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Introduction: Alcohol consumption among patients with tuberculosis is on the rise. There is evidence that alcohol consumption 
negatively affects treatment outcomes for these populations. Due to this, a substantial number of people relapse, withdraw from 
treatment, or even die as a result of their alcohol addiction. Despite this, little research has been conducted on the factors associated 
with the harmful use of alcohol by this group of people in Ethiopia. The purpose of this study was to determine the prevalence and 
associated factors of harmful alcohol use among patients with tuberculosis in the Gedeo Zone, southern Ethiopia.
Methods: A cross-sectional study was conducted at healthcare facilities. Four hundred and fifteen participants aged 18 and older were 
recruited using a systematic random sampling method. Data on sociodemographic factors, clinical factors, social support, perceptions 
of the stigma associated with tuberculosis, and depression were collected using structured and validated instruments. Measurement of 
harmful alcohol consumption was conducted using the AUDIT.
Results:  The prevalence of harmful alcohol use among tuberculosis patients was 20% (95% CI; 16.1–24.2%). There is a significant 
correlation between medical comorbidity (AOR = 2.44, 95% CI: 1.29–4.62), disease duration (≥12 months) (AOR = 2.88, 95% CI: 
1.03–3.04), and being male (AOR = 2.10, 95% CI: 1.17–3.77) with harmful alcohol consumption.
Conclusion: Our study revealed that alcohol consumption was high among tuberculosis patients. The presence of comorbidities, 
being male, and having a long-term illness were significant predictors of harmful alcohol consumption. It is imperative to screen 
patients who have suffered from chronic tuberculosis for an extended period of time. It is also pertinent to screen patients with 
comorbid medical conditions for alcohol abuse. Screening for alcohol abuse at an early stage can prevent poor treatment outcomes as 
well as the effects of comorbid medical conditions and harmful use of alcohol.
Keywords: harmful alcohol use, tuberculosis patients, Ethiopia, prevalence, tuberculosis, alcohol use

Background
In 2016, alcohol caused 3 million deaths worldwide (5.3% of all deaths) and 132.6 million disability-adjusted life years 
(DALYs)1 and it has been associated with adverse clinical outcomes among people with medical conditions.1,2 Alcohol is 
a psychoactive substance that has toxic and addictive properties.3,4 When used on an acute or chronic basis, it can affect a 
wide range of neurochemical systems.5

Harmful alcohol use is defined as

a pattern of alcohol use that has caused damage to a person’s physical or mental health or has resulted in behaviour leading to 
harm to the health of others.6 

According to the World Health Organization,7 alcohol consumption contributed to 10% of deaths among people aged 15– 
49 in 2016. A higher mortality rate is associated with higher alcohol consumption.8 Approximately 5.1% of the global 
disease burden can be attributed to the adverse effects of harmful alcohol consumption.9 According to the World Health 
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Organization, harmful alcohol use results in approximately 3 million deaths and 132.6 million disability-adjusted life 
years (DALYs).7

Furthermore, there is an increasing prevalence of alcohol consumption among patients with tuberculosis (TB), 
making it necessary to identify the extent and factors associated with risky alcohol consumption.7 Aside from increasing 
the likelihood of contracting TB threefold, excessive alcohol consumption is also associated with poor adherence to TB 
treatment.1 TB is one of the communicable diseases that is transmitted from person to person through tiny droplets that 
become airborne through coughing and sneezing.10 Mycobacterium TB is responsible for causing it.10

TB is one of the top 10 causes of death worldwide and the leading infectious cause of death (after HIV/AIDS). Globally, 
9.0–11.1 million people contracted TB disease in 2017: 5.8 million men, 3.2 million women, and 1.0 million children.11 

There were an estimated 1.2 million (range, 1.1–1.3 million) TB deaths among HIV-negative people in 2018 (27% reduction 
from 1.7 million in 2000), and an additional 25 1000 deaths (range, 223 000–281 000) among HIV positive people.12

