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Background: Depression among tuberculosis patients remains a significant public health concern. Its burden and severity is
increasing in low-income countries, especially in sub-Saharan Africa. Although it has negative impacts on quality of life, depression
among tuberculosis patients is rarely studied in Ethiopia, particularly in the study area. Therefore, this study aimed to determine the
magnitude of depression and associated factors among tuberculosis patients in Eastern Ethiopia.
Methods: A facility-based cross-sectional study was conducted from April 15 to May 15, 2021, among 213 tuberculosis patients in
public health facilities of the Harari Regional State, Eastern Ethiopia. Study participants were selected using a systematic sampling
technique. Data were collected using interviewer-administered questionnaire. Depression was assessed using Patients Health
Questionnaire-9 (PHQ-9). Epi-data and SPSS were used for data processing and analysis. Bi-variable and multivariable logistic
regressions were employed to determine the effects of predictors on depression. Statistical significance was considered at a p-value <0.05.
Results: The magnitude of depression among tuberculosis patients was 52.1% [95% CI (45.4, 58.8%)]. Patient’s age of 25–34 years
[AOR = 0.31, 95% CI (0.128, 0.75)], female sex [AOR = 5.04; 95% CI (2.18, 11.62)], intensive phase of tuberculosis treatment [AOR
= 2.56; 95% CI (1.118, 5.876)], HIV-positive status [AOR = 7.143; 95% CI (1.55, 32.93)], smoking history [AOR = 9.08; 95% CI
(3.35, 24.61)] and having poor social support [AOR = 4.13; 95% CI (1.29, 13.22)] were factors statistically associated with depression.
Conclusion: In this study, the magnitude of depression was relatively high as more than half of the participants had depression.
Advanced age, female sex, intensive phase of tuberculosis treatment, HIV-positive status, smoking history, and poor social support
were identified as associated factors with depression. Therefore, this result calls all stakeholders to give duly emphasis on incorporat-
ing and integrating mental health support programs as routine practice in tuberculosis follow-up clinics, as screening, early detection
and treatment, and training for all health care providers are very crucial in tackling depression among tuberculosis patients.
Keywords: magnitude, depression, tuberculosis, associated factors, Eastern Ethiopia

Introduction
The comorbidity of depression and tuberculosis (TB) is a growing public health problem globally and its severity
increases in low- and middle-income countries.1,2 Depression is a common mental disorder characterized by sadness, loss
of interest or pleasure, feelings of guilt or low self-worth, disturbed sleep or appetite, feelings of tiredness, and poor
concentration.2 It is the leading cause of disability worldwide, a major contributor to the global burden of disease, and
can be long-lasting or recurrent, substantially impairing an individual’s ability to cope with daily life and can lead to
suicide in its worst scenario.1,2
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People with TB are often suffering from depression.1–6 The prevalence of depression among TB patients was
reported variably in different countries. In Brazil (60.2%),7,8 Pakistan (56%),9 Cameron (61.1%),10 Angola (49.4%)11

and Nigeria (41.1%).12 In Ethiopia, 51.9% was reported from Eastern and 52.9% from Southcentral and Northern
parts.13,14

Co-morbid depression, in people with TB, negatively affects timely diagnosis, service utilization, and adherence to
treatment regimens, hinders good treatment outcomes, causes disability and poor quality of life, reduces social contact
and social responsibilities, especially at the stage of coughing that leads to low self-esteem and hopelessness, delayed
health care seeking, negative TB treatment outcomes like death and loss to follow-up, and poor treatment compliance that
results in drug resistance, morbidity, and mortality.4,5,15–20

Several factors have been explained to be associated with depression among TB patients. The high prevalence of
major depressive episode (MDE) in people with TB may be attributed to a combination of biological, social, and
behavioral factors.15 Human Immune Deficient Virus (HIV) infection, poor social support, and perceived stigma have
a higher risk of developing depression among TB patients.21,22 Being female, older ages, drug side effects, financial
constraints, duration of illness, level of education, living in urban areas, having other comorbidities, and having had past
anti-tuberculosis treatment were all significantly associated with depression.14,23,24

Despite the growing evolution of studies, the burden of depression among TB patients has not been well studied in
Harari Regional State. Without addressing the burden of depressive illness among TB patients, adherence and prevention
of disease transmission are bound to remain an enormous challenge. Therefore, this study aimed to determine the
prevalence of depressive illness and associated factors among patients in TB treatment follow-up at Public Health
Institutions of Harari regional state, eastern Ethiopia.

