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Abstract
Background
Diabetes Mellitus and depression are two common public health problems affecting people all over the world. As being diagnosed
with Diabetes Mellitus is a major life stress per se, the prevalence of depression among diabetics is high. Depression is believed
to influence the treatment outcomes and prognosis of Diabetes Mellitus as well as the quality of life among diabetics. The aim
of our study is to determine the prevalence of depression and to assess the factors associated with it among patients with Type
Two Diabetes Mellitus.

Methods
This is a cross-sectional study involving a total of 400 respondents from Nablus governorate’s Primary health care centers.
Subjects were evaluated for depression using the Arabic version of the Beck Depression Inventory questionnaire as a data
collecting tool. Patients were interviewed to gather data on socio-demographics & medical factors as well as chronic illnesses or
complications of Diabetes Mellitus.
Results
A total of 400 respondents were interviewed. The mean age of the patients was 58.5 year and the majority (61.5%) was females.
The prevalence of depression among diabetic patients, regardless of the severity, was found to be as high as 28.3% (113 out of
400 patients). The prevalence of severe depression was found to be 4% of the whole sample. Both the Diabetes control status and
residency were significantly associated with depression (p values= 0.023, OR=2.182) & (p value= 0.013, OR= 1.959), respectively.
Conclusion
The prevalence of depression among diabetic patients is as relatively high. This does deserve to be taken into consideration
while following diabetic patients up. Controlled diabetes appeared to be a protective factor against depression.
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Background
Many chronic medical diseases are complicated by emotional
and psychological disorders. These emotional aspects of such
chronic medical conditions are often taken into consideration
during medical care [1]. Diabetes Mellitus (DM) and depression
are two of the commonest public health problems affecting
people around the world [2]. The World Health Organization
(WHO) predicts that more than 360 million people worldwide
will have diabetes by 2030 [3].

Depression is also highly prevalent. According to the WHO,
approximately 5.8% of men and 9.5% of women will experience
a depressive episode in a year. This varies according to
populations and could be high in some populations [4]. The
prevalence of depression is elevated in those with chronic
illnesses such as DM [5]. The risk of depression in patients
with Type 2 DM (T2DM) is near twice greater than for nondiabetic subjects [6].
Being diagnosed with DM is a major life stress per se. It needs
a large number of physical and mental accommodations. Many
newly diagnosed diabetics patients go through the typical
stages of depression which include denial, anger before
acceptance [7]. Depression is not only highly co-morbid with
DM but also affects treatment goals. It has a serious negative
effect on the quality of life of diabetes patients [8] and also
associated with poorer glycemic control [9]. In addition,
depression significantly decreases adherence to medication
and dietary regimens prescribed for glycemic control and
may contribute to poor diabetes-related outcomes [10-12].
Gonzalez and colleagues concluded that depressive symptoms
are good predictors of poor adherence to self-care particularly
in adherence to medications and diet and exercise regimens
[13].
Despite that, depression is a modifiable risk factor whose
treatment could improve glycemic control and health
outcomes in patients with DM [14]. The available data on the
prevalence of depression among T2DM in Palestine is limited.
Therefore, the aim of this study is to determine the prevalence
of depression in T2DM patients and to assess the factors
associated with it among them.

Methodology

Study Design and Population
A cross-sectional study was conducted in the period from the
1st of September 2013 till the 31st of December 2013 at the
out-patient follow-up DM clinics. These clinics belong to both
the Ministry of Health (MoH) and United Nations Relief and
Works Agency (UNRWA) primary health care centers (PHCs)
in Nablus district.
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The study populations consisted of all T2DM patients who
already had been diagnosed at PHCs as having DM for more than
3 months, and usually have their follow-up in MOH & UNRWA
centers in Nablus district. Exclusion criteria included; patients
who refused to undergo our interview or didn’t complete the
study, patients with type 1 diabetes mellitus or who were
treated and followed up outside the MoH and UNRWA clinics
and those who had recent (last 2-3 weeks) significant physical
or psychic disability.

Sample size calculations were made based on expected
proportion of 40%, a 95% confidence interval (CI) and a
5% absolute precision on either side of the proportion, and
indicated that the minimum required sample size was 400 DM
patients. Systematic random sampling technique was used to
select the calculated sample, taking every second patient upon
registration in the follow up clinic.

