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Abstract: Type 2 diabetes mellitus (T2DM) is associated with depressive symptoms, and 

comorbid depression in those with T2DM has been associated with adverse clinical profiles. 

Recognizing and addressing psychological symptoms remain significant clinical challenges in 

T2DM. Possible mediators of the reciprocal relationship between T2DM and depression may 

include physical activity levels, effectiveness of self-management, distress associated with a new 

T2DM diagnosis, and frailty associated with advanced diabetes duration. The latter consider-

ations contribute to a “J-shaped” trajectory from the time of diagnosis. There remain significant 

challenges to screening for clinical risks associated with psychological symptoms in T2DM; 

poorer outcomes may be associated with major depressive episodes, isolated (eg, anhedonic), 

or subsyndromal depressive symptoms, depressive-like symptoms more specific to T2DM (eg, 

diabetes-related distress), apathy or fatigue. In this review, we discuss current perspectives on 

depression in the context of T2DM with implications for screening and management of these 

highly comorbid conditions.
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Introduction
The likelihood of depression in type 2 diabetes mellitus (T2DM) is approximately 

double that found in the general population.1–3 The cardinal symptoms of a major depres-

sive episode according to Diagnostic And Statistical Manual Of Mental Disorders, Fifth 

Edition criteria are sadness and/or anhedonia with additional symptoms of decreased 

energy, changes in thinking, appetite changes, disrupted sleep, or suicidality.4,5 These 

symptoms may occur together or in isolation in people with T2DM. Depression or 

depressive symptoms have been associated with adverse clinical profiles, including 

poorer glycemic control, eating habits,6,7 and exercise adherence8 in those with T2DM. 

Despite their importance, recognizing and addressing psychological symptoms in 

T2DM remain significant clinical challenges.

There has been considerable debate over the past decade about the most important 

symptom clusters, psychological constructs, and screening tools. Clinical outcomes 

have been associated with specific symptoms of major depression (eg, anhedonia),9,10 

isolated or subsyndromal depressive symptoms that are not part of a depressive epi-

sode,7 fatigue, or depressive-like symptoms more specific to the burden of T2DM (ie, 

diabetes-related distress).2,9,11 Recent studies suggest that duration of diabetes may 

be an important factor in the temporal trend of depressive symptoms at the popula-

tion level, likely due to the development and severity of diabetes-related distress and 
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frailty.12–15 In this review, we discuss current perspectives 

on diabetes and depression with implications for screening 

and management of these highly comorbid conditions. Our 

primary aims were to summarize temporal trends in depres-

sive symptoms, overlapping psychosocial constructs and the 

instruments used to assess them, possible implications for 

pharmacotherapy, and the impact of comorbid diabetes and 

depression on longer-term outcomes.

Depression and diabetes: a 
reciprocal causal relationship?
Questions remain concerning causality in the reciprocal 

relationships identified between diabetes and depression.15,16 

Epidemiological studies indicate that depression is a risk 

factor for future diabetes17,18 and that diabetes is a risk factor 

for future depression.19 It has been proposed that depressive 

symptoms act as mediators of subsequent metabolic disrup-

tions due to their effects on activity levels and other health 

behaviors.20,21

Some evidence that T2DM can cause depression has 

been gleaned from Mendelian randomization studies,22–24 in 

which single-nucleotide polymorphisms known to predispose 

T2DM were also predictors of anhedonic, interpersonal, 

somatic, and other depressive symptoms – suggesting that 

diabetes can cause depressive symptoms.25 It has been sug-

gested that distress associated with a new T2DM diagnosis 

might precipitate or exacerbate depressive symptoms19 as in 

other newly diagnosed chronic diseases.16,26 That view would 

be consistent with elevated depressive symptoms in patients 

diagnosed clinically with diabetes compared to those with 

undiagnosed diabetes.27 Both a diagnosis of diabetes19 and 

treatment for diabetes16,28,29 have been associated with an 

increased likelihood of depression.