Conceptual Framework
This conceptual framework was developed after reviewing different related literature. The figure shows the factors
associated with depression among TB patients. These independent variables have a direct and indirect contribution to
depression among patients with TB (Supplementary File 1).

Methods and Materials
Study Setting, Period, and Design
A facility-based cross-sectional study was conducted from April 15 to May 15, 2021, in Harari Regional State public
health institutions, Eastern Ethiopia. Harari Regional State, whose capital, Harar, is located 526 km away from Addis
Ababa in the Eastern direction. According to the 2021 Ethiopian Central Statistical Agency population projection (based
on the 2007 Census, CSA), the total population of the region was 270,000 of which 136,000(50.37%) were males and the
majority 151,200(56%) of people were urban dwellers, unlike most other regions in Ethiopia. and the majority 151,200
(56%) of people were urban dwellers, unlike most other regions in Ethiopia. According to the Regional Health Bureau,
the health worker per 1000 population ratio is 2.8. The region has two public hospitals, one Federal Police Hospital, one
private General hospital, eight government health centers, 34 health posts, and one Family Guidance Association.

Population, Eligibility Criteria, and Sampling Procedure
Two hundred and thirteen TB patients who were under anti TB treatments for more than one month (after starting
medication for a month) and who attended selected health institutions during the study period and ≥18 years of age have
participated in this study. All TB patients, who were seriously ill (unable to provide required information), had hearing
and communication problems, those on treatment for less than a month, and those who had completed treatment were
excluded from the study.

Two public hospitals and five health centers were selected randomly (by lottery method) from 10 public health
facilities in the region, then proportional allocation was used to select study participants. Accordingly, 52 patients were
selected from Jugol General Hospital, 65 from Hiwot Fana Comprehensive Specialized Hospital (HFCSH), and 18, 20,
14, 24, and 20 participants were selected from, Amir Nur, Aboker, Jinella, Hakim, and Hassengay health centers,
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respectively. The first participant was selected randomly using the patient’s serial number of the registration book during
follow-up and the consecutive participants were selected by systematic random sampling (K=N/n=2 intervals) until the
final sample size was obtained. The detailed sampling procedure is shown in Figure 1.

The required sample size was determined using the single population proportion formula by considering a 95% of
confidence level, 5% margin of error, 10% non-response rate, and 51.9% prevalence of depression among TB patients:
from a previous study.13 The calculated sample size was 422 and the total number of TB patients on follow-up at public
health facilities in the study area was 432. Since the number (432) of TB patients on follow-up was less than 10,000, the
final sample size was adjusted by the population correction formula yielding a final sample size of 213. The sample size
for the second objective was calculated using Epi–info version 7 software. Finally, the sample size for the first objective
was larger than that for the second objective. Therefore, the sample size for the first objective, 213, was used to capture
an appropriate sample for both study objectives.

Data Collection Procedure
The data were collected in the local language of the patients by seven nurses using face-to-face interviews after informed
voluntary and signed consent were obtained in regular TB clinics. Review of documents, patients’ TB cards, registration
books, and medical files were also used to obtain some of the baseline information.

Structured pretested interviewer-administered questionnaire was used to collect data, and it has four components: The
first part contains: participants’ socio-demographic characteristics and clinical conditions; the second part contains:

Hospitals

Hiwot Fana hospital 
Jogul Hospital

HFCSH JGH

213
Participants were 
enrolled

Amir Nur 
HC

Aboker 
HC

Jinella 
HC

Hakim 
HC

Hassengay 
HC

Purposive Sampling

18 20 14 24 2065 52

Simple Random Sampling (SRS)

Proportional allocation

Harari Regional State, Eastern Ethiopia
10 Public Health Facilities

Health Centers
Hassengay, Hakim, Jinella, Aboker, Amir Nur, Erer, 
Harawe and Sofi