Alcohol consumption among patients with TB has been associated with poor treatment compliance and failure, 
leading to treatment discontinuation, drug-resistant tuberculosis, and death.4,13–15 Alcohol consumption is also associated 
with a decrease in the immune system function of tuberculosis patients. Consequently, there is a much higher risk of 
active tuberculosis,11–17 death during treatment,18 positive smear results,19 higher rates of homelessness,20 and more 
treatment-resistant cases.21 As such, it is crucial to identify and treat alcohol problems as early as possible in tuberculosis 
patients. This will enable us to reduce and possibly prevent the adverse outcomes associated with the disease. Few 
studies have examined the prevalence of harmful alcohol use and its associated factors among patients with tuberculosis 
in Africa. There is, in particular, a paucity of data regarding alcohol use and tuberculosis in Ethiopia. The purpose of this 
study was to assess the prevalence and associated factors of harmful alcohol consumption among tuberculosis patients in 
Gedeo Zone, in the Southern Nations, Nationalities, and Peoples’ Region of Ethiopia.

Methods
Study Design and Setting
The study was conducted between November 1, 2018, and December 30, 2018, in Yirgacheffe, Wonago, and Dilla 

Zuriya districts in the Gedeo Zone. The Gedeo Zone is located in the Southern Ethiopia region, 359 kilometers southeast 
of Addis Ababa (the capital of Ethiopia). The Zone has 42 public health facilities, including a referral hospital, 2 primary 
hospitals, and 39 health centers.

Study Population
The study population consisted of all patients with TB who presented to the TB clinic. All individuals with tuberculosis who 
were available during the survey were included in the sample. This study included patients who had been taking TB 
medications for at least two weeks. Those patients who were seriously ill at the time of the study were excluded from the study.

Sample Size Determination and Sampling Procedure
The study was part of a more extensive study that examined depressive symptoms and their associated factors among 
patients with tuberculosis who presented to public health facilities in the Gedeo district, southern Ethiopia. In this study, 
we used the sample size calculated for depression based on the following assumptions: 95% confidence level, 5% margin 
of error, and 43.3% prevalence depression in Ethiopia.22

A total sample size of 415 was calculated based on a 10% non-response rate. Participants were assigned to each 
health facility proportionally based on the number of patients reported in the previous year’s annual reports. The 
participants were selected through a systematic random selection process.

Instruments and Procedures
Data was collected through face-to-face interviews using a structured, standardized questionnaire. The questionnaires 
included sociodemographic data, the Patient Health Questionnaire-9 (PHQ-9),23 the Oslo Social Support Scale-3,24 and 
structured questions to examine related factors. Nurses and public health workers in the tuberculosis clinic collected the data.
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The Oslo Social Support Scale-3 was used to measure the level of social support. The OSSS-3 consists of three items: the 
number of close confidants you have, the sense of concern that other people have for you, and the connection that you have 
with your neighbors. There is a range of scores ranging from 3 to 14, with a high score representing a high level of social 
support and a low score representing a low level of social support. According to the OSSS-3 sum score, we classified the 
different types of social support into three broad categories based on the type of social support they provided. Among the 
ranges are: From 3 to 8, poor social support; from 9 to 11, moderate social support; and from 12 to 14, strong social support.25

In order to gather information on the perceived stigma of tuberculosis, 11-item perceived tuberculosis stigma scale 
composed of Likert scale questions regarding the perception of loneliness, guilt, shame, and the disclosure of the 
patient’s tuberculosis status was used in the current study. Perceived TB stigma scale is composed of 11 items, which are 
rated on a Likert scale of one to four, with 1 being strongly disagree and 4 being strongly agree.26

We collected data on depression using the Patient Health Questionnaire (PHQ-9) to gather information about the 
condition. There are nine items in the PHQ-9 that can be used to screen depression based on the Diagnostic Statistical 
Manual-IV criteria. The PHQ-9 has been found to have a sensitivity value of 67% and a specificity value of 86%. 
Depression is indicated by a score of 10 or more out of 27 on the scale.23