Depression, distress, and other 
discontent in T2DM
About 18%–25% of people with T2DM will meet DSM 

criteria for a major depressive episode using the Structured 

Clinical Interview for DSM-5 Axis-I Disorders (SCID), a 

prevalence at least double that is found in the general popu-

lation.30–32 Most clinicians would agree that when identified, 

treatment should be offered for major depressive disorder 

(MDD); however, depression is a heterogeneous condition,33 

and not all symptoms of MDD are related to diabetes out-

comes in the same way. Of particular interest, anhedonia can 

occur as a cardinal symptom of a major depressive episode, 

as an isolated symptom, as a personality trait, or as a neu-

roendocrine symptom of T2DM.9 According to the DSM-5, 

anhedonia is characterized by the “lack of enjoyment from, 

engagement in, and energy for life experiences”.34 Anhedo-

nia has been associated with suboptimal glucose control, 

increasing the odds of having HbA1c levels ≥7 by 30%.10 

Moreover, in a prospective study, anhedonia specifically (not 

dysphoria) increased the risk of mortality, and this was medi-

ated by physical activity.35 Given that this cardinal depressive 

symptom can occur in patients with T2DM, in constellation 

with other depressive symptoms that might meet criteria for 

a diagnosis of MDD, it might be useful to consider that some 

cases might be more reflective of a diabetes-related depres-

sive syndrome rather than MDD per se. Basic neuroscience 

studies suggest different neuroanatomical and neurochemical 

underpinnings of different facets of anhedonia (eg, consum-

matory, decisional, motivational, and anticipatory),36 which 

are not generally discerned in structured clinical interviews. 

Motivational and/or decisional aspects of anhedonia may 

link dopaminergic dysfunction with diabetes-related distress, 

major depression, and fatigue, which might interfere with the 

management of diabetes.9

Depression heightens the psychological impact of a 

diagnosis of diabetes, resulting in increased diabetes-related 

distress.37 Diabetes-related distress is a construct more spe-

cific to the psychological burden of a diagnosis of diabetes 

and its management,2,38 and many of its tenets overlap with 

the symptoms of major depression.39,40 As shown in Figure 1, 

the constructs of depression and distress capture elements of 

fatigue,4,41 anhedonia, and dysphoria.2,42 These constellations 

of symptoms may result in functional impairment, problems 

in self-management, poorer glycemic control, increased risk 

of diabetes complications, and poorer quality of life.2

One specific domain of diabetes-related distress relates 

to the burden of management. Patients prescribed a multi-

factorial treatment plan show more distress in their first year 

following diagnosis, but patients undergoing less intensive 

treatments may not develop distress for several years after 

diagnosis.43 As the burden of management increases, so do 

symptoms of distress; in a Chinese population-based study, 

burden of insulin use, but not depression, correlated with the 

duration of diabetes.44 Conceivably, the need to use insulin 

can lead to negative health perceptions, resulting in increased 

distress. Accordingly, in another study, diabetes-related 

distress, but not depression, correlated with HbA1c.45 This 

might be expected since unlike depression, diabetes-related 

distress is defined by specific, contextual stressors relating to 

diabetes, also indexing the impact of depression.38

Fatigue is associated with poorer day-to-day function-

ing attributable to symptoms of tiredness, lack of energy, 
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or exhaustion.41 It is differentiated from an acute state of 

tiredness (which can occur normally) as a chronic state 

whereby the body is nonresponsive to rest. Fatigue is a barrier 

to participation in physical activities and to engagement in 

self-care activities in T2DM.41 Both DSM depression criteria 

and many screening tools for depressive symptoms, such 

as the Center for Epidemiologic Studies Depression Scale 

(CES-D), include symptoms of fatigue. Notably, in a recent 

validation of the CES-D in T2DM, the fatigue item was found, 

in differential item functioning testing, to be non-invariant 

with respect to glycemic control, suggesting that fatigue in 

T2DM was more closely related to symptoms of T2DM than 

symptoms of depression per se.46 This might inflate depres-

sive symptom estimates, particularly “somatic symptoms” in 

T2DM, and affect the accuracy of screening. Similarly, the 

probability to endorse the item “feeling that diabetes is taking 

up too much of my mental and physical energy every day” 

