutamate receptors play a very

important role in memory.

In addition, insulin affects distinct cognitive processes by triggering

the formation of psychological memory contents. There is evidence

that insulin resistance in the brain may be a common denominator of

cognitive dysfunction [55]. In patients with diabetes, cognitive func-

tion is not only adversely affected by both hypo- and hyperglycaemia,

but also by the presence of acute cerebrovascular events. Cognitive

function is also affected by inflammatory factors, which may begin a

cascade of events that result in the increased intracerebral accumula-

tion of amyloid [55]. The effect of inflammatory factors in the brain

may be one of the important mechanisms by which central insulin

resistance affects cognition. Other chronic vascular changes, common

in diabetes, also affect cognition. Hyperactivity of the hypothalamic–

pituitary–adrenal (HPA) axis may also potentially have negative

effects on cognitive function in individuals with diabetes. For exam-

ple, it is thought that chronically elevated levels of cortisol can lead to

disorders of cognition, as well as depression [78]. Each of these

mechanisms may be additive in its effects.

Some compelling data on the effect of cognitive dysfunction on

clinical outcomes come from a recently reported multinational trial,

the ADVANCE trial, which examined data from 11 140 patients from

215 centres in 20 countries. One arm of the trial evaluated

the relationship between cognitive decline and how it affected the

blood pressure and glycaemia lowering efforts in the trial [79]. The

ADVANCE trial investigators used a Mini-Mental Status Exam

(MMSE) score to stratify the patients into normal (MMSE score

�28), mild (MMSE 24–27) and severe cognitive dysfunction (MMSE

�23) and evaluated their outcomes. Both mild and severe cognitive

dysfunctionwere associated with a significant increase in the adjusted

rates of major cardiovascular events (HR 1.27, p < 0.05), cardiovas-
cular death (HR 1.41, p� 0.05) and all-cause death (HR 1.33,

p < 0.03). Severe, but not mild, cognitive dysfunction increased the

risk of severe hypoglycaemia (HR 2.10, p¼ 0.018). But cognitive

dysfunction did not ameliorate the beneficial effects of either blood

pressure or glucose lowering in the risks of major cardiovascular

events. It was concluded that, although chronic cognitive dysfunction

is a major contributor to excess morbidity and mortality, and to the
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risk of major accident (severe hypoglycaemia), it is not a reason to

withhold intensive glycaemic therapy.

This important study shows that cognitive dysfunction is an inde-

pendent risk factor for the patient with diabetes, but there are other

data that show the close linkage between cognitive dysfunction and

depression. Cognitive dysfunction increases the risk for depres-

sion [24]. And depression in diabetes is associated with poorer

glycaemic control, which in turn is associated with both an increased

frequency and severity of depression and cognitive dysfunction [24,

59, 60]. A recent study has shown that comorbid depression in adult

patients with diabetes increased the risk of development of dementia

by 2.7-fold over a five-year period [80].

There is a misconception that cognitive dysfunction is a disorder

primarily affecting those over 65 years of age. Clearly, in patients with

diabetes, this is not the case. Acute cognitive dysfunctionmay occur at

any age and at any time in those with diabetes, if their glycaemic

control is sufficiently poor. There is evidence that cognitive dysfunc-

tion that is permanent can occur from long-termhyperglycaemia, even

in young individuals with diabetes [81]. A child or adolescent who

cannot keep up with his peers is subject to severe emotional distress

and the mutually reinforcing problems noted contribute greatly to the

complexity of his care.

Cognitive dysfunction in the patientwith diabetesmay be reversible

if the underlying cause can be reversed or treated. Examples of

these are well known, including improved glycaemic control and

avoidance of severe hypo- or hyperglycaemia. Improvement in blood

pressure control is another example of a treatable condition that may

lead to improvement in cognitive function. In some cases, the correc-

tion of severe chronic renal failure, improvement of cerebral blood

flowor reduction of overmedicationmay result in significant cognitive

improvement. Depression may occur as a secondary reaction to the

onset of cognitive function and worsen thememory and concentration

problems. Treatment of comorbid depression may improve cognitive

function. But all too often, chronic cognitive dysfunction in a patient

with diabetes, which often occurs well before the age of 65, may not

have an effective remedy, in contrast to depression, for which there are

effective psychological therapies and medications. In this case, cog-

nitive dysfunction needs to be considered as a confounder, a barrier
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to the therapy for diabetes care and the care of depression. As in the

case of the depression therapy, the interdependent comorbid condition

of chronic cognitive dysfunction needs to be identified and accounted

for if the therapy for overall diabetes care and for depression is to be

successful.

Coordination of care of the person with diabetes is a difficult task,

made much more challenging by the presence of depression or

cognitive dysfunction, or both [5, 82]. Errors in care may occur by

the patient, their family, or their care providers, because of key

information that may be known by only one of the parties, which is

not transmitted in a timely fashion to the other providers or to the

patient.

This lack of collaboration between the providers diminishes each

of their efforts and hampers the all-important collaboration with

the patient. In different locales the healthcare structure, the culture,

the economics and the workforce will greatly influence what is

possible regarding coordination, collaboration and information shar-

ing. But as long as each of the care providers is aware of some of the

common pitfalls of not coordinating the care of the patient with

diabetes and depression, their efforts may be more likely to be

successful in ordinary clinical settings.

The initial assessment and review of the patient should be as

complete as possible. All patients with diabetes should initially be

given a screening questionnaire for depression that is culturally

appropriate and in their language. However, there are no data that

show the advantage of one depression screening tool over all

others [83–86]. The initial screen may uncover many patients who

may have the diagnosis of depression but have not volunteered clinical

symptoms. But the diagnosis ofmajor depressionmust be validated by

an experienced clinician, a crucial step necessary to avoid overdiag-

nosis and overtreatment. The current screening instruments for de-

pression generally demonstrate sensitivity of 80–90% and specificity

of 70–85% [86]. Several researchers have estimated that 24–47% of

positive screens will meet specific criteria for major depressive

disorder. This point needs to be emphasized. More than half of the

positive results for depression obtained by the most commonly used

screening tools will not prove to indicate a major depression; instead,

the patientmay be found to have either amilder form of depression- or
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diabetes-related psychological distress, or another diagnostic entity

altogether [87].

The optimal intervention for screening for depression has not been

established, but expert clinical opinion supports using a regular

interval to review, at least yearly, the relative risk factors for depres-

sion of the patient in order to determine the need for screening for

depression and subsequent verification of major depressive disorder

by DSM-IV criteria [84].

It is important to understand that there is no evidence that screening

for depression followed by feedback to the provider alone will result

in better outcomes for the patient [84]. Evidence of benefit has

occurred when screening for depression is associated with coordinat-

ed efforts to provide a structured programme for those patients with

depression [84].

Testing for cognitive dysfunction can be justified because both

short-term and long-term cognitive dysfunction may exist in all age

groups. Unfortunately, no single test is both necessary and sufficient.

The ‘gold standard’, a careful and complete cognitive evaluation of

cognitive dysfunction, can be done by a qualified neuropsychologist,

but this is both time consuming, resource intensive and expensive, and

is usually not routinely available.

In general, there is a dearth of data on culturally and linguistically

sensitive tools for cognitive dysfunction. There are some on-line

tools [88] that rely heavily upon cognitive testing that is less depen-

dent upon language and educational level, but there are not sufficient

data to establish them as a standard. Initially, age-appropriate, lin-

guistically and culturally appropriate tools should be used to test for

cognitive dysfunction, during any clinical scenario when there is a

reasonable expectation that cognitive dysfunction shouldbe important.

