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Two birds with one stone: How depression 
and distress in diabetes respond to antidepressants

Harshil Yogesh Chauhan, Keshava Kota Pai

Summary
Aim of the study: As with other chronic diseases, depression is more prevalent among the patients with type 
2 diabetes mellitus. Depression and diabetes-related distress adversely affect diabetes-related outcomes. This 
study aims at identifying comprehensive effects of antidepressant treatment in patients with type 2 diabetes 
mellitus and co-morbid depression.

Material and methods: 124 subjects with type 2 diabetes mellitus were screened for depression using the 
Patient Health Questionnaire – 9 (PHQ-9). 34 subjects with PHQ score > 10 were recruited to the study and 
rated on Beck’s Depression Inventory (BDI), the Montgomery Asberg Depression Rating Scale (MADRS) and 
the Diabetes Distress Scale (DDS). Subjects’ glycemic parameters – Fasting Blood Sugar (FBS), Post-Pran-
dial Blood Sugar (PPBS) and Glycated Hemoglobin (HbA1C) were recorded. All subjects were treated with 
either escitalopram or mirtazapine for a period of 8 weeks. Post-intervention changes in BDI, MADRS, DDS 
and glycemic parameters were noted.

Results: Antidepressant treatment has led to a significant improvement in depressive symptoms (reduction in 
BDI: 19.13 ± 8.06; reduction in MADRS: 17.16 ± 5.3) and diabetes-related distress (reduction in DDS: 17.81 
± 8.93). Significant improvements were also noticed in glycemic parameters: FBS (p= 0.015) and HbA1C 
(p=0.004).

Discussion: Distress in diabetes leads to poor self-care and higher HbA1C, while depression predicts poorer 
glycemic control, more complications and higher health-care costs. Improvement in depression and distress 
in diabetes yields much greater benefits.

Conclusions: Antidepressant treatment with escitalopram or mirtazapine can effectively treat depression and 
reduce diabetes-related distress in patients with type 2 diabetes mellitus. Beneficial effects are noted on gly-
cemic parameters as well.

depression, type 2 diabetes mellitus, diabetes distress, antidepressant

INTRODUCTION

According to WHO estimates, 422 million adults 
in the world were living with diabetes in 2014 
and about half of them were residents of South-
East Asia and Western Pacific regions [1]. As 
per International Diabetes Federation, India 
had around 73 million cases of diabetes in 2017, 
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second only to China [2]. Diabetes is a chronic 
medical illness and as seen with other chronic 
medical illnesses, depression is found to be its 
common comorbidity [3]. Research has yielded 
too compelling evidence to overlook the bidirec-
tional association between diabetes and depres-
sion [4]. Some possible shared mechanisms in-
clude activated innate immunity and inflamma-
tion, HPA axis dysregulation, insulin resistance 
and disturbances of circadian rhythm [5]. As re-
gards the diabetes-depression relationship, dia-
betes poses a 24% increased risk of developing 
depression [6].

What calls for even more attention is that once 
set in, depression hampers the course of diabe-
tes in many ways. Patients with diabetes and 
co-morbid depression have poorer self-man-
agement, poorer adherence to medications [7], 
along with worse glycemic control [8]. Depres-
sion also carries higher risk of subsequent mi-
cro – and macro-vascular complications in pa-
tients with type 2 diabetes [9]. Other adversities 
include accelerated cognitive decline [10], im-
paired quality of life [11] and almost 50-75% in-
creased health care expenditure [12]. Having de-
pression also carries higher mortality risk in pa-
tients with diabetes mellitus [13].

Benefits of recognizing and managing depres-
sion in patients with diabetes mellitus may go 
well beyond just improvements in depressive 
symptoms and have multi-fold implications [14]. 
Unfortunately, there exists a huge gap between 
patients with diabetes who are depressed and 
the ones who actually receive the diagnosis of 
depression [15]. Frequently under-recognized, 
screening for depression in diabetes becomes the 
first and pivotal step in this direction.

Research has examined various treatment mo-
dalities like antidepressant medications, cogni-
tive behavioral therapy (CBT), supportive psy-
chotherapy, etc. for treatment of depression in 
diabetes mellitus. While these approaches are 
useful in treating depression, studies of their ef-
fect on glycemic parameters have yielded mixed 
results [14]. Most of the research has emerged 
from North-American or European countries, 
with very limited information from other re-
gions of the world [16]. Indian studies of depres-
sion in diabetes have mainly focused on epide-
miological findings. It is surprising that in In-
dia, which is argued to be the diabetic capital of 

the world, research evidence on treatment of de-
pression in diabetes has been scarce.