Figure 1 Flow diagram of sampling procedure to select patients with tuberculosis attending Harari Region Public Health Institutions, Eastern Ethiopia, 2021 (n= 213).
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patient health questionnaire-9 (PHQ-9) depression scale, the third part contains: Oslo social support scale and the fourth
part contains: perceived TB stigma scale.25 The outcome variable (Depression) was measured using the Patient Health
Questionnaire-9 (PHQ-9). The PHQ-9 is a self-report Questionnaire developed based on the 9 depressive symptoms and
designed to screen for depression in primary care and other medical care settings.38 It has 9 items, and each item has
a 4-point Likert scale (0 = not at all, 1 = several days, 2 = more than half the days, and 3 = nearly every day). Summary
scores ranged from 0 to 27. Depression was defined using a score of 10 or higher, a well-validated cut point used in
health care settings.25,26 The PHQ-9 has been previously used and formally validated in Ethiopia in many different
studies in different settings. PHQ-9 is also culturally validated in the Ethiopian context with specificity and sensitivity of
67% and 86%, respectively.13,14,25 It was found reliable (Cronbach’s α=0.91) in the current study. Social support was
assessed by a 3-item Oslo social support scale, which ranges from 3 to 14. Oslo-3 has three categories: a score of 3–8 is
poor support, 9–11 moderate support, and 12–14 strong support. It was reliable in the study (Cronbach’s α = 0.91).14,25,27

It had Cronbach’s α = 0.85 in the current study. The Stigma felt by TB patients was assessed by using a 12-item
perceived TB stigma scale; consisting of a 4-point Likert scale (strongly disagree, disagree, agree, strongly agree)
questions concerning perceived isolation, shame, guilt, and disclosure of the TB status.25,27 The item scores of the stigma
questions were summed up to construct a single stigma variable. Respondents were classified as having or not having
perceived TB stigma using the mean score of the stigma scale as a cutoff point which was highly reliable in the study
(Cronbach’s α = 0.89).17,27 It was found reliable (Cronbach’s α=0.91) in the current study. All the above instruments were
adopted and translated to the local language (Amharic and Afan Oromo) language and then translated back to English by
a language expert to check for consistency.

Study Variables and Measurements
Dependent variable: In this study, the outcome variable was Depression among TB patients. Independent variables: in
this study, the explanatory variables were categorized as: Demographic factors (age, sex, ethnicity, religion, marital
status, occupational status, educational status, residence, family size, family income), Health-related factors (Health-
related issues chronic medical illnesses/Comorbidity (Diabetes, Hypertension, HIV/AIDS, cardiac disease), drug of
chronic illness (isoniazid, cycloserine)), Clinical factors (phase of TB treatment, Family history of depression, Type of
tuberculosis, Category of TB treatment, TB treatment duration, TB illness severity) and Psycho-Social factors (Perceived
TB Stigma/Stigmatizing, Substance use, Prior psycho-social experiences, Social Support).

Operational Definitions
Depression is based on the PHQ-9 depression scale classified as 0–4 no depression, 5–9 Mild depression, 10–14 Moderate
depression, 15–19 Moderately severe depression, and 20–27 Severe depression.25,26 Social support is based on Oslo social
support scale, with scores of 3–8 as poor support, 9–11 as moderate support, and 12–14 as strong support.14,25,27 Current
Alcohol user: refers to an individual who had used alcohol drinks in the past three months.25,26 Current khat chewer is an
individual who had used khat continuously or daily in the past three months.14,25,27 Current Cigarette Smoker refers to an
individual who had used cigarettes daily in the past three months.28 Perceived TB stigma Scale is based on a 12-items scale
and the scores of the stigma questions were summed to construct a single stigma variable that is classified as having or not
having perceived TB stigma using the mean of the stigma scale as a cutoff point.17,27

Data Quality Control
The data collection instruments/questionnaire has been developed after reviewing the relevant literature on the subject to
include all the possible variables that address the objective of the study. The questionnaire was first prepared in English and
translated into local languages (Amharic and Afan Oromo) then translated back to English by a language expert to check for
consistency. The data were collected by trained data collectors and supervisors. Two-day training was given to data collectors
and supervisors on the objectives of the study, the contents of the questionnaire, and particularly on issues related to the
confidentiality of the responses and the rights of respondents. A pre-test was conducted on 5% of study participants one week
before the actual data collection, was done at Federal Police General Hospital and Erer Health Center on TB patients. Both
health facilities and TB patients selected for pre-test were not part of the study. Continuous supervision of the data collection
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process was carried out by trained supervisors. The collected data were rechecked daily to ensure completeness and
consistency. All questionnaires were reviewed, checked for errors and incompleteness at the end of each day.

