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Abstract

Objective: Elevated depressive symptoms and disorders affect one in five
patients with diabetes. Current guidelines recommend screening depression
in the diabetic population. Turkey has the highest (13.7%) prevalence of di-
abetes in Europe. However, there are limited data about the prevalence of de-
pressive disorders among diabetic patients in Turkey. We aim to investigate
the prevalence of a comorbid depressive disorder in Type 2 diabetic patients
who were referred to the Endocrinology outpatient unit of a tertiary hospital.
Material and Methods: All the Type 2 diabetic patients admitted to our en-
docrinology department were consecutively included in the study. Their so-
ciodemographics, concomitant diseases and medications, macro and
microvascular complications, lifestyle and personal habits, and treatment reg-
imens were obtained by a specifically designed questionnaire. Laboratory data
were obtained from the hospital records. The Patient Health Questionnaire-9
(PHQ-9), a depression screening tool, was used as a screening method for
depression. Patients with a score of 10 or above determined high risk for de-
pressive disorder according to PHQ-9. The scores were re-evaluated by a psy-
chiatrist to minimize the false negative and positive results.
Result: A total of 460 patients with Type 2 diabetic were enrolled in this cross-
sectional study. 18.9% (n=87) of the participants were found to have de-
pressive disorders according to the psychiatric evaluation done after the
PHQ-9 questionnaire. Patients with depressive disorders were predominantly
female (69.0% vs. 55.5%; p=0.022), younger (57.24+10.5 vs. 60.0+9.5;
p=0.014), had higher HbA1c (8.51+2.51 vs. 7.98+2.05; p=0.042), total cho-
lesterol (205.6+44.2 vs. 194.2+46.0; p=0.045), LDL-cholesterol (123.1+37.8
vs. 113.1+35.4; p=0.026) and non-HDL-cholesterol (158.5+41.61 vs.
146.6+42.7; p=0.024). These patients had frequent neuropathy (37.3% vs.
19.0%, p=0.001), they were less likely to perform exercise (31.8% vs.
53.1%; p<0.001) while smoke in excess (31.4% vs. 14.3%; p<0.001). The
analysis showed that female gender (OR=4.4; 95% CI=1.6-12.8; p=0.005)
and smoking (OR=7.6; 95% CI=2.8-20.5, p<0.001) are independent deter-
minants of a depressive disorder. Conclusion: Approximately one-fifth of di-
abetic patients had a depressive disorder, and their metabolic parameters
were worse than those without a depressive disorder. Therefore, to assess a
diabetic patient from all aspects, screening for depressive disorder should be
made an indispensable part of the evaluation process.

Keywords: Diabetes; depressive disorders; depression;
PHQ-9; Patient Health Questionnaire