The aim of this study was to examine the ef-
fects of antidepressants on depression, distress, 
self-care behaviours and glycemic control in 
type 2 diabetes mellitus. We examined antide-
pressants from two different classes – escital-
opram and mirtazapine. Findings on self-care 
behaviours will be published later. Considered 
as the first choice antidepressant treatment by 
some authors [16, 17], selective Serotonin Reup-
take Inhibitors (SSRI) have been found effica-
cious in the management of depression in dia-
betes. So far, studies evaluating mirtazapine in 
patients with diabetes mellitus have been very 
scarce.

METHODOLOGY

The study had an open label follow-up design. 
It was approved by a scientific and ethical com-
mittee of the institute. It was carried out in an 
outpatient department as well as an outreach 
clinic of the tertiary care teaching hospital in the 
urban area of Southern India. The sample size 
included in our study was 34.

Males and females aged 35-65 years attend-
ing a medical outpatient department or an out-
reach medical clinic, diagnosed with type 2 dia-
betes mellitus as per American Diabetes Associ-
ation criteria [18], were approached for the study 
and duly briefed on the study and its purpose. 
Inclusion criteria were diagnosis of type 2 di-
abetes mellitus for at least 3 years and Patient 
Health Questionnaire – 9 (PHQ-9) score of > 10 
[19]. A written informed consent was collected 
from all participants upon their approval. Socio-
demographic details of the participants were re-
corded. Exclusion criteria were: 1) diagnosis of 
depression prior to onset of type 2 diabetes mel-
litus, 2) antidepressant treatment or any other al-
ternative form of therapy for depression at base-
line, 3) complications of diabetes mellitus or oth-
er serious medical comorbidities such as ischae-
mic heart diseases, cerebrovascular accidents, 
thyroid disorders etc., and 4) history of alcohol 
use disorder, bipolar disorder or psychotic dis-
order, or other major psychiatric comorbidity.

The PHQ-9 was used as a screening ques-
tionnaire for the study subjects. The other 
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scales which were used in the study were the 
Montgomery-Asberg Depression Rating Scale 
(MADRS) [20], Beck’s Depression Inventory 
(BDI) [21] and the Diabetes Distress Scale (DDS) 
[22]. Primary outcome measures for this study 
were changes in these scales and glycemic pa-
rameters – fasting blood sugar (FBS), post-pran-
dial blood sugar (PPBS) and glycated hemo-
globin (HbA1C) – following treatment.

Enrolled subjects underwent a comprehensive 
psychiatric evaluation on the first appointment. 
They were rated on the MADRS, BDI and DDS. 
Pre-intervention glycemic parameters such as 
FBS, PPBS and HbA1C were recorded for all par-
ticipants. The subjects were put on antidepres-
sant treatment – either escitalopram (5-20 mg) 
or mirtazapine (7.5-30 mg). Dosing and titration 
was decided by a treating psychiatrist based on 
patient response and tolerance. As per Cochrane 
review [23], SSRIs have robust evidence for ef-
ficacy in the treatment of depression comorbid 
with diabetes mellitus. Hence escitalopram, an 
SSRI with the least drug-drug interaction, was 
chosen as one of the two antidepressant agents 
in our study. Due to SSRIs’ unfavourable side ef-
fect profile, we chose mirtazapine as the second 
antidepressant agent, to be prescribed to sub-
jects with concomitant complaints such as gas-
tritis, sexual dysfunction, etc.

Follow-ups were done at two weeks, four 
weeks and eight weeks in a psychiatric outpa-
tient department. Follow-up interviews consist-
ed in inquiries into subjects’ response to treat-
ment and possible side effects. Side effects check 
list was provided to the study subjects. Change 
of the antidepressant, if necessary, was allowed 
only during the first two weeks. In such cases, 
the second antidepressant was considered for 
the final analysis. Based on their symptom pro-
file or side effects, some of the participants were 
also put on benzodiazepines. Final data collec-
tion was conducted at 8 weeks, when the sub-
jects were rated on the PHQ-9, BDI, MADRS, 
DDS and their glycemic parameters were re-
corded.

We analysed the data in terms of measures 
such as the mean, median, standard deviation, 
frequency and percentage. Collected data was 
also subjected to paired ‘t’ test to compare pre 
– and post-intervention values of various rat-
ing scales and glycemic parameters. The Mann 

Whitney U test and Kruskal Wallis test were 
used to assess demographic differences between 
various outcome measures. The Pearson coeffi-
cient was used to analyse correlations between 
outcome variables. Unpaired ‘t’ test was used to 
analyse differences between treatment with esci-
talopram and mirtazapine in the study popula-
tion. A ‘p’ value of ≤ 0.05 was considered to be 
statistically significant.

RESULTS

A total of 124 participants with type 2 diabetes 
mellitus were screened for the study. Out of 90 
participants who were excluded from the study, 
83 did not meet inclusion criteria and 7 refused 
to consent. Remaining 34 participants were in-
cluded in the study.