Data Processing and Analysis
The socio-demographic, biological/clinical factors, health-related, and illness variables were double entered into Epi-data
version 3.1 and exported to SPSS version 22 for further analysis. The data were sorted, summarized, cleaned, and
checked for missing values using frequencies and cross-tabulations. Description of means, frequencies, and proportion of
the given data for each variable was calculated. Descriptive statistics (cross tab) was also done to identify tuberculosis
patients with depression and without depression and its magnitude. Bivariate analysis was done to see the association of
each independent variable with the outcome variable. Those variables having a p-value less than 0.25 were entered into
a multivariable logistic regression model to identify the effect of each independent variable with the dependent variables
upon controlling confounding factors. A p-value of less than 0.05 was considered to be statistically significant, and an
adjusted odds ratio with 95% CI was calculated to measure the strength of the association and identify associated factors
of depression among TB patients.

Ethical Consideration
This study was conducted according to the Declaration of Ethical Approval secured by Haramaya University College of
Health and Medical Sciences Institutional Health Research Ethics Review Committee (IHRERC). After submission of
a formal support letter obtained from IHRERC to Harari Regional Health Bureau and selected health institutions;
Informed, voluntary written and signed consent was obtained from the head of selected health institutions and all
participants prior to data collection.

Results
Socio-Demographic Characteristics of Study Participants
A total of 213 tuberculosis patients participated in the study. The mean age of the participants was 36.38 years
(±13.82SD) ranging from 18 to 80 years old and nearly half 106 (49.8%) were below 35 years of age. More than half
of the participants were male 114 (61.24%), 121 (56.8%) were Oromo, 127 (59.6%) were Muslim, 113 (53.1%) were
married, 93 (43.7%) were farmers or daily laborers, 149 (70%) were urban residents and 73 (34.3%) were primary school
educated (Table 1).

Clinical, Health, and Treatment-Related Characteristics of Study Participants
One hundred fifty-five (72.8%) patients were diagnosed with pulmonary TB. The majority of respondents, 149 (70.0%)
were in the new TB treatment category, while 16 (7.5%) were MDR-TB and 126 (59.2%) were in the continuation phase
of TB treatment. The majority of respondents (70.9%) rated their TB illness as mild-to-moderate type, 32 (15.0%) had
comorbid HIV illness and 28 (13.1%) had a family history of mental illness. Regarding drug regimens, 32 (15.0%), 16
(7.5%), and 32 (15.0%) were on Isoniazid, Cycloserine, and ART drugs, respectively, while 39 (18.3%) of the
participants missed their Anti-TB medication and all of them, 39 (18.3%), missed drugs more than one day (Table 2).

Substance Use and Psycho-Social Characteristics of Study Participants
Substance use was reported by 125 (58.7%) of the respondents; of which 79 (37.1%), 93 (43.7%), and 114 (53.5%)
had reported drinking alcohol, cigarettes smoking, and chewing khat, respectively, during the study period. Poor
social support and perceived TB stigma were reported by 93 (43.7%) and 117 (54.9%) of the respondents,
respectively (Table 3).
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Table 1 Socio-Demographic Characteristics of Tuberculosis Patients Attending
Harari Region Public Health Institution, Eastern Ethiopia, from April 15 to May 15,
2021 (n = 213)

Variables Category Frequency Percentage (%)

Age ≤24 41 19.2

25–34 65 30.5

≥35 107 50.2

Sex Male 114 53.5

Female 99 46.5

Ethnicity Oromo 121 56.8

Amhara 49 23.0

Harari 19 8.9

Guraghe 10 4.7

Others* 14 6.6

Religion Muslim 127 59.6

Orthodox 79 37.1

Protestant 4 1.9

Catholics 3 1.4

Marital Status Single 69 32.4

Married 113 53.1

Divorced 18 8.5

Widowed 13 6.1

Occupational
Status

Government/NGO
employee

49 23.0

Farmer/Daily laborers 93 43.7

Merchant 30 14.1

Students 28 13.1

Others** 13 6.1

Level of education No Formal Education 61 28.6

Primary (1–8) 73 34.3

Secondary (9–12) 45 21.1

College and Above 34 16.0

Family size 1–2 66 31.0

3–5 88 41.3

More than 5 59 27.7

(Continued)
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The Magnitude of Depression Among Tuberculosis Patients
The prevalence of probable depression among TB patients was found to be 52.1% (95% CI = 45.4, 58.8%) in this study
(Figure 2). Among study participants who revealed depression, the majority 76 (35.7%) were with Mild Depression
(Table 4).

