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Abstract

Background: Depression commonly coexists with diabetes leads to complications

and worsens the outcome. Even though the problem affects low‐ and middle‐income

countries including Ethiopia, only a few studies have been done to show the

magnitude of the problem and factors associated with it. So, the study was

conducted to fill those gaps

Objective: The main objective of this study was to assess psychosocial and clinical

factors associated with depression among diabetic patients in Amhara region

comprehensive specialized hospitals, Ethiopia, 2022.

Methods: A hospital‐based cross‐sectional study was conducted in randomly

selected hospitals of Amhara region from January 7 to February 10, 2022. A

total of 426 diabetic patients who were on outpatient follow‐up were selected

using a multistage sampling technique. A p‐value of ≤0.25 in the bivariable

analysis was used to select variables for the multivariable analysis. A p‐value < 0.05

within a 95% confidence interval was considered to be significantly associated

factors.

Result: Out of 426 interviewed diabetes patients 203 (47.7%) had depression.

Moderate physical activity (AOR = 0.50, 95% CI (0.29, 0.86)). low medication

adherence (AOR = 2.10, 95% CI (1.22, 3.62)), medium medication adherence

(AOR = 1.78, 95% CI (1.04, 3.06)), and high social support (AOR = 0.54, 95% CI

(0.33, 0.91)) were significantly associated with depression among diabetic patients.

Conclusion: The overall prevalence of depression among diabetic patients was

higher than in other developing countries. Hence, special attention to preventing
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depression and maintaining mental illness among patients with chronic illnesses,

especially diabetes should be given.

K E YWORD S

Amhara region, depression, diabetes mellitus, Ethiopia

1 | BACKGROUND

Depression is a condition of feeling depressed, losing interest or

pleasure in usual activities most of the day almost every day for

2 weeks. Many other symptoms such as poor concentration, feelings

of excessive guilt or low self‐worth, hopelessness about the future,

thoughts about death or suicide, disrupted sleep, changes in appetite

or weight, and feeling especially tired or low in energy could also

present during depressive episodes.1

Depression is a common worldwide public health problem, which

affects an estimated 3.8% of the global population which is 280

million people in the world.2,3 Depression is one of the major

contributors to the global burden of disease and the leading cause of

death and disability worldwide including the developing countries.4,5

Depression commonly coexists with chronic medical conditions like

diabetes mellitus (DM) and worsens their outcome.5

An estimated 536.6 million adults aged 20–79 were diabetic in

2021 globally which is projected to reach 783.2 million by the year

2045.6 In Africa, there were an estimated 19 million diabetics in

2019, which is projected to reach 47 million adults in 2045. While

South Africa had the leading number of DM patients in Africa with

4.6 million patients Ethiopia ranked fourth with 1.7 million cases

following Nigeria, and the Democratic Republic of Congo.7

Depression affects every 1 of 4 individuals who have diabetes,

which makes it almost twice as prevalent among diabetic patients

than among those without diabetes.8,9 Depression and diabetes are

believed to have a bidirectional relationship.10 Patients with diabetes

are vulnerable to developing diabetes‐related distress which is a

significant risk factor for depression.8 Studies showed that the

magnitude of depression among people with diabetes mellitus in Sub‐

Saharan Africa ranges from 5.7% in Ethiopia to 87% in Tanzania.11,12

Factors that are associated with depression among diabetic

patients are age, sex, duration of DM, social support, physical

exercise adherence, medication adherence, type of diabetes treat-

ment, level of fasting blood sugar, diabetic complications, comorbid-

ity, and type of DM as per the works of literature reviewed.13–22

Even though there are various studies conducted on the

prevalence of depression and the associated factors among diabetic

patients globally and regionally, the magnitude of the problem is

underestimated among DM patients due to underdiagnosis, espe-

cially in developing nations like Ethiopia.23 Since depression is more

prevalent among DM patients than the general population, the

suicide rate also tends to be higher among people with DM. So, the

magnitude and the factors affecting depression should be assessed

thoroughly.24

This study is important to know the magnitude of comorbid

diabetes and depression and its associated factors in a broader

prospect in the region by including variables that were not assessed

in the previous studies such as type of current DM management, and

self‐blood glucose monitoring. It could further help to develop

strategies to take action on modifiable factors and take preventive

actions against depression among patients with diabetes mellitus in

Comprehensive Specialized Hospitals in Amhara region, Ethiopia.

2 | METHODS

2.1 | Study area and period

This study was conducted in four selected comprehensive specialized

hospitals (Felege Hiwot, Debre Berhan, Dessie, and Tibebe Ghion

comprehensive specialized hospitals) in Amhara region, Ethiopia from

January 7 to February 10, 2022. Around 18,573 DM patients attend

outpatient follow‐ups in the eight Comprehensive Specialised

Hospitals.

