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ABSTRACT

In people with diabetes the comorbidity with depression is associated with micro- and
macrovascular complications and increased mortality. Health-related quality of life is often
reduced, and the adherence to treatment is generally low. Screening and diagnostic tools for
depression are widely available. However, their use is only effective if subsequent treatment
pathways are provided, which is often not the case. Meta-analyses on the treatment of
depression in diabetes indicate that depression can be effectively treated with a variety of
psychological and/or psychopharmacological interventions. However, results from the most
frequently studied psychological treatment, cognitive behavioral therapy (CBT), have
revealed decreasing effects ranging from large to low-grade, the longer the studies’ follow-up
lasts. This may indicate CBT’s reduced long-term efficacy in diabetes patients with
depression compared to depressive people without diabetes. As few data are available on
the long-term effects of drug treatments, the studies’ conclusiveness is limited. Regarding
the amelioration of glycemic control, the treatment results are heterogeneous, indicating a
slight improvement by selective serotonin reuptake inhibitors and contradictory evidence for
psychological interventions. This chapter concludes with a practice-oriented model of
stepped care for depression treatment in people with diabetes. For complete coverage of
this and all related areas of Endocrinology, please visit our FREE on-line web-textbook,
www.endotext.org.

INTRODUCTION

Diabetes mellitus can be considered a paradigm of a 21st century chronic disease where
prognosis and progression are significantly dependent on the patients’ lifestyle and self-
management behaviors. Treatment requires lifelong planning and controlling both one’s food
intake and making multiple changes to other lifestyles such as physical activity. The patient
bears a high degree of personal responsibility, and many patients have trouble implementing
treatment recommendations successfully. Comorbid mental disorders, which often hinder the
smooth integration of diabetes into everyday life, constitute a major barrier to successful
diabetes self-management.

As one of the most common mental disorders, depression occurs frequently in patients with
diabetes and has a bi-directional relationship: diabetes raises the risk of depression, and
depressed individuals also have an increased risk of developing type 2 diabetes. Since the



co-morbidity of diabetes and depression has been understood for many years as a "hen-egg
problem", recent findings imply parallel development of biological mechanisms thought to be
responsible for both the development of depressive disorders and type 2 diabetes. Among
other factors, it is assumed that the hypothalamic pituitary adrenal axis is dysregulated and
that the immune system is overactivated over the life span, factors promoting insulin
resistance, endothelial dysfunction, and cardiovascular disease, all of which raise the risk of
depression, type 2 diabetes, and premature mortality. A direct depression-promoting effect
of inflammatory processes on the brain is also assumed. Apart from these biological factors,
numerous findings indicate that the psychosocial stress caused by diabetes and its
complications also contribute to increased depression rates.

The comorbidity of depression and diabetes impacts medical outcome of people suffering
from both conditions. More specifically, symptoms of depression are associated with
hyperglycemia, micro- and macrovascular complications, and significantly increased
mortality in people with diabetes. Patients often suffer from lower general and diabetes-
specific quality of life, making how they manage their diabetes and adhere to therapy
recommendations much more difficult.

The detection rate for depression in patients with diabetes is low and this inevitably goes
hand-in-hand with inadequate therapy. Several screening and diagnostic tools have been
developed that enable the rapid and reliable diagnosis of depression and are not costly to
implement. But, if depression screening and subsequent diagnosis fail to lead to adequate
care through an established treatment pathway, the potential adverse effects of not providing
an evidence based intervention may outweigh the benefit of screening for depression.

The treatment of comorbid depression in diabetes differs mainly in its objectives from those
of depression not accompanied by chronic physical iliness. In view of the complex
psychological and somatic interactions, depression treatment targets not only mental
symptoms and problems, it also includes diabetes-related medical goals that focus
particularly on improving the patient’s adherence to treatment and glycemic control to help
prevent diabetes-related complications. The models of care for depression in diabetes
include various approaches ranging from psychopharmacological treatment to psychological
interventions. These are complemented by algorithm-based interventions delivered by
different professional groups (e.g., collaborative care or stepped-care approaches). These
are now being supplemented by telemedical or web-based interventions. Current scientific
evidence demonstrated good treatment results regarding depression outcome in diabetes
patients with comorbid depression. This applies to a variety of psychopharmacological or
psychological interventions or a combination of both. Results are much less consistent
regarding the physical targets of diabetes therapy, as contradictory findings reveal that we
still do not know which is the most effective therapeutic approach in this field.

Based on existing guidelines and updated by current research, we suggest a practice
oriented model of stepped care for patients with diabetes and depression that could be
adapted to the individual patient’s care requirements.

This ENDOTEXT chapter aims to summarize the current state of research on the co-
morbidity of diabetes and depression in adult patients with type 1 and type 2 diabetes.



Since a great deal of published research does not differentiate between the different types of
diabetes, both types are addressed in this chapter as well. However, where differentiated
information is possible, it is specified in the text. The concept that diabetes distress overlaps
with depression but should be distinguished from depression as a mental disorder (1, 2) is
not the subject of this chapter.

DEPRESSION

As depression is one of the mental disorders often overlooked by non-psychiatric physicians,
it is frequently treated inadequately (3). This is also the case for patients with diabetes and
comorbid depression; their diagnostic rate for depression ranges from 45% (4) to 50% (5).
The dangerous interactions with diabetes and the frequent disregard of depression highlight
the importance of informing healthcare professionals about the diagnostic criteria of
depressive disorders.

According to the ICD-10 classification of the World Health Organization, depressive
symptoms can be assigned to different categories of mental disorders (6). One essential
distinguishing feature concerns the course of the depression. For the most part, a distinction
is made between depressive episodes of varying degrees of severity that occur for the first
time, and recurrent or persistent disorders. In addition, depressive symptoms are treated in
the context of adaptation disorders, other diseases and various diagnostic "residual
categories". The present chapter deals only with unipolar depression and not with bipolar
affective disorders, cyclothymia, or manic episodes.

The main focus of the ICD-10 classification is on the depressive episode, which
distinguishes at least two weeks of major symptoms from additional symptoms.

Main symptoms
- depressed mood,
- loss of interest and enjoyment
- reduced energy leading to increased fatigability and diminished activity

Other common symptoms
- reduced concentration and attention
- reduced self-esteem and self-confidence
- feeling guilty and worthless
- bleak and pessimistic views of the future;
- ideas or acts of self-harm or suicide;
- disturbed sleep;
- diminished appetite.

The severity of the depressive episode is specified by counting the number of current
depression symptoms:

- mild (4-5 symptoms): 2 main and to 2-3 additional symptoms

- moderate (6-7 symptoms): 2 main and 3-5 additional symptoms

- severe (at least 8 symptoms): 3 main and at least 4 additional symptoms



In addition, a mild or moderate depressive episode can be described as coinciding with
"somatic syndrome" or not. This applies if at least four characteristics of the somatic
syndrome are fulfilled (in case of severe depressive episodes, the somatic syndrome is
generally assumed due to the variety of symptoms).

Characteristics of Somatic Syndrome
- loss of interest or pleasure in normally enjoyable activities
- inability to react emotionally to a friendly environment or joyful events
- early morning awakening (two or more hours before the usual time)
- morning low
- psychomotor inhibition or agitation
- significant loss of appetite
- weight loss, often more than 5% of body weight in the past month;
- significant loss of libido

Furthermore, regarding a severe depressive episode: a distinction between patients "with"
and "without" psychotic symptoms can be made. If the patient presents any psychotic
symptoms (e g, impoverishment or delusional delusions), hallucinations, or depressive
stupor, the patient is additionally referred to as "with psychotic symptoms".

The most important diagnostic categories of ICD 10 in which symptoms of unipolar
depression occur are the

- Depressive episode during which the above-mentioned symptoms occur for the first
time for at least two weeks;

- Recurrent depressive disorder diagnosed if a depressive episode has already occurred
in the patient’s past;

- Dysthymia, a persistent affective disorder in which symptoms of depression persist for
at least two years but do not or rarely fulfill the criteria of a depressive episode; and

- Adjustment disorders in which depressive symptoms may occur as part of a disturbed
adaptation process following a stressful life event, but at no time are all the criteria of a
complete depressive episode fulfilled. A distinction is made between the short
depressive reaction (duration shorter than one month), the longer depressive reaction
(lasting up to two years) or the adjustment disorder with mixed anxiety and depressed
mood.

