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Abstract  

Background: Substance use disorders (SUDs) have a strong association with non-adherence to 

anti-tuberculosis (anti-TB) medication and contribute to the increasing multidrug-resistant 

tuberculosis (MDR-TB). Furthermore, SUDs may have a negative effect on the adherence, 

quality of life, and mental health of patients with tuberculosis, however, little is known about its 

effect on the adherence, quality of life, and mental health among tuberculosis patients in 

Southwest Ethiopia. Therefore, this study aims to address the existing scarcity of data on these 

issues in Ethiopia. 

Methods: - A prospective cohort study was conducted among 268 patients with tuberculosis in 

Southwest Ethiopia between October 2017 and 2018. A structured questionnaire translated into 

the local language was used to assess SUD, adherence, mental distress, quality of life, and other 

potential risk factors. Patients were followed for six months and data were collected on three 

occasions (baseline, two-month and six-month follow-ups). The associations between SUD and 

quality of life, mental health, medication adherence, and other variables were explored by using 

a generalized mixed linear model and linear model.  

Result: - The overall prevalence of non-adherence among patients with SUD was 16.4% (n=22), 

41.7 % (n=48), and 45.7% (n=59) at baseline, two month, and six month respectively. The odds 

of non-adherence to anti-TB medications among patients with khat use was nearly four times 

that of patients who did not use khat (aOR 3.8, 95%CI=1.8-8.0).  

Conclusions:-SUD predicts a greater likelihood of non-adherence to anti-TB medication. This 

implies that there is a need to integrate management for SUD into the existing tuberculosis 

treatment services. There was a high prevalence of mental distress and food insecurity. Health-

related quality of life improved over the course of anti-TB treatment.   

Keywords: Substance use disorder, quality of life, mental health, anti-TB adherence, 

tuberculosis, Ethiopia. 
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1. Introduction 

1.1 Global history of Tuberculosis 

Tuberculosis (TB) is an infectious disease transmitted by bacteria called mycobacterium 

tuberculosis (1, 2). It is transmitted to a healthy person nearby when a sick person coughs and 

expel the agent into the air (3). This bacterium lived within this world since ancient times and 

thought to be originated 150 million years ago (1, 2). Three million years ago, mycobacterium 

thought to infect the earlier human being (hominids ) in East Africa (4). Even though there is no 

confirmed evidence, skeletal deformities as a result of tuberculosis were found among Egyptian 

mummies dating back to 2400 BC (5, 6). The first written document about TB was  found 3300 

years ago in India, while 2300 years ago in China (2). TB mainly infects the lungs (pulmonary 

TB) and other organs of the body as well (extrapulmonary TB) (7).  “One-third of the world‟s 

population carriers TB bacillus and are at risk for developing active disease”(3). Across the 

world, about 2 billion people were infected by TB (8). Every year approximately 10.4 million 

people are infected by TB worldwide (3). People living with human immunodeficiency virus 

(HIV) are at higher risk of being infected by TB. Likewise, males and productive age groups are 

mostly affected by TB (3, 9). Even though TB infects everybody, adults are mostly at higher risk 

(3). Tuberculosis remains a major global health problem and the first leading cause of mortality 

ranking above HIV (3). World Health Organization (WHO) has developed an ambitious target 

for 2020–2035, The End Tuberculosis Strategy, that was designed to reduce TB incidence by 

20% and TB related death by 35% by 2020. Also in this strategy, the plan was to decrease new 

TB infection by 90%  and death by 95% by 2035, in contrast to the level in 2015 (10). However, 

all countries, particularly, most WHO regions and high TB burden countries are not achieving 

the plan for 2020 of the End TB Strategy. The total reduction of TB incidence between 2015 and 

2018 was only 6.3%, while the milestone target is 20% reduction between 2015 and 2020. 

Likewise, between 2015 and 2018, the cumulative TB death reduction number was 11%, but End 

TB Strategy target was 35% reduction by 2020 (3).  

Across the globe, a total of 10 million people were infected by TB, and 1.5 million died in 2018 

(3, 11).  Of these, almost 1.2 million HIV free people were died, while 251, 000 deaths were 

among HIV-positive people (3, 11). Since 2000, a total of 54 million people died from TB 

despite the efforts to cut TB infection and death (12).  

