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ABSTRACT

Objective: To assess the prevalence and associated factors
of depression among diabetic outpatients in 2 hospitals
in Ethiopia.

Methods: This institution-based cross-sectional study was
conducted from April to May 2018. A systematic random-
sampling technique was used to select study participants.
Depression was assessed with the Hospital Anxiety and
Depression Scale-Depression. Logistic regression analysis
was used, and strength of the association was presented
as adjusted odds ratio (AOR) with 95% Cl; P<.05 was
considered statistically significant.

Results: The prevalence of depression among patients
with diabetes was 37.8% (95% Cl, 33.2%-42.6%). Female
sex (AOR=5.33, 95% Cl, 3.05-9.33), type 2 diabetes
mellitus (AOR=3.28, 95% Cl, 1.69-6.36), comorbid disease
(AOR=2.84,95% Cl, 1.39-5.83), current substance use
(AOR=1.74,95% Cl, 0.42-7.29), high fear of complications
(AOR=1.76, 95% Cl, 1.05-2.93), and poor social support
(AOR=1.94, 95% Cl, 1.03-3.67) were significantly
associated with depression.

—_ = = =

Conclusions: In the current study, the prevalence of
depression among diabetic outpatients was higher than
that of studies conducted in other settings. Depression
was significantly associated with female sex, rural
residency, type 2 diabetes mellitus, duration of illness >6
years, high fear of complications, and poor social support.
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D iabetes mellitus comprises a heterogeneous group of metabolic
diseases characterized by chronic hyperglycemia and
disturbances in carbohydrate, lipid, and protein metabolism resulting
from defects in insulin secretion or insulin action. Globally, an
estimated 422 million adults are living with diabetes mellitus.! There
is substantial evidence that diabetes is an epidemic in many low- and
middle-income countries, with an increasing proportion of affected
people in younger age groups.” In the Global Burden of Disease
study,” diabetes was in 10th place with 2.3% of the overall disease
burden as a percentage of the overall disability-adjusted life-years.

Research has shown depression to be associated with high
mortality in people with diabetes.® In addition, depression remains
undiagnosed in 50%-75% of diabetes cases.® In Ethiopia, depression
contributes to about 6.5% of the burden of disease, which is the
highest share of burden compared to other forms of mental disorders.*
Depression is higher among those with diabetes than in the general
population according to a recent study.®

Depression among patients with diabetes may lead to poor
treatment adherence, poor treatment outcome, and, consequently,
worsened quality of life.° A bidirectional association exists between
depression and diabetes. The presence of diabetes doubles the odds
of comorbid depressive disorder.” A study® concluded that depression
in people with diabetes may lead to poor concordance with medical
management, reduced motivation for self-management activity,
greater severity of the physical illness, higher mortality, and higher
health care costs. However an earlier study’ showed that timely
identification of patients with subthreshold or clinical depression with
a structured approach for the management of depression in diabetes
has proved to be effective in reducing the burden of depression in
diabetes.

A cross-sectional study'® conducted in the United States revealed
that nearly 18% of diabetic patients had major depression. A study!!
conducted in central Romania indicated a prevalence of depression
among diabetic patients of 41.7%, and presence of comorbid
depression in patients with diabetes was associated with risk for
developing dementia. Another cross-sectional study'? of type 2
diabetes mellitus patients in Lithuania found the prevalence of mild
to severe depression was 28.5%. However, a study'? from Pakistan
found a more modest depression prevalence (14.7%) among patients
with diabetes.

The overall prevalence of depression among diabetes patients in
Dare Selam, Tanzania was 87%; 78.8% of those patients had minimal
to mild depression, 8.2% had moderate depression, and none had
severe depression.'® A study'# in Uganda revealed the prevalence of
depression was 34.8%. Little is known regarding data in East Africa;
however, 2 studies'>!® conducted in Ethiopia (Bahirdar and Gondar
City) revealed the overall prevalence of depression among patients
with diabetes was 40.4% and 15.4%, respectively.
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Clinical Points

B The comorbidity of depression and diabetes is a major
health concern.

B Depression and diabetes are significant public health
concerns in Ethiopia.

B Depression in diabetes reveals a missed opportunity to
reduce the disease burden among diabetic patients.