Factors Associated with Depression Among Tuberculosis Patients
In bivariate analysis, variables being age, sex, TB treatment duration, TB treatment category, phase of TB treatment, HIV
comorbid, smoking, number of packets smoked per day, drinking alcohol, frequency of drinking alcohol per week,
number of bottles/cups of drinking alcohol, frequency of chewing khat per week, Oslo social support scale and perceived
TB stigma scale were significantly associated with depression. All variables having a p-value of less than 0.25 were
entered into a multivariable analysis (Table 5).

In multivariate analysis, depression was 68.9% less frequent among the age groups of 25–34 years old than those in
the age groups of 35 and above years [AOR = 0.31, 95% CI (0.13, 0.75)]. Regarding genders, females were 5.04 times
more likely develop depression than males [AOR = 5.04; 95% CI (2.18, 11.62)]. Moreover, patients in the intensive
phase of TB treatment were 2.56 times more frequent to have depression as compared with those in the continuation
phase of TB treatment [AOR = 2.56; 95% CI (1.12, 5.88)]. Similarly, depression was 7.14 times higher among HIV-
positive patients than in their counterparts (HIV-negative patients) [AOR = 7.14; 95% CI(1.55, 32.93)]. Likewise,
cigarette smokers were 9.08 times more frequently depressed than non-smokers [AOR = 9.08; 95% CI (3.35, 24.61)].
Finally, poor social support was 4.13 times more frequently associated with depression as compared to those who had
strong social support [AOR = 4.13; 95% CI(1.29, 13.22)] (Table 5).

Discussion
The magnitude of depression among tuberculosis patients was found to be 52.1% in this study. This finding was
consistent with other studies conducted in Eastern Ethiopia (51.9%),13 South Central Ethiopia (the Silte and Gurage
zones) and northern Ethiopia (Bahir Dar zone) (52.9%)14 and Southern Ethiopia (54%),7 Brazil (60.2%),8 Pakistan
(56%),9 and Cameron (61.1%).10

A higher magnitude of depression than that of the current study was reported in two studies carried out in Pakistan
(72.2%)29 (80%).30 Unlike the current study, a lower magnitude of depression was reported in studies done in Wolayta
Sodo (43.4%)27 and Addis Ababa (31.1%),25 Ethiopia, and Nigeria (41.1%).12 This might be due to variation in the study
area, study design, sample size, the population studied, and the screening tools used.

In this study, the severity of depression was classified into five categories based on the patient health questionnaire-9
(PHQ-9) and ranges from mild to the most severe form that may need critical treatment. Accordingly, 45.6% of the TB
patients were identified with mild-to-moderate depression, while a few (6.6%) had a severe form of depression that
requires appropriate treatments. This finding was comparable with other studies, such as the Ethiopian study carried out

Table 1 (Continued).

Variables Category Frequency Percentage (%)

Monthly income <1539 ETB 128 60.1

≥1539 ETB 85 39.9

Residence Rural 64 30.0

Urban 149 70.0

Family Situation Living alone 38 17.8

With family/spouse 175 82.2

Notes: *= Somali, Tigre, Argoba, Wolaita, Hadiya. **= Housewife, Drivers, Unemployed.
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Table 2 Clinical, Health, and Treatment-Related Factors Among TB Patients in
Public Health Institution of Harari Regional State, Eastern Ethiopia, 2021

Variables Category Frequency Percentage (%)

TB treatment duration <3 months 52 24.4

3–6 months 120 56.3

> 6 months 41 19.2

Type of TB Pulmonary 155 72.8

Extra-pulmonary 58 27.2

TB treatment category New 149 70.0

Re-treatment 48 22.5

MDR-TB 16 7.5

Phase of TB treatment Continuation phase 126 59.2

Intensive phase 87 40.8

TB illness Severity Mild to Moderate 151 70.9

Severe 62 29.1

Medical Chronic illness Yes 41 19.2

No 172 80.8

HIV status Positive 32 15.0

Negative 181 85.0

Hypertension Yes 12 5.6

No 201 94.4

Diabetics Mellitus Yes 21 9.9

No 192 90.1

Heart Problem Yes 8 3.8

No 205 96.2

Family history of Depression Yes 28 13.1

No 185 86.9

Drugs for chronic illness Isoniazid 32 15.0

Cycloserine 16 7.5

ART drug 32 15.0

Others* 133 62.4

Anti-TB medication Missed Yes 39 18.3

No 174 81.7

Duration of Anti-TB Missed Not Missed 174 81.7

Missed ≥1 day 39 18.3

Notes: *Insulin, Metformin, Antihypertensive, cardiac medications, ERHZ/RH.
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Table 3 Psycho-Social and Substance Use Factors Among TB Patients in Public Health
Institution of Harari Regional State, Eastern Ethiopia, 2021