2.2 | Study design and population

A hospital‐based analytic cross‐sectional study was employed.

2.3 | Populations and eligibility criteria

All Diabetic patients who had outpatient follow‐up Amhara region

Comprehensive specialized hospitals were the source population of

the study. All diabetic patients who came to follow up during the data

collection period were study populations.

All adult patients with diabetes mellitus attending their follow‐up

in Comprehensive Specialised Hospitals in Amhara region during the

data collection period were included.

2.4 | Study variables

The dependent variable of the study was the presence of depression

and the independent variables included; socio‐demographic variables,

Behavioral & psychosocial variables (medication adherence, dietary

adherence, adherence to physical exercise, attending diabetes

education, adherence to a regular visit, alcohol consumption, and
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social support) and Clinical variables (duration of diabetes, comorbid-

ities (CVD, Renal disease), complications of diabetes, self blood

glucose monitoring, fasting blood glucose control, treatment modal-

ity, and body mass index).

2.5 | Sample size determination

A single population proportion formula was used to calculate the

sample size. by assuming a 95% confidence level, and 5% margin of

error, and a proportion of depression among diabetes patients

p = 0.213 which was taken from a study conducted inTirunesh Beijing

Hospital.22 The final sample size was 426 after considering 10%

contingency and 1.5 design effects.

2.6 | Sampling technique and procedure

The study used a multistage sampling technique. Initially, four

comprehensive specialized hospitals were selected using a lottery

method from a total of eight hospitals in Amhara region. Around

2230 patients with diabetes mellitus had outpatient follow‐ups in the

selected hospitals, which were identified from the chronic disease

follow‐up clinic registry book. The data was collected using a

systematic sampling technique with a sampling interval of every five

patients.

2.7 | Data collection tools and procedures

Data collection tools used for the study were adapted from

different works of literature.14,25–31 The data collection tool

contains sociodemographic data, clinical and dietary adherence

questions, social support, and data extraction checklists. Eight

trained data collectors (BSc nurses) and four supervisors (MSc

nurses) were engaged in the study.

The presence of depression was determined using the nine‐item

patients' health questionnaire (PHQ9).32 patients with a PHQ score

of five and above were considered as having depression.33

The dietary adherence was assessed using the nine‐item

perceived dietary adherence questionnaire (PDAQ).34 MMAS‐8 was

used to measure patients' self‐reported adherence to diabetic

medication.35,36 To assess the level of social support Oslo 3 social

support scale was used by asking the patients to rate the level of

support they received from family and friends.37 The 10‐item AUDIT

questionnaire was used for alcohol consumption assessment.38,39

Complications related to diabetes mellitus, comorbidity status,

duration of DM, type of DM management, and self‐blood glucose

monitoring were collected from patients' medical records using a

checklist.

The participant's Body Mass Index (BMI) was categorized into

normal weight (18.5–24.9 Kg/m2), underweight (<18.5 Kg/m2), over-

weight (25–29.9 Kg/m2), and obesity (≥30 Kg/m2).39

2.8 | Data processing and analysis

After the questionnaires were checked for their completeness, data

entry was done using Epi data ™ version 3.1. Statistical Package for

Social Science (SPSS)™ version 26 was used for data cleaning and

analysis. The data were checked by visualizing, calculating frequen-

cies, and sorting. Based on the nature of the distribution of the data

descriptive analysis such as frequency, percent, mean, and standard

deviation were calculated.

To assess the association of each explanatory variable with the

dependent variable, bivariable logistic regression was employed. A

p‐value of <0.25 was considered as a cut point to select variables

for the multivariable analysis. Variables with a p‐value of <0.05

with a 95% confidence interval were considered as significantly

associated factors with depression in the multivariable logistic

analysis.

Hosmer Limshaw's goodness of fit test was used to assess the

fitness of the logistic regression model and it shows the model was a

good fit with a p‐value of 0.42 and Omnibus tests of model

coefficient tests <0.001. Multicollinearity between the variables

included in the multivariable logistic regression was checked using

Variance Inflation Factors (VIF) and tolerance. The VIF was less than

10 for all variables, which suggests there is no significant collinearity

between the independent variables.

The results from the analysis were reported using simple text,

and tables.

3 | RESULTS

3.1 | Socio‐demographic status of the patients

Among the 426 diabetic patients who participated in the study 208

(48.8%) were male. Patients who were less than 50 years old were

151 (35.4%). The number of married participants was 305 (71.6%).

The number of diabetic patients who were unable to read and write

was 94 (22.1%) and participants who can read and write were

63 (14.8%). Among the total 426 diabetic patients, 331 (77.7%) live in

the urban residence. (Table 1).