A cross-sectional study!” conducted in Riyadh, Saudi
Arabia indicated that factors associated with depression
in hospitalized diabetic patients were older age, lower
educational level, lower income, and job status (retired or
unemployed). Most studies indicate the risk of developing
depression is higher in patients with diabetes-related
complications.!8-22 Poor social support has been shown to
be significantly associated with depression among diabetic
patients in various studies.?*~2¢

METHODS

This institution-based cross-sectional study was
conducted from April to May 2018 in Harar City, the capital
of Harari national state. Harari national state is located in
the eastern part of Ethiopia, which is 526 km from Addis
Ababa, and it has a total area of 304.51 km?. In Harar City,
there are 2 governmental hospitals, 1 federal police hospital,
1 Army hospital, 2 private general hospitals, and 1 Fistula
hospital; 8 government health centers; 1 regional public
health laboratory and research center and 1 nursing school;
and 19 health posts that provide health care services.

The patients were informed of the study objectives, that
depression was the targeted condition, and that no incentives
would be given. All patients of Jugol and Hiwot Fana
Hospital who met the study criteria before data collection
were included. Patients with gestational diabetes mellitus
and those who were unable to communicate because of
serious illness were excluded. Among 853 patients with
diabetes who had regular follow-up at diabetes clinics, 407
patients were recruited for the study. Systematic random
sampling was conducted, and participants were approached
every second interval. Data were collected by face-to-face
interview in Ambharic and Afaan Oromo languages using
structured questionnaires and chart review.

Instruments

The Hospital Anxiety and Depression Scale-Depression
(HADS-D)% is a questionnaire that contains a 7-item
subscale for depression. The HADS-D was validated in
Ethiopia, with an internal consistency of 0.76 for the
depression subscales and 0.87 for the full scale. The scale
uses a cutoff score for depression of >8. The HADS-D
was previously translated into Amharic and validated
in Ethiopia and has been used for institutional-based
study, with a sensitivity and specificity of 0.86 and 0.81,
respectively.?’

The Fear of Complication Questionnaire®®is a 15-itém
self-assessment instrument designed to measure fear of
complications in diabetes mellitus. The reliability (internal
consistency) of the questionnaire was measured using
Cronbach a and was found to be 0.94 (95% CI,0.923-0.952).%8

The 3-item Oslo Social Support Scale?® was used to assess
social support. Raw scores are summarized, with the sum
ranging from 3 to 14.

Sexual dysfunction was measured with the Changes
in Sexual Functioning Questionnaire,® which contains
separate male and female clinical versions. The instrument
has a Cronbach a of 0.91 and 0.93 for the male and female
scales, respectively.*

Operational Definitions

The operational definitions were as follows:

Depression (yes/no). Cutoff point > 8 using the HADS-D
subscale.

Current substance use. Use of at least 1 specified substance
in the past 3 months; ever use was defined as use of at least 1
specified substance during the patients lifetime.

Regular physical activity. Exercised for at least 30 minutes
or walked for 3 or more days per week.

Social support. Poor support: 3-item score of 3-8,
moderate support: score of 9-12, and strong support: score
of 12-14 using the 3-item Oslo Social Support Scale.

Glycemic control. Good glycemic control: fasting blood
glucose of 70-130 mg/dL; poor glycemic control: fasting
blood glucose <70 mg/dL and >130 mg/dL.

Fear of diabetes complications. Low fear: mean score <11;
high fear: mean score >12.

Change in sexual functioning. Male sexual dysfunction
defined as score <49 from total score and female sexual
dysfunction defined as score <43 from total score using the
Changes in Sexual Functioning Questionnaire.

Chronic complication of diabetes. Includes microvascular
(retinopathy, nephropathy, neuropathy) and macrovascular
complications.

Cardiovascular disease. Refers to a class of diseases
that involve heart or blood vessels, with the exception of
hypertension.

Data Processing and Analysis

Data were checked for completeness and consistency
and then coded. Coded variables were entered into EpiData
version 3.1 (EpiData Association, Odense, Denmark) and
transferred into SPSS version 20.0 (IBM Corp, Armonk,
New York) for analysis. These data are presented as
frequencies, percentages, cross-tabulations, and adjusted
odds ratios (AORs). The association between dependent
and independent variables was assessed using binary logistic
regression. All explanatory variables with a P value <.20 in
the bivariate logistic analysis were fitted into multivariate
logistic regression to identify independently associated
factors in the final model. The strength of the association
is presented as AOR with 95% CI, and P<.05 is considered
statistically significant.
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Table 1. Sociodemographic Characteristics of the Diabetic
Outpatients (N=397)

Table 2. Behavioral and Clinical Characteristics of the
Diabetic Outpatients (N=397)?