For a comprehensive description of the criteria for each category of specific disorders, see
ICD-10 Clinical descriptions and diagnostic guidelines (6). More detailed criteria are defined
in the ICD 10 Diagnostic criteria for research (7).

EPIDEMIOLOGY OF DEPRESSION IN DIABETES
Prevalence and Incidence of Depression in Patients with Diabetes

People with diabetes (type 1 and type 2) are affected by depressive symptoms relatively
often. They reveal approximately twice the prevalence of depressive disorders as control
groups without diabetes. According to the most often-cited meta-analysis of controlled
studies published already in 2001, about 9% of patients with diabetes suffer from a
depressive disorder (vs. 5% in the control groups) and about 25% of them suffer from



clinically significant depression symptoms, some of which do not meet the criteria of a
depressive disorder (vs. 14% in the control group) (8).

A recent meta-analysis using data from longitudinal studies included 11 studies reporting
binary estimates (RR) and five studies reporting time-to-event estimates [hazard ratio (HR)].
Both RR and HR were significant at 1.27 (95 % C1 1.17-1.38) and 1.23 (95 % CI 1.08-1.40)
for incident depression associated with diabetes mellitus and confirmed that diabetes is a
significant risk factor for the subsequent onset of depression (9).

As a limitation to the generalizability of these results, it should be noted that rates of
depression differ greatly across studies depending on their methodology and how they were
conceived, factors that contribute to the inconsistency of their findings. For example,
depressive symptoms and depressive disorders are often not clearly distinguished in
scientific publications. Confusion is also caused by the fact that the concepts of diabetes
distress and depression symptoms only partially overlap and are often insufficiently
differentiated (2, 10, 11).

It should also be noted that sample selection effects and confounding sociodemographic
variables also contribute to inconsistent results. For example, symptoms of depression were
detected more frequently in type 1 than type 2 diabetes (12), in women compared to men
(12, 13), in clinical samples compared to population-based samples, in patients with more
than two diabetes complications (13) and also more frequently in questionnaire studies than
in the more valid (semi-)standardized diagnostic interviews (8, 14, 15). Other differences
arise from comparing patient cohorts of different ethnicities and from diverse regions
(summarized in: (16)).

Recent results of a meta-analysis comparing patients with prediabetes, undiagnosed
diabetes, and diagnosed diabetes revealed higher depression rates especially in individuals
with diagnosed diabetes. This is likely due to the psychological burden of knowing you have
a life-long chronic illness like diabetes and of being confronted with the burden of diabetes
treatment — a few of the factors contributing to the occurrence of depressive symptoms (17).

Prevalence and Incidence of Diabetes in Patients with Depression

The interactions between depression and diabetes are bi-directional: not only does the risk
of developing depression in addition to having diabetes increase, but depressed individuals
also have a higher risk of developing type 2 diabetes during the course of their affective
disorder. Previous meta-analyses of the relationship between depression and subsequent
type 2 diabetes have revealed risk increases of 25% (18), 37% (19), 38% (20), and 60%
(21). The most recent meta-analysis, published in 2015, included 33 studies covering a total
of more than 2.4 million participants. Its results indicate that people with depression have a
41% higher risk of developing diabetes mellitus (with no differentiation between the types of
diabetes) (22). Studies of this meta-analysis addressing only type 2 diabetes reported a 32%
increase in the risk of developing diabetes in people with depression. Interestingly, this
meta-analysis also examined regional differences, showing that studies from the USA
reported a 28% risk increase, European studies 31%. By contrast, studies conducted in Asia
showed a 149% increase in risk, however, the differences are not explained (22).



Interactions Between Diabetes and Comorbid Depression

Interactions between depressive disorders and diabetes are life-threatening and affect
almost all outcome parameters of diabetes. There is ample evidence that depressive co-
morbidity is associated with a markedly worse diabetes course. In patients with diabetes,
depressive disorders are associated with hyperglycemia (23-25) and micro- and
macrovascular complications (26). They also present markedly increased mortality (27-30),
especially in elderly patients with type 2 diabetes (28) and in those with type 2 diabetes after
myocardial infarction (31).

In terms of gender-specific differences: the results are inconclusive regarding the mortality of
people with diabetes and depression. Findings from the Nurses' Health Study, a large
prospective cohort study including 78.282 women in the US indicated an 3.1-fold increased
relative risk (RRs) of mortality for women with diabetes and depression compared with
participants without either condition; the authors interpreted this to mean that women have
the higher risk of mortality (32). However, a large population-based longitudinal study in
Norway recently revealed an excess mortality risk of 3,4 (Hazard ratio) associated with
depression and anxiety only in men with diabetes, but not in women (33).

Negative interactions between diabetes and depression are also evident with regards to
psychological outcomes. For example, the health-related quality of life of patients with
diabetes and depression is considerably reduced (34) and the stress caused by diabetes is
perceived as more pronounced than in non-depressed diabetes patients (35).

There is also solid evidence that depressed individuals with diabetes find it much harder to
adhere to treatment recommendations. It has been observed that as depression worsens,
diabetes medicines are taken less regularly and patients’ satisfaction with diabetes therapy
decreases. Depressed patients with diabetes also eat unhealthier diets (36), are physically
less active, are often overweight or obese, and are more likely to smoke than non-depressed
people with diabetes (37-39).

DEPRESSION DIAGNOSIS AND SCREENING IN DIABETES

At most, half of depressed patients with diabetes in primary care are acknowledged to be
depressed and insufficiently treated (40). Such inadequate diagnostic rates of depressive
disorders are not specific to people with diabetes - they are a major problem in medical care
(41, 42).

However, if patients with diabetes suffer from comorbid depression, diagnosing a depressive
disorder can be made even harder because of the two conditions’ overlapping symptoms.
Non-depressed individuals with diabetes, especially those with poor glycemic control, may
suffer from fatigue, appetite change, or libido reduction (43) - typical symptoms of
depression. Yet other symptoms of depression do not overlap with the physical symptoms of
diabetes, and their detection by clinicians can facilitate the correct diagnosis of depression.
This applies to the cognitive and affective symptoms of depression (e.g., depressive mood,
anxiety, diminished self-esteem, feelings of guilt, pessimism, anhedonia, suicidal thoughts)
(44). Another difficulty in diagnosing depression in patients with diabetes is that those
affected are often unaware they are suffering from depression. They are often more apt to



complain about diffuse physical maladies during medical consultation, while psychological
symptoms are frequently concealed or trivialized (45).

Clinical interviews such as the Structured Clinical Interview for DSM-IV-TR Axis | Disorders
SCID interview (46) SKID or the Schedule for Clinical Assessment in Neuropsychiatry 2.1
(47), are considered the gold standard for diagnosing mental disorders like depression.
Being time-consuming and requiring appropriate training, they are mainly used in research.
In some cases, questionnaires alone are used to screen and diagnose depression
concurrently. However, as this method is associated with exaggerated rates of depression
(48, 49), it is not an advisable diagnostic option.

Given the time constraints of medical consultation in primary care, offering screening
questionnaires as the first step can be a time-saving alternative. Only a positive screening
result would then be followed by a clinical diagnostic procedure to confirm the diagnosis and
consider differential diagnoses. For the subsequent diagnosis of a depressive episode after
positive screening, it can be useful to go through the individual items on the Patient Health
Questionnaire PHQ-9 (50) together with the patient in conversation to check whether the
criteria for a depressive disorder are fulfilled. To diagnose more complex forms of
depression, it is advisable to refer the patient to a specialist such as a psychiatrist or clinical
psychologist.

A confirmed diagnosis of depression must always be followed by a clear treatment pathway
and continuous monitoring of therapy results (51).

Overview and Evaluation of Screening Tools

There are several screening and diagnostic tools that facilitate rapid and reliable diagnosis of
depression and are not costly. In their review from 2012, Roy and colleagues (49) identified
the following questionnaires as being those most frequently used to detect depression in
patients with diabetes: the Beck Depression Inventory (BDI (52); BDI-1l (563)), Center for
Epidemiologic Studies Depression Scale (CES-D) (54), the Hospital Anxiety and Depression
Scale (HADS) (55), and different versions of the Patient Health Questionnaire (PHQ)(56).
The WHO-5 Well-Being Index (57) has also been evaluated as a first-step screening
instrument for depression in adults with diabetes (58).