3.2 | Behavioral and psychosocial characteristics

The number of patients who adhere to self‐blood glucose monitoring

was 68 (16.0%). About 179 (42%) of the patients had high medication

adherence while the other 144 (33.8%), and 103 (24.2%) had

moderate and low medication adherence respectively. Concerning

the patient's level of adherence to physical activities, 96 (22.5%) had

low physical adherence while 156 (36.6%) had medium and 174

(40.8%) had high adherence. Concerning the Alcohol use of the

patients 320 (75.1%) were found to be non‐alcoholics. Patients who

got diabetic education and advice were 276 (64.8%). The number of

patients who had received high social support was 125 (29.3%) while

BELEW ET AL. | 3 of 8



the other 191 (44.8%) and 110 (25.8%) received a moderate and low

level of social support. (Table 2).

3.3 | Clinical characteristics of the patients

Among the total 426 patients, 376 (88.3%) had type 2 diabetes

mellitus. Concerning the duration of diabetes, 121 (28.4%) were less

than 5 years, 191 (44.8%) for 5–10 years, and 114 (26.8%) for greater

than 10 years. The number of patients who had one or more

comorbidities was 152 (35.7%). Of the participants, 79 (18.5%) had

diabetes‐related complications. The patients who had poor glycemic

control were 250 (548.7%) patients. Among the participants 322

(75.6%) use oral hypoglycemic agents, 83 (19.5%) insulin therapy and

21 (4.9%) takes both oral hypoglycemic agents and insulin. (Table 3).

TABLE 1 Sociodemographic variables of the
participants. (n = 426).

Variable categories Frequency Percent (%)

Sex of the patient Male 208 48.8

Female 218 51.2

Age <=50 151 35.4

51–60 124 29.1

61–70 105 24.6

>71 46 10.8

Marital status Single 42 9.9

Married 305 71.6

Divorced 34 8.0

Widowed 45 10.6

Level of
education

No formal education 94 22.1

Can read and write 63 14.8

Complete primary
school

78 18.3

Complete secondary
school

43 10.1

Preparatory school 59 13.8

College or university 89 20.9

Occupational
status

Government
employee

91 21.4

Retired 84 19.7

Housewife 85 20.0

Daily laborer 20 4.7

Merchant 72 16.9

Farmer 74 17.4

Residence Urban 331 77.7

Rural 95 22.3

TABLE 2 Behavioural characteristics of the
participants. (n = 426).

Variable categories Frequency Percent (%)

Self‐blood glucose
monitoring

Not adhere 358 84.0

Adhere 68 16.0

Medication adherence Low 179 42.0

Medium 144 33.8

High 103 24.2

Physical exercise

adherence

Low 96 22.5

Moderate 156 36.6

High 174 40.8

Alcohol Not
alcoholics

320 75.1

Alcoholics 106 24.9

Diabetic education No 150 35.2

Yes 276 64.8

Perceived dietary
adherence

Good 246 57.7

Poor 180 42.3

Social support High 125 29.3

Moderate 191 44.8

Low 110 25.8

TABLE 3 Clinical characteristics of participants. (n = 426).

Variable categories Frequency Percent (%)

Type of DM Type 1 50 11.7

Type 2 376 88.3

Duration of
diabetes

<5 year 121 28.4

5–10 year 191 44.8

>10 year 114 26.8

Presence of

comorbidity

No 274 64.3

Yes 152 35.7

Diabetes‐
related
complication

No 347 81.5

Yes 79 18.5

Glycemic
control

Poor 250 58.7

Good 176 41.3

Body mass
index of
patients

Normal 211 49.5

Underweight 6 1.4

Overweight 153 35.9

Obese 56 13.1

DM treatment
the patient
currently
takes

Oral hypoglycemic
agent

322 75.6

Insulin therapy only 83 19.5

Both oral and insulin 21 4.9
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3.4 | Prevalence of depression among diabetic
patients

The prevalence of all levels of depression depression among

patients with diabetes mellitus was 203 (47.7%) (95%CI (42.9%,

52.4%)). Overall, there were 111 (54.7%) mild, 47 (23.2%) moderate,

36 (17.7%) moderately severe, and 9 (4.4%) severe cases of

depression. (Table 4).

3.5 | Factors associated with depression among
diabetic patients

Variables with a p‐value of <0.25 in the bivariable analysis were

selected to be included in the multivariable analysis. Level of physical

activity, type of DM, kind of treatment the patient is currently taking

for DM, diabetes‐related complications, level of medication adherence,

level of social support, duration of DM, self‐blood glucose monitoring,

alcohol, and age were included in the multivariable logistic regression.

Moderate physical activity, low medication adherence, medium

medication adherence, and high social support were significantly

associated with depression among patients with diabetes mellitus with

a p‐value of <0.05 with a 95% confidence interval.