Characteristic Value Characteristic Value

Sex, n (%) Diabetes type
Male 191 (48.1) Type 1 150 (37.8)
Female 206 (51.9) Type 2 247 (62.2)

Age, mean£SD,y 43.6+13.2 Duration of diabetes

Residence <6y 233 (58.7)
Urban 179 (45.1) 26y 164 (41.3)
Rural 218 (54.9) Fasting blood glucose level, median, mg/dL 167

Marital status Treatment regimen
Married 262 (66.0) Insulin 170 (42.8)
Single 59(14.9) Oral hypoglycemic agent and insulin 71(17.9)
Divorced 50(12.6) Oral hypoglycemic agent 156 (39.3)
Widowed 26 (6.5) Comorbid disease

Educational status Cardiovascular disease 55(13.9)
Cannot read or write 140 (35.3) Hypertension 149 (37.5)
Can read or write 77 (19.4) Renal disease 54 (13.6)
Primary school (grades 1-8) 51(12.8) Respiratory disease 35(8.8)
Secondary school (grades 9-12) 92 (23.2)
College/university 37(9.3)

Occupational status
Farmer 165 (41.6)
Civil servant 64 (16.1)
Private worker 124 (31.2)
Housewife 44 (11.1)

Age at onset of diabetes mellitus, mean+SD, y 38.0+12.6

Ethical Consideration

Ethical clearance was obtained from the ethical board
of Gondar University and Amanuel Mental Specialized
Hospital, and permission was obtained from concerned
stakeholders. Patients provided informed consent to
participate in the study.

RESULTS

Sociodemographic Characteristics

A total of 407 participants were recruited, of whom 397
responded (97.5%).The mean age and age at onset of illness
of the study participants were 43.6+13.2 and 38.0+12.6
years, respectively. Of the participants, 262 (66.0%) were
married, 206 (51.9%) were women, 140 (35.3%) could not
read or write, and only 92 (23.2%) attended secondary
school. In addition, more than half of the respondents
(n=218, 55%) lived in an urban area. Table 1 provides the
sociodemographic characteristics of the subjects.

Clinical Characteristics of the Study Participants

With regard to clinical characteristics of study
participants, 150 (37.8%) and 247 (62.2%) patients were
found to have type 1 and type 2 diabetes, respectively, and
233 (58.7%) had been receiving diabetes treatment for <6
years (Table 2). The mean + SD fasting blood glucose level
of study participants was 189.61 +96.31 mg/dL. With regard
to comorbidity and complications of diabetes mellitus, 149
(37.5%) and 108 (27.2%) of the respondents had respiratory
disease and diabetic retinopathy, respectively. Also, 142
(35.8%) and 156 (39.3%) of the respondents had 1 to 2
comorbid diseases and were on oral hypoglycemic agents,
respectively.

Complication of diabetes mellitus

Diabetic retinopathy 108 (27.2)

Diabetic nephropathy 41(10.3)

Other® 44(11.1)
No. of comorbidities

None 184 (46.3)

1-2 142 (35.8)

>3 71(17.9)
No. of medications administered on a daily basis

1-2 340 (85.6)

>3 57 (14.4)
Sexual dysfunction

Male 96 (24.2)

Female 138 (34.8)
Glycemic control

Poor 125 (31.5)

Good 272 (68.5)
Fear of complication

Low fear 189 (47.6)

High fear 208 (52.4)
Current substance users®

Yes 142 (35.8)

No 255 (64.2)
Social support

Poor 100 (25.2)

Moderate 138 (34.8)

Strong 159 (40.0)
Physical activity

Yes 290 (73.0)

No 107 (27.0)

@Data are presented as n (%) unless otherwise specified.
bDiabetic foot disease, diabetic neuropathy, or cardiovascular disease.
“Khat, cigarette, or alcohol use.

Substance Use and Psychosocial Characteristics
of the Study Participants

Of the study participants, 208 (52.4%) were fearful of
complications of diabetes (see Table 2), including losing
eyesight, kidney problems and dialysis, and cardiovascular
disease, and were worried about blood sugar. Regarding
social support and substance use, 147 (37.0%) had poor
social support, 142 (35.8%) were currently using a substance
(khat, alcohol, or tobacco), and 231 (58.2%) reported using a
substance (khat, alcohol, or tobacco) in their lifetime.