Many studies to identify the most effective questionnaires for screening depression in people
with diabetes have led to contradictory results, some of which are attributable to different
populations and settings (35, 48, 59, 60). In conclusion, the BDI, CES-D, PHQ, WHO-5 and
HADS exhibit adequate clinical specificity and sensitivity when screening for depression in
individuals with diabetes (58, 61). Altogether, the PHQ-9 seems to have the highest validity
as the first step in a two-stage screening procedure in people with diabetes (62); it yielded
the best evidence for adequate sensitivity (63). A recent population-based cohort study
including patients with type 2 diabetes recommended using a PHQ-9 cutoff score of 5, as
that demonstrated the best sensitivity (92.3%), with acceptable specificity (70.4%), in a two-
stage screening setup in primary care to select individuals who need to undergo further
psychological evaluation to confirm or reject the depression diagnosis (63).

Effectiveness of Depression Screening in Diabetes Care



There is a controversy about the recommendations to screen for illnesses, as long as no
advantage of screening has been demonstrated and negative consequences cannot be
ruled out. An example of a screening disadvantage is that the stigma of a depression
diagnosis can lead to the exclusion of health insurance coverage (64).

Results of a Cochrane meta-analysis showed that depression screening in the general
population has little or no effect on detection rates or the treatment of depression by
practitioners when a positive screening result is not associated with specific treatment
options. Thus recommendations for screening for depression without subsequent
established treatment pathways are not considered worthwhile (65). Similar conclusions
have also been drawn by various reviews addressing the screening for depression in people
with diabetes (49, 51, 61, 66).

Two RCTs demonstrated the lack of a benefit from depression screening in individuals with
diabetes in the absence of subsequent treatment pathways for patients identified as positive
for depression. Both studies’ authors found that compared to standard therapy, there was no
subsequent alleviation of depressive symptoms thanks to a positive screening result, even
when treatment costs rose slightly (67, 68).

Various reasons have been identified for the disappointing efficacy of depression screening
in people with diabetes (51): First, the quality of treatment for depression in primary care
tends to be suboptimal (69) — an assumption we can also make for patients with diabetes
(61). Another factor is that individuals with diabetes tend to be reluctant to participate in
depression screening and to follow a subsequent treatment recommendation (70-72). There
is also evidence that patients (70, 71) or those in poor health (72) are often
underrepresented in screening procedures. Finally, an obstacle to effective depression
screening also lies in the fact that some medical staff may perceive screening as being
incompatible with a patient-centered approach (73).

To date, there is insufficient scientific evidence for the cost-effectiveness of depression
screening in diabetes patients. Furthermore, as the quality criteria (74) for screening are
unfulfilled in many countries, screening recommendations must always be considered
against the background of the different health care systems in many countries (75). In
contrast to the limitations described above, there is clear scientific evidence that depression
screening has a positive effect on the outcome of treatment provided it is followed by
subsequent confirmation of the diagnosis and adequate treatment (76, 77).

To summarize the latest scientific evidence, we can conclude that depression screening for
patients with diabetes is only effective when it is embedded in a comprehensive healthcare
system that ensures subsequent diagnosis and treatment. Where these possibilities exist,
screening should be offered on a regular basis. Otherwise, depression screening is neither
effective nor ethically justifiable (51).

Practical Recommendation for Screening

Different questionnaires like the Problem Areas in Diabetes (PAID) questionnaire (78) or the
WHO-5-Well-Being-Index, which possess good specificity and sensitivity, have been used



for depression screening. However, their items are formulated in a manner quite distinct from
the diagnostic criteria of a depressive disorder. Screening with the Patient Health
Questionnaire PHQ-9 (79) is therefore preferable as its items are almost identical to those of
depression criteria — a factor that could help structure the subsequent depression diagnosis
in a face-to-face consultation in case of a positive screening result (text box 1).

Text box 1: Example of an effective two-step screening and diagnostic procedure for
depression followed by treatment recommendation in primary care

The two questions of the Patient Health Questionnaire PHQ-2 (50) (sensitivity 95%,
specificity 57%(80)) can either be presented as a questionnaire in preparation for the
consultation or it can be included in the interview. They are identical to the first two items on
the PHQ-9. If they are presented during the face-to-face consultation it is advisable to briefly
explain the procedure to the patient beforehand. For example: “I'd like to go through a list of
symptoms that sometimes occur when you feel unwell. It is simply a question of whether you
have suffered from the symptoms on this list over the past two weeks on most days and
most of the day.” After the patient has given his or her consent, the questions of the PHQ-9
are read aloud.

Start with the two questions ‘Over the past two weeks have you been bothered by
a) little interest or pleasure in doing things
b) feeling down, depressed or hopeless’.

If one of the questions is answered with “yes” ask the remaining seven questions on the
PHQ-9 (representing the depression criteria). If not, the procedure can be terminated here.
Since this is a third-party assessment, the decision as to whether a criterion is fulfilled is up
to the physician, not the patient. If this procedure is carried out consistently, the diagnostic
assessment takes less than 5 minutes.

If you are not qualified to diagnose depression, you should refer the patient to a healthcare
professional after a positive screening result. With trained healthcare professionals, the
depression diagnosis is confirmed or rejected based on the patient’s answers. If there are
doubts about the validity of the depression diagnosis, consultations should be carried out by
a specialist (psychiatrist or clinical psychologist).

If the diagnosis is confirmed, it is crucial to inform the patient about treatment options and
specific pathways where treatment can be obtained.

THE LINK BETWEEN DEPRESSION AND DIABETES IN TYPE 1 DIABETES
Overview

Patients with type 1 diabetes have a complex management regimen to follow to maintain
optimal health. This includes regular and frequent monitoring and keeping a record of blood
glucose concentrations, knowing what varying glucose values signify, and being able to
calculate and administer insulin doses in line with their carbohydrate intake and physical




activity. These self-care activities have a psychological impact, and it is widely
acknowledged that many patients have difficulty mastering them while striving towards
optimal glycemic control. Understanding the mechanism between type 1 diabetes and
depression will be examined along the lifespan from childhood and adolescence to
adulthood.

Childhood

Around half of all cases of type 1 diabetes have their onset in childhood and thus the
potential to cause substantial disruption to normal developmental processes which in turn
increase the risk of depression.

Depression can be difficult but not impossible to diagnose in childhood, yet few studies have
investigated the association between depression and type 1 diabetes during that phase of
life. It is likely that the child experiences distress that probably goes undetected but which
might manifest as irritability, oppositional behavior, refusing to go to school, or abnormal
illness behaviors. The adult caregiver is usually responsible for the complex decision-making
associated with these tasks, such as dosing insulin based on blood glucose readings and
diet, and these issues should be considered in conjunction with the burden of parental
responsibility (81).

Very few studies have addressed of the effect of the family milieu, and those that exist
suggest that children with type 1 diabetes who grow up in an high expressed emotion
environment are more likely to have poor glycemic control (82, 83). The quality, nature and
strength of attachment between child and parents is a key factor in how well the child adjusts
to type 1 diabetes and in its psychological sequelae. The attachment theory proposes that
past experiences with caregivers are incorporated psychologically to form cognitive models
that inform future interpersonal relationships, and these patterns of attachment persist in
later life and may replicate in the individual's relationship to their diabetes (84, 85).

Adolescence

The transition from childhood to adolescence is when caregiving is transferred from the
patient’s parents to self-managing their diabetes. Greater independence coincides with
emergence of risk-taking behaviors, such as experimenting with alcohol and other
substances, the development of one’s identity, and desire for peer approval (86, 87).
Biologically speaking, puberty is associated with physiological insulin resistance in part to
increase the production of growth hormone. In view of these rapid psychological and
physiological changes, diabetes distress is widely acknowledged in adolescents with type 1
diabetes, and is associated with poor glycemic control, prominent negative beliefs about
diabetes, such as the fear of hypoglycemia when with others, and reduced self-efficacy
(88). These experiences of transition from childhood dependence towards adulthood and
independence can be linked to emotions expressed within the family that are associated with
poor glycemic control (89).

Adolescence is a critical window for the emergence of eating disorders, as becoming more
aware of one’s body and the body image are part of the process of becoming aware of the
self, and their interaction with type 1 diabetes is additive at this stage of life. Depression is



often a comorbidity of eating disorders (90). In a case-control study comparing patients with
both type 1 diabetes and an eating disorder to those with only an eating disorder, the group
with type 1 diabetes had statistically significantly lower scores on the Beck Depression
Inventory—an unexpected outcome (91).

