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Background: The prevalence of diabetes mellitus (DM) is increasing, and thus, its mental
consequences, such as depression, have an increasing trend. The goal of the present study was the
determination of the prevalence of depression and some of its related factors in patients with type II
DM who referred to the Diabetes Center of Rafsanjan, Iran, in the year 2016.
Materials and Methods: For this purpose, 194 patients with DM under care in the Diabetes Clinic of
Ranfanjan University of Medical Sciences, Iran, were selected via simple random sampling method
and filled a demographic form and the Beck Depression Inventory (BDI). Data were analyzed using
chi-squared test.
Results: In this study, 67%, 24.7%, 6.2%, and 2.1% of the participants had no depression symptoms,
mild depression, moderate depression, and severe depression. There was significant difference
between the frequency of different depression severities based on age (P < 0.001), duration since
disease diagnosis or treatment (P < 0.001), occupation (P = 0.011), education (P < 0.001), and type of
treatment.
Conclusions: The rate of depression in patients with DM is relatively high and women, people with
lower level of education, and the elderly, and homemakers are at greater risk which signifies the
necessity of psychological and psychiatric consultation.
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Introduction
Diabetes mellitus (DM) is one of the most
prevalent diseases in human societies, and
despite medical advances, the prevalence of
this disease has not only not been decreased,
but is increasing every day (1). Type I DM is
a metabolic disorder and its main
characteristic is lack of production and
secretion of insulin. Its cause is an
autoimmune disorder in beta cells of
pancreatic islets of Langerhans (2). The most
common age of onset of DM type I is
adolescence (3).
Type II DM or non-insulin-dependent DM is
more common in adults of above 30 years of
age. In this type of DM, insulin-relates
glucose control is inefficient. In fact, either
the pancreas does not secrete enough insulin
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or the secreted insulin does not sufficiently
control blood glucose levels (4). The
prognosis of DM among patients who have
exhibited DM complications is not favorable
and their mortality rate is high (5). Today, the
mortality rate among patients with DM due to
ketoacidosis and infection is decreasing, but
due to cardiovascular and renal complications
is significantly increasing (2). DM influences
different aspects of the patient's life such as
psychological, physical, economic, and social
aspects, family life, and sexual performance
(2). Chronic DM complications and the
resulting decreased* life expectancy and death
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impose a high financial load on the individual,
their family, and society, and affect the quality
of life (QOL) of the individual and their
family (6).
Depression is one of the most common
psychological disorders in patients with DM
(7). Depression symptoms include weight
change, appetite change, and disruption in
sleeping hours which if combined with
symptoms caused by DM, the depression
caused by DM is diagnosed clinically (8). In
cases of mild DM, even without evident
cerebrovascular
events
and
recurring
hypoglycemic attacks, some level of central
nervous system (CNS) performance disorder is
present. This complication first manifests itself
as a mild cognitive disorder, and then, with the
passage of time and increase in severity, it
develops into depression (9). Vision loss due
to
diabetic
retinopathy,
repeated
hospitalizations, and sexual dysfunctions are
other factors which cause depression in
diabetic patients (10). Depression in these
patients can have a significant effect on the
prognosis of DM. Some studies have shown
that lack of diagnosis and treatment of
depression worsens the prognosis in patients
(11). This disorder has problematic symptoms
and it is accompanied with the negative views
of society and labeling of the afflicted person,
which threaten the identity of individuals and
increase their negative emotions (12).
Psychological disorders in patients with DM
can have a negative effect on controlling blood
sugar (13) and this indicates the importance of
paying more attention to behavior and
treatment of depression among patients with
DM (14).
DM is an important and prevalent disease
which, if not controlled, is accompanied with
cardiovascular, renal, optical, neural, and
psychological problems such as depression.
Depression has an extensive influence on
individual, social, and economic aspects of
life, and therefore, it is of utmost importance.
Awareness of the prevalence of diseases and
their related factors, especially chronic
diseases, in an area is a key point in the
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improvement of the quality and quantity of the
provided health services in that area. This
issue, in addition to human benefits, has large
economic benefits due to preventing many
diseases and disorders. Therefore, the aim of
the present study was to determine some of the
causes of depression in patients with type II
DM referring to Rafsanjan Diabetes Center,
Iran, in the year 2016.
Materials and Methods
The statistical population of this descriptive
study included patients with DM referring to
Rafsanjan Diabetes Center in the year 2016
(n=5050 people). Patients with chronic,
refractory, and high risk diseases such as
cancer, chronic respiratory disorders, spinal
cord injury, congestive heart failure,
hypothyroidism, multiple sclerosis (MS),
history of psychological disorder diagnosed
before the onset of DM, experience of
accidents (such as death of family members) in
the previous 6 months, drug and alcohol abuse,
and infectious diseases with long-term
treatment such as tuberculosis (TB) and
brucellosis, and also children and teenagers
younger than 13 years of age were excluded
from the statistical population (it should be
noted that the age range of patients referring to
the center was 3 months-96 years). Therefore,
the statistical population of this study
including all patients with the study inclusion
criteria amounted to 525 individuals. The
sample volume was calculated as 222
individuals by considering this population and
using Cochran’s formula. The participants
were selected from this population via simple
random
sampling.
Ultimately,
194
questionnaires were completed and returned
for analysis.
The researchers visited the diabetes center of
the university, selected the subjects randomly
based on the patient list, and explained the
goal of the study to them. Subjects who
provided an informed consent were enrolled in
the
study.
Specialized
psychological
interviews were conducted with the selected
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individuals based on the Diagnostic and
Statistical Manual of Mental Disorders, Fifth
Edition (DSM-V) to investigate the presence
and severity of some disorders such as anxiety
and personality disorders. Then, some of the
studied variables, such as duration of disease
and type of treatment, were obtained from
their medical record and written in a checklist
designed for this purpose. Subsequently, the
Beck Depression Inventory (BDI) was
distributed among patients and they were
asked to circle the number of the sentence
which better described their current status with
patience and without providing their name.
They were assured of the confidentiality of
their personal information. It was also stressed
that from among each group of sentences, only
one sentence should be selected. The collected
data were analyzed using chi-square test and
ANOVA in SPSS software (version 16, SPSS
Inc., Chicago, IL, USA).
BDI was developed for the first time in the
year 1961 by Beck et al. and underwent a
major revision in the year 1996 in order to
cover a wide range of symptoms and for better
coordination with the diagnosis criteria of
DSM-IV. In the revised form (BDI-II), in
order to reflect symptoms that are
accompanied with more severe depression
(such as anxiety, sense of lack of value,
concentration difficulties, and energy loss), 4
articles were changed. Moreover, in order to
show the decrease in appetite and sleep, 2
articles were revised. Furthermore, the texts or
sentences structure of many other articles were
changed. Comparison between BDI and BDIII shows that respondents confirm one or two
symptoms more frequently in the BDI-II form
than the BDI and respondents with higher