on the Diabetes Distress Scale (DDS)47 is likely to be related 

to fatigue and also to an inability to apply self-care strate-

gies. In patients with T2DM with an HbA1c >7%, fatigue 

is associated with pain and inflammation.47 Anhedonia and 

fatigue have been related to inflammation,48 and they may 

be convergent constructs in T2DM. One study, aiming to 

understand complications associated with newly diagnosed 

patients with T2DM, found that fatigue was reported by 61% 

of patients. In that study, fatigue was significantly associated 

with fasting plasma glucose but not with HbA1c.49 Another 

construct closely related to anhedonia and fatigue is apathy, 

Figure 1 Venn diagram exploring intersections between symptoms of MDD (teal), diabetes-related distress (blue), fatigue (orange), and anhedonia (green).
Notes: Items are derived from the DDS-17133 and Diagnostic And Statistical Manual Of Mental Disorders-5 diagnostic criteria for a depressive episode.5 Both diabetes-related 
distress and depression can share symptoms of fatigue41,46,47 and/or anhedonia (including anticipatory, motivational, decisional, and consummatory dimensions).
Abbreviations: DDS, Diabetes Distress Scale; MDD, major depressive disorder.
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which can be screened using the Apathy Evaluation Scale 

or diagnosed based on a clinical assessment.50 Symptoms of 

apathy are more common in T2DM, and they are related to 

depression, poorer glycemic control, and cognitive decline.51

Duration of diabetes and depression
For many of the reasons mentioned earlier, duration of 

diabetes influences depressive symptoms, contributing to 

a “J-shaped” curve over time in T2DM as shown in Figure 

2. In general, depressive symptoms elevate immediately 

following diagnosis and then decrease over several years, 

increasing again with longer duration. In one study using  a 

cutoff of 7 on the Geriatric Depression Scale (GDS), dura-

tions of diabetes <10 years or >30  years were associated 

with increased odds of depression, whereas durations such 

as 10–30 years were not.12 The increase in depression with 

longer durations of diabetes was shown to be mediated by 

increased frailty scores.12

In another T2DM population, about 40% of the study 

population was depressed according to the Patient Health 

Questionnaire (PHQ)-9 with shorter duration of diabetes 

predicting increased occurrence of depression.13 However, 

in a study examining the relationship between various 

chronic conditions and depressive symptoms, no increase in 

depressive symptoms was observed after initial diagnosis of 

diabetes;14 instead, specific to diabetes, there was a gradual 

increase in these symptoms over time, consistent with the 

latter portion of the J-shaped model. In another study, a peak 

in depressive symptoms, as measured by the CES-D, was 

observed at baseline, with a gradual decrease over the next 

6 years, also consistent with the proposed J-shaped model of 

depressive symptoms in T2DM.15 Although not specifically 

tested, these, the initial increase in depressive symptoms in 

shorter durations, might be related to distress associated 

with a diagnosis and newly imposed management regimes 

(eg, additional medications, checking blood sugar, dieting, 

and exercise).49 An increased incidence of depression has 

been observed within the first year of initiation of an oral 

antidiabetic medication.50 After an adjustment to manage-

ment and/or remaining generally asymptomatic with respect 

to diabetes complications, depressive symptoms may then 

subside. Some studies have suggested that older adults with 

T2DM have been more successful in meeting T2DM outcome 

standards when compared to younger adults, and this was not 

due to either increased disease knowledge or shorter disease 

duration.53–55 In these studies, the duration of diabetes of the 

older patients falls within the dip in our proposed J-shaped 

curve, supporting the suggestion that this relatively longer 

duration of T2DM may be associated with adjustment to 

diabetes-related lifestyle changes. With further increased 

Figure 2 Temporal trend in depressive symptoms with duration of diabetes.
Notes: Results from separate studies reporting trends in depressive symptoms (colored lines) suggest a J-shaped curve (dashed line). Initial and later peaks are observed, 
which are thought to result from different biopsychosocial factors (colored shaded bars). The high prevalence of MDD (18%–25%) contributes to the overall prevalence of 
depressive symptoms, but temporal trends with duration of diabetes have not been described explicitly.
Abbreviation: MDD, major depressive disorder.
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duration of diabetes, cerebral microvascular complications 

may contribute to symptoms such as anhedonia and apathy.56 

Both macrovascular and microvascular complications have 

been associated with an increase in incident depressive 

symptoms.57 In addition, more taxing management regimes 

may increase distress;58 for instance, the need for insulin 

injection may lead to a negative outlook on overall health.59–61 

Moreover, at longer durations of diabetes, other chronic 

comorbidities typically accumulate, resulting in increased 

frailty, which is characterized by decreased physical capabil-

ity, increased exhaustion, and poorer weight loss outcomes62,63 

in T2DM. Because depression is a heterogeneous condition, 

more data on temporal trends in individual depressive symp-

tom domains will be important to discern in future studies.