Ozet

Amag: Depresif bozukluk ve artmis depresif durumlar her bes diyabet hasta-
sindan birini etkilemektedir. Glincel rehberler, diyabetik popilasyonda depre-
sif semptom ve bozukluklarin taranmasini 6nermektedir. Tlrkiye, Avrupa’da
en yuksek (%13,7) diyabet prevalansina sahip llke konumundadir. Bununla
birlikte, Turkiye'de diyabet hastalari arasinda depresif bozuklugun sikligi hak-
kinda kisith veri bulunmaktadir. Biz bu galisma ile bir Gglincli basamak Endok-
rinoloji poliklinigine bagvuran Tip 2 diyabetik hasta poptilasyonunda eslik eden
depresif bozukluk prevalansini saptamayi amagladik. Gereg ve Yontemler:
Endokrinoloji poliklinigine basvuran tim tip 2 diyabet hastalar ardisik olarak
galismaya dahil edildi. Katimcilarin sosyodemografik 6zellikleri, eslik eden has-
taliklari ve uygulanan tedaviler, makro ve mikro komplikasyonlar, yasam tarzi
ve kigisel aliskanliklar hazirlanan sorgu formu ile kayit altina alindi. Laboratu-
var verileri hastane bilgi sisteminden alindi. Depresif bozukluk taramasi igin
“Patient Health Questionnaire-9 (PHQ-9)” depresyon tarama araci kullanildi.
PHQ-9 puani 10 ve Uzeri olan hastalar, depresif bozukluk agisindan yiliksek
riskli olarak degerlendirildi ve olasi yanlis negatif-pozitif sonuglari en aza indir-
gemek amaciyla bir psikiyatri uzmani tarafindan yeniden degerlendirildi. Bul-
gular: GCalismaya toplam 460 Tip 2 diyabet hastasi dahil edildi. PHQ-9 skorlari
ve akabinde yapilan psikiyatri dederlendirmesi sonrasi hastalarin %18,9
(n=87)"unda depresif bozukluk saptandi. Depresif bozukluk saptanan hastalar
adirlikl olarak kadin cinsiyette (%69,0’a karsi %55,5; p=0,022), daha geng
yasta (57,2+10,5’'e karsi 60,0+9,5; p=0,014), daha yiksek HbAlc
(8,51+2,51'e karsi 7,98+2,05; p=0,042), total kolesterol (205,6+44,2"ye karsi
194,2+46,0; p=0,045), LDL kolesterol (123,1+37,8’%e karsi 113,1£35,4;
p=0,026) ve non-HDL-kolesterol (158,5+41,61’e karsi 146,6+42,7; p=0,024)
seviyelerine sahip idi. Ek olarak, bu hastalarda néropati daha sik (%37,3'e
karsi %19,0, p=0,001), egzersiz yapma oranlari daha disik (%31,8’e karsi
%>53,1; p<0,001) ve sigara igme sikligi daha ylksek (%31,4’e karsi %14,3;
p<0,001) idi. Kadin cinsiyette olmak (OR=4,4; %95 GA=1,6-12,8; p=0,005)
ve sigara igmek (OR=7,6; %95 GA=2,8-20,5; p<0,001) depresif bozukluga
sahip olmanin bagimsiz éngérduricileri idi. Sonug: Diyabetik hastalarin yak-
lasik beste birinde depresif bozukluk mevcuttu ve metabolik parametreleri dep-
resif bozukluk olmayanlara gore daha kétt idi. Bu nedenle, bir diyabet hastasini
kapsamli bir sekilde degerlendirebilmek igin depresif bozukluk taramasi hasta
degerlendirmesinin ayrilmaz bir pargasi olarak uygulanmaldir.

Anahtar kelimeler: Diyabet; depresif bozukluklar; depresyon;
PHQ-9; Halk Sagligi Anketi
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Introduction abetes, decompensated liver disease, ma-

Diabetes is a chronic disease and complicated
to manage due to the associated mood and
emotional problems. Depression is a frequent
comorbidity in Type 1 and Type 2 diabetic pa-
tients. Depression affects one in four patients
with diabetes (1). In other words, diabetic pa-
tients are at 1.4-3 times higher at risk of co-
morbid depression (1-3). Depressive
disorders may complicate the management of
diabetes and negatively affect the achieving
of glycemic and metabolic targets (4-6).
Thus, American Diabetes Association (ADA),
US Preventive Services Task Force (USPSTF),
and National Institute for Health and Care Ex-
cellence (NICE) diabetes guidelines recom-
mend routine screening of depressive
symptoms in a high-risk population (2,3,7).

The prevalence of depression is reported as
20.3-29.7% in European countries, and
8.3% in North America (8-10). But there are
only a few studies available about the
prevalance of depressive disorders for
among diabetic patients in Turkey (11-13).

We hypothesize that frequency of depressive
symptoms was similar throughout European
countries and was associated with metabolic
disturbances.

In this cross-sectional study, we aim to de-
termine the frequency of depressive disor-
ders in Type 2 diabetic patients referred to
the Endocrinology Outpatient Unit of a terti-
ary hospital. Our secondary aim was to as-
sess the relationship between comorbid
depressive disorder and the metabolic con-
sequences in Type 2 diabetic patients.