depression severity confirm symptoms or
articles more than those with lower depression
severity. Despite relatively higher scores in
BDI-II, there is, in general, a high correlation
between these two forms. Thus, with some
caution, it can be said that BDI-II is
comparable with its previous form and the
results of many studies conducted with BDI
can be generalized to BDI-II (15).
The BDI is a self-report inventory and t is
composed of a 21 items that completed in 5 to
10 minutes. The inventory is composed of 21
articles related to different symptoms which
are scored on a four-point scale ranging from 0
to 3. These articles are related to fields such as
sadness, pessimism, sense of failure and
incapability, sense of guilt, sleep disorder, loss
of appetite, and self-hatred.
Results
The total number of participants was 194
individuals with average age of 53.07 ± 11.84
years in the range of 21 to 96 years. In
addition, 50.5% of the studied patients with
DM were women and 97.4% were married.
Among the subjects, 26.3% were illiterate,
42.3% had primary school education, 20.1%
had high school diploma, and 11.3% have
university degrees.
Moreover, 41.8%, 23.2%, 18.6%, 13.9%, and
2.6% of the participants were homemakers,
employed, self-employed, retired, and farmers,
respectively. In terms of the type of treatment,
43.8% of subjects used tablets, 39.2% used
insulin and tablets, and 17% only used insulin.
The average depression score of the
participants was 11.61 ± 6.9 and their average
duration of awareness of their condition was
6.93 ± 3.47 years.