Table 1. Socio-demographic details of study population

Demographic 
variable

Frequency

Age 50 years and below 13 (38.2%)
51-60 years 13 (38.2%)

Above 60 years 8 (23.5%)
Gender Male 12 (35.3%)

Female 22 (64.7%)
Education Below 10th grade 23 (67.6%)

10th grade and 
above

11 (32.4%)

Occupation Housewife 15 (44.1%)
Manual labourer 10 (29.4%)

Other 9 (26.5%)
Marital status Married 27 (79.4%)

Unmarried/
Widow(er)

7 (20.6%)

Socio-economic 
status

Lower 17 (50%)
Middle 17 (50%)

Duration of type 2 
diabetes

5 years or less 13 (38.2%)
6-10 years 13 (38.2%)

More than 10 years 8 (23.5%)

Table 1 depicts socio-demographic characteris-
tics of the study population. 21 subjects (61.7%) 
were above the age of 50 years. Females repre-
sented almost two thirds (22 out of 34) of the 
study group. Most of the study subjects (27 out 
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of 34, 79.4%) were married. Average duration 
of diabetes in our study population was eight 
years.

All subjects were put on treatment with ei-
ther escitalopram or mirtazapine. However, the 
choice of antidepressant was not randomized, 
and it was treating psychiatrist’s discretion. Fi-
nal doses of antidepressants used depended 
upon the subject’s response to treatment and tol-
erability. 22 subjects (64.7%) received escitalo-
pram and 12 subjects (35.3%) received mirtazap-
ine. Average doses of escitalopram and mir-
tazapine were 7.28 mg and 7.5 mg, respectively. 
11 subjects (32.3%) required additional benzodi-
azepines for insomnia or excessive anxiety.

Out of the total of 34 subjects recruited for the 
study, 2 subjects on mirtazapine were lost to fol-
low-up. 32 subjects completed follow-up period 
of eight weeks. Out of those 32 subjects, 5 did 
not agree to undergo glycated haemoglobin 
(HbA1C) test due to the cost of the test. The re-
maining 27 were taken into analysis for this pa-
rameter.

Table 2. Changes in measures of depression 
and distress following treatment.

Scale Mean ± SD
(Range)

Mean change 
± SD

p value

PHQ-9 
(N=32)

Pre 12.6 ± 2.0
(10-19)

-8.1 ± 2.2 <0.0001

Post 4.5 ± 2.2
(1-12)

BDI (N=32) Pre 30.6 ± 9.6
(14-63)

-19.1 ± 8.1 <0.0001

Post 11.5 ± 6.3
(2-35)

MADRS 
(N=32)

Pre 26.6 ± 6.7
(14-48)

-17.2 ± 5.3 <0.0001

Post 9.4 ± 5.5
(2-27)

DDS (N=32) Pre 43.4 ± 10.6
(28-90)

-17.8 ± 8.9 <0.0001

Post 25.6 ± 5.9
(17-38)

Shown in table 2 are scores on depression 
and distress rating scales pre – and post-treat-
ment. For our study, we considered p value of 
<0.05 to be statistically significant. Antidepres-

sant treatment led to significant improvement 
in both self-rated and clinician-rated scales 
for depression (BDI: – 19.1±8.1, p<0.0001 and 
MADRS: – 17.2±5.3, p<0.0001) at 2 months. We 
also observed significant improvement in diabe-
tes-related distress (change in DDS: – 17.8±8.9, 
p<0.0001).

We observed positive trends in all three gly-
cemic parameters at end of the study period. 
FBS (mean change: – 19.4, p=0.015) and HbA1C 
(mean change: – 1.2, p=0.004) improved signifi-
cantly; however, reduction in PPBS did not reach 
statistical significance (p=0.077).

Analyses using the Mann Whitney and 
Kruskal Wallis tests showed that the study par-
ticipants with different demographic character-
istics did not differ significantly in terms of out-
come variables except that males had signifi-
cantly higher improvement on BDI scores when 
compared to females (p=0.044), possibly due to 
more frequent subjective reporting of depressive 
symptoms in females [24].

The Pearson correlation coefficient (r) showed 
that improvement in BDI scores correlated with 
improvements in MADRS and DDS scores, and 
vice versa. Similarly, HbA1C improvement corre-
lated with improvements in FBS and PPBS, and 
vice versa. However, improvement in DDS scores 
did not correlate with improvements in MADRS.