Tuberculosis is one of the prevalent diseases that cause enormous public health and economic 

burden in low-income countries (3). The morbidity and mortality related to TB are mainly 

noticeable in these countries where malnutrition, crowded living conditions, and lack of TB 
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control measures make the disease a serious public health burden (13-15). For example, more 

than 95% of TB related morbidity and mortality is in developing countries (3). Most of the 

estimated cases were found in Asia and the African region (11). In 2018, the highest TB cases 

were reported in the Western Pacific (18%), Africa (24%), and South-East Asia (44%). About 

two-thirds of the global TB cases are in eight countries namely: India (27%), China (9%), 

Indonesia (8%), the Philippines (6%), Pakistan (6%), Nigeria (4%), Bangladesh (4%) and South 

Africa (3%) (3).  One of the global challenge is treatment coverage which remains below 64% 

(12). According to the Sustainable Development Goals (SGDs), TB new cases and mortality will 

decrease by 80% and 90% respectively by the end of 2030 (16). However, most countries across 

the world are not achieving the   “2020 milestones of the End TB Strategy” (3).  Because of poor 

adherence and treatment outcomes, worldwide the proportion of new cases with Multi-drug 

resistant tuberculosis (MDR-TB)  remained to be 3.5% in 2013 (9).  

1.2 History of tuberculosis in Ethiopia  

In Ethiopia, for more than half a century, TB was the main public health challenge. For the first 

time, in the 1960s, Ethiopia established TB treatment centers in Addis Ababa, Asmara, and 

Harar to mitigate the expansion of the diseases. In 1976, the Central Office of the National 

Tuberculosis Control Programme (NTCP) was founded. As a pilot, the Directly Oberved 

Therapy (DOT) program was started in Arsi and Bale zones of Oromia Region to maximize the 

prevention and control program in the country (17).  

According to the 2011 Ministry of Health (MoH) report, TB was the eighth leading cause of 

hospital admissions and the third leading cause of hospital deaths in Ethiopia (18). According to 

the WHO  2010 report,  Ethiopia ranked third in Africa and 7
th

 among the 22 countries in the 

world with a high burden of TB (19). In 2016, the estimated number of newly infected people by 

TB was 219,186, while the TB death was 48,910 (20). Likewise, in 2018, new TB cases in 

Ethiopia was 151 per 100,000 population (3). Most recently, Ethiopia has developed a five years 

Health Sector Transformation Plan (HSTP) which is a complement to the Sustainable 

Development Goals (SDGs) to halt Tb and other major diseases (21).  DOT was introduced in 

Ethiopia mostly in hospitals and health centers (21). In Ethiopia, the prevalence of multidrug-

resistant TB is increasing from time to time. A review of studies done by Biadglegne et al 

showed that the prevalence of MDR-TB varies from 3.3%-46.3% (22). Some of the main factors 

that determine MDR-TB are defaulting treatment, treatment failure, and non-adherence to anti-

TB medications (23-26).  
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1.3 Adherence to anti-TB medications  

Long-term adherence to standardized medication is the key to the successful treatment of TB, as 

non-adherence may lead to the emergence of multidrug-resistant TB (MDR-TB), which is an 

increasing global health threat (3).  Non-adherence to anti TB medications could also lead to a 

 Therefore, non-adherence to anti-TB lower treatment success rate, default, and death (27). 

medication is going to be a major global challenge to achieving the SD target to end TB by 2030 

(3, 28). mproving adherence to anti-TB medication is important to increase the cure rate and I

halt poor outcomes such as drug resistance, relapse, and death. 

Ethiopia has developed a national TB treatment guideline to ensure adherence through regular 

appointments and supervised drug administration, and to improve treatment outcomes (29)  but 

pooled the problem remained a big challenge. In Ethiopia, the prevalence of non-adherence 

21.3% which among TB patients is has been estimated to range from 10% in the Amhara region 

to 24% in Southern Nations and Nationalities of Ethiopia (30).   

1.4 Mental distress among patients with Tuberculosis 

Studies showed that the prevalence of mental illness among tuberculosis patients reaches up to 

70% (31), and there is a strong association between mental disorders and tuberculosis (32).  

Also, mental illness was reported to affect patient adherence to anti-TB medications (31).  

Mental distress is a type of mental health problem that includes symptoms of depression, 

anxiety, and somatic complaints which may not fall into standard diagnostic criteria (33, 34). 

