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ABSTRACT

The presence of major depressive disorder
(MDD) in people with diabetes may be up to
three times more common than in the general
population. People with diabetes and major
depressive disorder have worse health outcomes
and higher mortality rates. Diabetes distress
refers to an emotional state where people
experience feelings such as stress, guilt, or
denial that arise from living with diabetes and
the burden of self-management. Diabetes dis-
tress has also been linked to worse health out-
comes. There are multiple treatment options for
MDD including pharmacotherapy and cogni-
tive behavioral approaches. Providers treating
patients with diabetes must be aware of the
frequent comorbidity of diabetes, diabetes dis-
tress, and depression and manage patients using
a multidisciplinary team approach. This article
discusses the epidemiology, pathophysiology,
and bi-directional relationship of diabetes and
depression and provides a practical,

patient-centered approach to diagnosis and
management.
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INTRODUCTION

Major depressive disorder (MDD) is a debilitat-
ing chronic condition that may affect every
aspect of life. Studies have shown that people
with diabetes and MDD are more likely to have
poorer health outcomes including uncontrolled
blood sugars, complications from diabetes, and
higher rates of all-cause mortality [1]. In addi-
tion to the high comorbidity of depression and
diabetes, a new descriptive term has emerged
called diabetes distress, defined as an emotional
state that causes significant emotional distress
but does not meet the qualifications for MDD.
Diabetes distress has also been shown to nega-
tively affect health outcomes. The 2017 Ameri-
can Diabetes Association Standards of Medical
Care in Diabetes highlights the importance of
screening, diagnosis, and management of both
of these conditions to achieve optimal out-
comes, including improved self-care, glycemic
control, reduced cardiovascular risk, and
reduced all-cause mortality.
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EPIDEMIOLOGY

Major depressive disorder is a complex, debili-
tating condition that affects millions of people
worldwide. It is commonly recognized that dia-
betes and MDD frequently coexist. It is estimated
that the prevalence of MDD in people with type
1 diabetes (T1DM) is nearly three times as high as
in the general population (12% vs 3%) and
nearly twice as high for those with type 2 dia-
betes than those without diabetes (19% vs. 10%)
[2]. Significant depressive symptoms occur in
approximately 1 in 4 people with T1DM or
T2DM [3]. Women are affected at a higher rate
[2]. Other risk factors include those diagnosed
with diabetes at a young age, high body mass
index (BMI), poor glycemic control, complica-
tions of diabetes, and low levels of education [4].
The comorbidity of MDD and diabetes exists
across race and cultures [5]. Many experts sug-
gest that the prognosis of MDD and diabetes is
worse when the conditions coexist than when
they occur independently [6].

It is also important to recognize that patients
may suffer from diabetes distress, a term that
describes significant emotional reactions to the
diagnosis, threat of complications, self-man-
agement demands, or unsupportive social
structures surrounding diabetes [7]. Up to 45%
of people in community settings with T2DM
may suffer from diabetes distress [7] and
approximately 70% of those individuals do not
meet the criteria for MDD [8]. Diabetes distress
is also linked to suboptimal glycemic control
and decreased self-management behaviors [9].

PATHOPHYSIOLOGY

Traditionally it was believed that the link
between MDD and diabetes was related to the
burden of chronic disease management [10].
We now understand that the relationship
between diabetes and MDD is likely to be
bi-directional and the causes are not entirely
clear. There are several indications that MDD
may contribute to the development of diabetes
including hyperactivity of the hypothala-
mic–pituitary–adrenal (HPA) axis and sympa-
thomedullary activation which can lead to

decreased glucose transport and insulin resis-
tance [1]. Further, MDD often causes reduced
physical activity levels which can contribute to
obesity, increased cortisol levels, and insulin
resistance [1].

Diabetes may contribute to the onset of
MDD due to patient burden of chronic disease
management, requirements for high levels of
self-care, and nervous system activation which
has been associated with MDD [11]. Other fac-
tors may include perceived disability, low levels
of psychological support [12], antidepressant
medications, disrupted sleep, or environmental
factors, all of which may contribute to insulin
resistance [10]. Further, there are several over-
lapping pathophysiologic processes between
MDD and diabetes including oxidative stress,
decreased glucose utilization, glucocorticoid
signaling, and inflammatory processes [13].