Table 1: Level of significance of results of one-way analysis of variance for the comparison of age and duration
of awareness of the disease in patients with diabetes based on different levels of depression severity
Depression
Variable
Mean (SD)
P-value
Normal
Mild
Moderate
Severe
Age (year)
53.07(11.84) 47.5(8.84) 62.4(6.03) 74.2(11.78) 57.5(6.35) P<0.001
Duration of awareness of
6.93(3.47)
5.84(2.89) 8.96(3.74) 10.1(2.94)
8.5(1.73) P<0.001
the disease (year)
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In this study, 67% of patients did not have
depression or had the minimum severity of
depression, 24.7% had mild depression, 6.2%
had moderate depression, and 2.1% had severe
depression. Results of ANOVA showed a

significant difference in average age and
duration of awareness of the disease of
patients with DM based on different levels of
depression severity (P < 0.001) (Table 1).

Table 2: Paired comparison of age and duration of awareness of the disease in patients with different levels of
depression severity
Variable

Age
Duration of awareness
of the disease

Depression
severity
Without
depression
Mild
Moderate
Without
depression

Compared
with
Mild
Moderate
Moderate
Severe
Mild
Moderate

To study the difference between groups,
Tukey’s post hoc test was used. The results of
Tukey’s test showed a significant difference
between the average age of subjects without
depression and those with mild or moderate
depression (P < 0.001), and average depression
score of subjects with moderate depression and

Mean
difference
-14.86
-26.7
-11.8
16.7
-3.12
-4.24

Standard
error
1.42
2.54
2.7
4.85
0.52
0.94

P-value
P<0.001
P<0.001
P<0.001
P=0.004
P<0.001
P<0.001

those with severe depression (P = 0.004).
Furthermore, the duration of awareness of the
illness in participants without depression had a
statistically significant difference with that in
participants with mild or moderate depression
(P < 0.001) (Table 2).

Table 3: Frequency distribution of depression in the studied patients with diabetes
Variable
Sex
Marital
status

Education

Occupation

Type of
treatment

Group

Number

Percentage

Male
Female
Single
Married
Illiterate
Primary school
High school
University
Employee
Farmer
Homemaker
Self-employed
Retired
Insulin
Tablet
Insulin + tablet

96
98
5
189
51
82
39
22
45
5
81
36
27
76
85
33

49.5
50.5
2.6
97.4
26.3
42.3
20.1
11.3
23.2
2.6
41.8
18.6
13.9
39.2
43.8
17

Different severities of depression were
compared in the present study based on sex,
marital status, and level of education,
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Depression
Normal
50.8
49.2
3.1
96.9
16.2
44.6
25.4
13.8
30
3.1
36.9
20
10
36.2
51.5
12.3

Mild
39.6
60.4
2.1
97.9
41.7
43.8
6.3
8.3
8.3
2.1
58.3
12.5
18.8
41.7
29.2
29.2

Moderate
58.3
41.7
0
100
83.3
8.3
8.3
0
0
0
41.7
33.3
25
58.3
16.7
25

Severe
100
0
0
100
0
50
50
0
50
0
0
0
50
50
50
0

Total
49.5
50.5
2.6
97.4
26.3
42.3
20.1
11.3
23.2
2.6
41.8
18.6
13.9
39.2
43.8
17