Variables Category Frequency Percentage (%)

Substance use Yes 125 58.7

No 88 41.3

Ever had smoked cigarette Yes 118 55.4

No 95 44.6

Currently smoking cigarette Yes 93 43.7

No 120 56.3

Numbers of packets smoked per day No smoking 120 56.3

¼-½ of a packet 38 17.8

≥1 packets 55 25.8

Ever had drunk alcohol Yes 84 39.4

No 129 60.6

Currently drinking alcohol Yes 79 37.1

No 134 62.9

Frequency of drinking alcohol per

week

No drink 134 62.9

1–3 times 42 19.7

≥4 times 37 17.4

Bottle/cup of drink alcohol at a time No drink 134 62.9

1–3 bottles 67 31.5

≥ 4 bottles 12 5.6

Ever had chewed a khat Yes 121 56.8

No 92 43.2

Currently chewing a khat Yes 114 53.5

No 99 46.5

Frequency of chewing a khat per week No Chewing 99 46.5

1–3 times 63 29.6

≥ 4 times 51 23.9

Grams of a khat chewed at a time No chewing 99 46.5

100–600gms/
Cheeks

50 23.5

≥1700 gms/Bolus 64 30.0

Oslo social support scale Poor 93 43.7

Moderate 62 29.1

Strong 58 27.2

(Continued)
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in eastern Ethiopia revealing 49.1% mild to moderate and 2.7% severe form.13 Identifying the severity of depression
among TB patients may be essential to tackle negative TB-treatment outcomes, poor anti-TB drug adherence, which may
in turn increase the risk of drug resistance, poor quality of life and disability associated with severe forms of
depression.13,14

In this study, the ages of TB patients were found to be significantly associated with depression, revealing that older ages
were highly affected by depression. Being above 35 years was more associated with depression compared to being aged
between 25 and 34 years, which was 68.9% protective for depression. This is in agreement with other studies.13,14,23,31 The
possible reason for this may be a young people may engage in different activities to earn money, which may increase social
interaction and most probably get support from colleagues or relatives. At an older age, living in poor countries may be
challenging as the habit of saving was low, and engagement in economical activities may be stressful besides the challenges
of TB like stigma, discrimination, and anti-TB side effects.23 These stressful life events and chronicity of TB were associated
with depression in studies conducted in Southern Ethiopia. Research has shown that for every 14 years increase in age, the
risk of having depression increases by 19.0%; however, the reasons are not clear.13,14

Consistent with other studies,2,8,10,25,27,32–35 being female was five times more likely to be associated with depression.
This could be due to the higher global prevalence of depression among women in the general population, biological
factors like hormonal fluctuation with pregnancy and menstruation, and social factors like the burden of household
responsibilities and the social roles of women in society.2,36

Being in the intensive phase of TB treatment was found to be significantly associated with depression in this study,
this finding is in line with other studies.26,37 This might be related to the severity of illness as symptoms of TB tend to be
more prominent during the intensive phase and likely to improve over time during the continuation phase.37 This could
be because the symptoms of tuberculosis tend to be worse in the intensive phase compared to the continuation phase of
TB treatment. Probably, coughing, chest pain, night sweats, and fevers affect an individual’s quality of life in terms of

Table 3 (Continued).

Variables Category Frequency Percentage (%)

Perceived TB Stigma Scale Yes 117 54.9

No 96 45.1

Notes: Substance use = khat, cigarette, and/or alcohol use.