Mental distress is associated with poorer adherence to anti-TB medications (35, 36), and TB 

treatment outcomes (37). A study done in South Africa among tuberculosis patients showed that 

the overall prevalence of common mental disorders was 32.9%.  In Ethiopia, up to 67.6% of TB 

patients had symptoms of mental distress (38, 39).  A study done in Oromia region of Ethiopia 

found that the prevalence of mental distress was 63.7% among TB/HIV co-infected patients. 

TB/HIV co-infected patients were 1.7 times more likely to experience mental distress than non-

co-infected patients (40). Another study done in the same area among TB/HIV co-infected 

patients found that the prevalence of mental distress at baseline and end of 6 months was 54.4% 

and 41.2% respectively (41). A study done in Addis Ababa city administration found that a 

baseline psychological distress was associated with age greater than 35 years, previous history of 

treatment for tuberculosis, being diagnosed as TB/HIV co infection, being diagnosed as MDR-

TB and low socio-economic status at the baseline. However, at 6 months after treatment 

initiation, only being a MDR-TB patient and having low economic status were associated with 

psychological distress (42). Older age, lower formal education, poverty, not being married, being 
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separated, being divorced/widowed, and being HIV positive were associated with mental 

distress(43). Furthermore, mental distress was found to be a predictor of tuberculosis treatment 

outcomes (39). 

1.5 Quality of life among patients with Tuberculosis 

Quality of life (QoL) is a well-functioning of physical, mental, and social dimensions of life 

which is commonly used in the health care system to measure patient‟s subjective view of 

overall well-being. QoL is used both in a clinical trial and observational studies (44-46). 

Tuberculosis (TB) has a strong association with lower QoL, especially, patients with TB found 

to have poorer mental health components of QoL than the physical component (47-49). QoL 

among patients with tuberculosis is the worst compared to the general population (45, 50, 51). 

Even though after treatment TB patients have improved QoL, it remains lower than the general 

population in multiple areas (48, 50-53). TB significantly affects patients‟ quality of life and 

even after recovering from the disease their QoL remained lower than the general population 

(45). Studies showed that TB affects the physical and mental health summary of QoL. Also, 

tuberculosis-related symptoms affect a patient‟s role in society, and as a result, sometimes 

patients face stigma. Likewise, patients reported that they have a lower health-related quality of 

life as a result of continued stigma after treatment and lower emotional stability after declared 

cured of the disease (54-56). Physical symptoms of the disease also affect patients‟ activities 

including social activities which could lead to lower QoL (29, 50, 51, 57). Factors such as 

gender, marital status, education, job status, and place of residence (50, 51, 58, 59) have a 

significant impact on QoL among TB patients. Also, medication side effects, long duration of 

treatment, non-adherence to medications, access to health services, a complication of the disease, 

and comorbidities were found to affect QoL of life among patients with tuberculosis (50, 58-60). 

Also, psychological disturbance, low income, mental distress, comorbid diagnosis, and substance 

use were associated with lower QoL among patients with tuberculosis (48, 61-66).  

1.6 Substance use and its effect on adherence, mental health, and quality of life 

Psychoactive substance use such as khat, alcohol, and tobacco are identified to be associated 

with tuberculosis (15, 67-71), and decrease anti-TB treatment adherence (71-79). Also, these 

substances enhance susceptibility to infection including tuberculosis by modulating immunity 

(79, 80).  Mental illness and substance use disorders, HIV, and TB are each major contributor to 

the global disease burden and are closely inter-related (75). Alcohol, tobacco/shisha, khat, 

cannabis, and other illicit drugs are commonly used psychoactive substances in African countries 

(75, 81-85) and it is responsible for poor health status, overall worse clinical outcomes (71), and 
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low QoL (49, 86-90). Also, substances use are common in persons with TB (91). Patients with 

TB are also at risk of increased morbidity and premature mortality due to substance use disorders 

 (92). 

Tobacco smoke contains thousands of different chemicals that might be cause lung cancer, 

Cardiovascular disease, and emphysema (84). Similarly, tobacco is responsible for an estimated 

7% of deaths due to tuberculosis and 12% of deaths due to lower respiratory infections (78, 93-

95). . In developing and middle-Tobacco use increases the risk of developing MDR-TB (96)

income countries, there is the highest morbidity and mortality related to tobacco use (93, 97). 

Also, smoking tobacco was associated with poor physical health summary of QoL (65). 