We measured harmful alcohol use using AUDIT items, with a cut-off point of eight or higher.27 Alcohol Disorder 
Identification Test (AUDIT) is a ten-item assessment tool designed to assess the extent of alcohol consumption, alcohol 
dependence symptoms, and problems associated with alcohol consumption. The AUDIT contains ten items, each scored on 
a Likert scale from 0 to 4, with a maximum score of 40. An AUDIT score of eight or higher indicates a tendency to use alcohol in 
a hazardous or harmful manner. A score of more than eight indicates harmful alcohol consumption in patients with 
tuberculosis. Two language experts translated the AUDIT into Amharic and back into English, and mental health professionals 
checked the consistency of the questionnaire. Data quality was ensured through the design and modification of the questionnaire. 
A pre-test was conducted on 5% of the sample. The principal investigator and supervisors monitored the data collection daily.

Ethical Considerations
Dilla University College of Health and Medical Science Institutional Review Board has approved this study. In each of 
the districts (Yirgacheffe District, Wonago District, and Dilla Zuriya District), the health departments and health centers 
authorized the conduct of the interviews. Participants were informed of the purpose of the study. Each interview was 
preceded by the participants’ written informed consent form. Reports and other documents did not include the names of 
participants. We followed the Helsinki Declaration in the conduct of this study.

Data Analysis
Data were prepared, coded, and entered into SPSS-20. The data were summarized using means, frequencies, and 
percentages. A bivariate and multivariable logistic regression analysis was conducted in this study to assess the factors 
associated with harmful alcohol consumption. The odds ratio, as well as their 95% confidence intervals, were calculated 
to determine the strength of the association. A significance level of P<0.05 was used.

Results
Sociodemographic and Economic Characteristics
A total of 409 participants were interviewed, of whom 252 (61.6%) were males. More than fifty percent of the 
participants lived in rural areas. Sixty-six percent of the participants were employed by the government or were in 
private business. More than half of the participants were under the age of 30 years, and more than 50% were married. 
Among the participants, 22.5% had not attended formal education, 40.3% had primary education, while more than 
a third, 37.2%, had secondary education or higher. The majority of participants earned an income of approximately 1539 
ETB per month, and 21.8% earned more than 1539 ETB per month (Table 1).
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The Respondents’ Psychosocial and Clinical Characteristics
About one-third of the respondents had poor social support, while 177 (43.1%) had intermediate support. More than one- 
third of the participants in the study (159, 38.9%) perceived TB stigma, while a significantly larger group (61.6%, n = 
250) perceived no stigma associated with TB. The proportion of participants with pulmonary tuberculosis (73.8%, n = 
302) in the intensive phase of treatment (61.6%, n = 250) was 73.8%.

Most participants (77%, n = 315) adhered moderately to their tuberculosis treatment. Most of the sample consisted of 
newly diagnosed tuberculosis cases, while 15.2% required re-treatment.

Additionally to TB, 71 (17.4%) participants were HIV positive, and 22 had co-morbid chronic illnesses, such as 
hypertension (n = 6), heart disease (n = 10), diabetes mellitus (n = 2), and kidney disease (n = 4). Only 5.1% of the 
population had a family history of mental illness. Two hundred thirty-six (57.7%) were interviewed within 6–12 months 
of their illness. In addition, nearly half of the participants reported symptoms of depression (Table 2).

Table 1 Socio-Demographic Characteristics of Patients Attending Tuberculosis Unit 
of Public Health Facilities, Gedeo Zone, Southern Ethiopia, 2018 (n = 409)

Variables Categories Frequency Percent (%)

Sex Male 252 61.6
Female 157 38.4

Age in years 18–29 216 52.8
30–39 98 24.0
40–49 56 13.7

50 and above 39 9.5

Marital status Married 217 53.1
Single 157 38.3
Divorced/widowed 35 8.6

Level of education No formal education 92 22.5
Primary education 165 40.3

Secondary education and above 152 37.2

Occupational status Employed 272 66.5
Unemployed 137 33.5

Place of residence Rural 217 53.1

Urban 192 46.9

Table 2 A Description of Psychosocial and Clinical Characteristics of 
Patients with Tuberculosis, Gedeo Zone, South Ethiopia, 2018, (n = 409)

Variables Categories Number (%)

Perceived TB stigma No 132 (32.3)

Yes 277 (67.7)

Adherence to TB 
medication

High adherence 41 (10.0)

Medium adherence 315 (77.0)

Low adherence 53 (13.0)

(Continued)
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Prevalence of Harmful Alcohol Use
Ten items from the Alcohol Disorder Identification Test (AUDIT) were summed up to produce a single variable (1) 
(AUDIT 8 and above).