47.9%
52.1%

Magnitude of Depression

No Depression

Depression

Figure 2 Magnitude of depression among tuberculosis patients attending Harari Region Public Health Institutions, Eastern Ethiopia, from April 15 to May 15, 2021 (n=213).

https://doi.org/10.2147/NDT.S370795

DovePress

Neuropsychiatric Disease and Treatment 2022:181414

Abdurahman et al Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 4 Depression Score Among Tuberculosis Patients Attending Harari Region Public Health Institution,
Eastern Ethiopia, 2021 (n = 213)

Depression Category Score Frequency Percentage (%) 95% Confidence Interval

No Depression 0–4 102 47.9 [40.8, 54.5]

Mild Depression 5–9 76 35.7 [29.6, 42.3]

Moderate Depression 10–14 21 9.9 [6.1, 14.5]

Moderately Severe Depression 15–19 11 5.2 [2.3, 8.5]

Severe Depression 20–27 3 1.4 [0.0, 3.3]

Total 213 100.0

Table 5 Bivariate and Multivariate Analysis of Factors Associated with Depression Among Tuberculosis Patients Attending Harari
Region Public Health Institution, Eastern Ethiopia, 2021 (N = 213)

Variables Depression COR (95% CI) AOR(95% CI) P-value at AOR

Yes No

No (%) No (%)

Age (in years) ≤24 20 (60.6%) 13 (39.4%) 0.98 (0.44, 2.18) 1.92 (0.55, 6.66) 0.30

25–34 28 (36.4%) 49 (63.6%) 0.36 (0.20, 0.67) 0.31 (0.13, 0.75) 0.01*

≥35 63 (61.2%) 40 (38.8%) 1 1

Sex Male 44 (38.6%) 70 (61.4%) 1 1

Female 67 (67.7%) 32 (32.3%) 3.33 (1.89, 5.86) 5.04 (2.18, 11.62) 0.00**

TB treatment duration <3 month 30 (57.7) 22 (42.3) 3.719 (1.54, 8.99) 4.35 (0.85, 22.10) 0.08

3–6 months 70 (58.3%) 50 (41.7%) 3.82 (1.75, 8.30) 3.51 (0.87, 14.26) 0.08

> 6months 11 (26.8%) 30 (73.2%) 1 1

TB treatment category New 87 (58.4%) 62 (41.6%) 1 1

Re-treatment 12 (25.0%) 36 (75.0%) 0.47 (0.14, 1.52) 0.67 (0.21, 2.19) 0.51

MDR-TB 12 (75.0%) 4 (25.0%) 0.111 (0.03, 0.41) 4.47 (0.68, 29.38) 0.12

Phase of TB treatment Continuation 52 (41.3%) 74 (58.7%) 1 1

Intensive 59 (67.8%) 28 (32.2%) 2.99 (1.69, 5.32) 2.56 (1.12, 5.88) 0.03*

HIV status Positive 27 (84.4%) 5 (15.6%) 6.24 (2.30, 16.92) 7.14 (1.55, 32.93) 0.01*

Negative 84 (46.4%) 97 (53.6%) 1 1

Smoking Yes 69 (74.2%) 24 (25.8%) 5.34 (2.94, 9.70) 9.08 (3.35, 24.61) 0.00**

No 42 (35.0%) 78 (65.0%) 1 1

Number of packets smoked per day No smoking 47 (47.5%) 52 (52.5%) 1 1

¼-½ of a Pkt 34 (54.0%) 29 (46.0%) 0.45 (0.23, 0.87) 0.97 (0.24, 3.93) 0.96

≥1 Packets 30 (58.8%) 21 (41.2%) 0.59 (0.25, 1.37) 1.20 (0.32, 4.44) 0.79

(Continued)
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sleep, appetite, and self-esteem hence more chances of one being depressed. However, depression can also increase the
severity of the physical symptoms of TB.26

In agreement with other studies,10,26,27 HIV-positive status was found to be strongly associated with depression. HIV-
positive patients were seven times more likely to be depressed than their counterparts. This might be because HIV
infection itself is associated with depression. Being diagnosed with HIV, which is a terminal life-long disease associated
with high levels of stigma, may also lead to high rates of mental disorders. Hence, TB and HIV co-infected patients can
be at higher risk of common mental disorders as a result of stigma and discrimination by society.26

In current study, depression was nine times more frequent among cigarette smokers compared to non-smokers, and
this finding is in line with other studies.28,31 This might be because depression is higher among substance users as
compared to non-users.31

Furthermore, the study indicated that depression was four times more likely among TB patients who had poor social
support than in those who had strong social support, this is supported by other studies.25,27 The possible explanation is
that poor social support gives patients a feeling of being neglected, isolated, and worthless, and in contrast strong social
support is vital for the prevention of such feelings. Thus, increased psychological distress may result from poor social
support and TB illness.27

Limitation of the Study
Due to the nature of the cross-sectional study design, it was difficult to establish the cause–effect relationship between the
predictors and the outcome variable, and the study was not triangulated with a qualitative study. Recall bias was one of

Table 5 (Continued).