Material and Methods

Study Design and Population

This cross-sectional study was carried out
from January 2017 to May 2018 in a tertiary
endocrine unit. The study was approved by
the local ethics committee (08.02.2017
Kecgidéren Training and Research Hospital
Ethical Committee-Ankara/Turkey/2012-
KAEK-15/1338), and the study protocol was
designed as per the international agree-
ments (Helsinki Declaration revised 2013).
All patients signed informed consent before
data collection. Type 2 diabetic patients over
the age of 18 were enrolled consecutively in
the study. Patients were excluded if preg-
nant, younger than 18 years, had Type I di-

lignancy, chronic inflammatory disorders, or
were undergoing renal replacement therapy.

Data Collection

The sociodemographics (age, gender, mari-
tal status, education, occupation, and in-
come), concomitant diseases and
medications, macro and microvascular com-
plications, lifestyle and personal habits [ex-
ercise, smoking, alcohol use], and treatment
regimens were obtained by a specifically de-
signed questionnaire given to all the partic-
ipants by their physicians. Laboratory data
were obtained from hospital records.

The following are the evaluations done
cross-sectionally,

Anthropometrics and Blood Pressure

Measurement

Height, weight, and waist circumferences
(WC) of the patients in their underclothes
were recorded according to the standard pro-
tocol. Body mass index (BMI) was computed
as the ratio of weight to the square of height
(kg/m?). WC was measured on the line be-
tween the iliac crest and the lower costal
margin parallel to the ground, once the pa-
tients exhaled. Arterial blood pressure (ABP)
was recorded using automatic BP monitors
(Omron M2, HEM-7121-E) after at least 5
min of rest in a seated position. Three con-
secutive measurements were taken from the
same arm, and the mean was recorded.

Laboratory Data

For biochemical analyses, all the blood sam-
ples were collected from the antecubital vein
between 08:00-10:00 AM after overnight fast-
ing. All laboratory parameters were measured
using standard procedures. The levels of fast-
ing blood glucose concentration, total, and
high-density lipoprotein-cholesterol (HDL-C),
and triglycerides (TG) were measured enzy-
matically. low-density lipoprotein (LDL-C) was
calculated using Friedewald’s equation [LDL-
C=total cholesterol-(HDL-C+TG/5)] if TG was
found less than 400 mg/dL (14). Glycohemo-
globin (HbA1c) was measured using high-per-
formance liquid chromatography (HPLC).

Patient Health Questionnaire-9 a Depression
Screening Tool

To screen the depressive disorders, Patient
Health Questionnaire-9 (PHQ-9), a depres-
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sion screening tool was used. PHQ-9 is a
valid and reliable tool for screening depres-
sive disorders in diabetic individuals
(15,16). All the diabetic patients who were
at the risk of a depressive disorder accord-
ing to PHQ-9 score were re-evaluated by a
psychiatrist to minimize the false negative
and positive results according to the Diag-
nostic and Statistical Manual of Mental Dis-
orders (DSM-5) in terms with the major
depressive disorder. PHQ-9 is an instrument
to perform criteria-based diagnoses of de-
pressive disorders commonly encountered in
primary care. A PHQ-9 score of 210 has a
sensitivity and specificity of 88% in diag-
nosing depressive disorders (17). Depres-
sive symptoms were screened by the PHQ-9
questionnaire. The PHQ-9 query form con-
sists of 9 questions. The scores obtained by
each answer are collected and evaluated on
a scale. If the patient has not marked one
of the 3 to 4 options given for the first two
questions, the questionnaire cannot be eval-
uated as a depressive disorder regardless of
the total score. Patients with a score of 10 or
higher as per the rules were referred to a
psychiatrist for a re-evaluation of comorbid
depressive disorder. The diagnosis of co-
morbid depressive disorder is made by a
psychiatrist according to the DSM-5 criteria.
Also, regardless of the PHQ-9 score, all the
patients who used prescribed antidepres-
sants were referred to a psychiatrist and re-
evaluated for depressive disorder to avoid
overdiagnosis.