Since short-term cognitive dysfunction may be the result of rapidly

correctable problems, such as severe hypoglycaemia or severe hy-

perglycaemia, the cognitive test chosen should help to identify the

short-term problem, and allow the clinician to convince either the

patient or the family that cognitive dysfunction is present. Then

the clinician may check the patient’s glucose level, verify the level

of glucose and begin treatment aimed at returning the glucose to more

normal levels. This, however, may not immediately correct the

cognitive dysfunction. For example, if a person has a glucose level
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of <45mg% (2.5mmol/l), even when fully corrected it may take at

least 45 minutes before their judgment is sufficient to allow for safe

driving of a motor vehicle [89].

Testing for cognitive dysfunction, however, should be done not only

initially but repeated as the need arises. For example, it is crucial to

demonstrate to the patient that while he/she is hypoglycaemic, his/her

acute functioning would make driving a vehicle unsafe. When inter-

preting cognitive function testing, it is critically important to be aware

of the present glycaemic levels and their recent control. Evidence

of other chronic diseases, such as advanced renal failure, will also

increase the risk for cognitive dysfunction.

The presence of cognitive dysfunction as measured objectively

should be documented. If there is a reversible cause, the problem

should be corrected and the patient retested, but if the problem is not

correctable, for example, chronic renal failure or cerebrovascular

disease, the therapy plan and education plan should be altered to

increase patient levels of safety.

COORDINATION OF CARE AND USE OF TREATMENTS
FOR DEPRESSION

Transfer of information between providers should be timely, patient

centred and continuous. The mental health provider performance will

be improved by their added knowledge. For adults without staff-

assisted depression supports in place, there is a reasonable certainty

that the net benefit of screening is small [84]. In contrast, with such

supports in place, there is a reasonable certainty that the benefit of

screeningisat leastmoderate[83].TherecentUSPreventativeServices

Task Force review of this subject found good evidence to support this

conclusion [90]. Therefore, it is recommended that the practice setting

should be modified so that both the diabetes care and the depression

treatment allow for the special needs of the patient with diabetes and

depression. Core supports may include a nurse care manager, institu-

tionalcommitment to trainwith theaidofworkshops,monthly lectures,

staff and clinician training, and phone support. But it is also important

that the primary care clinician or specialist treating the diabetes be

aware of the progress of the patient and involved in the team approach.
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It is recommended that the mental health clinician should coordi-

nate with primary care physicians and avoid medications for depres-

sion that have a high risk for side effects to which the person with

diabetesmaybe particularly sensitive.Amitriptyline, desipramine and

nortriptyline are associated with relatively high incidence of cardiac

and cardiovascular side effects, including arrhythmias and orthostatic

hypotension as well as hyperglycemia.

In addition, with the use of antidepressants, there is an increased

risk of the serotonin syndrome, also called serotonin toxicity, a rare but

potentially lethal syndrome, characterized by cognitive, autonomic

and somatic effects due to an increase in 5-HT levels in the central

nervous system. Originally found with monoamine oxidase (MAO)

inhibitors, serotonin syndrome has been found with selective seroto-

nin reuptake inhibitors (SSRIs), tricyclic antidepressants, bupropion,

St. John’swort andmany other drugs. Drug interactions are a common

precipitating event [91].

There is no conclusive evidence, either from the US Preventative

Services Task Force [84] or the STAR�D trial [92], that one antide-

pressant medication is superior to all of the others. Many patients will

fail to respond to the initial choice of antidepressant. Failure to

continue the medication is frequent: 16–29% of treatments with

SSRIs are discontinued for any reasonwithin the first twomonths [93].

Sixty-one percent of all patients on SSRIs have at least one side effect

(e.g. nausea, headaches, diarrhoea, fatigue, dizziness, sexual dysfunc-

tion), but the reasons for discontinuationmay varywidely andmay not

be related to side effects [87]. Often the tolerability profile of one

medication may not be optimal for the particular patient.

The risk for suicide for a patient on antidepressants is very small,

and for older patients on antidepressant medication there is a marked

reduction in suicidal behaviours. The risk factors for increased rate

of suicide or self-harm include comorbid alcohol use, history of self-

harm, use of antipsychotic medication, a mental health referral (most

likely a proxy formore serious disorders) and the use ofmore than one

antidepressant [87].

Regarding completed suicides, none of several meta-analyses of

short-term trials of adults treated for major depressive disorder

supplied clear evidence that any second-generation antidepressant
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significantly increased the rates of completed suicide as compared

with placebo. In contrast, the highest odds of non-fatal suicidal

behaviour in adults for all ages was reported when major depressive

disorder was treated with paroxetine (odds ratio 6.70; CI: 1.1, 149.4),

with most events occurring in those aged 18–29 years. Suicide

attempts are highest in those under 18 [84, 87].

St. John’s wort is to be avoided because of the lack of demonstrated

efficacy in depression and the multiple significant drug interactions,

particularly with anticoagulants, that occur. Preparations of St. John’s

wort induce the liver cytochrome P-450 enzymes, particularly

CYP3A4 and also CYP2C9. This will increase the metabolism and

decrease the efficacy of many drugs [94].

There is a risk of gastrointestinal bleeding in older adults in patients

on antidepressants [95–97], particularly in those on SSRIs, with an

excess risk of 3.1 bleeds/1000 patient years in a Danish study [97].

A Canadian study showed that patients over age 65 years taking non-

steroidal anti-inflammatory drugs in addition to an antidepressant had

an even higher risk, with a relative risk of 2.8 [95].

In another study in patients aged 50 years or older, SSRI use was

associated with an increased risk of fragility fractures (hazard ratio

2.1; CI: 1.3, 3.4), as well as a twofold increased risk of falls [98]. It is

recommended that antidepressants be considered cautiously, as they

place the elderly or frail person with diabetes at significantly higher

risk for falls, and the care support should be adjusted appropriately. In

general, however, the SSRIs are well tolerated by most patients.

Discontinuation in older patients due to side effects ranged from

17 to 22%, and overall discontinuation from 32 to 36% within three

months [87].

The choice of antidepressant medication for the patient with

diabetes and depression remains one in which the clinician needs to

individualize therapy to the specific needs of the patient. There are

strong data showing that the specific initial choice of antidepressant,

with the aforementioned exceptions, may be less crucial than the

duration of appropriate therapy, the coordination of psychiatric and

medical care, and the input of the clinician in modification of dose or

choice of medication dependent upon the response to therapy. The

patient’s tolerance to a specific antidepressant is not predictable, in
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part due to genetic variations in the metabolism of specific medica-

tions, as well as other less well studied aspects of biologic variability.

One caveat worth noting is the onset of new symptoms. The

presence, for example, of unexpected hyperactivity, insomnia and

agitation may be a reflection of a bipolar mood disorder and the

mental health provider should be contacted for an alternative medi-

cation plan.

There is now strong scientific evidence that depressive symptoms in

persons with diabetes can be successfully treated with both psycho-

therapeutic techniques, such as cognitive behavioural therapy, and

antidepressant drugs, but there is little evidence that it is possible to

improve either glycaemic control ormortality or reduce complications

with successful depression treatments [84].

There is one randomized controlled trial, the Prospect Trial, which

noted reduction of death rates in the diabetes subset of patients who

were treated with a well-coordinated depression programme which

used a trained nursemanager to facilitate care [15], but subset analyses

are often misleading, and the study results have not gained wide

acceptance.

The Pathways and IMPACT studies have clearly shown the cost

benefits of a coordinated depression management programme, but

more data are needed [7, 16]. It is likely that longer-term programmes

which tightly integrate mental health efforts with the diabetes control

and overall management are more likely to show not only improve-

ment of depression, but also improved clinical diabetes outcomes. The

development of further appropriately structured and powered trials is

eagerly looked forward to.