We also studied differential effects of esci-
talopram (n=22) and mirtazapine (n=10) on 
the study population. Using unpaired t test, 
we found that improvements in PHQ-9, BDI, 
MADRS, DDS or glycemic parameters did 
not differ significantly between the escitalo-
pram and mirtazapine groups (mean change in 
PHQ: escitalopram – 8.27±2.53 vs mirtazapine – 
7.70±1.34, p=0.413; mean change in BDI: escital-
opram – 17.18±5.30 vs mirtazapine – 23.40±11.34, 
p=0.126; mean change in MADRS: escitalo-
pram – 17.00±5.42 vs mirtazapine – 17.50±5.30, 
p=0.809; mean change in DDS: escitalopram – 
16.86±6.79 vs mirtazapine – 19.90±12.65, p=0.500; 
mean change in FBS: escitalopram – 20.14±50.62 
vs mirtazapine – 17.80±14.85, p=0.844; mean 
change in PPBS: escitalopram – 22.55±60.22 vs 
mirtazapine – 10.60±55.43, p=0.589; mean change 
in HbA1C: escitalopram: – 1.7±2.40 vs mirtazap-
ine – 0.5±0.65, p=0.069)

Highest reported side effects were nausea/
vomiting and decreased appetite, which were re-
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ported by five patients (14.7%). Other frequently 
reported side effects were giddiness, dry mouth 
and drowsiness. Two patients reported weight 
gain with mirtazapine. Two patients required 
change of antidepressant from mirtazapine to 
escitalopram due to excessive sedation. No oth-
er serious adverse event, death or suicide was re-
ported during the study.

DISCUSSION

In our study, we were able to recruit 27.4% par-
ticipants out of the 124 screened patients with 
type 2 diabetes mellitus. This result emphasizes 
the magnitude of the problem depression-dia-
betes dyad poses to clinicians. Previous research 
has shown that every 10th person fills an antide-
pressant prescription within 5 years of diagno-
sis of diabetes mellitus, with the maximum risk 
present in the first year [25].

This study found that treatment with escital-
opram or mirtazapine leads to a significant im-
provement in both depression and diabetes-re-
lated distress. Treatment also resulted in signifi-
cant benefits in fasting blood glucose and glycat-

ed haemoglobin with non-significant reduction 
in post-prandial blood glucose. In this study, we 
also assessed self-care behaviours following an-
tidepressant treatment. These findings will be 
published later. Previous research by Gehlawat 
and colleagues also reported improvement in de-
pression and glycemic control while using escit-
alopram for treatment of depression in diabetes 
mellitus [26]. Other researchers found non-signif-
icant reductions in fasting blood glucose and gly-
cated haemoglobin with open-label escitalopram 
treatment [27]. Overall, SSRIs are found to have 
beneficial effect on glycemic control [23]. Mir-
tazapine, indirectly through increased appetite 
and weight gain, may worsen glycemic control. 
However, when used in patients with diabetes 
mellitus, mirtazapine was shown to cause weight 
gain, but also resulted in non-significant improve-
ments in glycemic parameters [28]. Whether im-
provement in glycemic control due to improved 
depression outcomes with mirtazapine overrides 
worsened glycemic control is still a matter for re-
search. We did not find significant differences be-
tween treatment with escitalopram and mirtazap-
ine in depression, distress or glycemic control.
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Distress in diabetes is seen as a negative emo-
tional response to the burden of living with 
a chronic illness and demanding self-care be-
haviours. It may be considered as a normal anx-
iety response to the burden of diagnosis, but 
higher distress could mean poor quality of life 
[29], increased HbA1C and limited self-care [30]. 
While depression and diabetes-related distress 
are partly overlapping constructs, they cannot 
be used interchangeably [31]. The fact that the 
presence of depression may act as an amplifi-
er for diabetes-related distress, it is imperative 
that treatment strategies target both simulta-
neously. Improvement in diabetes-related dis-
tress with antidepressant treatment noted in our 
study could suggest a simple strategy to over-
come distress when depression is existent.

The strength of our study was that it reflected 
a real-world setting, where the treating psychia-
trist had the freedom of choosing type and dose 
of antidepressant. We approached patients who 
attended the outpatient department and outreach 
clinic of a tertiary care hospital for treatment of 
diabetes mellitus, so there are high chances that 
we picked set of patients who would not have 
sought a psychiatrist’s help for their depression. 
We also studied antidepressant effects on multi-
ple facets in diabetes – depression, diabetes-re-
lated distress and self-care with glycemic control.

The limitations included an open-label de-
sign, lack of control arm or randomization, and 
a small sample size. Because of a smaller sample 
size, generalizability of the findings remains un-
certain. Chances are that patients with complica-
tions of diabetes mellitus who might have been 
more severely depressed were excluded from 
the study. We did not compare the two study 
drugs – escitalopram and mirtazapine. Further, 
a follow-up period of eight weeks may be too 
short to comment upon long-term effects of an-
tidepressant therapy in diabetes.

To conclude, antidepressant treatment with 
escitalopram or mirtazapine improves depres-
sion and distress in patients with type 2 diabe-
tes mellitus and leads to positive effect on glyce-
mic control. Further research with a larger sam-
ple size and better study design is recommended 
to investigate the use of mirtazapine in diabetes.
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