Variables Depression COR (95% CI) AOR(95% CI) P-value at AOR

Yes No

No (%) No (%)

Drinking alcohol Yes 47 (59.5%) 32 (40.5%) 1.61 (0.92, 2.82) 0.49 (0.06, 3.78) 0.49

No 64 (47.8%) 70 (52.2%) 1 1

Frequency of drinking alcohol per week No drink 61 (45.5%) 73 (54.5%) 1 1

1–3 times 25 (59.5%) 17 (40.5%) 1.76 (0.87, 3.56) 3.94 (0.42, 37.21) 0.23

≥4 times 25 (67.6%) 12 (32.4%) 2.49 (1.16, 5.37) 3.40 (0.36, 31.81) 0.28

Number of bottles/cups of drink alcohol No Drink 63 (47.0%) 71 (53.0%) 1 1

1–3 Bottle 39 (58.2%) 28 (41.8%) 1.57 (0.87, 2.84) 0.71 (0.12, 4.13) 0.70

≥ 4 Bottle 9 (75.0%) 3 (25.0%) 3.38 (0.88, 13.04) 1.84 (0.12, 27.47) 0.66

Frequency of chewing chat per week No Chewing 47 (47.5%) 52 (52.5%) 1 1

1–3 times 34 (54.0%) 29 (46.0%) 1.30 (0.69, 2.44) 0.44 (0.11, 1.76) 0.25

≥4 times 30 (58.8%) 21 (41.2%) 1.58 (0.80, 3.13) 0.85 (0.22, 3.33) 0.81

Oslo social support scale Poor 55 (59.1%) 38 (40.9%) 2.55 (1.30, 5.02) 4.13 (1.29, 13.22) 0.02*

Moderate 35 (56.5%) 27 (43.5%) 2.28 (1.10, 4.76) 2.44 (0.79, 7.51) 0.12

Strong 21 (36.2%) 37 (63.8%) 1 1

Perceived TB stigma scale Yes 71 (60.7%) 46 (39.3%) 2.16 (1.25, 3.74) 1.87 (0.85, 4.10) 0.12

No 40 (41.7%) 56 (58.3%) 1 1

Notes: *significant association (p-value < 0.05), ** significant association (p-value < 0.01), 1= reference category, The significance values in bold is to recognize and identify
associated factors easily.
Abbreviations: COR, crude odds ratio; AOR, adjusted odds ratio; CI, confidence interval; Pkts, packets; TB, tuberculosis.
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the limitations of the study since some of the questions were asked about an event that occurs 24 hours back. This could
be minimized by probing the respondents about the events. The similarity between symptoms of Tuberculosis and
depression may overlap, especially at the early stage of TB, and is minimized by excluding one month after diagnosis of
TB patients. This study assessed only the probable prevalence of depression as a screening rather than utilizing
a diagnostic tool.

Conclusions
This study revealed a high magnitude of depression in patients with TB. Being older ages, females, intensive phase, HIV-
positive, smoking, and poor social support were significantly associated with depression. Institution-based mental health
routine screening programs, targeting chronic diseases like TB and HIV, should be established to tackle the problem of
co-morbid depression at the facility level. Integrating tuberculosis and mental health support by regional health offices
and supporting organizations are strongly recommended to decrease depression among TB patients. Regional health
offices should be collaborated with the supporting organization to improve access to health facilities having special
attention to Comorbid depression in TB patients. Health System Management should emphasize on routine screening,
early detection and management, and proper training for all health care providers. Early screening with appropriate
psychiatric assessments and treatment with pharmacotherapy or psychotherapy should be incorporated as a routine
practice in TB clinics. Further qualitative studies should be conducted to triangulate the findings and a comparative study
should be done to assess depression from other segments of the population in the study setting.

Abbreviations
EPTB, Extra Pulmonary Tuberculosis; HFCSH, Hiwot Fana Comprehensive Specialized Hospital; HIV, Human Immune
Deficiency Virus; IHRERC, Institutional Health Research Ethics Review Committee; MDE, Major Depressive Episode;
MDR/TB, Multidrug-Resistant Tuberculosis; PHQ, Patients Health Questionnaire; PTB, Pulmonary Tuberculosis.
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