Alcohol is a psychoactive substance that was used across the world for many centuries and is 

known for causing dependence (98). Alcohol use disorder (AUD) is a chronic relapsing brain 

disease that is characterized by affecting the physical and mental health of the users (99).  There 

are factors such as genetic, psychosocial, peer pressure, and environment that determine alcohol 

use disorder among patients with tuberculosis (100, 101). Alcohol use share about 5.1% of all 

global burden of diseases and injuries, and every year AUD is responsible for the death of about 

3 million people worldwide but the death highest among productive age groups (20-36 years). 

Because, alcohol use is associated with more than 200 diseases and injuries (98, 102). AUD is a 

major global health concern because of its detrimental effect on efforts towards reaching 

Sustainable Development Goals (SDGs) (98).  

A systematic review done by Simou et al showed that consuming 10-20 mg of alcohol every day 

increases the risk of developing TB by 12% (103), and this could be related to the social 

gathering while consuming alcohol (104). Also, alcohol use has an association with the 

occurrence of tuberculosis (104) as well as worsening of the disease (105), because it has a 

negative impact on the immunity of the users (104, 106-108). Globally, approximately 10% of 

TB cases are related to alcohol use (108). The prevalence of alcohol use disorder among patients 

with TB varies from 31% to 62% in South Africa (109), while it is 10- 50% in Australia, Europe, 

and America(104). In Ethiopia, the lifetime and current prevalence of alcohol use among TB 

patients is 44.2% and 23.9% respectively (110).  

Alcohol use disorder is also responsible for the development of MDR-TB (111) because it has an 

association with non-adherence to anti-TB medication (112, 113), missing DOT, and a higher 

rate of default (108). Likewise, patients who use alcohol were found to have higher treatment 

failure, relapse, loss to follow-up, transfer out,  and delayed cultural conversion compared to 
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those who were sober (114, 115). Also, patients with TB who drink heavily had poor adherence, 

higher probability of an unfavorable clinical course and a higher probability of experiencing the 

most destructive forms of TB (116). Additionally, consuming a small amount of  alcohol while 

taking medications causes interactions that could lead to adverse events (116). A study done 

among patients with MDR-TB showed that, patients who were using alcohol found to miss 18 

and more intensive-phase doses compared to their counterparts (117). Moreover, alcohol use has 

a significant impact on the treatment outcomes of tuberculosis (91, 118-120) such as early death 

(121-123) because TB patients who use alcohol are at high risk of cerebrovascular, and liver 

disease (123).  

In general, alcohol use disorder has an association with poor adherence (116), frequent default 

(124-126), and resistance to second-line injectable drugs (74). AUD is associated with mental 

distress among patients with TB (127). Likewise, alcohol use is found to affect QoL, for 

example, according to a study done in South Africa, the current use of 20 or more drinks has a 

major effect on the physical component of QoL (128). Also, another study done at the outpatient 

department in South Africa showed that alcohol dependence was associated with lower quality of 

life in three domains, namely, physical functioning, general health, and mental health (65).  

-like Khat is an amphetamine natural stimulant with over 40 active compounds. Among these, the 

psychoactive alkaloids, cathinone, and cathine cause the stimulating effect, craving, and 

Khat has been chewed and enjoyed socially for centuries in the horn of Africa dependency (129). 

(130-132). Studies showed that khat use increases susceptibility to tuberculosis (133) and may be 

associated with poor TB treatment outcomes, prolonged duration of treatment (134), and high 

load of bacteria in TB patients (135). In Yemen, khat use has been shown to be associated with 

non-adherence to anti-tuberculosis medications (90), probably because khat disrupts patients‟ 

Another study done in Yemen sleep patterns and causes them to miss their appointments (136). 

showed that khat use also significantly affects the mental health component of quality of life 

among TB patients (86). 

Ethiopia, like Yemen, counts among the few countries where khat use is legal. Khat use is an 

unrecognized threat to anti-TB medication adherence, mental health, and quality of life in 

Ethiopia.  
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Rationale and Objectives  

Substance use disorder is responsible for different diseases including mental distress among 

tuberculosis patients. Also, substance use disorders have been found to play a dominant role in 

affecting adherence to anti-TB medications (120, 137-140).  However, poor adherence to anti- 

TB medication increases the likelihood of developing MDR-TB.  