Depression screening and diagnosis
Depression is diagnosed in a structured clinical interview, 

such as the SCID.64,65 Other interviews include the following: 

the Montgomery–Asberg Depression Rating Scale (MADRS) 

and the Composite International Diagnostic Interview 

(CIDI). However, these interviews vary in length and they 

can be time-consuming and increasing patient burden, and 

depression can be screened accurately using as few as two 

questions (eg, the PHQ-2).

The high rate of comorbid depression in T2DM, and the 

heterogeneity of its symptoms, necessitates some additional 

considerations in this population. The accuracy of the tests 

can vary between populations, necessitating comparison 

against the gold standard interviews to determine optimal 

cutoff scores to detect depression. In addition, psychomet-

ric evaluation is required to determine the suitability of the 

individual items and overall construct validity specifically in 

T2DM.66 The properties of various screening instruments and 

their validities in T2DM remain an ongoing area of study.67 

Differential item functioning is one analysis that can be used 

to determine whether the questions on each are non-invariant 

with respect to T2DM and/or T2DM characteristics to ensure 

that they accurately measure depressive symptoms rather than 

symptoms of T2DM.68,69 Self-report screening questionnaires 

used in T2DM include the following: the CES-D,46 Beck 

Depression Inventory (BDI),70 World Health Organization 

(WHO) Well-Being Index,71 PHQ,72 and Edinburg Depres-

sion Scale (EDS), among others.67 The self-report scales 

used most commonly in T2DM, and studies assessing their 

validity, have been reviewed recently.67

One of the most commonly used and best supported 

questionnaires to screen for depression is the CES-D,67 

which contains 20 items and is used to assess depressive 

symptoms that occur in the previous week with individual 

item scores ranging from 0 to 3. Scores can range from 0 to 

60 with higher scores indicating the presence of more depres-

sive symptoms, and a cutoff of 16 or greater is suggested 

to indicate significant depressive symptoms in the general 

population. Although this cutoff was appropriate to predict 

non-completion of exercise in patients with coronary artery 

disease,73 a cutoff of 10 was found to predict non-completion 

of exercise in T2DM.7 An abridged (14-item) version of the 

CES-D was proposed based on invariance testing,74 and 

the 14-item version was validated for use in patients with 

T2DM,46 although optimal cutoffs to detect a major depres-

sive episode, and risks of non-adherent behaviors, remain 

to be determined. The subdomains capture anhedonia, sad-

ness, and somatic symptoms, the latter two almost perfectly 

correlated, and all of the items are best viewed as a single 

measure of depression overall.46

The Beck Depression Inventory (BDI) was originally 

designed to capture the severity of depression using 21 items 

indicating psychological and somatic symptoms in the previ-

ous week with four ordered response categories. The cutoff 

for the general population using the BDI-I is a summed score 

of 13 or greater, but a cutoff of 16 or greater was suggested 

to be more accurate in diabetes.70,75 Using this cutoff, there 

is an overall prevalence of 32.8% in diabetes.76 The BDI has 

been revised (BDI-II), although the psychometric properties 

of the scale and possible subdomains remain to be explored 

in-depth in T2DM.77–79

The WHO Well-Being Index is unique in that it contains 

five positively worded items that assess the absence of posi-

tive mood during the previous 2 weeks. It utilizes a 6-point 

frequency scale resulting in a well-being score that can range 

from 0 to 25.80,81 A higher well-being score is considered to 

be an overall indicator of positive mental health, but items 

do not quantify any specific subdomains of depression.82 

The cutoff for the general population that indicates “poor” 

well-being is 13 or lower, but the ideal cutoff for patients 

with T2DM was found to be 10 or lower.80 Approximately 

79.5% of respondents with T2DM were correctly described 

to have an absence of depressive symptoms based on this 

cutoff score.80,81

Another effective screening tool is Patient Health Ques-

tionnaire (PHQ)-9, which contains nine items that measure 

the frequency of depressive symptoms with a 4-point Likert 

scale. In this review, the scale items capture anhedonia, 

depressed mood, insomnia, and energy level. A total score 

of 10 or greater is indicative of depression in the general 

population, but for patients with T2DM, a cutoff of 12 or 

greater was found to be more effective.72 It has been sug-

gested that just two questions (the PHQ-2), which probe the 
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two cardinal symptoms of MDD, can also detect MDD with 