OPTIMIZING THE PROVIDER–PATIENT
RELATIONSHIP

Clinical depression is characterized by a constellation of cognitive

(e.g. impaired concentration), emotional (e.g. sad mood) and somatic

(e.g. fatigue) symptoms. Irrespective of specific diagnosis (e.g. major

or minor depression), there is a limited subset of symptoms that

individuals experience when they are depressed. According to the

DSM-IV, patients with major or minor depression must exhibit either
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depressed mood and/or significant loss of pleasure for at least a two-

week period. However, other salient depressive symptoms include

fatigue, lack of concentration, increased or decreased appetite, in-

somnia or hypersomnia, or feeling agitated or slowed down. Each of

these depressive symptomsmimics symptoms that may be commonly

experienced by patients with diabetes during the course of their

illness. With excursions of blood glucose, for instance, fatigue,

difficulty concentrating, changes in appetite, excessive sleepiness, or

feelings of agitation or sluggishness can occur.

Over the past two decades, multiple studies [82, 99, 100] have also

shown that depression amplifies diabetes symptoms, such as poly-

uria, polydipsia, hunger, shakiness, blurry vision and fatigue. In fact,

individuals with depression are more likely to report diabetes

symptoms, even after accounting for glucose levels as measured by

glycosylated haemoglobin and the number of diabetes complica-

tions. The magnitude of this effect can be quite significant, with

depressed diabetes patients being fourfold more likely to describe

pain and numbness in their extremities, feeling faint or daytime

sleepiness [82].

Whether they find it challenging to disentangle diabetes from

depressive symptoms, or their diabetes symptoms are experienced

to a greater degree because of concomitant depression, the individuals

with comorbid depression and diabetes often experience frustration,

confusion, hopelessness, or shame about not being able to control

diabetes. Clinicians who understand the interplay between diabetes

and depressive symptoms are in a strong position to make a difference

by uncovering underlying depression when it exists, even when the

patient’s explanatory model focuses on diabetes as the cause of all

symptoms.

Clinicians can augment their diagnostic skills in such cases through

use of validated depression screening tools, such as the Patient Health

Questionnaire – 9 (PHQ-9) [101], which can be completed by the

patient in 1–2 minutes. To better assess stressors associated with or

precipitating depression that are specifically related to diabetes, the

clinician may benefit from using the Diabetes Distress Scale

(DDS) [102], which examines stressful events ranging from minor

hassles to major life difficulties in four domains: emotional burden,

physician-related distress, regimen-related distress and interpersonal
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distress. The DDS is a valid measure that has been found to be

associated with behavioural disease management variables and gly-

caemic control. In considering a diagnosis of depression in patients

with diabetes, clinicians may also want to ask about risk factors for

depression, including a history of depression or anxiety, mental health

treatment, substance abuse or smoking, high medical comorbidity or

presence of diabetes complications, or family history of depression or

mental health treatment.

During the healthcare visit, there is a window of opportunity not

only to make an accurate diagnosis of comorbid depression but also to

educate the individual about what clinical events and mechanisms lie

behind the experiences he/she is having. It can be quite relieving and

comforting for the patient to finally understand that the symptoms he/

she is living with may be primarily driven by depression. Clinically

addressing these symptoms can begin to restore hope in a demoralized

individual and help to forge a stronger therapeutic alliance. A psy-

choeducational approach is useful, where symptoms of depression

and diabetes are reviewed and understood as having an overlap. Also

pointing out to the patient that depression is commonly experienced as

a physical symptom ‘amplifier’ can help the patient understand any

recent failures in regaining stability of diabetic control and symptoms

while depressed. Clinicians may also want to cite several research

studies which showed that depression was a better predictor of

diabetes symptoms than glycosylated haemoglobin or diabetes com-

plications [82, 99].

Since over 95% of diabetes management is carried out by the

patient [103], comorbid depression in diabetes commonly leads to

lower adherence in carrying out day-to-day diabetes tasks, such as

glucose monitoring, exercise, diet, and medication regimens. For

example, in over 4000 patients with type 2 diabetes, Lin et al. [83]

have shown that major depression was associated with less physical

activity, unhealthy diet and, based on pharmacy refill data, lower

adherence to oral hypoglycaemic, antihypertensive and lipid-lower-

ingmedications.Other studies have shown similar findings [104, 105].

Lack of motivation, poorer concentration, increased isolation, de-

creased ability to collaborate with others, fatigue and other associated

symptoms of depression can all mediate this effect. Such behavioural

lapses in self-care as well as central mechanisms related to the HPA
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axis and other neurophysiologic mechanisms may lead to glucose

dyscontrol. Indeed, in a meta-analytic review of the literature, Lust-

man et al. [59] found a small to moderate, but significant, association

between depression and hyperglycaemia in patients with type 1 and

type 2 diabetes.

Depressive symptoms often smoulder for some time before they are

identified and the associated lack of adherence, self-care and ability to

successfully manage diabetes may lead to despondence and a sense

of giving up in the patient, even before he/she is diagnosed as being

depressed. By the time they are seen by a healthcare provider, patients

may be resigned to believing they are unable to control their lifestyle

and adequately control their diabetes whether they realize they are

depressed or not. During the interaction with the healthcare provider,

the patientmay feel shame or embarrassment about his/her inability to

better manage diabetes, especially if this is a relatively acute change

for the person. Often there is a disconnect between the patient’s

rational ability to talk about what needs to take place to achieve

glucose control and actual behaviours and action based on emotions.

A prototypical statement by a depressed person in this situation may

be: ‘I know what I am supposed to do and what I am not supposed to

do, but I still do the wrong things and I don’t know why’. Clinicians,

particularly when unaware of the patient’s comorbid depression,

may also feel discouraged given the recent lack of progress in disease

status and may unwittingly blame the patient for not trying hard

enough, which perpetuates self-negative cognitions the patient may

have. It is helpful for the clinician to assume there is going to be a drop

off in ability to self-manage diabetes during even a mild to moderate

course of depression, and to expect that, if there is a relatively sudden

decrease in level of self-management in a patient with diabetes,

depression may be lurking.

Potentially exacerbating non-adherence issues in individuals with

diabetes and comorbid depression is the commonplace use of food to

regulate strong negative emotions. Eating disorders, such as binge

eating, bulimia and subthreshold eating disorders, have been shown

to be more prevalent among patients with type 1 and 2 diabetes than

among medical control subjects [106–108] and can have significant

negative consequences, including poorer dietary and glucose control

and a greater likelihood of diabetes complications [109]. A potentially
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clinically significant and prevalent form of eating disorder among

patients with diabetes is an eating pattern called night-eating syn-

drome, a syndrome closely tied to depression and emotional regula-

tion. Among 714 tertiary care patients with type 1 and 2 diabetes, 10%

reported night eating patterns in which > 25% of their daily food

intake was after regular suppertime [110]. Individuals engaging in

night eating were more than twice as likely to have depression and

reported eating in response to anger, sadness, loneliness, worry and

being upset. Patients with night-eating behaviours were also over

twice as likely to be obese, to have glycosylated haemoglobin values

> 7% and to have two or more diabetes complications.

Individuals with diabetes and underlying depression are also more

likely to smoke cigarettes and have difficulty quitting smoking. In

general, depression is twice as common in smokers than in non-

smokers, and smokers with a lifetime history of depression are half as

likely to quit smoking as compared to non-smokers [111, 112]. One

cross-sectional survey of 183 smokers with diabetes and depression

found a correlation between the number of cigarettes smoked and level

of depression [113]. Aswith emotional eating, depressed patientsmay

deem smoking helpful in regulating emotions and anxiety. The

challenge for the healthcare provider in such circumstances is to

maintain a non-judgmental stance, particularly around behaviour that

carries a stigma, such as smoking and overeating, while providing

effective support in changing behaviours once depressive symptoms

begin to wane.