Early Adulthood

Despite the plethora of studies reporting the prevalence of depression in type 1 diabetes in
adulthood, mechanistic studies of depression are sparse. Those who are most depressed
have the poorest glycemic control (92). However, cross-sectional evidence suggests that
diabetes-specific emotional distress, rather than depression, is associated with poor
glycemic control in adults with type 1 diabetes (93). Another mechanism is social problems
that are very often neglected in the conventional clinical model; patients with depression are
more likely to be of non-Caucasian ethnicity and have lower socioeconomic status (94).

THE LINK BETWEEN DEPRESSION AND DIABETES IN TYPE 2 DIABETES
Common Biological Origins of Depression and Type 2 Diabetes

The association between depression and type 2 diabetes is bidirectional and the underlying
mechanisms are complex. Mediation by behavioral factors such as reduced self-care do not
fully explain this link. For instance, depressive symptoms are not as strongly associated with
worse glycemic control as would expect (95). Depressive symptoms appear to have a
stronger effect on the risk of type 2 diabetes than the effect of type 2 diabetes on the risk for
depression (60% versus 24%, respectively) (21, 96).

In terms of the natural history of type 2 diabetes, pooled data suggest there is also a link
between depression and insulin resistance (97). A few prospective studies showed that
depression is associated with later insulin resistant partly attenuated by obesity (98). These
findings suggest there may be preceding risk factors and mechanisms shared by both
conditions. Potential common mechanisms include the chronic activation of innate immunity,
the HPA axis, and circadian rhythms.

Innate Immunity and Inflammation

Activation of the innate immunity and an acute-phase inflammatory response underlie the
pathogenesis of type 2 diabetes, factors substantiated by systematic reviews of
observational studies (99). There is also evidence that the mechanism of some experimental
diabetes treatments may be anti-inflammatory, such as interleukin 1 receptor antagonist and
non-steroidal anti-inflammatory drugs (100, 101). The cytokine-mediated inflammatory
response is also implicated in depression. Increased cytokine serum concentrations appear
to communicate across the blood-brain barrier (102). Depressive symptoms are a common
side effect of inflammatory agents such as the cytokine interferon alfa (103). A meta-analysis
of the association between cytokines and major depression found that depressed individuals
presented statistically significantly higher circulating concentrations of tumor necrosis factor
(TNF) and interleukin-6 (104). Furthermore, adjunctive therapy with the anti-inflammatory
celecoxib (PTGS2 inhibitor) reduced depressive symptoms (105).



Whether the role of innate immunity in depression in people with type 2 diabetes is the same
as those with depression but without type 2 diabetes is not known, but on face value it is
likely to be the same mechanism. In a population-based sample of people with incident-type
2 diabetes, those with significant depressive symptoms already had a poor prognosis at
diagnosis. They were more overweight, approximately 5 years younger, had higher
concentrations of C-reactive protein (CRP) and interleukin 1-receptor antagonist, and higher
white-cell counts, but not worse glycemic control than people with type 2 diabetes who were
not depressed (106). Increased concentrations of CRP and interleukin 6 are known to raise
the risk of type 2 diabetes (107) and depression (108) after adjusting for covariates. In a
large Japanese cohort of over 3500 outpatients with type 2 diabetes, the cross-sectional
association between high CRP concentrations and depression was significant in those with
high BMI (109). Depression is associated with a significant increased risk of dementia in
patients with type 2 diabetes compared to those without depression and without type 2
diabetes, (110) and increased concentrations of interleukin 6 are associated with cognitive
decline in patients with type 2 diabetes (111).

The association between the activation of innate immunity and depression and type 2
diabetes has been observed early in the life course (112). Childhood abuse, neglect, or both
are major mediators of the cross-sectional relation between increased concentrations of
inflammatory cytokines and depression in adults (113).

If inflammation is involved in pathogenesis of depression in type 2 diabetes, reducing
inflammation might be a novel treatment. However, no studies have attempted to modify
inflammation when treating depression in patients with type 2 diabetes. With the potential
benefit of improving glycemic control and alleviating depressive symptoms concurrently, anti-
inflammatory approaches to treat depression in patients with type 2 diabetes should be a
focus of the next generation of research.

The Hypothalamic-Pituitary-Adrenal Axis (HPA Axis)

Acute and chronic stress activates the HPA axis which regulates the adrenal glands’
glucocorticoid production. There are many definitions of psychosocial stress, and depression
lies within the stress spectrum. Here stress is understood as what the individual perceives as
a psychological burden based on how they interpret their past and present sensory inputs
from their environment. Psychosocial stress entails many different environmental processes
and factors ranging from socioeconomic deprivation and occupational status and hierarchy,
life events, abuse, and trauma.

Chronic stress is associated with hypercortisolemia and can lead to increased circulating
free fatty acids that can impair the function of insulin (114). These factors are thus on the
causal pathway toward metabolic dysfunction, insulin resistance, and type 2 diabetes.
Depression is associated with chronic dysregulation of the HPA axis. Excess cortisol hinders
neurogenesis in the hippocampus, a region implicated in both depression and type 2
diabetes (115-117). The difficulty in interpreting many of these studies is that overactivation
of the HPA axis is most obvious in patients with severe depression, whereas most
depressed individuals suffer from depression of mild-to-moderate severity. The evidence of
HPA-axis dysregulation in this group is less convincing (118).



Nevertheless, that HPA-axis dysregulation might play a role represents a plausible common
link in both depression and type 2 diabetes (119). Excess stress early in the life course leads
to attenuated development of the hippocampus and amygdala, which are areas in the brain
linked to both depression and type 2 diabetes (120). Pharmacological manipulation of the
HPA axis could provide novel treatments for both conditions, as animal models have
suggested, but such investigations have not been conducted in humans yet (121).

Circadian Rhythms

Both depression (122) and type 2 diabetes reveal disrupted circadian rhythm and sleep
patterns. It is noteworthy that increased concentrations of CRP and interleukin 6 are present
in a range of disturbed sleep patterns such as hypersomnolence, decreased slow-wave
sleep, and increased rapid eye movement density (123-126).

At the cellular level, environmental cues such as light—dark cycles, food, and social cues,
control the expression clock genes (127). In patients with type 2 diabetes, clock gene
expression has been directly associated with fasting glucose concentrations (128). In
patients with depression, sleep deprivation therapy might be due to the resetting of abnormal
clock genes and subsequent restoration of circadian rhythms (129). This finding highlights
the translational potential of these emerging biological pathways, and studies investigating
the role of clock genes in depression in patients with type 2 diabetes are needed.

Psychological Factors

Depression is one of the most common psychological factors in type 2 diabetes, but there
are additional independent but not mutually exclusive psychological factors, namely the
diabetes distress or burden, and other psychological processes such as disordered eating.

Diabetes Distress

Generic quality of life, wellbeing and distress measures enable us to compare conditions, but
they do not capture the distress and burden that relate specifically to the patient’s disease
(2, 35). This is important because these specific cognitions and affect or worries are linked to
avoidant disease behaviors. In the context of diabetes, this includes medication
administration, the self-monitoring of biodata, and assuming a healthier lifestyle. Thus, there
is validity to proposal that detecting and intervening with negative, diabetes-related
cognitions and emotions may help improve confidence and the ability to self-manage.
Typical type 2 diabetes cognitions are very closely related to guilt and shame worsened by
societal stigma and “fat shaming”, namely cultural beliefs that the patient is to be blamed for
the condition through the neglect of their health and body. Other diabetes-specific stressors
are living with fluctuating blood glucose concentrations, the continuous need to calculate and
balance insulin doses with carbohydrate intake and physical activity, and worries about
hypoglycemia and about passing the condition on to their offspring. Patients often describe
these as burdens that are '24/7".

Delays in initiating insulin treatment are also increasingly acknowledged (130). The reasons
are multifactorial, but in essence the patient-clinician relationship sometimes can sometimes



discourage the use of insulin. Clinicians may avoid mentioning insulin as a treatment option,
as that is akin to giving bad news, and some use insulin as a threat in the ill-founded hope
that the patient will then adopt a healthier lifestyle and take their diabetes medication as
prescribed. Patients, on the other hand, perceive insulin as the end-of-the-line, that disabling
and frightening complications are around the corner, that they have been a 'bad diabetic' and
failed; they may worry about injecting, or be afraid of needles (of both injecting insulin and
other injectable therapies, and of lancing to check blood glucose) (131). In some cultures,
insulin initiation may lead to marital breakdown. When these fears lead to anxious or
depressive symptoms, this can lead to the phobic avoidance of insulin therapy.