Definitions

An internationally accepted definition for
Type 2 diabetes was used by the physicians
(18). Hypertension was defined as an aver-
age office BP>140/90 mmHg on two differ-
ent visits or an individual undergoing
antihypertensive treatment. Dyslipidemia
was defined as TG>150 and/or LDL-C>100,
and/or low HDL-C (men <40, women <50
mg/dL), or receiving medications for dyslipi-
demia. Obesity was defined as BMI>30
kg/m? (19). Treatment targets were defined
as HbA1c<7%, office ABP<140/90 mmHg,
and LDL-C<100 mg/dL according to the na-
tional (20) and international (2) diabetes
guidelines. Achieving all the goals, such as
glycemia, BP, and lipid levels by an individ-
ual patient, indicate triple metabolic control

being established. The exercise was defined
as meeting both these criteria, performing
exercise more than two days per week, and
more than thirty minutes per day. Marital
status was dichotomized as married and un-
married. Self-reported income status was
categorized according to their ability to meet
up basic needs and save. A low education
level was defined as less than eight years of
formal education. Macrovascular complica-
tions were either self-reported: having a his-
tory of coronary artery disease, angina,
heart attack, cerebrovascular event or pe-
ripheral artery disease; or recorded by the
physicians according to their findings such
as non-palpable extremity pulses, low
ankle-brachial index values (<0.9), positive
findings on coronary or peripheral arteriog-
raphy, and carotid or peripheral arterial du-
plex ultrasound examination. Retinopathy
was self-reported by the patients based on
being identified with an eye problem related
to diabetes mellitus. Nephropathy was
recorded by the physicians if the patients
had albuminuria and/or decreased esti-
mated glomerular filtration rate. Neuropathy
was also self-reported or recorded by the
physicians if the patients had symptoms re-
lated to bilateral symmetric distal neuropa-
thy or other autonomous neuropathies
attributed to diabetes mellitus.

Statistical Analyses

Statistical analyses were performed in SPSS
18.0 (SPSS Inc., Chicago, IL, USA). Data
were expressed as mean+SD and median
(minimum-maximum value) for continuous
variables or as a percentage for categorical
variables. To identify the variables associ-
ated with depression state (depressive/not
depressive), the univariate analyses were
performed using Chi-square, Fisher exact,
Student's t, and Mann-Whitney U tests,
where ever appropriate. For the multivariate
analysis, binomial logistic regression was
performed to ascertain the association of
different variables. The criteria for inclusion
in the model were having statistical signifi-
cance (p<0.05) in the univariate analysis
and a clinical rationale to have a potential
association with glycemic control. The vari-
ables were gender, BMI (<25 vs. 25-29.9 vs.
>30 kg/m?2), BP (<140/90 mmHg vs.
higher), having microvascular  and
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macrovascular complications, smoking, ex-
ercise (£2/week vs. higher), alcohol con-
sumption, statin treatment, insulin usage,
education level, and monthly income. The
odds ratios with 95% confidence intervals
(CI) are given in Figure 1. The p-value is
two-tailed with a significance level of 0.05.

Results

A total of 460 patients with Type 2 diabetes
were enrolled in the study. Based on the
predefined criteria, 18.9% (n=87) of the
participants had comorbid depressive disor-
ders. The clinical and demographical char-
acteristics of the patients are given in Table
1.

The patients with comorbid depressive dis-
orders were predominantly female (69.0%
vs. 55.5%; p=0.022), younger (57.2£10.5
vs. 60.0+9.5; p=0.014), had higher HbA1lc
(8.51+2.51 vs. 7.98+2.05; p=0.042), total
cholesterol (205.6+44.2 vs. 194.2+46.0;

p=0.045), LDL-C (123.1+£37.8  vs.
113.1+35.4; p=0.026) and non-HDL-C
(158.5+41.61 vs. 146.6+42.7; p=0.024)
(Table 1, Table 2). Additionally, these pa-
tients had frequent neuropathy (37.3% vs.
19.0%, p=0.001) and were less likely to
perform exercise (31.8% vs. 53.1%;
p<0.001) while smoke in excess (31.4% vs.
14.3%; p<0.001) (Table 1).