high accuracy in other populations.83

The EDS is a unidimensional questionnaire consist-

ing of 10 items with a 4-point rating scale. The presence 

of major depression is determined by a score of 12 or 13, 

whereas scores ranging from 9 to 11 indicate the presence 

of mild depression. An advantage of using this as a screen-

ing tool for depression is the absence of bias by somatic 

symptoms caused by diabetes itself. Because this test was 

originally developed to measure postnatal depression, bias by 

gender-related symptoms may be a concern when summing 

the scores.81,84 Using the EDS, 9.8% of men with diabetes 

showed symptoms of mild depression and 8.1% showed 

severe depressive symptoms, while 16.5% of females showed 

symptoms of mild depression and 16.2% showed symptoms 

of severe depression.84 While some have reported that the 

EDS is multidimensional (quantifying anhedonia, anxiety, 

and depression),85,86 confirmatory factor analysis has shown 

that EDS is unidimensional and measures a general depres-

sion factor.84

Interventions for comorbid 
depression and diabetes
Studies suggest that the treatment of comorbid depression 

and T2DM is more effective when embedded in an integrated 

approach, in which both conditions are addressed together.87 

Pharmacological treatment with antidepressants such as selec-

tive serotonin reuptake inhibitors (SSRIs) have been shown 

to be effective88 and to prevent the recurrence of depression 

in patients with diabetes.89 Bupropion, a norepinephrine and 

dopamine (DA) reuptake inhibitor, would seem to be at least 

equally effective as SSRIs in T2DM;90 however, it has not been 

compared head to head with an SSRI in a randomized trial. 

Treatment with SSRIs or bupropion can help patients achieve 

better glycemic control.90 No antidepressant therapy has been 

specifically indicated based on a comorbid diagnosis of T2DM 

nor have been any particular antidiabetic regimens that might 

have varying effects on mood indicated for comorbid depres-

sion in the setting of T2DM. For instance, in animal models, 

the glucagon-like peptide 1 agents appear to have antidepres-

sant properties,91 warranting further studies in human beings.

DA plays an important role in both depression and T2DM. 

There is evidence that a decrease in DA signaling in the 

striatum occurs in T2DM, and in rodent models of obesity, 

which could result in decreased psychomotor activity, moti-

vation, and dysfunction of reward systems.92 Apart from its 

antidepressant properties, DA enhances glycemic control 

and insulin sensitivity.93 DA agonists (ie, bromocriptine) 

can decrease food intake and increase locomotor activ-

ity.94 Another dopaminergic agent, methylphenidate, has 

been shown to be effective against symptoms of apathy.95,96 

Therefore, agents that increase DA may be more helpful in 

the management of depression in the context of T2DM com-

pared to other pharmacological agents, as they may improve 

apathy, depressive symptoms, and glycemic control, and they 

may also assist with cognition and motivation to improve 

lifestyle factors.

Anti-inflammatory agents are under investigation for 

depression in the setting of inflammatory comorbidity and 

treatment-resistant depression. A bidirectional relationship 

between inflammation and T2DM has been observed, and 

depression is associated with inflammation in T2DM,97,98 sug-

gesting that anti-cytokine99,100 or other anti-inflamamtory101,102 

approaches may be useful as additional or adjunctive 

therapies.