CLINICAL CONSEQUENCES
OF UNTREATED MDD IN DIABETES

There are significant clinical consequences to
untreated MDD and emotional distress in dia-
betes. A meta-analysis of over 16,000 partici-
pants suggested that people with diabetes with
depression of any severity are less likely to
engage in appropriate self-care behaviors (such
as physical activity and smoking cessation) and
participate in quality care such as annual eye
exams and immunizations [14], leading to an
increase in subsequent complications. Addi-
tionally, quality of life is impaired for those
with MDD and diabetes, including aspects such
as physical function, social function, and over-
all health [15].

A prospective study of 4623 patients with
T2DM suggested that MDD was significantly
associated with increased risk of microvascular
(hazard ratio 1.36 [95% CI 1.05–1.75]) and
macrovascular (1.24 [1.0–1.54]) outcomes, even
after adjusting for diabetes severity and self-care
behaviors [16]. The ACCORD trial (Action to
Control Cardiovascular Risk in Diabetes) of
1028 substudy participants suggested that MDD
was an independent risk factor for all-cause
mortality after adjusting for blood pressure,
A1c, lipids, BMI, aspirin use, tobacco, alcohol,
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living alone, and education level [17]. Other
systematic reviews and meta-analyses have
similarly suggested that MDD in people with
diabetes leads to higher all-cause mortality [18].

The relationship between MDD and A1c is
not clear. Some studies suggest a deterioration
of A1c associated with MDD [19] while other
studies show an inconsistent relationship [20].
Diabetes distress has been shown to positively
correlate with A1c levels [8, 9] and negatively
correlate with physical activity levels [9].

All studies considered, it is clear that the
presence of MDD has an inverse relationship
with optimal diabetes outcomes.

CLINICAL PRESENTATION
AND DIAGNOSIS

The American Diabetes Association recom-
mends that screening for MDD should occur
annually, when complications are diagnosed, if
a change in medical status occurs, or if there are

significant changes in life circumstances [21]. In
order to be diagnosed with MDD, patients must
present with five or more symptoms that occur
over a 2-week period and represent a significant
change from baseline functioning. The symp-
toms of diabetes distress may present similarly
to MDD but lack the severity to qualify as MDD.
Symptoms that may occur in MDD and diabetes
distress appear in Table 1. In people with dia-
betes, some of the symptoms may be attributed
to uncontrolled blood sugars and should be
evaluated carefully. For example, it is common
that patients with hyperglycemia experience
fatigue and weight loss. Similarly, patients with
frequent hypoglycemia may experience insom-
nia and diminished ability to concentrate.
Correlating symptoms with glycemic levels
should be included as part of the diagnostic
process. Thyroid disorders, obstructive sleep
apnea, obesity, and vitamin deficiencies are
common in patients with diabetes and should
be ruled out before the diagnosis and treatment
for MDD commences.

Table 1 Symptoms of MDD and diabetes distress [23, 37]

Symptoms of major depressive disorder Symptoms of diabetes distress

Five or more symptoms must be present over at least 2 weeks and represent

significant change from baseline functioning

Patients must exhibit either anhedonia or depressed mood

Other symptoms may include

Diminished interest/pleasure in daily activities

Appetite changes (weight loss/gain)

Insomnia or hypersomnia

Psychomotor agitation or retardation

Fatigue

Feelings of worthlessness or guilt

Diminished concentration ability

Emotional response varies across individuals

and may include feeling

Unmotivated

Burned out

Overwhelmed

Frustrated

Defeated

Angry

Guilt

Denial

Fear (of hypoglycemia or complications)

Lonely

Actions may include

Poor self-care behaviors

Lack of adherence to diabetes regimen
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In a primary care setting, there are several
widely available validated tools to assist with
the diagnosis of MDD including the Primary
Care Health Questionnaire (PHQ-9), Beck
Depression Inventory (BDI-II), or the Hospital
Anxiety and Depression Scale (HADS) [22]. The
most widely used scale is the PHQ-9, a 9-ques-
tion survey completed by the patient to help
identify those at risk for MDD. Some authors
suggest that a more straightforward approach
asking two questions (PHQ-2) can help identify
those at risk for MDD including:
• ‘‘During the past month, have you been

bothered by having little interest or pleasure
in doing things?’’