According to the multivariate analyses,
being female [odds ratio (OR)=4.4; 95%
CI=1.6-12.8; p=0.005] and smoking
(OR=7.6; 95% CI=2.8-20.5; p<0.001)
were independent determinants of comorbid
depressive disorders in type 2 diabetic pa-
tients (Figure 1).

Discussion

The result shows that approximately one-
fifth of Type 2 diabetic patients have comor-
bid depressive disorders. Patients with
depressive disorders were predominantly fe-

Table 1. The demographic parameters of patients with and without depressive disorders.

Variables (n=460)
Gender {(female) (n, %) 267 (58.0%)
Age (years) 59.48+9.72

217 (48.3%)
324 (75.7%)
366 (82.2%)
79 (17.6%)

Higher education {n, %)
Patients with lower income (n, %)
Marital status {(married) (n, °%)

Smoking (n, %)

Alcohol intake (n, %) 7 (1.6%)
Regular exercise (n, %) 217 (49.0%)
Diabetes duration (year) 10.94+8.14

85 (22.4%)
100 (23.8%)
8 (1.9%)
10 (2.3%)
107 (36.8%)
61 (17.3%)
45 (13.6%)
95 (22.2%)
256 (57.7%)
338 (73.5%)
303 (78.0%)
191 (41.5%)
110 (23.9%)
61 (13.3%)

Macrovascular complications (n, %)
Coronary artery disease
Peripheral artery disease
Cerebrovascular disease

Microvascular complications {n, %)
Retinopathy
Nephropathy
Neuropathy

Obesity (n, %)

Hypertension (n, %)

Dyslipidemia (n, %)

Insulin treatment (n, %)

Statin treatment (n, %)

Treatment with anti-depressants {(n, %)

Total patients Without depressive disorder

With depressive disorder

(n=373; 81.1%) (n=87; 18.9%) p
207 (55.5%) 60 (69.0%) 0.022
60.02+9.46 57.17+10.48 0.014
171 (47.3%) 46 (52.9%) 0.345
262 (75.3%) 62 (77.5%) 0.677
303 (83.9%) 63 (75.0%) 0.054
52 (14.3%) 27 (31.4%) <0.001

6 (1.7%) 1 (1.2%) 0.766
190 (53.1%) 27 (31.8%) <0.001
10.69+8.16 12.15+8.02 0.186
68 (21.7%) 17 (25.8%) 0.516
79 (23.0%) 21 (27.3%) 0.422

6 (1.8%) 2 (2.7%) 0.578

9 (2.6%) 1 (1.3%) 0.497
83 (34.6%) 24 (47.1%) 0.093
50 (17.1%) 11 (18.3%) 0.813
36 (13.3%) 9 (15.0%) 0.734
67 (19.0%) 28 (37.3%) 0.001
207 (57.3%) 49 (59.0%) 0.778
280 (75.1%) 58 (66.7%) 0.110
264 (76.5%) 69 (84.1%) 0.134
148 (39.7%) 43 (49.4%) 0.097
89 (24.3%) 21 (22.3%) 0.689

0 (0.0%) 61 (70.1%) < 0.001‘
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Table 2. The PHQ-9 scores, laboratory parameters, and rates of achieving metabolic targets of patients with and

without depressive disorders.

Total patients  Without depressive disorder With depressive disorder

Variable total (n=460) (n=460) (n=373; 81.1%) (n=87; 18.9%) p
PHQ-9 score 7.04+5.14 5.88+3.96 11.97+6.51 <0.001
BMI (kg/m?) 31.71+£5.97 31.50+6.06 32.62+5.55 0.126
SBP office (mmHg) 130.84+18.96 131.41+18.95 128.37+18.91 0.191
DBP office (mmHg) 79.43+10.19 79.55+10.42 78.89+9.11 0.599
HbAlc (%h) 8.08+2.15 7.98+2.05 8.51+2.51 0.042
Total-C (mg/dL) 196.46+45.84 194.23+46.01 205.61+44.25 0.045
HDL-C (mg/dL) 47.56+13.23 47.69+13.53 47.05+11.95 0.697
LDL-C (mg/dL) 115.10+36.07 113.17+£35.42 123.11+37.82 0.026
TG (mg/dL) 184.51+£105.45 180.61+102.87 200.83+114.87 0.121
Non-HDL-C (mg/dL) 148.99+42.76 146.62+42.77 158.56+41.61 0.024
Achieving metabolic targets