HEALTH CARE USE

Oneof the firstways that a clinicianmaybecome aware that a patient is

depressed is by observing changes in patterns of healthcare use.

Patients may start making more appointments, calling more, or using

urgent care or emergency services to a greater degree. On the other

hand, patients may also begin to miss or cancel appointments. Studies

have demonstrated that depression is associated with perturbations

in healthcare use in both directions. For example, primary care use

and costs have been shown to significantly increase in depressed
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individuals with diabetes. A study of 367 primary care patients

showed that total healthcare costs were 86% higher for those with

high depression severity compared to those with low severity [114].

Using data from the 1996 nationally representative Medical Expen-

diture Panel Survey, Egede et al. [115] reported that healthcare costs

were 4.5 times as high in depressed patients as among thosewhowere

not depressed. Among 4398 adults with diabetes attending a health

maintenance organization (HMO), after controlling for sociodemo-

graphic factors and duration and severity of diabetes, total healthcare

costs were approximately 70% higher among those with major

depression compared to those not depressed ($5361 vs $3120 six-

month costs, p < 0.001) [7].
Depression has also been found to be associatedwith a significantly

higher number of missed healthcare visits as measured by adminis-

trative data in patients with diabetes. In a study of 3900 patients with

diabetes, those with major depression missed over twice as many

scheduled and same day primary care appointments (p< 0.001 for

both), as compared to thosewithout depression [116]. In patients with

diabetes, missed appointments have been associated with poorer

glycaemic control [117, 118], lower glucose self-monitoring rates,

non-adherence to oral hypoglycaemic medications [118], greater

obesity levels, higher blood pressure, more microvascular complica-

tions [119] and lower rates of complication screening [119, 120].

There are many existing patient, organizational and provider level

interventions designed to decrease missed appointments [121]. Clin-

icians may benefit from use of automated tracking of appointments,

increased communication through telephone calls, e-mail and other

web-based communication and use of proactive contacts such as

mailed or telephoned reminders of appointments. By understanding

how depressive symptoms lead to lack of motivation, poor concen-

tration and difficulty with ability to organize one’s life, providers and

staff may achieve greater empathy and less frustration with their

patients who miss appointments, while at the same time guiding

patients toward more constructive healthcare use patterns.

Finally, clinicians should recognize that depression is associated

with lower satisfaction with care [16] and with lower levels

of trust [122]. However, with treatment of depression, trust and
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collaboration can improve. In a 10-month study in primary care

patients with type 2 diabetes, it was shown that those patients whose

depression decreased in severity over time had an increase in their

ability to trust others, based on a measure of relationship style, as

compared with patients in whom depression severity either did not

change or worsened [122].

CONCLUSIONS

There are many issues commonly encountered in day-to-day practice,

including important clinical barriers, which are important to those

treating patients with diabetes and depression.

Discussed has been the myriad of ways in which culture, country,

language and custommay alter the presentation of thosewith diabetes

and depression, the criteria for diagnosis, and factors that play a large

role in the therapy offered and how it must be optimized.

The interplay between cognitive dysfunction, depression and dia-

betes has been discussed.Reviewed havebeen the ubiquitous presence

of short-term cognitive dysfunction in diabetes care, and why and

when longer-term cognitive dysfunction occurs, and the interaction

between the risk factors, treatment of the depression, and the overall

care of the patient. Also discussed has been the interaction between

glycaemic control, cognition and mood, and it has been shown why

cognitive dysfunction, as is depression, is so often associated with

accidents in care and poor and unrealistic judgments. The issue of

coordination of care has been discussed and why failure to coordinate

key information between care providers and patients can lead to

poorer outcomes.

Optimizing collaboration between the providers and depressed

patients is crucial, since there is an association between ineffective

provider–patient collaboration that results in lower levels of trust, poor

information exchange and decreased satisfaction. The increased

resistance of the patient that may develop may lead to both poorer

adherence and poorer clinical outcomes [116]. Recent research

exploring how patient relationship styles based on attachment theory

may impact treatment adherence and diabetes outcomes may be
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relevant in clinical settings [123], particularly inworkingwith patients

who are depressed [122].

Each of the factors discussed in this chapter, the cultural barriers,

the interplay between comorbid conditions and the strategies that

foster strong patient–provider interchanges, is essential, since patients

are often confused, demoralized and stressed by their fears of the

future [124]. It is hoped that the understanding of the complexities of

care and the need to enhance collaboration with a provider will lead to

increased efforts to coordinate care. It is thought that, ideally, each

patient with diabetes and depression would benefit from a multidisci-

plinary web of providers, so key clinical information is not lost, but

instead can be used to best advantage for the patient during the therapy

of both diabetes and depression [125–127].

The effect of depression on the treatment plan for diabetes is

profound and complex. Because depression affects the ability of the

patient to carry out his/her own plan of care, decreasing both the

healthy lifestyle activities and the self-monitoring and medication

usage, the clinician needs to be sure that depression is being effec-

tively treated. More frequent telephone calls, better follow-up and a

more understanding approach to how the depression may discourage

and distract the patient is central to an effective treatment plan for

those with diabetes and depression. The common occurrence of both

short- and long-term cognitive dysfunction in the depressed diabetic

patient also adds to the complexity of care and cost of care.

Since depressed patients with diabetes more often have an in-

creased severity and high rate of recurrence of the depression, the

mental health provider often will find that the medication course is

more prolonged and the use of behavioural therapies is more crucial.

Successful management of diabetes and depression requires not

only intensification of efforts in the therapy of depression as well as in

medical therapy of diabetes, but a much higher level of prolonged

cooperation between different disciplines for optimal results for the

patient. Despite the evidence that the treatment for diabetes and

depression is complex and more demanding than the treatment of

either condition alone, published successful trials show that a well-

coordinated plan of care is effective in treating these concurrent

conditions.
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The term ‘culture’ refers to the shared patterns of life that define

social groups. Cultures are constantly subject to change. Social

conflicts and development of technologies can produce societal

changes by altering social dynamics and promoting new cultural

models. Cultural ideas may transfer from one society to another

through the process of acculturation, whereby immigrants adopt the

attitudes, values, customs, beliefs and behaviours of a new culture.
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Even in the same ethnic group, people of different age, gender or

living district may have different cultures. Cultural factors may

affect the presentation, epidemiology, treatment modalities and

outcomes of diseases, including diabetes and depression.

In 1985, only 30 million people worldwide were estimated to have

diabetes. In 2000, the figure rose to over 150 million. In 2007, an

estimated 7.3% of adults aged 20–79 years in International Diabetes

Federation (IDF) member countries had diabetes. By 2025, the figure

is expected to rise to 380 million [1]. Approximately 85–95% of

affected people have type 2 diabetes in developed countries, and this

type of diabetes possibly accounts for an even higher percentage in

developing countries.

With increasing urbanization, millions of people are now living in

urban or periurban areas. The effects of urbanization on health are

mediated by increasing commercialism, acculturation and rapidly

changing lifestyles. These include consumption of high calorie,

high fat, high salt and low fibre diets, changing infant feeding

practices, decreased physical activity, overcrowding and environmen-

tal contamination [2].

The diabetes epidemic is most rampant in non-European popula-

tions, as indicated by studies from Native American and Canadian

communities, Pacific and Indian Ocean island populations, groups in

India and Australian aboriginal communities [3].