SUD is associated with mental health problems such as anxiety and depression (141). Also, 

among patients with tuberculosis, substance use such as tobacco (38), khat, and alcohol use (142, 

143) are associated with mental distress. On the other hand, mental distress has a negative effect 

on adherence to anti-TB medications (143) and treatment outcomes (144, 145). Therefore, 

screening substance use disorders and early intervention among tuberculosis patients is very 

crucial to reduce the probability of developing MDR-TB and achieving the sustainable 

development goal. However, in Ethiopia, there is no information regarding SUD and its effect on 

adherence to anti-TB medication, mental health, and quality of life among TB patients. Taking 

the importance of such information into account, this study attempts to fill the knowledge gap on 

substance use disorder and its effect on the QoL, mental health, and adherence to anti-TB 

medication. The finding of this study is important for health managers and policymakers to 

accommodate the needed services to improve patients‟ adherence to anti-TB medications, mental 

health, and quality of life. Moreover, having information on the magnitude of substance use 

disorder and its effect on adherence to anti-TB, mental health, and quality of life helps to focus 

on clients who need more attention. Generally, the findings of this study are very important to 

address sustainable developmental goals.  
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General objective  

To assess substance use disorder and its effect on the quality of life, mental health, and 

adherence to anti-TB medication among tuberculosis patients in Southwest Ethiopia. 

Specific objectives 

1. To examine the prevalence of substance use disorders among tuberculosis patients in 

Southwest Ethiopia. 

a. To assess the magnitude of khat use and associated factors among TB patients in 

Southwest Ethiopia. 

b. To assess the prevalence of alcohol use disorders and associated factors among TB 

patients in Southwest Ethiopia. 

c. To assess the prevalence of nicotine use disorder and associated factors among TB 

patients in Southwest Ethiopia. 

d. To assess the magnitude of illicit drugs and associated factors among TB patients in 

Southwest Ethiopia. 

2. To assess the effect of substance use disorders on adherence to anti-TB medication among 

tuberculosis patients in Southwest Ethiopia. 

3. To assess the quality of life and associated factors among tuberculosis patients in Southwest 

Ethiopia. 

4. To assess the prevalence of mental distress among tuberculosis patients in Southwest 

Ethiopia. 

5. To assess the association between social support and adherence to anti-TB medication 

among tuberculosis patients in Southwest Ethiopia. 

6. To assess food insecurity and associated factors among tuberculosis patients in Southwest 

Ethiopia. 
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2. Methods  

2.1 Study area, period, design, and patients 

This study was conducted using a prospective cohort study in Jimma zone and Jimma city 

special zone. Jimma city special zone is the capital city of Jimma zone and located in the 

Southwestern part of Ethiopia, 352 km from Addis Ababa, the capital of the country. The city 

has a tertiary hospital and a zonal hospital, as well as four functional health, centers those 

currently providing services. Similarly, Jimma Zone has 18 districts and is located in the 

Southwest of Ethiopia. Overall, the zone has more than three million inhabitants.  During the 

period of this study, Jimma Zone had 112 health centers and three hospitals. Out of these 

government‟s public health facilities, 91 health centers and all hospitals were providing services 

to TB patients. In this study, data was collected from a total of 26 health institutions (22 health 

centers and four hospitals). From Jimma city, we randomly selected 2 health centers and one 

hospital. We also randomly selected 20 health centers and three hospitals from the Jimma Zone 

(excluding Jimma City). Patients were included if they had initiated anti-TB treatment within a 

month of starting the study at the selected health centers and hospitals between October 2017 and 

October 2018. 

  

Figure 1: Study sites of Jimma Zone, 2017/18 

 

 



19 

 

Study Design:-This study is a multicenter prospective cohort study.  

2.2 Study population 

A sample of all tuberculosis patients aged 18 years and above who came for a follow-up to 22 

health centers and four hospitals in Jimma zone and town during the study period. 

2.3 Sample size assumptions and sampling procedure 

The prevalence of non-adherence among khat user TB patients from previous studies was found 

to be 62.4% (146). The prevalence of non-adherence among non-khat user TB patients was 

43.6% (146).  We needed to study 111 exposed (using substance) and 111 unexposed (not using 

substance) individuals to detect a difference of non-adherence to the anti-tuberculosis medication 

at an alpha level of 0.05 and with a power of 80% using the corrected Fleiss sample size 

calculation [EPInfo
TM

]. The total sample size took into account a 20% drop out. Thus, the final 

sample size was 134 in each group which totals 268 TB patients. 

Sampling procedure 

All eligible adult TB patients who were on a follow-up to 22 health centers and four hospitals in 

Jimma zone and town during the study period were consecutively invited to participate in the 

study. We included all TB patients who were registered for tuberculosis treatment in the selected 

health facilities within a month prior to the data collection. Patients with severe medical and 

mental illness who have difficulty participating in the first data collection were excluded from 

the study. Also, patients who had a plan to be transferred out to other health facilities were 

excluded.  Informed written consent was obtained from all study participants. Participants of the 

study were followed up for a period of six months and data were collected on three occasions.   