Eighty-two (20%) of the tuberculosis patients were harmful alcohol consumers.

Factors Associated with Harmful Alcohol Use
We conducted statistical analysis to determine whether socio-demographic, clinical, and psychosocial factors were 
associated with harmful alcohol use. Age, gender, marital status, depression, medical comorbidity, duration of illness, 
social support, and TB category had p-values less than 0.2 in bi-variate logistic regression and were considered in 
multiple logistic regression analysis. Using the Hosmer and Lemeshow test, the model goodness of fit was determined to 
be 0.64, which indicates that the model is sound.

There was a 2.10 times (95% CI: 1.17, 3.77) more significant risk of harmful alcohol use among males than in TB 
patients with comorbid medical conditions. Patients with medical comorbidity were about 2.44 times more likely to 
engage in harmful alcohol use (AOR = 2.44, 95% CI: 1.29–4.62) than those without comorbid medical condition.

There was an association between harmful alcohol use and the duration of illness among TB patients. A more 
prolonged illness duration (>12 months) is associated with a 2.88 times higher risk of harmful alcohol use compared to 
shorter illness duration (<6 months) (Table 3).

Discussion
The prevalence of harmful alcohol use among patients with tuberculosis was 20% (95% CI = 16.1–24.2). This is lower 
than the findings in Botswana, Lesotho, India, and Thailand (24.7%, 35.1%, 29%, 32%, and 24.4%).2,13,14,28,29 

Table 2 (Continued). 

Variables Categories Number (%)

Perceived social support Poor social support 139 (34.0)

Intermediate social 

support

177 (43.1)

Strong social support 93 (22.9)

Classification of TB Pulmonary 302 (73.8)

Extra-pulmonary 107 (26.2)

Phase of treatment Intensive phase 250 (61.1)

Continuation phase 159 (38.9)

Treatment category New case 347 (84.8)

Re-treatment case 62 (15.2)

Comorbidity TB/HIV comorbidity 71 (17.4)

Other comorbid 
condition

22 (5.4)

No comorbidity 316 (77.2)

Depressive symptoms No 223 (54.5)

Yes 186 (45.5)
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Variations in study settings, study designs, study years, sociodemographic data, and screening methods may account for 
this.

The findings of this study are similar to those of studies conducted in South Africa, Scotland, and the United States 
(23.3%, 23.2%, 18%, and 17.9%, respectively).4,30–32 AUDIT was used in all studies conducted in Botswana, South 
India, and Lesotho. Their characteristics may be similar to those of this study. Different populations, study years, and 
sociodemographic factors may cause differences.

This study, however, suggests a significantly higher rate of inflated estimates than a study conducted in the United 
States (15.1%).33 This study used a different tool for measuring hazardous drinking and a different cut-off point for 
categorizing the patients’ alcohol use behavior. Furthermore, the design, duration, and setting of the current study may 
have also contributed to the variation in results.