• ‘‘During the past month, have you been
bothered by feeling down, depressed, or
hopeless?’’ [10].
If the answer to either of these questions is

‘‘yes’’ then options should be explored for fur-
ther diagnosis and management if the patient is
willing.

Diabetes distress can be evaluated using the
Problem Areas in Diabetes Survey (PAID), a
20-question validated survey assessing various
areas of psychological stress related to diabetes
[23]. Shorter surveys have been developed
including the PAID-5 (sensitivity 94%, speci-
ficity 89%) and the PAID-1 (sensitivity and
specificity *80%) [24].

MANAGEMENT

Traditional therapies for MDD include medica-
tion and psychotherapy. Classes of these medi-
cations include selective serotonin reuptake
inhibitors (SSRIs), tricyclics, and sero-
tonin–norepinephrine reuptake inhibitors
(SNRIs). SSRIs are the preferred pharmacologic
therapy owing to their safety profile and effi-
cacy. All SSRIs seem to be equally efficacious at
reducing depressive symptoms at appropriate
doses [25]. Medications should be selected on
the basis of side effect profiles, patient prefer-
ences, and individual response to treatment
[26]. Other medications to treat MDD such as
tricyclic antidepressants (TCAs) and mono-
amine oxidase inhibitors (MAOIs) are rarely
recommended for patients with diabetes

because of unfavorable side effects such as
increased weight gain, increased insulin resis-
tance, and potential cardiotoxicity. There is
some data that sertraline [27] and fluoxetine
[28] may have a slight benefit to glycemic con-
trol but these results have not been widely
replicated. There is also some data that bupro-
pion may induce weight loss in people with
diabetes and MDD, potentially leading to
improved cardiovascular risk profile [29].

Cognitive behavioral therapy (CBT), a
method of reframing negative thoughts, is a
widely documented, empirically validated type
of psychotherapy. Some studies suggest that CBT
can improve medication adherence, depressive
symptoms, and glycemic control in patients with
T2DM [30]. Other approaches include interper-
sonal therapy, motivational interviewing, psy-
chodynamic therapy, and Web-based
therapeutic approaches [10]. Diabetes self-man-
agement education (DSME) is an effective treat-
ment for diabetes distress [31]. It is important to
note that most of the studies include people with
T2DM and there is a more limited knowledge
base about how psychologically based interven-
tions affect people with T1DM [10].

A ‘‘watchful waiting’’ approach to treating
mild depressive symptoms may be plausible
since up to 40% of patients will improve with-
out any intervention [4]; this may include
observing the patient for 8–12 weeks for symp-
tom changes while encouraging healthy life-
style approaches to managing symptoms of
MDD. Patients who have diabetes distress are
unlikely to benefit from pharmacotherapy [32].

A referral to a mental health care provider
may be necessary in certain situations. These
circumstances may include suspicion of a seri-
ous mental illness, ongoing self-care impair-
ment after individualized patient education,
ongoing disordered eating behavior, or repeated
hospitalizations for diabetic ketoacidosis [21].

Collaborative care amongst primary care
physicians, nurses, and other professionals has
been shown to improve MDD remission and
higher adherence to diabetes and MDD medi-
cations [10, 33]. A 2016 randomized controlled
trial suggested that ‘‘patient prioritized plan-
ning’’ that incorporated knowledge of the indi-
vidual patient’s financial, social, and emotional
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needs significantly improved A1c and MDD
symptoms, compared to more basic MDD
counseling [34]. Interestingly, a 2016 study
with 3609 patients used a team-based approach
based on the chronic care model and suggested
that 24% of people with diabetes and MDD
experienced remission of their MDD while only
16% showed improvement in their depressive
symptoms over 11 months [35]. These numbers
suggest that MDD and diabetes can be very
difficult to treat, even with targeted, individu-
alized management approaches. All clinicians
should consider incorporating aspects of good
clinical care into encounters with patients with
diabetes such as attentive and empathetic lis-
tening, sensitive inquiry, and the use of reflec-
tive observations [36].

SUMMARY

Both MDD and diabetes distress are commonly
associated with diabetes and can significantly
affect health outcomes. Clinicians should be
aware of the common coexistence of MDD and
diabetes distress in people with diabetes and be
prepared to diagnose and manage these condi-
tions as a part of routine diabetes management
using a team-based approach [35].
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