The most commonly used measures of diabetes distress are the Problem Areas In Diabetes
(PAID) scale (78), and its revised and shorter version, the 17-item Diabetes Distress Scale
(DDS) (132), both of which quantify diabetes-distress. Up to a third of people with diabetes
suffer from diabetes distress, and its severity and frequency differ across clinical settings
(less in primary than in secondary care) (133), nations, and ethnicities (134).
Diabetes-distress exhibits moderate to strong positive correlations with self-reported
measures of depression (135). There has been longstanding controversy as to which
(depression or distress) has the strongest effects on self-care, and whether diabetes distress
is a cognitive representation of depression or an independent psychological process (136).
In a large longitudinal (lasting over 12 months) multinational study of adult patients with both
types of diabetes, there were slightly higher prevalence rates of diabetes distress versus
depressive symptoms (13% versus 10%, respectively ) with about 5% screening positive for
both (137). On the other hand, in another study, worse glycemic control increased the risk
for diabetes distress, but not for depressive symptoms (138). There is still a need for more
observational studies using repeated measures to monitor the onset, progression, and
interaction between depressive symptoms and diabetes distress and the relative effects of
these on self-management. This is clinically important to develop innovations in
psychological interventions, as the scientific community needs to decide which should take
priority: treating depressive symptoms, or alleviating diabetes distress.

Other Psychological Factors

That eating disorders are common in type 2 diabetes was first described over 20 years (139,
140), yet there is still insufficient research in this field. Many patients describe their behavior
as grazing, emotional eating, or a feature of boredom especially when they are sedentary,
such as when doing office work or watching TV. There is a paucity of cross-sectional studies
assessing this comorbidity and determining which of these conditions comes first. This topic
would seem important to the primary prevention of type 2 diabetes, and to ensuring the most
appropriate treatments are targeted. For instance, interventions to integrate depression
management in type 2 diabetes might alleviate depression, but if longstanding habits, e.g.,
relieving negative emotions by eating, are not also addressed, they will persist.

PREVENTION OF DEPRESSION IN PEOPLE WITH DIABETES
Given the increased risk of depression in people with diabetes, it seems necessary to offer

interventions to prevent depression for this high-risk group of patients. In fact, as results from
a meta-analysis demonstrated, there are effective approaches to prevent depression in



people without diabetes (141). However, there is presently no scientific evidence on such
interventions in people with diabetes (142).

Two recent trials focused on the secondary prevention of major depression for patients with
diabetes already affected by minor depression, a group with a substantially higher risk for
exacerbated depression. In the first trial, a stepped-care program for subthreshold
depression was compared with usual care in patients with type 2 diabetes and/or coronary
heart disease. Their results indicated that this intervention was no more effective than usual
care in preventing major depression (143). In contrast, results from a multicentric,
randomized, controlled trial including elderly patients with type 2 diabetes and minor
depression demonstrated that after 15 months, cognitive behavioral therapy (CBT) was more
effective than treatment as usual to prevent the progression or conversion to major
depression (144).

TREATMENT OF DEPRESSION IN DIABETES
Treatment Goals

Considering the deleterious interactions between the two disorders, depression treatment
should obviously always focus simultaneously on medical and psychological goals in people
with diabetes (51, 145). Depression-related goals prioritize the prevention of suicidal acts
where relevant in individual cases. Apart from this, the central aim of the treatment of
depression is complete remission or at least significant alleviation of depression symptoms.
Further objectives include preventing subsequent depressive episodes and improving
health-related quality of life. The most important medical treatment goal is to reduce
diabetes-related complications and premature mortality. Glycated hemoglobin (HbA1.) is an
established biomarker for the prognosis of diabetes and is thus usually considered a primary
target variable. These somewhat general therapy goals are supplemented by the patients’
goals, which are usually defined more concretely and often incorporate other aspects of their
life (text box 2). In summary, providing the ideal therapy of depression for patients with
diabetes would be an intervention that reduces the symptoms o depression and improves
glycemic control concurrently (51, 145).

There is no scientific evidence for prioritizing medical or psychological treatment goals for
people suffering from depression and diabetes. However, from the clinical perspective it
would appear sensible to focus initially on the rapid alleviation or remission of depression.
This recommendation is based on the differences in the time course of treatment responses;
where response to treatment can be expected within 2 to 4 weeks of starting
antidepressants and several weeks longer for psychological interventions. By contrast,
behavioral changes towards a healthier lifestyle or changes in diabetes treatment leading to
better glycemic control take several months until an assessment is feasible. Most important,
alleviating depression may be a prerequisite to good diabetes self-management, as people
with diabetes are more likely and willing to adhere to their diabetes management if they are
in better spirits and are feeling more positive (51).



Text box 2: How to improve the adherence to treatment goals in patients with diabetes and
depression treated in primary care?

Following a participatory decision-making encounter, it is advantageous to discuss therapy
goals together with the patient to heighten their commitment to achieving their goals (146). It
is not uncommon, however, for patients to formulate goals that cause the practitioner to
worry that ‘diabetes is being neglected’. In such cases, it makes obvious sense to encourage
additional diabetes-related targets. However, therapy goals set by healthcare providers are
usually only effective when the patient genuinely adopts them. For example, a well-
intentioned recommendation to reduce the "HbA. value by a percentage point" or to become
"physically more active" can trigger a socially desirable response in many patients: The
patients agreement to the recommendation without actually having decided to commit
themselves to this goal. Since they often fail to fulfill this obligation, they often feel guilty or
discouraged - factors that can then impair the relationship between the practitioner and
patient. To avoid this negative interaction and introduce goals from the practitioner’s
perspective, it can be useful to explicitly emphasize that in addition to the patient's goals, a
suggestion is made from the practitioner's professional point of view. That goal should be
formulated as concretely and as action-oriented as possible to be fulfilled within a specific
time frame. Instead of proposing weight loss or lower HbA ., the specific behaviors that
would lead to those conditions should be identified and recommended (147). The patient
should then be asked whether they are willing to work toward this objective and how
important they find the recommendation. The basic attitude in the conversation should
convey serious openness towards the patients’ potentially different goal. If the patient agrees
in principle with the recommended goal, they should be asked what problems are likely to
crop up while trying to reach the goal. If the goal seems overly ambitious, the practitioner
should attempt to adapt their recommendation to the patient's condition, motivation, and
resources as the first step. In the further treatment course the practitioner can then check
whether more demanding goals would be acceptable and more apt to be implemented by
the patient.

Models of Care

Various care models are available for treating depression in diabetes, namely conventional
consultations, psychopharmacological treatments, psychological interventions and
increasingly, telemedical and web-based treatment approaches (51, 148, 149).

The vast majority of the evaluated psychopharmacological treatment used antidepressants,
especially selective serotonin reuptake inhibitors (SSRI) and in some cases supplementation
with magnesium and vitamin D for patients with corresponding deficiencies.

Psychological interventions delivered by different professional groups include problem-
solving techniques, self-management strategies and counseling, cognitive behavioral
therapy (CBT) and rarely, psychodynamic therapy. These approaches have also been
supplemented by attempts to increase the level of physical activity in depressed patients
with type 2 diabetes. The treatment settings of the various interventions ranged from
individual or group therapy to complex interventions such as collaborative care or stepped-
care approaches.




Collaborative care interventions are interdisciplinary team-based and population-focused
approaches (150) in which evidence-based treatment options, the routine monitoring of
outcomes, and proactive follow-up contacts are provided. This is supplemented by self-
management training and support for patients, the supervision of care managers, and
decision support for primary care physicians. On the other hand, stepped-care approaches
rely on algorithm-based treatment plans that are individually tailored to the needs and
problems of each patient. The fundamental idea behind these models is to offer different
step-by-step, evidence-based treatments whereby, based on specific cut-off measurements,
those involved decide whether the outcome suffices, or whether the next treatment stage
should be initiated. Patients' preferences are also taken into account (148).

Most recent developments in the treatment of depression in diabetes are web-based
interventions and mobile health applications that focus on behavioral health coaching and
the CBT-oriented self-management of depression (149).

Summary of Meta-Analyses for the Treatment of Depression in Diabetes

Interventions to treat depression in people with diabetes have been systematically evaluated
since 1998 in randomized controlled trials (151). Since then, this field of research has been
developing rapidly and several meta-analyses or systematic reviews are now available (see
table 1). However, considering the summarizing results of the meta-analyses it is important
to consider that the underlying individual RCTs show large methodological variations. This
includes the type of interventions investigated (face-to-face intervention, telephone or web-
based treatment, group versus individual treatment, medication, etc.), comparison
conditions, the type of health-care provider service providers (e g, primary, secondary or
collaborative care) and the methodological quality of the studies. Altogether this leads to the
limited comparability of the available studies. While older meta-analyses or systematic
reviews attempted to summarize all available intervention studies in this field (51, 152, 153),
meta-analyses for specific interventions (154-157) are now increasingly being published.