Patients with diabetes mellitus who had moderate physical

activity had 50% decreased odds of depression than patients who

had low physical activity (AOR = 0.50, 95% CI (0.29, 0.86)). The odds

of depression among diabetic patients who have low medication

adherence is 2.10 times higher than patients with high medication

adherence (AOR = 2.10, 95% CI (1.22, 3.62)). Patients who had

medium medication adherence were 1.78 times more likely to

develop depression than diabetic patients with high medication

adherence (AOR = 1.78, 95% CI (1.04, 3.06)). Diabetic patients who

had high social support had decreased odds of depression by 46%

than diabetic patients who had low social support (AOR = 0.54, 95%

CI (0.33, 0.91)). (Table 5).

4 | DISCUSSION

This study aimed to assess the prevalence of depression and

psychosocial and clinical factors associated with it among patients

with diabetes mellitus in Amhara region comprehensive specialized

hospitals, in Ethiopia. The prevalence of depression among patients

with diabetes mellitus was 47.7% (95%CI (42.9%, 52.4%)) which was

in line with studies conducted in Ethiopia, Harar town,40 Ambo,17

Addis Ababa black lion hospital,41 and Jimma.42

The result was lower than a study conducted in Tanzania,12

which might be explained by the difference in culture, socio-

demographic characteristics, and behavioral characteristics of the

patients between the two studies.

The result was higher than in studies conducted in different

parts of Ethiopia Bahir Dar,13 Gondar,16 Dessie,11 Addis Ababa,22

Mekelle,43 Adama,15 Hawassa,9 and MizanTepi.44 It was also higher

than other studies conducted in Dubai,21 Vietnam,45 Sudan,18

Botswana,46 Spain,20 and Saudi Arabia.19,47 The higher prevalence

of depression among diabetic patients in the Amhara region might

be due to the poor quality of care of the patients, low

socioeconomic capacity, and lower knowledge of patients about

depression in the study area.48 The difference might also be due to

the difference in sociodemographic characteristics, study setup, and

sample size.

Diabetic patients who had moderate physical activity had 50%

decreased odds of depression than patients who had low physical

activity which is consistent with studies conducted in Ethiopia in

Dessie,11 Addis Ababa Tirunesh Beijing Hospital,22 and Hawassa,9

Spain,20 and Portugal.49 This result might be due to the effect of

adequate physical exercise to reduce inflammations and its relieving

effect on oxidative and physiological stresses. It also reduces

depressive symptoms by enhancing the patient's self‐esteem, social

engagement, and physical perception.50,51

The odds of depression among diabetic patients who had low

and medium medication adherence were 2.10, and 1.78 times

higher than patients who had high medication adherence respec-

tively. This is consistent with studies conducted in Ethiopia in

Mekelle,43 Adama,15 and Portugal.49 This association might be due

to the effect of poor medication adherence causing diabetic

complications and those complications lead to further anxiety and

depression.52 The other reason might be due to low and medium

medication adherence shows the patient's glycemic control to be

poor which further enhances the depressive symptoms of the

patient.53

Diabetic patients who had high social support had reduced odds

of depression by 46% than diabetic patients who had low social

support. The result is supported by studies conducted in Ethiopia in

public hospitals in Harar,40 Addis Ababa,22 Bahir Dar,13 Hawassa,9

and Spain.20 The result might be due to the effect of strong social

support to reduce diabetes distress and depression by increasing

patients' ability to maintain their treatment regimen, improving their

coping strategies, reducing family‐related stress, and improving the

overall quality of life of diabetic patients.7,54

Thus policymakers, health care providers, and diabetic patients

should work towards reducing and managing the burden of

depression among patients with chronic diseases, especially diabetes.

Future research is also needed to explore the behavioral, social, and

religious factors that could affect diabetic patients.

TABLE 4 Prevalence of depression among
participants. (n = 203).

Variable categories Frequency Percent (%)

Mild 111 54.7

Moderate 47 23.2

Moderately severe 36 17.7

Severe 9 4.4
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5 | CONCLUSION AND
RECOMMENDATION

The prevalence of depression among patients with diabetes mellitus

in Amhara Region Comprehensive Specialised Hospital was higher

than findings from other developing and developed nations.

Physical activity, medication adherence, social support, and adher-

ence to physical activity were significantly associated with depres-

sion among diabetic patients. Hence, strong social support for the

patients should be improved by involving the families of the patients

in the patient management process. Medication adherence should

be strengthened by providing adequate counseling for the patients.

Adequate physical activities should be recommended for patients

with diabetes. Future research shall also assess the problem with a

more appropriate study design by adding more variables such as

family history of depression, and by separating the patients based

on the type of DM. Overall patients, their families, physicians, and

the health bureaus should emphasize preventing and managing

depression among patients with chronic disease, especially with

patients with diabetes mellitus.