Additionally, the current study identified several factors associated with harmful alcohol consumption among patients 
with TB. A significant association was found between the sex of the participant and harmful alcohol use. Men had 
a higher risk of harmful alcohol use than women did. The study’s results are consistent with cross-sectional studies 
conducted in Namibia, Lesotho, India, and Scotland.4,11,14,28 According to a systematic review of alcohol use and 

Table 3 Bivariate and Multivariate Analysis of Factors Associated with Harmful Alcohol Use Among Patients with Tuberculosis at 
Tuberculosis Units of Health Facilities, Gedeo Zone, Southern Ethiopia, 2018 (n = 409)

Variables Categories Harmful Alcohol Use AOR (95% CI)

Yes No

Sex of the participants Male 57 195 1.54 (0.91, 2.59) 2.10 (1.17, 3.77)*

Female 25 132 1 1

Marital status Married 46 171 1 1

Single 24 133 0.67 (0.39, 1.15) 1.04 (0.54, 2.03)

Widow/ Divorced 12 23 1.94 (0.89, 4.18) 0.87 (0.34,2.21)

Age of participants 18–24 years 13 122 0.34 (0.15, 0.75) 0.38 (0.14, 1.01)

25–34 years 27 95 0.90 (0.44, 1.83) 0.83 (0.37,1.88)

35–44 years 26 59 1.40 (0.67, 2.90) 1.17 (0.52, 2.64)

45 years and above 16 51 1 1

Depression Yes 55 131 3.04 (1.82, 5.08) 1.54 (0.84, 2.83)

No 27 196 1 1

Medical Comorbidity Yes 34 59 3.21 (1.90, 5.42) 2.44 (1.29, 4.62)**

No 48 268 1 1

Disease duration < 6 months 6 72 1 1

6–12 months 47 189 2.98 (1.22, 7.29) 2.47 (0.96, 6.35)

≥12 months 29 66 5.27 (2.05, 13.5) 2.88 (1.03, 8.04)*

Social support Poor social support 42 97 2.49 (1.52, 4.07) 1.36 (0.75, 2.48)

Good social support 40 230 1 1

Category of TB treatment New case 58 289 1 1

Re-treatment case 24 38 3.14 (1.75, 5.64) 1.66 (0.80, 3.43)

Note: * = p-value less than 0.05. 
Abbreviations: COR, crude odds ratio; AOR, adjusted odds ratio; CI, confidence interval.
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tuberculosis, alcohol use is associated with poorer treatment outcomes.34 There was also a significant association 
between harmful alcohol consumption and disease duration. Compared to those with a shorter duration of disease, 
those with a longer duration had a 2.88-fold higher probability of using harmful alcohol.16 Alcohol adversely affects the 
clinical course of tuberculosis.15,17 Alcohol consumption increases the chances of relapsing, deteriorating clinical 
outcomes, and developing multi-drug resistant tuberculosis (MDR-TB).

Furthermore, medical comorbidity, HIV/AIDS, and other chronic diseases increased the odds ratio of harmful alcohol 
use. Those with comorbid physical conditions have a 2.44-fold higher risk of harmful alcohol use than those without these 
conditions.35 Possibly, this is because individuals with medical comorbidities are more likely to experience stress and other 
psychological problems. Thus, the current finding in line with the 2018 WHO Global Status Report on Alcohol and Health.7

Unlike other studies, this study did not find any association between the harmful use of alcohol and several factors, 
including age, marital status, anxiety symptoms, social support, and TB treatment category.

The Strengths and Limitations of the Study
A strength of the study was the use of validated and standardized tools to assess harmful alcohol use and independent 
variables. However, it is not possible to establish causality based on a cross-sectional study, and, for example, patients 
with co-morbid medical conditions may be more likely to drink heavily.

Conclusion and Recommendation
Twenty percent of tuberculosis patients used harmful alcohol. Medical comorbidities, being male, and having a long-term 
illness were significant predictors of harmful alcohol use. In addition, those who delay seeking treatment or who have 
a prolonged illness duration should be screened for harmful alcohol use. Furthermore, patients with comorbid medical 
conditions should be screened for alcohol use. By screening early for alcohol abuse, we may avoid poor treatment outcomes 
as well as the effects of comorbid medical conditions and alcohol abuse. A prospective study will also be required to determine 
whether there is a relationship between factors that predict harmful alcohol consumption among tuberculosis patients.

Abbreviations
AUDIT, Alcohol Use Disorders Identification Test; DALYs, Disability Adjusted Life Years; PHQ-9, nine-item Patient 
Health Questionnaire; TB, Tuberculosis.
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