The socioeconomic success of China has brought phenomenal

lifestyle changes, with diabetes becoming a major public health

problem [4]. In China, the prevalence of diabetes has increased from

1% in the early 1980s to 4.5% in the mid-1990s and 5.5% in the late

1990s [5–7], with higher rates in big cities like Beijing, Shanghai and

Guangzhou than the rest of the country [8–11]. In a national survey

conducted in 2007–2008, the prevalence of diabetes in China was

estimated to be 10%, with middle-aged men as well as subjects with

low education and socioeconomic status and obesity as major risk

groups. Importantly, themost rapid increase in disease prevalencewas

observed in the young to middle-aged group, which will lead to an

increasingly young population with or at risk of disabilities and

premature mortality (Yang W.Y., personal communication).

Similarly, the scenario in India is changing rapidly, due to socio-

economic transition in the rural areas. Better economic conditions
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have led to dramatic changes in dietary habits and declining physical

activities, which have unmasked diabetes in a population likely to

harbour genetic susceptibility, as evidenced by a lower threshold for

risk factors including age, body mass index and upper body adiposity.

In 2005, 33million of people in India had diabetes, half ofwhomcame

from urban areas [12]. According to data from the IDF, the prevalence

of diabetes in India will increase from 6.2% in 2007 to 7.6% in

2025 [13]. Recent epidemiological data suggest a narrowing urban–

rural gradient in disease prevalence, with rising rates of metabolic

syndrome and pre-diabetes, putting this population at high risk for

diabetes and its complications [12].

Depression is an independent risk factor for the onset of type 2

diabetes. On the other hand, future risk for depression is also

increased in patients with diabetes [14]. Depressive symptoms affect

approximately one-quarter of the diabetic populations and are

associated with suboptimal metabolic control, poor medication and

diet adherence, reduced quality of life and increased healthcare

expenditures [14, 15]. Among individuals with type 2 diabetes,

minor and major depression is strongly associated with increased

mortality [16]. In type 1 or 2 diabetic patients, the occurrence of

depression is associated with increased risk of diabetic retinopathy,

nephropathy, neuropathy, macrovascular complications and sexual

dysfunction [17]. In the Hispanic Established Population for the

Epidemiologic Study of the Elderly, diabetic patients with high level

of depressive symptoms had 3.84 increased odds of death compared

to those without depressive symptoms [18]. The longitudinal data

from the same cohort showed the additive effects of diabetes and

depression on increasing risk of premature mortality, earlier onset of

macro/microvascular complications and disabilities in activities of

daily living. These risk associations remained significant after

controlling for sociodemographic characteristics including sex, age,

education, acculturation and marital status [19].

WOMEN, DEPRESSION AND DIABETES

Women with or without diabetes, irrespective of races, are at high

risk for developing depression. They are three times more likely than
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men to have depression in response to any stressful events [20]. In a

meta-analysis, Anderson et al. [21] reported the prevalence of de-

pression in women with diabetes to be 27% compared to 18% in men.

This gender difference is also evident in adolescence [22]. Keita

summarized the risk factors for depression in women. Compared with

men, women experience more negative life events, such as physical

and sexual abuse, poverty, discrimination, and are more likely to have

dependency on others [23].Women also go through unique life stages,

such as pregnancy and menopause, when hormonal and environmen-

tal factors may interact to trigger depression. Women of childbearing

age are at heightened risk of experiencing a depressive episode.

Approximately 10–20% of women experience depression during the

postpartum period [24].

The relationships between gestational diabetes, maternal psy-

chological distress and peripartum depression remain controversial.

In a study which examined 100 pregnant women with diabetes

or impaired glucose tolerance (IGT), although pregnant women with

diabetes had a higher level of anxiety during their first assessment

in the third trimester (around 30 weeks of gestation), this difference

disappeared before the delivery and in the postpartum period [25].

In another study involving 11 024 pregnant women, among 657

women with pre-existing or gestational diabetes, 15.2% had depres-

sion during pregnancy or postpartum period. This was compared to

8.5% inwomenwithout diabetes. After adjusting for age, race, year of

delivery and gestational age at birth, women with diabetes had nearly

double the odds of experiencing depression during the perinatal period

than their non-diabetic peers [26].

DEPRESSION AND DIABETES IN LATE LIFE

With an aging population, the prevalence of diabetes is expected to

rise, with increasing impact on the elderly health. Some investigators

have argued that aging and rapid acculturation can lead to decline in

growth hormone and sex steroids and activation of stress hormonal

systems. These hormonal changes can lead to abnormal body

composition, with increased deposition of visceral fat and cardio-

metabolic risks [27]. Some authors have also reported an association
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of depressive symptomswith activation of the hypothalamic–pituitary–

adrenal (HPA) axis [28] and increased inflammation [28–31]. Some

patients with type 2 diabetes were reported to have increased serum

cortisol and urinary catecholamine levels [32–34].Apart fromcommon

pathways shared by diabetes and depression, suboptimal diabetes

control can result in increased risk of micro/macrovascular complica-

tions, cognitive impairment, excessive skin problems and falls, the

latter being also independently linked to depression and reduced

quality of life in elderly [35].

There is a complex interplay between physical, cognitive, psycho-

logical and social factors in determining depression in the elderly.

While physical disabilities, institutionalization, physical dependency

and dementia are associated with high risk of depression in elderly,

possibly due to cumulative life experiences and the development of

healthier coping skills, adverse life events, neuroticism and social

attachments are less important factors for depression in the elderly

compared to the younger population.

Long-term intensive glycaemic control could lead to improvements

in dementia, memory, energy, physical activity, mood and quality of

life in the elderly. In light of the increasingly young age of onset of

diabetes, early attainment of glycaemic control will have long-term

benefits not only by reducing physical disabilities but also by pre-

venting late-life depression. Thus, the importance of individualizing

treatment goals, management strategies and appropriate use of phar-

macotherapy cannot be overemphasized [35].

SOCIOECONOMIC STATUS, DEPRESSION
AND DIABETES

Low socioeconomic status is a common risk factor for depression and

type 2 diabetes [36–38]. Depressed individuals are also more likely to

smoke and gain weight, due to increased caloric intake and physical

inactivity [39–41]. These psychological and behavioural factors inter-

act to increase risk of diabetes and associated complications, particu-

larly macrovascular ones [17]. The severity of these physical condi-

tions in turn potentially adversely affects the psychological state,

which influences physical well-being, thus setting up a vicious cycle.
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The relationship between socioeconomic status, psychosocial fac-

tors and diabetes is complex. It is likely that socioeconomic status

contributes to the development of diabetes through areas unrelated

or indirectly related to psychosocial pathways, such as unhealthy

lifestyles. The association between socioeconomic status and chronic

diseases also tends to have opposite directions in developed and

developing areas [38, 42, 43]. Thus, in low-resource areas, high

personal affluence may lead to obesity and diabetes. By contrast, in

developed countries, low socioeconomic status is often associated

with inadequate health insurance, suboptimal preventive care, un-

healthy lifestyle and poor access to healthcare, which collectively

increase risk of diabetes and associated complications. Other social

disadvantages and adverse life events can lead to high stress and give

rise to symptoms such as depression, anxiety and hostility. The

complex interplay among these risk factors may explain the frequent

clustering of low socioeconomic status, poor physical and poor

psychological health. Furthermore, the chronic stress of living in

poverty and poor healthcare can set up a downward spiral with

progressively deteriorating socioeconomic status resulting in unem-

ployment, financial hardship and physical dependence.

In a population-based studywith 23 years of follow-up [44], the risk

of type 2 diabetes associated with major depressive disorder persisted

over a life course, independent of health behaviours, body mass

index and family history of diabetes, but education was found to be

an importantmoderator of the risk association. Compared to subjects

who never had major depressive disorder with high educational

attainment, those who had major depressive disorder and low

educational attainment had a 4.10-fold (95% CI¼ 1.84, 9.16) higher

risk of diabetes, after adjusting for age, gender, race, smoking status,

alcohol use, body mass index, family history of diabetes and social

network.