Data Collection
Data was collected using a self-administered questionnaire and
through reviewing patients files. The questionnaire contained
a brief introduction about the study and its objectives, and was
divided into two sections. Section I was about demographics
of the participants, like age, gender, place of residence, marital
status, duration of diabetes, Employment status, and treatment
regimen. Section II was a bout screening for depression using
the Arabic version of the Beck Depression Inventory (BDI)
scale. It consists of 21 questions; each of them consists of four
choices (from 0-3). The total score is calculated by summation
of all the patient’s responses. A BDI score of ≥16 is mostly
recommended to identify a potential case of depression
and those with a score ≥30 were classified as having severe
depression [15].
This scale has been chosen because it is one of the most widely
used screening tool for depression in people with diabetes and
easy to administer. The BDI was found to be reliable (internal
consistency is 0.92 in English version) and valid [16, 17]. In
this particular sample; Cronbach’s alpha for Arabic version
BDI was 0.84 which is considered good. Patients’ files were
reviewed for glycemic control, where HbA1c <7 indicated
controlled T2DM

Statistical Analysis
Statistical Package for Social Sciences (SPSS) version 17
was used for data entry and statistical analysis. Descriptive
statistics were computed to assess the personal characteristics
of the participants. Univariate analysis was conducted using a
Chi-square test to assess for depression risk factors. Moreover,
multivariable logistic regression was carried out to assess
for predictors of depressive symptoms among T2DM for
cofounders, where all variables with p value p value < 0.10 in
the univariate analysis were included in the model. A P-value
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of <0.05 was considered to indicate statistical significance.

The study protocol was approved by the Institutional Review
Board (IRB) at An-Najah National University. A consent form
was obtained from patients prior to participation. Participants’
privacy was assured and all collected data were treated
confidentially. Patients screened positive for Depression were
advised to arrange an appointment with their Primary Health
Care physician for further management.

Results

A total of 400 respondents were interviewed at PHCs where
they usually have their medical follow up; 38.3% of them had
being followed at UNRWA clinics and the remaining at MoH
PHCs. They were chosen on the basis of meeting the inclusion
criteria set for the study.
The mean age of the patients was 58.5 year. It ranges from 28
to 85 years. The majority of the participants (61.5%) were
female patients and almost all of them were married (80.2%).
More than half of the patients had a secondary-and-higher
level of education (53.5%). Most of the patients interviewed
reside in villages (48.2%), those who live in Nablus city
constituted 32.8% of the sample and 67.2% live in Camps or
villages. Unemployment is as obvious as 69.5% of the patients
don’t have a job (Table 1).

For the clinical characteristics of the participants, the majority
of them had controlled status of DM (64.5%), and around three
quarters were compliant to having their medications (75.8%).
The mean duration of DM was 9 years; however, 34.8% of them
had the disease for more than 10 years. The vast majority of
the patients weren’t smokers (78.5%). Around two thirds
reported having at least one chronic disease or complication of
DM (67.5%) (Table 1).
Table1. Socio-demographic and medical Characteristics of the
participants (n = 400).

Variable

Age
Less than 60
60 and more

Gender
Male
Female

Education
Primary School and less
Secondary School and College

Marital Status
Married
Non- Married

321
79

80.2
19.8

Job
Employed
Unemployed

122
278

30.5
69.5

Residency
City
Camp or Village

131
269

32.8
67.2

Place of Follow Up
MOH
UN

247
153

61.8
38.3

Duration of DM
10 years and less
More than 10 years

261
139

65.2
34.8

Diabetes
Controlled
Uncontrolled

Patient Compliance
Compliant
Non-Compliant
Smoking
Smoker
Non- Smoker

Other Chronic Diseases
None
One or More

258
142

303
97
86
314

130
270

64.5
35.5

75.8
24.2
21.5
78.5

32.5
67.5

The prevalence of depression among diabetic patients,
regardless of the severity, was found to be as high as 28.3%
(113 out of 400 patients). The prevalence of severe depression
was f ound to be 4% of the wh ole sample (16 out of 4 00
patients) (Figure 1).

Frequency Percent %
205
195

154
246
186
214

51.2
48.8

38.5
61.5
46.5
53.5

Figure 1. Prevalence of depression among diabetic patients
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Table 2. Distribution of socio‐demographic characteristics in
relation to depression status.
Depression

P-Value*

153 (74.6%) 52 (25.4%)

0.189

Variable

NonDepressed

Age
< 60 years

Depressed

134 (68.7%) 61 (31.3%)

≥60 years
Gender
Male

117 (76%)

37 (24%)

Female

Education

170 (69.1%) 76 (30.9%)

Primary and less

125 (67.2%) 61 (32.8%)

For the clinical characteristics of the participants, patients
with controlled T2DM and those compliant to treatment were
less likely to show depressive symptoms compared to the
patients with uncontrolled T2DM (p = <0.001) and the noncompliant patients (p = <0.001). On the other hand, duration
of the disease, smoking and presence of other chronic diseases
had no significant association with depression (p values >
0.05) (Table 3).
Table 3. Distribution of clinical characteristics in relation to
depression status.
Variable