Prevalence of Depression

The prevalence of depression among patients with
diabetes mellitus was 37.8% (95% CI, 33.2%-42.6%) when a
HADS-D cutoff score > 8 was used.
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Table 3. Bivariate and Multivariate Logistic Regression Examining the
Associations Between Demographic, Clinical, and Psychosocial Factors
and Depression Symptoms Among Diabetic Outpatients (N=397)

Depression,
n
Variable Yes No COR (95% Cl) AOR (95% Cl)
Sex
Male 41 150 Reference? Reference?
Female 109 97  4.11(2.65-6.38) 3.02(1.78-5.13)**
Residency
Urban 50 129 Reference? Reference?
Rural 100 118 2.17(1.44-3.33) 2.23(1.32-3.77)**
Marital status
Married 98 164 Reference? Reference?
Single 18 41 0.74(0.40-1.35) 0.72(0.34-1.49)
Divorced 18 32 0.94(0.52-1.77) 1.34(0.62-2.89)
Widowed 16 10 2.68(1.17-6.13) 2.23(0.82-6.09)
Educational status
Cannot read or write 69 71  2.62(1.18-5.83) 1.45(0.56-3.77)
Read and write only 28 49  1.54(0.65-3.65) 0.77(0.27-2.17)
Primarily school 17 34  1.35(0.53-3.42) 0.79(0.26-2.39)
Secondary school 26 66 1.06(0.45-2.50) 0.64(0.23-1.76)
College/university 10 27 Reference? Reference?
Diabetes type
Type 1 36 114 Reference? Reference?
Type 2 133 114 2.72(1.73-4.26) 3.68(1.91-7.09)**
Diabetes treatment regimen
Insulin only 44 104 Reference? Reference?
Insulin+oral HA 42 51 1.95(1.14-3.34) 0.98 (0.47-2.03)
Oral HA 64 92  1.64(1.02-2.65) 0.72(0.35-1.45)
Presence of other comorbid
chronic disease
Yes 96 116  2.01(1.32-3.05) 2.09(0.54-8.10)
No 54 131 Reference? Reference?
Respiratory disease
Yes 66 83 1.56(1.02-2.36) 0.76(0.37-1.58)
No 84 164 1.00 1.00
Current substance use®
Yes 66 76  1.77(1.16-2.69) 2.22(1.29-3.83)**
No 84 171 Reference? Reference?

Presence of diabetes complication

Yes 85 108 1.68(1.12-2.53) 1.10(0.65-1.87)

No 65 139 Reference? Reference?
Duration of disease, y

<6y 74 159 Reference? Reference?

=6y 76 88 1.86(1.23-2.80) 1.67(1.02-2.74)*
Fear of complications

Low 51 138 Reference? Reference?

High 99 109  246(1.61-3.74) 1.93(1.16-3.23)*
Social support

Poor 55 45  2.51(1.50-4.21) 1.98(1.05-3.72)*

Moderate 43 95 0.93(0.57-1.52) 0.89(0.50-1.57)

Strong 52 107 Reference? Reference?
No. of comorbidities

0 49 132 Reference? Reference?

1-2 65 86 2.04(1.29-3.22) 1.04(0.28-3.89)

>3 36 29 3.34(1.86-6.03) 1.46(0.38-5.65)

aReference category =1.00.
bKhat, cigarette, or alcohol use.
*P value significant at <.05.

%P value significant at <.01; Hosmer and Lemeshow test=0.692 (significant), x>=5.601,

df=8.

Abbreviations: AOR =adjusted odds ratio, COR=crude odds ratio, HA = hypoglycemic

agent.

Factors Associated With Depression Among
the Study Participants

Binary logistic regression analysis revealed that female sex, high fear
of diabetes complications, having an additional comorbid diagnosis,
having a diagnosis of type 2 diabetes mellitus, rural residency, poor
social support, having a diabetes mellitus complication, divorced

status, current use of a substance, taking insulin
and an oral hypoglycemic agent, duration of illness
>6 years, being unable to read or write, having
>3 comorbid diagnoses, and having a comorbid
diagnosis of respiratory disease were associated
with depression among diabetic patients.

In the multivariate regression model analysis,
after controlling for potential confounders, female
sex, type 2 diabetes mellitus, rural residency, high
fear of complications, duration of illness, current
substance use, and poor social support were found
to be independent predictors of depression among
diabetic patients. The odds of having depression
were 3 times higher in female respondents
compared to males (AOR=3.02, 95% CI, 1.78-
5.13) (Table 3). Also, rural residents were 2 times
more likely to have depression compared to urban
dwellers (AOR=2.23, 95% CI, 1.32-3.77).

Concerning psychosocial factors, the odds of
having depression were 2 times higher among
those with a high fear of diabetes complications
compared to those who were less fearful of
complications (AOR=1.93, 95% CI, 1.16-3.23).
Also, individuals with poor social support were 2
times more likely to have depression compared to
those who had good social support (AOR=1.98,
95% CI, 1.05-3.72). With regard to substance
use, the odds of developing depression among
current substance users were 2 times higher than
that of nonusers (AOR =2.22, 95%, CI, 1.29-3.83).
Finally, concerning clinical factors, the odds of
having depression were 1.6 times higher among
individuals receiving treatment > 6 years compared
to those receiving treatment <6 years. Individuals
diagnosed with type 2 diabetes mellitus were 3.7
times more likely to have depression compared to
those with a type 1 diagnosis (AOR =3.68, 95% CI,
1.91-7.09) (see Table 3).