ABP (<140/90 mmHg) 266 (60.6%) 211 (59.1%) 55 (67.1%) 0.183

LDL-C {<100 mg/dL) 151 (36.2%) 130 (38.7%) 21 (25.9%) 0.032

HbAlc (<7%) 162 (36.3%) 136 (37.4%) 26 (31.7%) 0.336

Triple target 34 (7.7%) 32 (8.9%) 2 (2.4%) 0.042

PHQ-9: Patients Health Questionnaire-9; BMI: Body mass index; SBP: Systolic blood pressure; DBP: Diastolic blood pressure;
HbA1lc: Glycated hemoglobin; Total-C: Total cholesterol; HDL-C: High-density lipoprotein-cholesterol; LDL-C: Low-density lipopro-

tein-cholesterol; TG: Triglycerides; ABP: Arterial blood pressure.

Patients with type Il DM

0Odds Ratio (95% Cl) P Value

Gender (Female) ———-—— 4.47 (1.56 - 12.82) 0.005
Age (>60 years) - 0.86 (0.36 - 2.04) 0.734
Obesity (BMI 230 kg/m2) e 1.21 (0.51 - 2.86) 0.669
Hypertension (ABP >140/90 mmHg) —-— 1.21(0.52 - 2.85) 0.657
Dyslipidemia (LDL >100 mg/dL) —— 1.69 (0.62 - 4.57) 0.304
Regular Exercise (>2 days/week, >30 min/day) —-— 0.59 (0.26 - 1.34) 0.210
Smoking e 7.62 (2.83 - 20.53) <0.001
Coronary Artery Disease i 0.64 (0.19 - 2.18) 0.472
Peripheral Artery Disease 0.89 (0.07 - 11.83) 0.931
Retinopathy —— 1.49 (0.49 - 4.48) 0.482
Nephropathy e ) 0.87 (0.24 - 3.21) 0.837
Neuropathy ——— 2.30 (0.95 - 5.58) 0.066
ng Q\ N \Q @Q
Depressive Depressive
Disorder (-) Disorder (+)

Figure 1: The factors associated with depressive disorder in patients with Type 2 diabetes.
BMI: Body mass index; ABP: Arterial blood pressure; LDL: Low-density lipoprotein.

male, younger, and had poor lipid levels.
Being a female or a smoker were predictors
of a depressive disorder.

A depressive disorder has a broad and het-
erogeneous diagnosis, where depressed
mood and/or loss of pleasure are the most

characteristic features. Many factors, in-
cluding chronic diseases, can cause or ex-
acerbate depressive disorders. Incidentally,
the concomitant depressive disorder may
also adversely affect the course of chronic
diseases. The frequency of depressive dis-
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orders is increasing all over the world
(8,21-24). It is reported that the preva-
lence of depressive disorders in people with
chronic diseases is twice higher than in the
healthy population (25). Various studies
have reported the prevalence of depressive
disorders from 8% to 30% in diabetic pa-
tients (25-27). However, studies also show
that only half of the patients with depres-
sive disorders are diagnosed (25). The data
on the prevalence of depressive disorders
among diabetic patients in Turkey is lim-
ited. An international study that used the
PHQ-9 questionnaire reported the preva-
lence of depressive disorder as 21% for
both Type 1 and Type 2 diabetes, in Turkey
(11). Another study found a prevalence of
26.4% by using Beck’s Depression Inven-
tory in 440 adult patients with Type 2 dia-
betes (13). The prevalence of depressive
disorders in our study (18.9%) was similar
to that of the reports of other national
(11,13) and international studies (4,27,28).
Depressive disorders may affect the course
of diabetes, while it may also be affected
by diabetes as well. It may also increase
the risk of macro and microvascular com-
plications in diabetic patients (29,30).
Therefore, it is very important to determine
the risk factors that develop depressive dis-
orders in diabetic patients. Evidence shows
that the prevalence of depression is mod-
erately increased in prediabetic patients
and significantly increased in diabetic pa-
tients (31). There may be a few reasons for
an increased risk of depression in diabetic
patients, such as diabetes, causing struc-
tural changes in the brain leading to atro-
phy (32). Studies show that atrophic
changes may involve the hippocampus and
that HbAlc may be an important determi-
nant of hippocampal volume (33). Our
study supports these findings by showing a
higher HbA1c level in patients with depres-
sive disorders. The patients with depressive
disorder in our study had higher total cho-
lesterol, LDL-C, and non-HDL-C levels.
These findings are also consistent with the
previous studies that reported higher cho-
lesterol levels in Type 2 diabetic patients
with depressive disorders (27,34). Lack of
diet, medication adherence, and inade-
quate self-care in depressive patients may
be the most important reasons for the poor