In line with the objective of a summarizing description, this chapter does not present
individual studies on the treatment of depression in diabetes, but presents all meta-analyses
and systematic reviews of RCTs published so far, supplemented by a meta-review from
2015 (51) (see table 1). The results are presented in individual sections for the different
interventions. Effect sizes (Cohen's d and Hedges’ g) are considered as small from 0.2 to
0.5, moderate from 0.5 to 0.8, and large for > 0.8 based on benchmarks suggested by
Cohen among others (158, 159).

Psychological Interventions

Summarizing the results of the available meta-analyses on the effectiveness of
psychological interventions for the treatment of depressive disorders in people with diabetes,
moderate to strong treatment effects can be observed in meta-analyses with some
methodological limitations, including the use of combined measures not differentiating
between glycemic control and depression symptoms (152) or the non-inclusion of a
substantial number of relevant RCTs (155). Meta-analyses or systematic reviews with a
more rigorous methodology, on the other hand, tend to indicate only medium effect sizes
regarding the reduction of depression intensity and the achievement of remission (51,161).



Two recent meta-analyses (154, 157), analyzed exclusively the effectiveness of CBT in
people with diabetes and comorbid depression and included some of the RCTs of the
aforementioned meta-analysis updated with newer RCTs. Interestingly, the results show
decreasing effects for CBT the longer the follow-up duration of the studies lasts, starting with
moderate-to-strong effects in the short-term, small-to-moderate effects in the medium-term
and small effects in the long-term follow-up analyses. These data may indicate CBT’s
reduced long-term efficacy in diabetes patients with depression compared to depressive
people not affected by diabetes (160). Thus, the former assumption that people with
diabetes can benefit from CBT as much as depressive people without diabetes is challenged
by newer data. It can still be assumed that this group of patients benefits well in the short
and medium term, but the long-term effects may be lower than expected due to the impact of
the comorbidity with diabetes.

Results of the meta-analyses are inconclusive in terms of improving glycemic control by
psychological interventions in people with diabetes and comorbid depression (51, 153-155,
157). CBT may have a short-term positive effect that is no longer detectable in medium and
long-term follow-up examinations, as (only) one meta-analysis revealed (157).

In conclusion, psychological interventions including CBT demonstrate moderate
effectiveness in reducing depression severity and achieving remission in people with
diabetes and depression. Results concerning the improvement in glycemic control, however,
are inconsistent and indicate low effectiveness at best.

Pharmacological Treatment

Results from placebo-controlled RCTs on the treatment of depression in people with
diabetes with antidepressants (mostly SSRIs) exhibit medium-to-large short-term effects for
up to six months. Due to the limited number of follow-up examinations, no conclusions can
be made about the medium-to long-term effectiveness of these drugs in comparison with
placebo - an important limitation considering depression’s frequent relapse. Studies
comparing various antidepressants showed no significant differences in the effectiveness of
depression treatment (51, 153).

The results are heterogeneous regarding the amelioration of glycemic control, indicating a
slight improvement in HbA,; by selective serotonin reuptake inhibitors in the short term. The
comparison of various antidepressants showed no significant difference, with the exception
of one trial in which ameliorated glycemic control was observed over the short term in those
patients treated with fluoxetine compared with those who took citalopram (51, 153).

In summary, pharmacological interventions are effective in the short-term treatment of
depression in diabetes when compared to placebo. Antidepressants demonstrated the most
consistent mild-to-moderate effect regarding better glycemic control, but the results remain
inconclusive and long-term effects are unknown.



Table 1: Meta-analyses, systematic reviews and meta-review of treatment for depression in diabetes.
Reference Methods, number of RCTs and Results for depression Results for glycemic control
patients, topic of research
(within diabetes and depression
treatment)
Li et al Meta-Analysis Cognitive behavioral therapy Cognitive behavioral therapy
(2017) (154) (10 RCTs, 998 patients) Depression severity (7 RCTs) HbA. (7 RCTs)
SMD = -0.65 (95%CI -0.98 to -0.31) SMD = - 0.22 (95% CI —0.53 to — 0.08)
Topic: Effectiveness of CBT No statistically significant effects
Depression severity (short-term, 6 RCTs)
Summary measure SMD =-0.86 (95%CI -1.41 to -0.31)
Standardized mean differences
(SMD) Depression severity (long-term, 5 RCTs)
SMD = -0.38 (95%CI -0.57 to -0.19)
Xie et al Meta-Analysis Psychosocial intervention (unspecified) Psychosocial intervention (unspecified)

(2017) (155)

(31 RCTs, 2616 patients)

Topic: Effectiveness of
‘psychosocial intervention‘(157)

(unspecified)

Summary measure: SMD

Note: 23 RCTs written in Chinese and 5 RCTs
written in English. Most internationally published

RCTs of the other meta-analyses were not included

Depression severity (28 RCTs)
SMD =-1.50 (95% CI =-1.83 to -1.18).

Note: 17 RCTs written in Chinese and 5 RCTs written
in English. Most internationally published RCTs of the

other meta-analyses were missed.

HbA+ (22 RCTS)
SMD = -0.81 (95% CI =-1.10 to -0.53)
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Table 1 (continued):

Meta-analyses, systematic reviews and meta-review of treatment for depression in diabetes.

Reference Methods, number of RCTs and Results for depression Results for glycemic control
patients, topic of research
(within diabetes and depression
treatment)
Uchendu et Meta-Analysis Cognitive behavioral therapy Cognitive behavioral therapy
al (2016) (12 RCTs, 1445 patients) Depression severity (short-term, 4 RCTs) HbA. (short-term, 5 RCTs)
(157) SMD = -0.52 (95% CI -0.79 to — 0.26) SMD =-0.2 (95% CI -0.5 to — 0.02)
Topic: Effectiveness of CBT No statistically significant effects
Depression severity (medium-term, 5 RCTs)
Summary measure: SMD SMD =-0.43 (95% CI -0.79 to —0.06) HbA . (medium-term, 7 RCTs)
SMD =-0.4 (95% CI -0.6 to — 0.2)
Depression severity (long-term, 5 RCTs)
SMD = -0.26 (95% CI -0.41 to -0.10) HbA . (long-term, 6 RCTs)
SMD =-0.1(95% CI-0.3 to—0.1)
No statistically significant effects
Petrak et al Meta-Review Psychological interventions Psychological interventions
(2015) (51) Depression severity (12 RCTs) HbA; (7 RCTs)

(29 RCTs, 3739 patients)

Topics

Psychological interventions
(12 RCTs, 1647 patients)

SMD from -0.14 to -1.47

SMD from -0.68 to 0.47
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Table 1 (continued):

Meta-analyses, systematic reviews and meta-review of treatment for depression in diabetes.

Reference Methods, number of RCTs and Results for depression Results for glycemic control
patients, topic of research
(within diabetes and depression
treatment)
Petrak et al Pharmacological interventions Pharmacological interventions versus placebo Pharmacological interventions versus placebo
(2015) (51) (11 RCTs, 470 patients) Depression severity (7 RCTs) HbA (short-term, 6 RCTs)
_ continued SMD from -0.25 to -1.65 SMD from -0.10 to -0.98

Psychological vs. pharmacological
interventions
(1 RCTs, 251 patients)

Collaborative/ stepped-care
(5 RCTs, 1371 patients)

Summary measure:
SMD or Odds ratio (OR)

Comparison between active interventions

Fluoxetine versus Paroxetine
Remission of depression (1 RCTs)
OR =1.4 (95% CI1 0.23 to 8.46)

Magnesium supplementation versus Imipramine
in depressive patients with a magnesium deficiency
Depression severity (1 RCTs)

SMD = 0.50 (-3.04 to 4.04)

Fluoxetine versus Citalopram
Depression severity (1 RCTs)
SMD = 0.40 (-1.43 to 2.23)

Comparison between active interventions

Fluoxetine versus paroxetine
(1 RCTs) Not reported

Magnesium supplementation versus Imipramine
in depressive patients with a magnesium deficiency
(1 RCTs) SMD =-0.10 (-1.24 to 1.04)

Fluoxetine versus Citalopram
(1 RCTs) SMD =-1.00 (-1.85 to -0.15)
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Table 1 (continued):

Meta-analyses, systematic reviews and meta-review of treatment for depression in diabetes.