P-value
P=0.093
P=0.89

P<0.001

P<0.006

P=0.022

occupation, and type of treatment. The
frequency of moderate and severe depression
was higher in men and the frequency of mild
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depression was higher in women. However,
this difference was not statistically significant
(P = 0.093). In addition, no significant
difference was observed among single and
married individuals in terms of the prevalence
of different levels of depression severity (P =
0.89). The number of individuals without
depression and with mild depression was
higher among subjects with primary school
education. The number of individuals with
moderate depression was higher among
illiterate participants. Moreover, the number of
subjects with severe depression was higher
among patients with primary and high school
education. There was no case of moderate or
severe depression among subjects with
Discussion
DM is a chronic disease without a definitive
treatment, but it is controllable. If not
controlled, it affects many organs especially
vital organs such as the heart, brain, and
kidneys. These effects result in sensory and
locomotion disabilities which limit the daily
activities of the individual and lead to a sense
of uselessness and depression (16). In this
study, the prevalence of depression in patients
with DM using BDI was estimated at 33%.
Among the participants, 24.7%, 6.2%, and
2.1%, respectively, had mild, moderate, and
severe depression. The prevalence of
depression in different studies has varied based
on the population under study and
measurement tool used. For example, the
prevalence of depression among patients with
DM in the studies by Larijani (17), Taziki
(18), Nejati Safa (19), Mazloumi (20),
Mahmodi (21), Nouwen (22) was 41.9%
(based on BDI), 40.6% (moderate to severe
depression), 28% (clinical depression), 64%,
77%, 41%, and 24% (22), respectively.
Furthermore, in the study by Larijani, the
prevalence of major depressive disorder
(MDD), based on clinical interview and DSMIV criteria, was 23.7% and the prevalence of
dysthymia was 9.3% (17). It appears that this
difference in in prevalence of depression
among diabetic patients is due to geographic
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university degrees. This relationship was
statistically significant (P < 0.001).
The highest frequency of moderate depression
was observed among homemakers and the
highest frequency of individuals with
moderate and severe depression was observed
among employees and retired subjects (P =
0.006).
Furthermore, the highest frequency of
moderate depression was observed among
patients under treatment with insulin and the
highest frequency of severe depression was
observed in patients under simultaneous
treatment with insulin and tablets (P = 0.022)
(Table 3).
and demographic differences and the different
measurement tools used. In addition, other
factors influence depression caused by
diseases which have not be considered in the
present study and similar studies. Among these
factors are income which is an important
factor in procuring medicine, family support,
and quality and quantity of health and
treatment services (16).
In the present study, a significant relationship
was observed between average depression
score and age; with increasing of age, the
average score of depression also increased.
There was a significant difference between
frequency of different severities of depression
based on age; the highest average age was
observed among patients with moderate
depression (74.2 ± 11.75 years) and the lowest
average age was observed among patients
without depression (47.6 ± 8.89 years).
In study by Larijani, the highest prevalence of
MDD and dysthymia was reported in the age
groups of 31-39 years and above 60 years,
respectively (17). Nevertheless, there was no
significant relationship between depression
and age in patients with DM studied by
Ranjbar (23). The relationship between age
and onset of depression symptoms is not well
understood. The higher prevalence of
depression of the elderly may be due to other
reasons such as social isolation, limitation of
resources and facilities, and physical inability
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(24). Not all studies have reported a high
prevalence of depression in adults. Egede
showed a 4.5% prevalence of depression in
individuals with DM aged above 65 years,
which was lower compared to other age
groups (25). However, the tool used in this
study was related to severe depression
disorders (25). In the study by Mahmoudi, the
prevalence of depression in the age group of
above 40 years was lower than the age group
of younger than 40 years both in diabetes and
healthy groups. With the increasing of age, the
probability of incidence of depression is
increased and this probability increases even
further in the presence of DM (78.9% in the
diabetic group compared to 42.9% in the
healthy group) (21).
In the present study, the frequency of different
severities of depression did not differ
significantly among women and men. In this
respect, the results of the present study are in