TABLE 5 Bivariable and multivariable regression output psychosocial and clinical factors associated with depression among diabetic
patients in Amhara region comprehensive specialized hospitals, Ethiopia, 2022. (n = 426).

Variable categories

Depression

COR (95% CI) AOR (95% CI)Yes No

Physical activity Low 55 41 1 1

Moderate 60 96 0.47 (0.28, 0.78) 0.50 (0.29, 0.86)*

High 88 86 0.76 (0.46, 1.26) 0.81 (0.47, 1.38)

Type of DM Type 1 26 24 1 1

Type 2 177 199 0.82 (0.46, 1.48) 1.22 (0.48, 3.13)

The kind of current DM treatment oral & insulin 13 8 1 1

OHIA 144 178 0.50 (0.20, 1.23) 0.55 (0.21, 1.42)

Insulin only 46 37 0.76 (0.29, 2.04) 0.91 (0.28, 2.90)

DM complication No 169 178 1 1

Yes 34 45 0.80 (0.49, 1.30) 0.75 (0.44, 1.27)

Medication adherence High 38 65 1 1

Medium 79 65 2.08 (1.24, 3.49) 1.78 (1.04, 3.06)*

Low 86 93 1.58 (0.96, 2.60) 2.10 (1.22, 3.62)*

Social support Low 60 50 1 1

Medium 80 111 0.60 (0.37, 0.96) 0.75 (0.43, 1.33)

High 63 62 0.85 (0.51, 1.42) 0.54 (0.33, 0.91)*

Duration of diabetes <5 year 54 67 1 1

5–10 year 88 103 1.06 (0.67, 1.68) 1.11 (0.68, 1.82)

>10 year 61 53 1.43 (0.85, 2.39) 1.51 (0.85, 2.71)

Self‐blood glucose Adhere 36 32 1 1

Not adhere 167 191 0.78 (0.46, 1.31) 0.81 (0.46, 1.42)

Alcohol No 146 174 1 1

Yes 57 49 1.39 (0.89, 2.15) 1.41 (0.88, 2.25)

Age <=50 72 79 1 1

51‐60 60 64 1.03 (0.64, 1.66) 1.01 (0.59, 1.73)

61‐70 50 55 1.00 (0.61, 1.64) 0.95 (0.54, 1.68)

>70 21 25 0.92 (0.48, 1.79) 0.89 (0.41, 1.94)

*Significantly associated factors with p‐value ≤ 0.05
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6 | STRENGTHS AND LIMITATIONS OF
THE STUDY

The main strength of the study is using primary data and standard

questionnaires to assess the variables.

Like any other study, the current study has its limitations. The

main limitation was social desirability bias, it was highly likely due to

the patient's need for social acceptability and respect. Even though

we have tried to minimize it by using standard questionnaires and

trained data collectors, we couldn't fully remove it due to the nature

of the study. The other limitation of the study is that important

variables such as the family history of depression were not included

in the study. Important confounders such as COVID‐19 were not

addressed in the study.

AUTHOR CONTRIBUTIONS

All the listed authors have participated starting from the conception

of the topic to proposal writing, data collection, analysis, result and

discussion writing, manuscript preparation, and revision. All authors

listed have read and approved the final manuscript.

ACKNOWLEDGMENTS

My heartfelt acknowledgment goes to health professionals in Felege

Hiwot, Debre Berhan, Dessie, and Tibebe Ghion comprehensive

specialized hospital health professionals. Bahir Dar University was

the source of funding for the current study.

CONFLICT OF INTEREST STATEMENT

The authors declare no conflict of interest.

DATA AVAILABILITY STATEMENT

The datasets used for the current study are not publicly available to

maintain the confidentiality of the patient's data.

ETHICS APPROVAL AND CONSENT TO PARTICIPATE

Ethical approval was obtained from the institutional review board

(IRB) of Bahir Dar University, College of Medicine, and Health

Sciences. A formal letter was submitted to the selected hospitals.

Informed written consent was taken from each participant

and identifying information was excluded to maintain confidential-

ity. Patients with severe depression were linked to psychiatry

clinics.

TRANSPARENCY STATEMENT

The lead author Sewnet GetayeWorkie affirms that this manuscript is

an honest, accurate, and transparent account of the study being

reported; that no important aspects of the study have been omitted;

and that any discrepancies from the study as planned (and, if relevant,

registered) have been explained.