0.138

Diabetes
Controlled

0.060

Uncontrolled

Depression

NonDepressed

204 (79.1%)
83 (58.5%)

Depressed

P-Value*

54 (20.9%)

<0.001

68 (26.1%)

0.181

59 (41.5%)

Marital Status

43 (53.1%)

38 (46.9%)

Married

50 (63.3%)

29 (36.7%)

0.062

104 (79.4%) 27 (21.6%)

Job

170 (62.1%) 104 (37.9%)

0.026

Compliance
Compliant

232 (76.6%)

71 (23.4%)

<0.001

Employed

98 (80.3%) 24 (19.7%)

0.012

Smoking
Smoker

65 (75.6%)

21 (24.4%)

0.373

101 (77.7%)

29 (23.3%)

0.067

Secondary and college
Non Married
Residency

237 (73.8%) 84 (26.2%)

#

City

Village or Camp

Unemployed

19 (68%)
a

Place of Follow Up

174 (70.4%) 73 (29.6%)

MOH
UN

89 (32%)

113 (73.9%) 40 (26.1%)

Duration of DM
≤10 years
193 (73.9%)
> 10 years

Non-Compliant

b

0.461

*Chi-squared test, Divorced, widowed or single
#

The status of depression was studied in relation to patient’s
demographic and clinical chara cteristics using the Chi-square
test. T2 DM patients living in the city showed depressive
symptoms than patients living in village or camps (p=0.026).
Additionally, un employed T2DM patients showed higher
frequency of depressive symptoms than the employed patients
(p=0.012). Other variables; age, gender, education and marital
status, weren’t found to be statistically significant in relation of
depression status (Table 2).

Non-Smoker
Chronic
Diseases
None

One or More

*Chi-squared test

94 (67.6%)

55 (56.7%)

222 (70.7%)

186 (68.9%)

45 (33.4%)
42 (43.3%)
92 (29.3%)

84 (31.1%)

Table 4 summarizes the results of the multiple logistic
regression analyses. Among all variables included in the model,
patients with uncontrolled T2DM are at a nearly doubled risk
of having depression (OR = 2.2), compared to those with a
controlled DM status (p value= 0.023). Likewise, patients who
live in the camp or village appeared to have two-times more
risk of being depressed compared to those who reside in the
city (OR=2.0, CI= 1.2 – 3.3). All the other variables included in
the model were not found to be statistically significant.
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Table 4. Multivariable analysis showing risk factors associated with
Depression.
Variable

Diabetes Status
Controlled*
Uncontrolled
Compliance
Compliant*

Non-Compliant
Marital Status
Married*
Unmarried

Job
Employed*

Unemployed
Residency
City*

Camp or Village

Education
Primary and less*
Secondary and
college
Other chronic
None*

One or More
* Reference group
#
Confidence interval

Odds Ratio

CI#

P-Value

2.1

1.2 - 4.3

0.023

1.3

0.6 - 2.6

0.8

0.4-1.3

0.321

1.5

0.9 – 2.6

0.164

2.0

1.2 – 3.3

0.013

0.9

0.5 – 1.4

0.560

1.6

0.9 – 2.7

0.76

0.560

Discussion

Depression is well recognized to be associated with chronic
diseases and non psychiatric medical illnesses [18-20]. Due to
the increasing rates of depression in patients with DM, it is
important to understand the disease and plan mental services
to improve their quality of life. Early detection and treatment
of depression will lead to improve in glycemic control [21].
In our cross-sectional study, prevalence of depression was
found to be 28.3% (113 out of 400 patients). Among whom,
13% had a severe status of depression (16 out of 113), i.e.
4% of the whole sample (16 out of 400). Other studies in the
Middle East region resulted in a wide range of prevalence
of depression; 12.5% in UAE [22], 33.3% in Bahrain [20],
and 45.5% in Saudi Arabia [23]. Global percentages of
such prevalence in USA and Europe were 16.2% and 14%,
respectively [24, 25]. The fact that the act of living in the West
is largely different from living in Palestine could explain the
difference in such findings. In Europe and USA, the quality of
life, resources of entertainment, the governmental support
and individual’s income, all play a role in minimizing such

prevalence, compared to the case in Palestine.

Our study revealed that depression is mainly affected by the
DM control status (OR= 2.1, CI=1.2 - 4.3). This was consistent
with what was found by Lustman et al., who completed a metaanalysis of 24 studies finding that depression was significantly
associated with poor glycemic control in individuals with
T2DM [26]. This could be reasonably attributed to the further
worsening of quality of life and frequent hospitalizations.
Moreover, uncontrolled status exposes the diabetic patient
to the complications of DM which per se cause an additional
burden affecting the psychological state directly.