DISCUSSION

The prevalence of depression in this study was
37.8% (95% CI, 33.2%-42.6%). This finding is in
line with other studies carried out in Bahirdar,
Ethiopia (40.4%)"> and Uganda (34.8%).!* On the
other hand, the current study finding is higher than
that of studies conducted in the United States,*!
Basque,'” Lithuania,'? and Pakistan.>? Possible
variations among the studies might include the
assessment tool used, having relatively good health
care delivery systems, and larger study settings.
However, the current study finding was lower
than that of similar studies conducted in Iran,*
Tanzania,!> Cameron,?! and the central part of
Romania.!! Again, possible variations might be
explained by the study design and assessment tool
used.
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The current study revealed that depression was strongly:
associated with female sex, type 2 diabetes mellitus,
rural residency, > 6 years duration of illness, high fear of
complications, current substance use, and poor social
support. Female respondents were 3 times more likely to
have depression compared to male respondents. A possible
reason for this finding could be that women may experience
more stress trying to balance work and home life demands
including personal relationships, while simultaneously
attempting to manage their disease. This finding is in
agreement with the results of other published studies from
Tanzania,'® Sri-lanka,** Bangladesh,’® and the United
Kingdom.*

In our study, the odds of current substance users
developing depression were 2 times higher compared to
nonusers. This finding might be due to the association
of current substance use with a substantial increase in
the complications of diabetes mellitus, particularly those
related to the cardiovascular, renal, and neurologic systems,
which further increase risk of acquiring depression. The
current study finding is supported by studies conducted in
Malaysia®” and China.®

In the present study, rural resident patients were 2
times more likely to develop depression compared to
urban resident patients. This finding is in contrast to
earlier studies conducted in south India.*® A possible
reason for this difference might be related to the study
setting and psychometric tool used. The earlier study®*
data were community based, and the 9-item Patient Health
Questionnaire was used as a screening tool.

We found that individuals diagnosed with type 2 diabetes
were 3 times more likely to have depression compared to
individuals with a diagnosis of type 1 diabetes. A possible
reason could be that the effect of psychological stress
counters regulatory hormone activation and biological
pathways through which depression might have an impact
on diabetes. This finding is similar to those of studies
conducted in India,*® Malaysia,”” and the United States’!
and at the University of Leicester (United Kingdom).*®

The current study found that individuals with > 6 years
of illness were 1.67 times more likely to have depressive
symptoms compared to those with a lower duration of

Depression in Diabetic Outpatients in Ethiopia

illness. The possible reason for this finding might be ‘that
increased duration of the disease is known to significantly
increase the risk of developing diabetes complications and
health care expenditures, and, as a result, such patients are
more prone to develop psychological illnesses.*® Similarly,
this finding is in agreement with studies from Bahrain,*
India,*' and Kenya.*?

With regard to psychosocial factors, individuals who
felt high fear of diabetes complications were 2 times more
likely to have depression compared to those who felt low
fear, which is in line with the study conducted in Bahirdar,
Ethiopia.'® This increase in depression might result from
dysregulation of the hypothalamic-pituitary-adrenal axis
and overactivation of the sympathetic nervous system due
to fear of hypoglycemia, complications, or mortality, which
are immediate physiologic processes that might prompt
higher fear states among the diabetic population.*

Additionally, the odds of having depression were 2
times greater among individuals with poor social support
compared to those who had good social support. These
results are in line with a previous study'” conducted
in Saudi Arabia among diabetic patients. The possible
justification for this finding might be that poor social
support negatively affects self-care, adherence, and inability
to react or deal with stressful situations and may contribute
to the development of depression.**

Strengths of the study include use of diagnostic tools
with high validity and specificity, which were validated in
Ethiopia, and inclusion of different variables such as fear
of complications and sexual dysfunction. Despite these
strengths, the study has some limitations. First, the cross-
sectional nature of the study did not allow us to determine
causal relationships between depressive symptoms and
poor glycemic control. Second, clinical factors such as
diabetes complications included in this study were not
confirmed by specialists or by a standardized test but rather
were based on chart review and the patient’s subjective
response.

Generally, the present findings show a high prevalence
of depression, which demands close monitoring and early
appropriate management to prevent its progression to more
chronic and severe forms.
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