Skodova et al. [45] identified 12 empirical studies which described

socioeconomic determinants of cardiovascular risk factors and found

that socioeconomic status – indicated by educational grade, occupa-

tion or income – was associated with an increased risk of cardiovas-

cular disease. Low socioeconomic status was also associated with

hostility and depression, lack of social support, poor perception of

health and lack of optimism. More detailed studies are needed to
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explore the association of factors such as social network and family

coherence on risk of diabetes and cardiovascular complications.

Given the importance of socioeconomic determinants in diabetes

and cardiovascular disease, there is increasing advocacy to use an

integrated approach to address psychological and socioeconomic

health determinants in addition to conventional biomedical factors.

The InterHeart Study [46] provided evidence in support of the

universal pervasiveness of psychosocial and socioeconomic risk

factors in determining cardiovascular disease. In this large survey,

consisting of 24 767 participants from multiple ethnic groups in 52

countries, 33% of the population attributable risk of acute myocardial

infarction was explained by variables pertinent to socioeconomic and

lifestyle factors [46]. Despite this epidemiological evidence, the

impact of addressing psychosocial factors or improving socioeco-

nomic status on clinical outcome and quality of life remains unclear.

MIGRATION, DIABETES AND DEPRESSION

The process of migration can be a triggering factor for depression.

Studies have indicated a high prevalence of depression in migrants,

due to multiple factors [47–49]. Migrants need to leave their original

living place, which means loss of bonding and support with their

family, friends and society.When they arrive in a new place, they face

multiple stresses due to differences between their original and new

cultures. Such stresses include culture shock (the stress reaction to an

unfamiliar situation) and cultural conflicts. Migrants can be markedly

distressed if they have an unrealistic expectation for achievement in a

new environment. Finally, when migrants live long enough in the new

environment, their own culture will gradually be assimilated by the

major culture, so-called acculturation. When acculturation occurs on

an involuntary base, this can give rise to strong emotional distress,

resulting in social isolation and low self-esteem. On the other hand,

migration can have a positive psychological impact on migrants,

especially among those who appreciate the positive aspects of the

majority culture [50].

Migration is associated with increased prevalence of diabetes

in different ethnic groups during urbanization and modernization.
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Figure 6.1 shows the 10–40-fold higher prevalence of diabetes in

migrants compared to their non-migrant peers within the same ethnic

group living in different regions. Three major factors may contribute

to this phenomenon. Urbanization associated with migration leads to

major changes in dietary patterns, often characterized by high intake

of energy dense foods, saturated fat and simple sugars and low intake

of dietary fibres, fruits and vegetables. Physical inactivity usually

occurs after modernization, with less engagement in labour-intensive

jobs and an increasing switch to a sedentary lifestyle. Both nutritional

transition and physical inactivity put people at high risk for obesity,

metabolic syndrome and diabetes. Finally, migrants face multiple

stresses which can lead to maladaptive responses, such as excessive

smoking and alcoholic consumption, which trigger diabetes in later

life [51].

IMPACT OF ETHNICITY-RELATED CULTURE

African Ancestry Groups

The African ancestry groups have a higher prevalence and a greater

severity of diabetic complications than their white counterparts of the

same age. In a meta-analysis, haemoglobin A1c (HbA1c) in Africans
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Figure 6.1 Prevalence of type 2 diabetes among selected ethnic groups in
2007 (estimated by the International Diabetes Federation [13]).
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Americans was higher than non-Hispanic whites by 0.65% [52].

Given that every 1% reduction in HbA1c is associated with a 21%

risk reduction for any diabetes-related end point [53], a 0.65%HbA1c

difference is clinically significant. In keeping with this finding, Afri-

can Americans have a higher prevalence of diabetic retinopathy and

are more likely to develop chronic kidney disease and end-stage

renal failure requiring dialysis compared to their white counterparts

[54–57].

The reasons for these inter-ethnic disparities in diabetes control

and outcomes are multifactorial. The African Americans in general

have worse health perception than whites. Chin et al. found that

African American elderly often reported having a health problem

for which they should have seen a doctor but did not [58].

Additionally, they reported lower rates of health insurance than

the whites, with poor access to health care [52] resulting in delayed

diagnoses and treatments. Compared to their white counterparts,

African Americans are less likely to have HbA1c measurements,

screening for diabetic retinopathy [58, 59] and prescription drug

coverage [60].

Lack of social support, presence of medical illness and low levels

of education are the most important predictors of high depressive

symptoms in African Americans [61]. Other stressors, such as

racist attitudes and discriminatory behaviour toward Africans, also

make these ethnic groups vulnerable to mental disorders [62].

Misconceptions about causes of depression hinder early recognition

and treatment of depression in this ethnic group. Many African

Americans consider depression as a personal weakness rather than a

health problem, with strong denial and perceived stigma. These

attitudes often result in distrust of physicians, fewer uses of mental

services and lower adherence to antidepressant medications [63–68]

(Table 6.1).

Asian Populations

The diabetes epidemic inAsia is considered to be a result of a complex

interplay between genetic and environmental factors. For the same

body mass index, Asians have a higher body fat percentage than
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non-Asians. Abdominal obesity (increased waist circumference and

waist-to-hip ratio) is prevalent, especially in Southern Asians, which

contributes to insulin resistance [69, 70]. These differences in body

composition and insulin resistance interact with reduced early-phase

insulin secretory capacity, resulting in glucose intolerance [71]. In

the past two decades, Asia has undergone phenomenal economic

development and urbanization. Rapid nutritional transition from a

traditional diet to a ‘Westernized diet’ with high calorie, high animal

fat and low fibre content [70, 72–75] is considered a major culprit for

the rising epidemic of childhood obesity and increasingly early age of

onset of diabetes in Asia.

Table 6.1 Characteristics of diabetes and depression in Africans, Asians
and Latinos

African Asian Latinos

Diabetes High prevalence Low body
mass index
despite high
disease
prevalence

High prevalence
More diabetic

complications
than white

Abdominal
obesity is not
uncommon

More diabetic
complications
than white

Infrequent
disease
monitoring by
patient or care
professionals Rapid change

from
traditional to
Westernized
diet

Belief in susto

Poor access to
healthcare

Rely on herbal
remedies

Poor access to
healthcare

Depression Lack of social
support

Masked by
frequent
somatization

Low
socioeconomic
statusLow education

level Stigmatization Racism
Racism Family

support
Poor coping with

acculturationStigmatization

Determination
to withstand
hardship

Low rates of
receiving
treatment

Misconceptions
about
depression

Family support
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This rising diabetes prevalence points to a looming epidemic of

diabetic complications, including depression. There aremajor cultural

differences betweenAsians and non-Asians in health beliefs regarding

depression, adaptation to stresses and expression of psychological

symptoms. Many Asian countries (especially the Far East Asian

countries) share similar cultural backgroundswithChina for historical

reasons. Thus, understanding the cultural perspective of depression

in the Chinese provides some insights into that of other Asian

populations.

Several epidemiological studies have reported a lower rate of

depression in Chinese than their Caucasian counterparts [76–80].

However, this is likely to be an underestimation, since the Chinese

tend to express psychological distress with physical symptoms, such

as headache, abdominal pain and fatigue. Many verbal expressions

of the Chinese language do not discriminate between physical com-

plaints and emotional distress. Hence, depressed individuals often

report somatic symptoms to their doctors [81–85]. Besides, since

emotional illness is not regarded as a disease by many Chinese,

depressed individuals are less likely to seek medical advice or

psychiatric services. Last but not least, Chinese culture perceives

depression as a weakness of character and a cause of family shame,

reducing the likelihood of it being detected early. In light of these

cultural factors, Parker et al. [81] suggested interviewers tomove from

open-ended questions to specific questioning in order to detect

depressive symptoms in the Chinese.