Reference Methods, number of RCTs and Results for depression Results for glycemic control
patients, topic of research
(within diabetes and depression
treatment)
Petrak et al Diabetes-specific CBT versus Sertraline Diabetes-specific CBT versus Sertraline
(2015) (51) Depression severity (1 RCT) (1 RCT) SMD =-0.12 (-0.49 to 0.24), not significant
. SMD =-0.39 (-0.02 to 0.76), not significant
- continued
Collaborative or stepped-care interventions Collaborative or stepped-care interventions
Depression severity: SMD from -0.13 to -0.68 SMD from 0.00 to -0.54
Atlantis et al  Meta-Analysis Collaborative care vs. usual care Collaborative care vs. usual care
(2014) (156)

(7 RCTs, 1895 patients,

including 2 RCT with mixed
samples comprising diabetes

patients)

Topic: Effectiveness of

collaborative care

Summary measures

Depression severity: SMD

HbA1c: Weighted mean difference

(WMD)

Depression severity (short-to-medium term,
(7 RCTs)
SMD =-0.32 (95% CI -0.53 to(51, 156) -0.11)

HbA . (short-to-medium term, 7 RCTs)
WMD = -0.33% (95% CI -0.66% to —-0.00%)
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Table 1 (continued):

Meta-analyses, systematic reviews and meta-review of treatment for depression in diabetes.

Reference Methods, number of RCTs and Results for depression Results for glycemic control
patients, topic of research
(within diabetes and depression
treatment)
Baumeister ~ Cochrane Systematic Review Psychological interventions Psychological interventions
etal (2012) (19 RCTs, 1592 patients) Depression severity (8 RCTs) HbA1. (short-term, 4 RCTs)
(153)

Topic: Effectiveness of
psychotherapy, antidepressant

medication and collaborative care

Psychological interventions
(8 RCTs, 1122 patients)

Pharmacological interventions vs.
placebo (8 RCTs, 377 patients)

Pharmacological interventions vs
other pharmacological interventions
(3 RCTs, 93 patients)

SMD from -1.47 to -0.14
Remission of depression (short-term, 4 RCTs)
OR =2.88 (95% CI 1.58 to 5.25).

Remission of depression (medium-term, 2 RCTs)
OR =2.49 (95% Cl 1.44 t0 4.32)

Pharmacological interventions vs. placebo
Depression severity (7 RCTs):
SMD =-0.61 (95% CI -0.94 to -0.27)

Remission of depression (short-term, 3 RCTs)
OR =2.50 (95% CI 1.21 to 5.15).

MD = -0.4% (95% CI1 -0.6 to -0.1)

Pharmacological interventions vs. placebo
HbA¢ (short-term): MD = -0.4% (95% CI -0.6 to -0.1)

Pharmacological interventions

vs other pharmacological interventions

No significant differences between the examined
pharmacological agents, Exeption in one trial
(Fluoxetine versus Citalopram)

HbA ¢ (short-term): MD = -1.0% (95% CI -1.9 to -0.2)
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Table 1 (continued):

Meta-analyses, systematic reviews and meta-review of treatment for depression in diabetes.

Reference Methods, number of RCTs and Results for depression Results for glycemic control
patients, topic of research
(within diabetes and depression
treatment)
Baumeister Summary measures Pharmacological interventions Pharmacological interventions
et al (2012) HbA1c: Mean differences (MD) vs other pharmacological interventions vs other pharmacological interventions
(153) Depression severity: SMD No significant differences between the examined No significant differences between the examined
- continued Depression remission: OR pharmacological agents (3 RCTs) pharmacological agents (3 RCTs)
van der Meta-Analysis Estimate of interventions on combined outcomes not differentiating between
Feltz- (14 RCTs, 1724 patients) depression symptoms and HbA;,
Cornelis et
al (2010) Topic: Effectiveness of Psychotherapeutic interventions
(152) psychotherapy, antidepressant

medication and collaborative care

Summary measures

Effect sizes (Cohen's d) for a
combined outcome measure
(depressive symptoms and HbA

together)

Cohen's d: - 0.581 (95% CI -0.770 to —0.391)

Pharmacological interventions
Cohen's d: - 0.467 (95% CIl -0.665 to —0.270)

Collaborative care interventions
Cohen's d: - 0.292 (95% CI -0.429 to —0.155)
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Psychopharmacological vs. Psychological Interventions

So far, there has only been one RCT in people with diabetes and co-morbid depression in
which the efficacy of an antidepressant, in this case sertraline, was compared to a
psychological intervention, in this case CBT (51, 161).

The study was conducted in a secondary-care setting and compared the effectiveness of
effects of diabetes-specific CBT for 12 weeks compared to sertraline treatment in patients
with poorly controlled diabetes and major depression. Continuous treatment to prevent
relapse of depression was provided for an additional 12 months in the sertraline group. In the
CBT group, investigators assumed that carry-over effects would stabilize the results without
further treatment. Both sertraline and CBT reduced depression severity at the end of
treatment, but sertraline was more effective than CBT in preventing relapse at the 1-year
follow-up for patients who remitted with treatment. Poor glycemic control remained nearly
unchanged during the entire trial in both intervention groups. The authors concluded that
CBT and sertraline as single treatment are insufficient to treat diabetes patients with
depression and poor glycemic control in secondary care (161).

Collaborative Care and Stepped-Care Approaches

Meta-analyses for collaborative or stepped-care interventions have shown a considerable
between-study heterogeneity and altogether have demonstrated moderate effectiveness
compared to usual care in alleviating the depression severity in people with diabetes and
depression. The targeted improvement in glycemic control revealed small-to-moderate
effectiveness in the short-to-medium term (51, 152, 153, 156)

In summary: collaborative and stepped-care approaches demonstrating a slight-to-moderate
positive influence on depression and glycemic control.

Critical Appraisal of the Current Evidence

Considering the current state of research on the treatment of depression in people with
diabetes, we notice that despite considerably more intensive research, we have gained little
knowledge in recent years.

There is ample evidence of the moderate efficacy of psychological or psychopharmacological
interventions in alleviating depressive symptoms. However, it should be emphasized that
only the short-term efficacy of drug interventions has been well investigated, whereas there
are practically no medium- and long-term study results. Combined therapies have been
assessed particularly in the USA. In these so-called "collaborative care" and "stepped care"
approaches, psychological and drug treatments were flexibly offered or combined according
to certain algorithms and depending on the response to individual treatment steps. This study
design does not enable us to identify effective components of a treatment and/or to test the
superiority of one component over another. The only thing that can be predicted is whether
this combined treatment approach offers advantages in contrast to a standard treatment,
which has repeatedly been demonstrated with moderate effect sizes.
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Studies investigating CBT have usually applied more stringent research methodology than
have other RCTs of psychological interventions in the field of diabetes research. Recent
meta-analytical summaries of these studies showed that CBT’s effect becomes weaker the
longer the study lasts; it thus appears to be less effective than in depressed people with
diabetes than in those without it.

The evidence of improved glycemic control has been far more heterogeneous and
contradictory, especially regarding psychological interventions. RCTs that reported a positive
influence on HbA,, yielded at best modest-to-moderate effects and included SSRIs and
partly collaborative care interventions. For patients in secondary-care settings with very poor
glycemic control, neither CBT nor sertraline led to better glycemic control

The generalizability of the available studies is limited by sample selection effects and other
methodological limitations. Claims about the treatment of patients in secondary (specialized
practices) and tertiary care (in-patient treatment) can hardly be made, as almost all studies
were conducted in primary care settings. As a further limitation, it should be noted that most
of these studies were conducted in countries with comparatively advanced health care
systems, i.e., Europe and the US, while the vast majority of people with diabetes live in low-
and middle-income countries (171) with different cultures and under other socioeconomic
conditions and healthcare systems — all factors that limit the applicability of the current
scientific evidence to those countries. Most important, since comparative therapy studies
between active interventions for this group of patients have been so few, the question as to
which is the most effective treatment method remains unanswered.