Non-pharmacological interventions, including cognitive 

behavioral therapy (CBT),103 interpersonal therapy,104 and 

exercise intervention programs,8,105,106 can be prescribed. CBT 

utilizes behavioral strategies, problem-solving procedures, 

and cognitive techniques in treatment.103 Alongside diabetes 

education, CBT was found to be effective, with 58.3% of 

patients in the CBT group achieving remission vs 25.9% who 

received diabetes education alone.103 In that study, glycemic 

control was improved; however, in a more recent study, CBT 

showed no benefit on glycemic control and less effectiveness 

than sertraline on glycemic control.107

Interpersonal therapy is a personalized approach that rec-

ognizes cultural, social, and psychological contexts that may 

affect adherence to medication or treatment.104 Discussion of 

treatment options and education can be integrated into this 

framework to optimize medication use.108 In one study, the 

intervention of an integrated care manager had significant 

effects on clinical outcomes for both depression and diabetes, 

which was due to increased adherence to medications and 

treatment recommendation.104

Exercise improves depressive symptoms,106,109 glucose 

disposal, insulin sensitivity, and glycemic control.105,110 This 

may be partially attributed to recruitment of DA and striatal 

circuits for reward and stress resistance.111 However, a sys-

tematic review highlighted heterogeneity in the effects of 

exercise on psychological outcomes in T2DM.112 Although 

many benefits of exercise appear to occur regardless of exer-

cise modality,105,110 that work suggests the need to identify 

optimal regimes and/or predictors of response.

Multiple approaches were utilized in a three-phase 

collaborative primary team model designed for patients 
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with comorbid diabetes and depression. The three phases 

included the following: improvement in depressive symp-

toms; improvement in blood glucose, blood pressure, and 

cholesterol; and improvement in self-care behaviors. This 

collaborative care model was found to have benefit in both 

diabetes and depression outcomes, emphasizing the benefit 

of a holistic approach.113

Clinical sequelae of depression in 
diabetes
As discussed, depression in T2DM has been associated with 

poorer glycemic control in some,6,30 but not all13,114 studies. 

Moreover, treatment for depression improves glycemic 

control in some,90,93,103,110 but not all115,116 studies. One study 

investigating the effect of bupropion on depressed patients 

with T2DM found mood-related reductions in HbA1c, 

independent of changes in diabetes self-care practices.117 

Some discrepancies between studies may have to do with 

the symptoms assessed or heterogeneity in depression diag-

noses. For instance, anhedonic symptoms may correlate 

more closely with glycemic control than other depressive 

symptoms9,10,35,118,119 and with prospective mortality risk due 

to their effects on physical activity.35 Depression in people 

with diabetes increases the risks of stroke, cardiovascular 

mortality,120 and all-cause mortality.121–123

Both T2DM and depression are associated with a decline 

in cognitive function due to multiple effects on the brain. 

For instance, diabetes is associated with an increased rate 

of cortical atrophy,124 microvascular brain disease, and 

deficits in cerebral blood flow.125,126 A population-based 

study found that having the two conditions together was 

associated with a more-than-additive effect in increasing the 

risk of dementia.127 Diabetes and depression co-occurring 

in a post-stroke population also had a cumulative impact 

on executive function and on the risk of severe vascular 

cognitive impairment.128 It is conceivable that diabetes 

and depression co-contribute a neural environment that 

places the brain at risk for dementia due to inflammation,98 

neuroendocrine changes associated with chronic stress,129 

microangiopathic changes, and an increased propensity for 

subcortical infarcts.130 Notably, educational attainment has 

been found to decrease the risk of depression in people with 

T2DM,13,131 which might bolster cognitive reserve against 

brain loss. Sophisticated mediation modeling has been used 

to examine relationships between diabetes, depression, and 

cognitive outcomes over time, demonstrating a direct effect 

of T2DM on cognition, and an indirect effect that is mediated 

by depression.132 Studies of this type might also be useful to 

disentangle the temporal relationships between diabetes and 

depression themselves.

Conclusion
Although there is debate surrounding the bidirectional 

relationship between diabetes and depression, it is clear 

that the two conditions occurring together can make both 

conditions more difficult to manage, and contribute addi-

tively to adverse long-term sequelae such as mortality, 

stroke, and dementia. There are challenges in identifying 

the most harmful symptoms of depression in the context 

of diabetes with subsyndromal symptoms and depression-

like symptoms posing considerable barriers to effective 

management. Due to overlap in the multiple relevant 

psychological symptoms, it will be important to examine 

further the properties of different psychometrics, includ-

ing those designed to capture more specific subdomains, 

in T2DM, with careful attention to how these constructs 

may uniquely predict different aspects of the management 

of diabetes and clinical outcomes over the different epochs 

of duration of diabetes. It may be particularly important to 

recognize and distinguish between diabetes-related distress, 

frailty, fatigue, apathy, anhedonia, and clinical depression in 

studies assessing the effectiveness of both pharmacological 

and non-pharmacological treatment modalities for T2DM. 

Particular attention should be paid to manage T2DM and 

psychological conditions together.
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