Stigmatization of depression is particularly strong in Chinese

people, including those living outside China. Hsu et al. [86] assessed

50 foreign-born Chinese Americans’ perception of stigmatization by

asking them to read five case vignettes, covering diabetes, major

depressive disorder, somatoform depression, psychotic depression

and fever of unknown origin. They were asked to respond to 25

statements that contained six stigma factors. Compared with 50

Caucasian Americans, the stigma factor scores of both physical and

mental illness were significantly higher among Chinese Americans,

regardless of age, gender or educational level. Among the mental

disorders, somatoform depression was less stigmatizing than major

depressive disorder and psychotic depression in theChineseAmerican

group.
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Nonetheless, Chinese sociocultural factors may provide good

protection against depression in patients with diabetes. Many

Chinese were brought up to accept the need to withstand hardship

and tolerate distressing circumstances with determination [81].

Much influenced by Confucianism, Chinese people have strong

values for family well-being and stability, and often avoid open

conflict to maintain family cohesion and harmony. In this connec-

tion, chronic disease management (including that of diabetes and

depression) has been found to be more effective in families with

good organization, low conflicts, high cohesion and stability of

membership [87–89] (Table 6.1).

Hispanic Populations

TheHispanics or Latinos are people ofCuban,Mexican, PuertoRican,

Dominican, South or Central American or other Spanish culture of

origin regardless of race. They form a heterogeneous group but share

similar core cultural beliefs and values. The Hispanics have become

the second largest ethnic group in theUnitedStates, comprising 13.7%

of the population. By the year 2050, Hispanics will represent around

25% of the United States population [90].

The prevalence of diabetes in Hispanic Americans is about 9.8%,

while that in Caucasian Americans is 5.5%. As in other populations

undergoing rapid transitions, a complex interplay between genetic and

environmental factors is likely to contribute to the high prevalence of

obesity and diabetes with an early age of onset in Hispanic Amer-

icans [91, 92]. Apart from sedentary lifestyle, excessive intake of

calories and fat [93, 94], low socioeconomic status and education

attainment are other risk factors for diabetes in Hispanic

Americans [95].

Compared to their Caucasian counterparts, Hispanic Americans

have higher rates of diabetic complications [96], including retinopathy,

renal insufficiency and peripheral neuropathy [54, 57, 97, 98]. This is

probably related to suboptimal glycaemic control [99], low education

level and poor access to quality medical care. Other studies have

shown that Hispanic Americans were less likely to attend

doctors’ visits or self-management classes or undergo dilated eye
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examinations [100, 101]. Many Hispanic Americans seldom or never

performed self-monitoring of blood glucose [95], and their fondness

for traditional high calorie, high fat Hispanic foods may be another

barrier to their adherence to a healthy diet [102].

Hispanic adults believe that ‘susto’ increases one’s susceptibility

to diabetes. Susto means ‘fright of surprise’, which occurs during a

specific startling event. The emotion can be fear, sadness, depression

or joy [103, 104]. Once they develop diabetes, Hispanic Americans

are more likely to report fatigue and mood changes than their

Caucasian counterparts. Similar to Chinese, Hispanics emphasize

family support during treatment, although some Hispanic subgroups

believe weight reduction is not important or even harmful. They

often prefer herbal remedies and hold negative attitudes toward

insulin therapy, which they believe to signal onset of diabetes-related

complications [105].

The prevalence of depression in the non-diabetic and diabetic

Hispanics is similar to the Caucasian populations [106]. Precipitating

factors for depression include low socioeconomic status, racism;

financial, occupational and social hardships; difficulty to adapt during

acculturation and discrimination. Nevertheless, their strong family

relationships and ease in interpersonal relationships, to some extent,

protect them from depression [106, 107].

Similar to African Americans, Hispanics have lower rates of

treatment for depression, regardless of their insurance and socio-

demographic status [68, 108, 109]. They have insufficient knowl-

edge and different attitudes about depression and are less likely to

seek active treatment. Therefore, culturally sensitive education

strategies are needed to empower patients and their family to learn

about these diseases, in order to change their attitudes and social

norms so as to improve their moods and behaviours (Table 6.1).

MEASURES TO REDUCE HEALTH DISPARITIES AMONG
PEOPLE FROM DIFFERENT CULTURAL BACKGROUNDS

Communities such as those with low socioeconomic status, including

minority ethnic groups, suffer from a disproportionate burden of

diabetes and depression. Hence, effective treatment and intervention
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targeted at these high risk groups are crucial to reduce racial dis-

parities in health outcomes. However, such intervention strategies

need to take into consideration the diverse cultural backgrounds of

these communities. While multilevel measures targeted at patients,

care providers and health systems are often advocated to reduce

disparities of health outcomes, there remains a scarcity of data on

the implementation and cost effectiveness of such interventions.

There is someevidence supporting the use of interventions that target

patients (primarily through culturally tailored programmes), providers

(especially through one-on-one feedback and education), health sys-

tems (particularly with nurse case managers and nurse clinicians, or

telephone follow-up counselling) [110–113]. Theuse of peer support to

motivate behavioural changes and manage negative emotions in

people with chronic diseases such as diabetes and depression is

gaining international attention. Given the worldwide nature of these

epidemics, it remains a huge challenge to launch these global peer

support programmes. Nevertheless, creating a global network of peer

support may shed light on its contributions to health in different

cultures and environments. Such a network also has the potential to

enhance diabetes awareness within the community and among care

professionals on howpeer support is shaped by its contexts in cultures,

families, neighbourhoods and healthcare systems [114].

Healthcare providers are important determinants for quality of

healthcare and outcomes. Training healthcare providers on the cul-

tural needs of ethnic minorities reduces the barrier of clinical inertia

(the lack of treatment intensification despite clinical indications)

during treatment of such patients [110]. Interventions to providers

are mainly carried out through education activities. These include

cultural competency training, issuing practice guidelines, continuing

medical education, computerized decision support reminders,

problem-based learning and in-person feedback [115–117]. Among

these interventions, in-person feedback to providers has been shown

to be successful in sustaining provider behavioural changes and

improving health outcomes in diabetes [115–117].

Interventions at the level of the healthcare system include the use

of disease management and non-physician providers to deliver

care. Some studies indicated that use of registered nurses to deliver

care significantly improved clinical outcomes in people with
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diabetes [118–120]. A study evaluated the use of an automated, self-

assisted telephone disease management system by patients followed

by telephone calls by nurses as a strategy to improve outcomes

including HbA1c, mental health, self-efficacy, satisfaction with care

and health-related quality of life among low-income patients with

diabetes in the United States [118, 119]. Researchers enrolled 280

English- or Spanish-speaking adults with diabetes who were using

hypoglycaemic medications and were treated in a county healthcare

system. Patients were randomly assigned to usual care (control group)

or to receive an intervention that consisted of usual care plus biweekly

automated assessment and self-care education calls with telephone

follow-up by a nurse educator. Outcomes measured at 12 months

included survey-reported self-care, perceived glycaemic control,

symptoms and HbA1c levels. Compared with the control group,

patients in the intervention group reported fewer symptoms of de-

pression (p¼ 0.023), greater self-efficacy to conduct self-care activi-

ties (p¼ 0.006) and fewer days in bed because of illness (p¼ 0.026) at

follow-up. In these patients, HbA1c level was 0.3% lower than control

group, albeit short of significance.