line with that of the studies by Taziki (18) and
Ranjbar (23). Nevertheless, in the studies by
Larijani (17), Mazloumi (20), Sahota (26),
Palinkas (27), and Papadopoulos (28), the rate
of depression in women with DM was higher
than men. This may be due to women’s
limitation in social relationships due to
inabilities stemmed from DM and also the
special circumstances of women in terms of
stressful situations in the family. Furthermore,
the frequency of different severities of
depression had a significant difference based
on years since the onset of disease. The
highest and lowest average years since disease
diagnosis were related to patients with
moderate depression (10.08 ± 2.94 years) and
patients without depression (5.82 ± 2.95
years), respectively. These findings are in
agreement with that of the studies by Taziki
(18) and Taheri (29). Mahmoudi reported a
90.7% rate of depression among patients with
more than 10 years history of DM, but a
73.9% rate among patients with less than 10
years history of DM (21). Moreover, severe
depression in diabetic patients with more than
10 years history of DM was 28.2% higher than
patients with less than 10 years history of DM;
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however, this difference was not statistically
significant. It appears that the higher severity
and frequency of depression, which increase
with the increase in number of years since the
diagnosis of DM, are related to the emergence
of disease complications with the passing of
time.
The results of the present study showed a
significant difference between the frequencies
of different severities of depression in patients
with DM based on occupation. The highest
frequency in different depression severities
was related to homemakers. In the study by
Ranjbar, a higher percentage of depression
was observed in unemployed individuals
compared to working individuals (23). The
results the study by Friis showed that
depression and unemployment are correlated
and occupational status is a more effective
factor in the onset of depression compared to
DM, education, DM type, blood sugar level,
and treatment type (30).
In the present study, the frequency of different
severities of depression significantly differed
in the participants based on education. The
highest frequency of moderate to severe
depression was among illiterate subjects and
the highest frequency of individuals without
depression was in the group with university
education. Thus, the results of the present
study are in agreement with that of the studies
by Mazloumi (20), Taheri (29), and Ranjbar
(23). Some researchers have attributed the
higher depression rate among individuals with
lower education to their lower income (28).
Although it appears that there are causes other
than economic factors, such as cultural factors
and higher knowledge about DM and its more
efficient management, for the lower depression
in patients with higher education.
The results of the present study showed that
frequencies of different severities of
depression among single and married
individuals did not have a significant
difference. This finding was in line with that
of the study by Ranjbar (23). However, it was
not in agreement with the results of the studies
by Moayedi (31) and Taheri (29), who
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reported a higher rate of depression among
married individuals with DM.
The results of the present study showed that
the frequencies of different severities of
depression based on type of treatment had a
significant difference; the highest number of
individuals with severe depression used insulin
and tablet for blood sugar control. The highest
number of participants with moderate
depression was among those under treatment
with insulin. This result was in line with that
of the study by Noh (32), but was not in
accordance with that of the study by Ranjbar
(23) who showed that there is no relationship
between type of treatment and depression.
Lack of hope of blood sugar control with
edible drugs or non-pharmacological methods,
such as diet and sports, and the necessity of
using insulin causes problems such as
procurement, storage, injection method, fear of
injection, lack of ability to inject the exact
dose, and monetary funds which may, in turn,
cause physical and mental problems (33).
Conclusion
DM, due to its chronic nature and long-term
complications, which decrease individuals’
ability of adjustment, causes behavioral
complications. Stress, due to affliction to a
chronic disease without the possibility of a
definitive treatment, is the grounds for
depression. Depression in individuals with DM
is related to factors such as age, occupation,
and level of education. Therefore, in patients
with DM, in addition to controlling their blood
sugar level, psychological problems should
also be considered. Furthermore, by providing
the necessary training on the nature of the
disease and its management and forming
support groups, measures can be taken for the
prevention or reduction of its comorbidities.
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