ORCID

Anteneh Mengist Dessie http://orcid.org/0000-0002-5919-9670

Sewnet G. Workie https://orcid.org/0000-0002-2676-6958

REFERENCES

1. World Health Organization. Depression factsheet. World Health
Organization; 2022.

2. Institute of Health Metrics and EvaluationGlobal Health Data

Exchange (GHDx). Institute of Health Metrics and Evaluation.
http://ghdx.healthdata.org/gbd-results-tool?params=gbd-api-2019-

permalink/d780dffbe8a381b25e1416884959e88b
3. Bromet E, Andrade LH, Hwang I, et al. Cross‐national epidemiology

of DSM‐IV major depressive episode. BMC Med. 2011;9(1):90.
4. World Health Organization. Depression factsheet. World Health

Organization; 2021.
5. Gaynes BN, Akiba CF, Hosseinipour MC, et al. The sub‐Saharan

Africa regional partnership (sharp) for mental health capacity‐
building scale‐up trial: study design and protocol. Psychiatr Serv.
2021;72(7):812‐821.

6. Sun H, Saeedi P, Karuranga S, et al. IDF diabetes Atlas: global, regional,
and country‐level diabetes prevalence estimates for 2021 and projec-
tions for 2045. Diabetes Res Clin Pract. 2022;183:109119.

7. Owens‐Gary MD, Zhang X, Jawanda S, Bullard KM, Allweiss P,
Smith BD. The importance of addressing depression and diabetes

distress in adults with type 2 diabetes. J Gen Intern Med. 2019;34(2):
320‐324.

8. Sartorius N. Depression and diabetes. Dialogues Clin Neurosci. 2022.
9. Gebre BB, Anand S, Assefa ZM. Depression and its predictors among

diabetes mellitus patients attending treatment in Hawassa university

comprehensive specialized hospital, Southern Ethiopia. J Diabetes

Res. 2020;2020:7138513.
10. Bai X, Liu Z, Li Z, Yan D. The association between insulin therapy and

depression in patients with type 2 diabetes mellitus: a meta‐analysis.
BMJ Open. 2018;8(11):e020062.

11. Edmealem A, Olis CS. Factors associated with anxiety and depression
among diabetes, hypertension, and heart failure patients at Dessie
referral hospital, Northeast Ethiopia. Behav Neurol. 2020;2020:1‐10.

12. Khan ZD, Lutale J, Moledina SM. Prevalence of depression and

associated factors among diabetic patients in an outpatient diabetes
clinic. Psychiatry J. 2019;2019:1‐6.

13. Abate TW, Gedamu H. Psychosocial and clinical factors associated
with depression among individuals with diabetes in Bahir Dar city
administrative, Northwest Ethiopia. Ann Gen Psychiatry. 2020;19(1):18.

14. Dedefo A, Galgalo A, Jarso G, Mohammed A. Prevalence of
hypertension and its management pattern among type 2 diabetic
patients attending, Adama hospital medical college, Adama. Diabetes
Metab J. 2018;9(10):1‐8.

15. Tusa BS, Alemayehu M, Weldesenbet AB, Kebede SA, Dagne GA.

Prevalence of depression and associated factors among diabetes
patients in East Shewa, Ethiopia: Bayesian approach. Depress Res

Treat. 2020;2020:1‐11.

16. Birhanu AM, Alemu FM, Ashenafie TD, Balcha SA, Dachew BA.
Depression in diabetic patients attending the university of Gondar

hospital diabetic clinic, Northwest Ethiopia. Diabetes Metab Syndr

Obes. 2016;9:155.

17. Tiki T. Prevalence and associated factors of depression among type
2 diabetes mellitus patients on follow up at Ambo general hospital,
Oromia regional state, Ethiopia, institutional based cross sectional
study. J Depress Anxiety. 2017;6(1):1044‐2167.

18. Omar SM, Musa IR, Idrees MB, Adam I. Prevalence of depression
and associated factors among patients with type 2 diabetes mellitus
in eastern Sudan. BMC Psychiatry. 2021;21(1):336.

19. Alzahrani A, Alghamdi A, Alqarni T, Alshareef R, Alzahrani A.
Prevalence and predictors of depression, anxiety, and stress

symptoms among patients with type II diabetes attending primary
healthcare centers in the Western region of Saudi Arabia: a cross‐
sectional study. Int J Ment Health Syst. 2019;13(1):48.

20. Salinero‐Fort MA, Gómez‐Campelo P, San Andrés‐Rebollo FJ, et al.

Prevalence of depression in patients with type 2 diabetes mellitus in

BELEW ET AL. | 7 of 8

http://orcid.org/0000-0002-5919-9670
https://orcid.org/0000-0002-2676-6958
http://ghdx.healthdata.org/gbd-results-tool?params=gbd-api-2019-permalink/d780dffbe8a381b25e1416884959e88b
http://ghdx.healthdata.org/gbd-results-tool?params=gbd-api-2019-permalink/d780dffbe8a381b25e1416884959e88b


Spain (the DIADEMA Study): results from the MADIABETES cohort.
BMJ Open. 2018;8(9):e020768.