metabolic features. Patients with depres-
sive disorders in our study were younger
than patients without depressive disorders.
However, several studies show conflicting
results of the effect of aging on depressive
disorders, where many show a linear rise in
the frequency of depressive disorders with
increasing age (35-37), while others show
a negative correlation (38). Also, different
studies suggest a U-shaped relationship be-
tween age and depressive disorders (39).
Further, we showed that female gender and
smoking were the independent determi-
nants of depressive disorders in Type 2 dia-
betic patients. Patients with depressive
disorders have poor self-care behaviors,
such as overeating, drinking alcohol, smok-
ing, limited physical activity, and poor med-
ication adherence. For these reasons, it is
not surprising that smoking is a determinant
of a depressive disorder in this study. Stud-
ies also show that there may be a dose-de-
pendent relationship between depressive
disorder and smoking (40,41). In a study of
Type 2 diabetic patients, heavy smokers
were twice as likely as to experience major
depression compared to nonsmokers (42).
Diabetic patients may have more problems
in quitting smoking because of the physical
and emotional burdens associated with dia-
betes, where smoking may act as a stress-
coping behavior (42). Many studies have
also reported that depressive disorders are
more common in women (43-45). The find-
ings of a similar global female predominance
suggest that the differential risk may prima-
rily stem from the biological sex difference
and is less dependent on race, culture, diet,
education, and many other potentially con-
founding social and economic factors.
Therefore, it was expected from our study
to identify that the female gender is a risk
factor in the development of depressive dis-
orders.

This study may have several limitations.
Firstly, as described in the definitions, PHQ
is an instrument in performing criteria-
based diagnoses of depression and other
mental disorders. However, it is not a gold
standard method for diagnosing depressive
disorders. Also, in order to prevent an
overdiagnosis, all the patients with high
PHQ scores are further referred to a psy-
chiatrist, with their progress being fully



Turk J Endocrinol Metab.
2020;24:189-197

Demirci et al. 195
Screening of Depression in Type 2 Diabetes

monitored. Secondly, the study does not
represent the whole country as it is per-
formed in a local health center. Thirdly, we
did not question erectile dysfunction in
male patients, which is an important factor
that causes depression in male diabetics.
Additionally, the cross-sectional design of
the study may preclude a causal relation-
ship between predictive risk factors and
depressive disorder in diabetic patients.
There may also be a selection bias in our
study since all the enrolled patients were
followed-up in a tertiary endocrine unit,
and also the enrollment of patients with
multiple comorbidities and complications
may have affected the results. Neverthe-
less, the result of our study is remarkable
because it is one of the rare studies in our
country that reports the prevalence and
characteristics of depressive disorders in
diabetic patients.

In conclusion, the prevalence of
depressive disorders is considerably
high in Type 2 diabetic patients, although
they are being followed up in a tertiary
outpatient endocrinology unit. To assess
a diabetic patient from all aspects, screen-
ing for depressive disorders should be
made an indispensable part of the evalua-
tion process. The risk is higher if the pa-
tient is a female or a smoker. Further,
prospective studies with a larger sample
size may be required to reveal the rela-
tionship between depressive disorders and
diabetes.
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