In addition to the status of DM, other medical factors were
investigated including the presence of superimposed chronic
illnesses or complications, duration of the DM, smoking and
compliance. None of these variables was shown to have a
significant association with depression. However, Compliance
to anti-DM medications appeared to be significant by univariate
regression. This was partly in the line of a study conducted in
Massachusetts General Hospital and Harvard Medical School
in Boston [10] that showed a significant association between
adherence to the recommended regimen and depression.
These relatively surprising results (no association with such
medical factors) were found in other studies like a Malaysian
study [27].
Residency appeared to be significantly associated with
depression among diabetics in our study (OR=2.0, CI= 1.2 –
3.3). The increased prevalence of depression among those who
live outside the city could be attributed to the more-difficult
psycho-social situation. That’s to say, rural residents generally
have lower socio-economic statuses, lower incomes and
problems of poorer access to public services. However, such a
variable hadn’t been investigated in other equivalent studies,
according to our knowledge. This could be attributed to the
minimal differences between urban and non-urban areas
regarding what may affect the psychological status, compared
to the case in Nablus district in Palestine; particularly because
of the presence of overcrowded camps and far-from-city
villages. Another possible explanation could be attributed to
the scarcity of pleasure resources in villages and camps like
public parks, social centers, clubs…etc.

Various social factors might be associated with depression
among T2DM including age, sex, marital status, level of
education and occupation were the factors most frequently
cited with its occurrence. Our study was unable to show a
significant association between these factors with depression.
We found that the age wasn’t a significant factor ( x2=1.726,
p value= 0.189) [9, 10, 27-30]. This is consistent with what
was found by many other researches in different regions.
Concerning gender differences, although a non-significant
variable, it was found that there’s an increased prevalence
among females. The prevalence in our study was 24% among

Cite this article: Nazzal Z. Depression and Associated Factors among Type Two Diabetes Mellitus Patients in Palestine: a Cross‐Sectional Study, 2013. J J Commun Med. 2015, 1(2): 012.

6

Jacobs Publishers

males and 30.9% among females. This is in the line of the result
of a meta-analysis of 42 studies which resulted in a prevalence
of depression of 28% in women and 18% in men [31]. Likewise,
in an Iranian study, the prevalence among female diabetics was
29% and among male ones was 21% [9].
However, although the effect of having a job appeared to be
significant by the univariate regression, it lost its significant
relationship once re-examined by the multivariable logistic
regression. A similar result was obtained from the abovementioned Malaysian study that showed those with social
factors don’t have a significant impaction on the development
of depression [27].

On comparing the still-married patients with those of other
marital statuses, we found that such a difference isn’t a
significant factor affecting the prevalence of depression among
diabetics. The opposite result was obtained from studies
conducted at countries of other ethnicities like in Nigeria
where they realized that the family plays a role in gaining the
psychological support [32]. However, we quietly believe that
being non-married in the Palestinian society don’t necessarily
mean that they are living alone or lacking the social and
psychological support.
Our study had two main aspects of strength. The first is that
it was directed toward a critical public health issue among
patients who have a life-long disease, diabetes. Therefore,
we believe that taking care of a non-organic complaint, the
psychological status, in these patients adds a lot of strength,
in terms of the importance of the outcomes of the scientific
research. The second the high response rate, the reasonable
sample size and its representativeness of the three different
demographic regions of Nablus District that was taken into
consideration.
Some limitations should be considered when interpreting the
results of this study. Firstly, the cross-sectional nature of this
study limits making interpretation or confirmation regarding
causal relationships between depression and any of the
studied factors could be made. The study also did not include a
control group thus limiting its overall power. Finally, the study
was held in one governorate only, so it might not represent
the whole Palestinian society. It could have been stronger if
conducted among patients of multiple governorates.

Conclusions

The obtained results showed that there’s a relatively high
prevalence of depression among diabetic patients. This does
deserve to be taken into consideration when following diabetic
patients up. The control of DM is as important as it seemed
to be associated with the patients from having depressive
episodes. In other words, the most significant association with

depression is having an uncontrolled elevated level of blood
sugar, as resulted in our research and supported by many
other ones.

Based on the study findings we recommend that Specific care or
attention to the psychological status of patients should be taken
into consideration by PHC doctors while following diabetic
patients up the significant risk factors should be modified as
much as possible. It is worthwhile to take policies to educate
and counsel diabetic patients about importance of control of
blood sugar through multidisciplinary approach involving
nutritionist, social workers and physician. Moreover, HbA1C
should be done regularly to achieve this point. Regarding the
residency, we recommend view in depth about why non urban
are much more at risk of depression. However, establishing
multisectoral extension of their conditions to improve their
quality of life could help to minimize this risk factor.
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