21. Saad A, Younes Z, Abuali A, Farooqi M, Hassoun A. Diabetes distress
and depression among patients with type 2 diabetes: a cross‐sectional
study. Journal of Diabetes and Endocrine Practice. 2021;04(04):182‐189.

22. Engidaw NA, Wubetu AD, Basha EA. Prevalence of depression and

its associated factors among patients with diabetes mellitus at
Tirunesh‐Beijing general hospital, Addis Ababa, Ethiopia. BMC Public

Health. 2020;20(1):266.

23. Bădescu SV, Tătaru C, Kobylinska L, et al. The association between
diabetes mellitus and depression. J Med Life. 2016;9(2):120‐125.

24. AbdElmageed RM, Mohammed Hussein SM. Risk of depression and

suicide in diabetic patients. Cureus. 2022;14(1):e20860.

25. Abdissa D, Kene K. Prevalence and determinants of hypertension
among diabetic patients in Jimma university medical center, southwest
Ethiopia, 2019. Diabetes Metab Syndr Obes. 2020;13:2317‐2325.

26. Akalu Y, Belsti Y. Hypertension and its associated factors among type 2
diabetes mellitus patients at Debre Tabor general hospital, Northwest
Ethiopia. Diabetes Metab Syndr Obes. 2020;13:1621‐1631.

27. Mariye T, Girmay A, Tasew H, et al. Determinants of hypertension

among diabetic patients in public hospitals of the Central zone,
Tigray, Ethiopia 2018: unmatched case‐control study. Pan Afr Med J.
2019;33:2317‐2325.

28. Nouh F, Omar M, Younis M. Prevalence of hypertension among
diabetic patients in Benghazi: a study of associated factors. AJMHS.

2017;6:1‐11.

29. Al‐Azzam N, Al‐Azzam S, Elsalem L, Karasneh R. Hypertension
prevalence and associated factors among patients with diabetes:a
retrospective cross‐sectional study from Jordan. Ann Med Surg.
2021;61:126‐131.

30. Amoussou‐Guenou D, Wanvoegbe A, Agbodandé A, et al. Preva-
lence and risk factors of hypertension in type 2 diabetics in Benin.

J Diabetes Mellit. 2015;05(04):227‐232.

31. Tadesse K, Amare H, Hailemariam T, Gebremariam T. Prevalence of
hypertension among patients with type 2 diabetes mellitus and its
socio demographic factors in Nigist Ellen MohamedMemorial Hospital
Hosanna, Southern Ethiopia. Diabetes Metab J. 2018;09(4):792.

32. Gelaye B, Williams MA, Lemma S, et al. Validity of the patient health

Questionnaire‐9 for depression screening and diagnosis in East
Africa. Psychiatry Res. 2013;210(2):653‐661.

33. Birhanu AM, Alemu FM, Ashenafie TD, Balcha SA, Dachew BA.
Depression in diabetic patients attending university of Gondar
Hospital Diabetic Clinic, Northwest Ethiopia. Diabetes Metab Syndr

Obes. 2016;9:155‐162.

34. Lee PH, Macfarlane DJ, Lam T, Stewart SM. Validity of the

international physical activity questionnaire short form (IPAQ‐SF):
a systematic review. Int J Behav Nutr Phys Act. 2011;8(1):115.

35. Morisky DE, Green LW, Levine DM. Concurrent and predictive
validity of a self‐reported measure of medication adherence. Med

Care. 1986;24:67‐74.

36. Sakthong P, Chabunthom R, Charoenvisuthiwongs R. Psychometric

properties of the Thai version of the 8‐item Morisky Medication
Adherence scale in patients with type 2 diabetes. Ann Pharmacother.
2009;43(5):950‐957.

37. Abiola T, Udofia O, Zakari M. Psychometric properties of the 3‐item
Oslo social support scale among clinical students of Bayero University
Kano, Nigeria. Malaysian Journal of Psychiatry. 2013;22(2):32‐41.

38. Babor TF, Robaina K. The alcohol use disorders identification test
(AUDIT): a review of graded severity algorithms and national
adaptations. The Official Journal of the Kettil Bruun Society for

Social and Epidemiological Research on Alcohol. 2016;5(2):17‐24.
39. FMOHGuidelines on clinical and programmatic management of major

non communicable diseases. Vol 1. Ethiopian Federal ministry of
Health; 2016.

40. Ebrahim M, Tamiru D, Hawulte B, Misgana T. Prevalence and
associated factors of depression among diabetic outpatients attend-
ing diabetic clinic at public hospitals in eastern Ethiopia: a cross‐
sectional study. SAGE Open Med. 2021;9:20503121211066244.

41. Habtewold TD, Alemu SM, Haile YG. Sociodemographic, clinical, and
psychosocial factors associated with depression among type 2 diabetic
outpatients in Black Lion General Specialized Hospital, Addis Ababa,
Ethiopia: a cross‐sectional study. BMC Psychiatry. 2016;16(1):103.