Other studies have also demonstrated the benefits of pharmacist-led

medication management and patient education programmes on

increasing diabetes knowledge with enhanced patient satisfaction

[112, 121]. Despite these positive results, there is a need to link or

integrate these intervention programmes to clinical care to avoid gaps

and overlaps. Furthermore, interventions by care professionals can be

labour intensive and costly, which may limit their generalized use in

real practice, especially in low resource areas. Here, use of trained

community health workers and peer supporters may be an alternative

to overcome the social, cultural and linguistic barriers in different

ethnic groups [110].

Nowadays, the news media and Internet are important sources of

information on health and health policy. They can shape the public’s

opinions about issues by emphasizing certain features in their cover-

age, such as the causes of a problem,who is responsible for addressing

it and what groups are affected. Gollust and Lantz [122] analysed data

from 698 print news articles in 19 US newspapers between 2005 and

2006 and found that the predominant explanation for type 2 diabetes

was behavioural factors and obesity. Less than 12% of the articles
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described social determinants, upstream policy solutions and dispa-

rities in diabetes. The disproportionately greater burden of chronic

diseases in ethnic minorities and socioeconomically disadvantaged

groups was rarely mentioned. These findings suggest the potential to

use mass media to increase public awareness of disparities and social

determinants of chronic diseases, as well as to engage the public to

support policies to improve population health.

In some developed countries, media initiatives including the Inter-

net and educational programmes, such as the National Screening Day

for Depression and World Diabetes Day, are used to promote public

awareness and positive attitudes towards these chronic diseases [123].

In addition to health promotion, early detection programmes are

frequently advocated, especially if there are valid screening tests.

Given their frequent coexistence, healthcare professionals are encour-

aged to screen for depression in people with diabetes or diabetes/

prediabetes in people with depressive disorders [81–83, 124]. In the

treatment of chronic diseases, multidisciplinary teams and patient

registries are often used to implement and evaluate effectiveness of

prevention strategies. These include patient education and case man-

agement by nurses, treatment algorithms, outreach programmes by

community health workers, group visits, patient incentives and con-

tinuous quality improvement schemes [110, 125]. Both systematic

reviews and meta-analyses have confirmed the benefits of using

paramedics such as nurses and pharmacists to deliver care protocols

in patients with chronic diseases such as diabetes, heart failure and

cardio-renal complications. Components of these protocols often

include telephone counselling, review by paramedics and periodic

assessments to ensure the continuum of care [111–113].

Other public health experts propose the use of peer support to

improve management of patients with chronic diseases such as

diabetes and depression. Here, peers fulfil three important functions

by providing assistance in managing and living with these chronic

diseases on a daily basis, social and emotional support and linkage to

clinical care. Guided by these principles, programmes can be further

modified depending on resources, support, setting feasibility and

patients’ perspectives [114]. While there are reports showing the

beneficial effects of peer support, there remain multiple challenges.

These include promoting peer intervention as part of routine chronic
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care, linking them to the healthcare system and harmonizing the roles

of peers with family, care professionals and other social networks in

these prevention programmes [114]. Despite these uncertainties, in

a recent randomized study, the use of peer support has been shown to

reduce the incidence of postpartum depression among high risk

women [126]. These studies highlight the values of using nurses and

trained peers, who are often more appreciative of the individual needs

of patients with diabetes and depression.

Cost-containing measures imposed by health maintenance organi-

zations have limited the availability of early detection programmes

and access of patients to specialty care and better tolerated treatments.

Facing the rising burden of chronic diseases at an increasingly young

age of onset, policy makers have major challenges to contain health-

care expenditures without compromising the quality of care.

Many unhealthy habits are deeply rooted and highly prevalent,

especially in developing areas, in part due to poor education and

unfavourable living environment. Unhealthy lifestyles do not exist in

isolation,but areclosely related to social andphysical circumstances in

which people are born, raised and spend their lives. Thus, it is unlikely

that simple interventions can dealwith health disparitieswithmultiple

determinants [125]. On the other hand, the use of a variety of tools

throughmultisectoral efforts ismore likely to change lifestyle, cultural

norms, and living and working environments to promote and improve

health.

For example, to control depression, there is a need to improve

access to care, ensure proper evaluation, initiation and completion of

treatment. Importantly, systems must be put in place to ensure

appropriate payment for these treatments [125]. Some of the most

powerful diabetes interventions targeted patients, providers, organi-

zations andcommunity factors simultaneously [110].To facilitate the

propagation of best practices which can be customized to suit local

needs, a central system can be developed to collect, assess and

disseminate information about health promotion and disease preven-

tion. Furthermore, healthcare payers (e.g. health insurers) and pro-

viders must be given incentives to develop and support ‘evidence-

based’ preventive activities both inside and outside the traditional

care domain such as hospitals and clinics. Such a system can be

augmented by ongoing interactions among researchers, policy
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makers, healthcare administrators, care professionals and affected

individuals to complete the cycle of research, practice and policy to

achieve better health outcomes.

INTERVENTION STRATEGIES AND RESEARCH
DIRECTIONS FOR TRANSCULTURAL HEALTH NEEDS

With increasing globalization and urbanization, healthcare providers

will face increasing challenges to treat depression in people with

different cultural backgrounds and social contexts. Thus, it is a public

health priority to train physicians to recognize the heterogeneity of

clinical presentations of depression in patients with different ethnic

and cultural backgrounds.However, there are only a few studieswhich

compare culturally tailored interventions to generic quality improve-

ment programmes to address the specific needs of minority or ethnic

groups with diabetes and depression. Here, barriers relating to in-

dividuals, communities and healthcare organizations need to be

addressed. Despite the lack of evidence, there are theoretical and

practical reasons to believe that such cultural tailoring may enhance

the effectiveness of intervention in these subjects, with possible

narrowing of the health inequality [125]. Herein, culturally tailored

education materials and psychotherapy delivered by trained health-

care personnel, with or without peer support, may overcome the

stigma of mental illnesses and stresses associated with discrimina-

tion, racism and acculturation. The use of ethnic-matched providers

who are culturally and linguistically representative of the minority

ethnic communities, provision of translation services and culturally

sensitive patient information materials, use of outreach programmes

and home visits are other measures used to address transcultural

healthcare needs. The traditional training of nurses to work in teams

with particular focus on patients’ needs puts them in an ideal position

to deliver culturally sensitive prevention and care programmes [125].

Against this background, evaluation of the cost effectiveness of

prevention programmes in diabetes and/or depression is an emerging

field. As such, there is a need to develop and validate the utility

of prevention strategies tailored to meet the pluralistic needs of

160 DEPRESSION AND DIABETES



communities with diverse cultural backgrounds and different stages

of socioeconomical development.

CONCLUSIONS

The double burden of diabetes and depression, in part driven by rapid

modernization and acculturation, is escalating healthcare expendi-

tures, reducing societal productivity and causing personal and family

suffering. These diseases are highly prevalent in non-white popula-

tions undergoing rapid acculturation and in indigenous or ethnic

minority groups living in modern societies with major health inequal-

ities. Factors pertinent to specific cultures (e.g. languages, beliefs and

habits), socioeconomic factors (e.g. education levels, employment,

living and working environments) and access to care are some of the

factors which may contribute to these health disparities.

From a public health perspective, primary prevention strategies aim

to reduce exposure of the whole population to risk factors through

changing environments and health-promoting policies, such as anti-

smoking and nutritional labelling campaigns. In secondary preven-

tion, strategies are used to detect cases early for intervention. While

there are theoretical reasons to believe that culturally sensitive care

and control programmes for chronic diseases such as diabetes and

depression should be effective, there is a paucity of data on the

implementation and evaluation of such programmes. In light of the

rising burden of chronic diseases affecting mainly non-white popula-

tions, such data are urgently needed to assess needs, strengthen

capacity and eventually introduce policy to make these intervention

programmes accessible, sustainable and affordable.
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