Future research needs to be more specific in describing the characteristics of participants
(e.g., primary vs. secondary care; good vs. poor glycemic control, etc.) instead of
perpetuating the general conclusion that all examined interventions are more or less effective
for all people with diabetes and depression. More knowledge is needed about which are the
most effective components within complex interventions, and about treatment duration and
dosage regimens. Finally, it is of particularly importance to develop suitable communication
strategies that allow us to reach those patient groups with special needs, and to adapt
treatments according to the requirements of the specific clinical setting, culture, and country.

RECOMMENDATIONS FOR CLINICAL PRACTICE

The implementation of medical standards is constrained by limited resources in many parts
of the developing world, leading to different levels of medical care worldwide. The
International Diabetes Federation (IDF) classifies levels of care as ranging from ‘limited care’
(with insufficient medical resources and too little qualified medical staff), to ‘recommended
care’ (evidence-based cost-effective care), and finally, ‘comprehensive care’ (most up-to-
date, all necessary health technologies available) (75). Until now, only one evidence-based
guideline specifically addressing the treatment for depression in people with diabetes has
been published in Germany within a healthcare system at the IDF level of ‘recommended’ or
‘comprehensive care’ (145, 162). Other guidelines from the UK National Institute for Health
and Care Excellence (NICE) address the treatment of depression in people with chronic
physical disorders, including patients with diabetes (163).

26



There is still insufficient scientific evidence to make concrete recommendations regarding the
treatment of depression in diabetes patients with specific characteristics such as the type of
diabetes, quality of glycemic control, diabetes complications, etc. Nevertheless, such
characteristics must be considered when treating individual patients. Diabetes therapy as
such does not differ from the treatment of non-depressive patients with comorbid depression,
and should follow national and international guidelines, e.g., (164-166).

Safety Precautions for the Psychopharmacological Treatment of Depression in
Patients with Diabetes

Treatment with antidepressants, especially in patients with diabetes, requires particular
attention to the side effects and contraindications, as well as potential interactions with
glucose metabolism and other drugs. For this reason, the guidelines "Psychosocial and
Diabetes Mellitus" of the German Diabetes Association (145), which also incorporate
recommendations from the German National Depression Guidelines (167), make specific
recommendations regarding drug-based antidepressant therapy.

In particular they warned against tricyclic antidepressants, as well as mirtazapine and
mianserin. These drugs can raise blood sugar levels and promote weight gain, which should
be avoided in patients with type 2 diabetes. Due to their problematic cardiac profile, patients
with heart disease and diabetes are explicitly warned against taking tricyclic antidepressants.
Furthermore, the potential of increased insulin sensitivity due to SSRIs and of hypoglycemia,
which may require a change in the insulin dose, is also noted. With regards to elderly
patients with diabetes, the guidelines recommend that interactions with other drugs be given
special attention, as polypharmacy is a frequent an issue due to other co-morbidities.
Particular attention is drawn to the interaction within the cytochrome P450 system, which can
lead to alterations in drug concentrations.

Furthermore, it must be assumed that life-threatening polymorphic ventricular
tachyarrhythmias can be triggered by antidepressant medication (especially in the presence
of other risk factors) by prolonging the QTc interval in individual cases. This includes tri- and
tetracyclic antidepressants as well as citalopram, escitalopram, fluoxetine, paroxetine, and
venlafaxine. Cardiac contraindications must be taken into account. In particular, based on the
manufacturers' warnings, prescriptions for citalopram and escitalopram should be very
carefully considered when treating patients with heart disease; those who present the
additional risk of a QT interval prolongation should not be given those drugs at all.

A special warning is made against combining certain substances that can lead to an
extension of the QT interval. If the benefits are weighed against the risks, SSRIs are
considered the first-choice antidepressant medication for patients with diabetes. Risk-benefit
analysis should be carried out before prescribing any psychotropic drug, especially when
additional cardiac risk factors are known (145).

A Practice-Oriented Stepped-Care Model for the Treatment of Depression in Patients
with Diabetes

In the following, we present a stepped-care model of the treatment of depression in patients
with diabetes developed based on current scientific evidence and guidelines from the
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German Diabetes Society (51, 145); it can be adapted to specific levels of care (see figure
1). The treatment steps are determined by the severity and duration of depressive symptoms
and are summarized in four stages. During therapy, it is recommended to regularly monitor
response and suicidal ideation through all phases and, depending on the severity and
development of depression, the intervention step should be changed. This stepped-care
approach should enable flexible and individually-adjustable treatment with the overall goal of
complete remission of depression.

Figure 1: Model of stepped care for the treatment of depression in diabetes
adapted from (51, 145, 162)

Severity of depression
Step 1 Step 2 Step 3 Step 4
Mild depression Moderate Severe depression Very severe
depression depression

or subthreshold
depressive symptoms
causing impairment

Treatment in primary
care is possible

Consultation style
oriented towards
problem solving, flexible
& supportive

Psychoeducation about
diabetes and depression

Identifying and
addressing of
intervention targets

or persistent mild
depression that does
not respond to step 1

or moderate depression
not responding to step 2

Recommendations
for treatment

Specific antidepressant
treatment required

The options include
antidepressive
medications (SSRI as
first choice) and
psychological
interventions,
especially cognitive-
behavioral approaches

Combination of
psychotherapy &
antidepressants

SSRls as first choice drug

Depending on severity
of depression and
individual factors
treatment can be
delivered as outpatient
or inpatient treatment.

or severe depression not
responding to step 3

Inpatient treatment
required

A complex drug
regimen is usually
necessary

Psychotherapy can be
a treatment option
combined with
medication after
initial response to the
treatment.

(self-management,
treatment adherence,
dysfunctional beliefs,
interpersonal
problems...)

1) Mild depression (or impairing subthreshold depressive symptoms):

A depression of this severity can usually be treated within the framework of primary care,
provided there are no acute crises or suicidal thoughts. The consultation style should be
flexible and supportive, and oriented towards problem-solving. It is important to inform
patients about their depression and the potential links between depression and diabetes. If
possible, individual explanations should be worked out with the patient from which starting
points for different interventions can be derived. These could be, for example, identifying
dysfunctional thoughts, interpersonal problems, or insufficient adherence to diabetes therapy.
Self-help materials or web-based self-help tools for depression can be a useful to overcome
the depression at this stage.

If there is a history of severe recurrent depression, SSRI medication or psychotherapy should
be considered already at this stage of treatment. The course of the depressive symptoms
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should be carefully monitored over a 2- to 4-week period. If there is no improvement by then,
the next step must be initiated, which is also the starting point for moderate depression.

2) Moderate depression (or persistent mild depression not responding to step 1):
Depression of moderate severity requires specific treatment, and the patient should be
informed of the various treatment options so that informed decision-making is facilitated.

Cognitive behavioral therapy is considered the first-choice psychotherapeutic treatment,
whereas SSRIs should be given priority in psychopharmacological treatment. The
combination of medication and psychotherapy is particularly recommended for recurrent
depressive disorders. Psychopharmacological treatment requires continued monitoring so
that a change in dosage or medication can be considered after 2-4 weeks of treatment if the
response remains insufficient. Psychotherapeutic treatment should also be monitored, but
with individualized time frames for the transition to the next treatment stage, which must be
initiated if the treatment outcome is inadequate.

3) Severe depression (or moderate depression not responding to step 2):

With this severity level, the treatment options include antidepressants, which are often
combined with psychotherapy or psychotherapy without medication. Depending on the
patient’s individual requirements, outpatient or inpatient therapy can be carried out.

4) Very severe depression (or severe depression not responding to step 3):

In case of a very severe depression, psychotherapy will usually not suffice and is often
impossible. Treatment should usually be provided on an in-patient basis and often involves a
complex medication regime. Depending on the patient’s individual requirements,
psychotherapy can be offered concomitantly or frequently after an initial improvement
through medication.

CONCLUSION

The comorbidity of diabetes and depression remains a considerable clinical challenge for
patients and healthcare professionals. While the means of screening and diagnosing
depressive disorders in people with diabetes have improved significantly in recent years, this
does not automatically lead to better care, as clear treatment pathways after a positive
diagnosis are often lacking or are rejected by the affected individuals.

Taken together, the scientific evidence on various treatments for depression in diabetes is
somewhat encouraging, as it demonstrates that depression is treatable with moderate to
good results in depressed people with diabetes. However, we still need efficient treatments
to achieve simultaneous a long-term improvement in glycemic control.

A positive development is that the awareness of the importance of depression in diabetes
has grown, and that many treatment alternatives for patients are now available. Although the
scientific evidence still has much room for improvement in this area of research, there are
many options for individualized treatment that give cause for optimism for the individual
patient.
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