42. Dejene S. Depression and diabetes in jimma university specialized

hospital, southwest Ethiopia. J Psychiatry. 2014;17(126):2.
43. Mossie TB, Berhe GH, Kahsay GH, Tareke M. Prevalence of

depression and associated factors among diabetic patients at Mekelle
city, North Ethiopia. Indian J Psychol Med. 2017;39(1):52‐58.

44. Asefa A, Zewudie A, Henok A, Mamo Y, Nigussie T. Depression and

its associated factors among diabetes mellitus patients attending
selected hospitals in southwest Ethiopia: a cross‐sectional study.
Psychiatry J. 2020;2020:1‐8.

45. Dinh Le T, Huy Duong H, Thi Nguyen L, Phi Thi Nguyen N,
Tien Nguyen S, Van Ngo M. The relationship between depression

and multifactorial control and microvascular complications in
Vietnamese with type 2 diabetes mellitus aged 30–60 years.
Diabetes Metab Syndr Obes. 2022;15:1185‐1195.

46. Moshomo T, Pina Rivera Y, Boshe J, Rwegerera GM. The prevalence

of depression and its associated factors among patients with
diabetes mellitus attending a tertiary clinic in Gaborone, Botswana.
S Afr J Psychiatr. 2022;28:1647.

47. Madkhali JM, Hakami AA, Dallak AH, et al. Prevalence and associated
factors of depression among patients with diabetes at Jzan Province,

Saudi Arabia: a cross‐sectional study. Psychiatry J. 2019;2019:1‐6.
48. Kasahun AE, Sendekie AK, Mekonnen GA, Sema FD, Kemal LK,

Abebe RB. Impact of personal, cultural and religious beliefs on
medication adherence among patients with chronic diseases at
university hospital in northwest Ethiopia. Patient Prefer Adherence.

2022;16:1787‐1803.
49. Mendes R, Martins S, Fernandes L. Adherence to medication, physical

activity and diet in older adults with diabetes: its association with
cognition, anxiety and depression. J Clin Med Res. 2019;11(8):583‐592.

50. Kandola A, Ashdown‐Franks G, Hendrikse J, Sabiston CM, Stubbs B.

Physical activity and depression: towards understanding the anti-
depressant mechanisms of physical activity. Neurosci Biobehav Rev.
2019;107:525‐539.

51. Dale LP, Vanderloo L, Moore S, Faulkner G. Physical activity and

depression, anxiety, and self‐esteem in children and youth: an
umbrella systematic review. Ment Health Phys Act. 2019;16:66‐79.

52. Nouwen A, Adriaanse MC, van Dam K, et al. Longitudinal associations
between depression and diabetes complications: a systematic review
and meta‐analysis. Diabetic Med. 2019;36(12):1562‐1572.

53. Hamer JA, Testani D, Mansur RB, Lee Y, Subramaniapillai M,
McIntyre RS. Brain insulin resistance: a treatment target for cognitive
impairment and anhedonia in depression. Exp Neurol. 2019;315:1‐8.

54. Young‐Hyman D, De Groot M, Hill‐Briggs F, Gonzalez JS, Hood K,
Peyrot M. Psychosocial care for people with diabetes: a position

statement of the American diabetes association. Diabetes Care.
2016;39(12):2126‐2140.

How to cite this article: Belew MA, Getu RA, Getahun SA,

et al. Psychosocial and clinical factors associated with

depression among diabetic patients in Amhara region

comprehensive specialized hospitals, Ethiopia, 2022; a

multicenter prevalence study. Health Sci Rep. 2024;7:e2195.

doi:10.1002/hsr2.2195

8 of 8 | BELEW ET AL.

https://doi.org/10.1002/hsr2.2195

	Psychosocial and clinical factors associated with depression among diabetic patients in Amhara region comprehensive specialized hospitals, Ethiopia, 2022; a multicenter prevalence study
	1 BACKGROUND
	2 METHODS
	2.1 Study area and period
	2.2 Study design and population
	2.3 Populations and eligibility criteria
	2.4 Study variables
	2.5 Sample size determination
	2.6 Sampling technique and procedure
	2.7 Data collection tools and procedures
	2.8 Data processing and analysis

	3 RESULTS
	3.1 Socio-demographic status of the patients
	3.2 Behavioral and psychosocial characteristics
	3.3 Clinical characteristics of the patients
	3.4 Prevalence of depression among diabetic patients
	3.5 Factors associated with depression among diabetic patients

	4 DISCUSSION
	5 CONCLUSION AND RECOMMENDATION
	6 STRENGTHS AND LIMITATIONS OF THE STUDY
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	TRANSPARENCY STATEMENT
	ORCID
	REFERENCES