2.4 Instruments and measures 

Exposure variables 

Alcohol use disorders (AUDs):- To gather data regarding alcohol use disorder, Alcohol use 

disorder identification test (AUDIT) was used (147). The AUDIT was developed by World 

Health Organization and measures AUDs in developing and developed countries, particulary 

among patients attending primary health care. The sensitivity and specificity of AUDIT for 

AUDs at a cut-off score of eight or more were 0.90 and 0.80, respectively (147). With some 

modification to questions number two and three, AUDIT was used in Ethiopian context (148). 

For local alcohols, the volume has been measured in milliliters and converted to a standard drink 
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(148). The minimum score of AUDIT is zero, while the maximum is 40. In this study, a total 

score of AUDIT 8 or more was used to declare AUDs (147). 

Nicotine dependence: To collect data regarding tobacco dependence, Fagerstrom test for nicotine 

dependence (FTND) was used. The FTND score range from 0-10 to measure tobacco use 

disorder. Out of the total score, a score of > 5 was used to declare tobacco dependence (149). At 

this cut-off, the sensitivity and specificity of FTND were 0.75, and 0.80 respectively. A total 

FTND score of five indicates moderate nicotine dependence, a score of 6-7 indicates high 

nicotine dependence, and a score of 8-10 indicates very high nicotine dependence (149).  

Khat use:- khat use was assessed by a self-reported questionnaire. Since there is no standardized 

questionnaire for khat use, patterns and causes of khat use were assessed by using a structured 

questionnaire which was developed through a literature review. Any consumption of khat in the 

last one month was considered as current khat use. In this study, frequent khat use (using khat 

daily and 2–3 times per week) and using more than one bundle of khat per day was considered as 

khat use disorder. 

Cannabis smoking: Cannabis use was assessed by one single question. Any consumption of 

cannabis in the last one month was considered as current cannabis use. 

Outcome variables 

Adherence: The adherence status of tuberculosis patients was assessed by Direct Observed 

Treatment (DOT), pills counts, and self-report. In this study, adherence is defined as taking the 

medication regularly and attending follow-up according to appointments and national guidelines 

for tuberculosis in Ethiopia (150). Non-adherence was defined as missing at least one follow-up 

appointment during DOT. Also, non-adherence during the intensive phase was defined as 

missing at least one dose of the prescribed anti-Tb medication and noted separately.  

TB treatment Outcomes: Defaulted, interrupted, treatment failure, treatment completed, transfer 

out, cured, or death (150). 

Quality of life: Quality of life was assessed by using Medical Outcomes Study Short Form-36 

(SF-36). SF-36 has thirty-six items, and a low score indicates poor quality of life (151). SF-36 

has eight domains: physical functioning, role limitations due to physical health, role limitations 

due to emotional problems, energy/fatigue, emotional well-being, social functioning, pain, 
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general health (152). SF-36 has been translated into Amharic and validated for use in Ethiopia 

(151).  

Mental distress: Self-report questionnaire-20 (SRQ-20) which was prepared by WHO was used 

to assess mental distress.   SRQ-20 has 20 questions with „yes‟ or „no‟ responses. SRQ-20 has 

been adapted and validated in the Ethiopian setting with an established cut-off where values 

below 7 indicate the absence of mental distress and values of 7 and above indicate mental 

distress (64). 

Explanatory variables 

Socio-demographic variables: Age, sex, marital status, level of education, religion, ethnicity, 

income, household size, occupation, place of residence, living conditions,  

Health institutions related factors: Distance of the patient from health institute, availability of 

drugs, counseling status. 

Disease-related factors: Type of TB diagnosis (smear-positive, smear-negative, extrapulmonary 

TB, MDR-TB) 

Type of treatment: New treatment, re-treatment 

Comorbidities: HIV, previous mental illness, hypertension, diabetes mellitus. 

Patients’ related factors (i.e getting improvement, forgetfulness to take medication). A self-

reported questionnaire was used to assess patients‟ related factors.  

Patient type: Data regarding the type of patients (i.e new, return after default, and relapse) was 

collected from the patients‟ chart. 

Social support: Data regarding social support were collected using Oslo Social Support Scale 

(The Oslo 3-items). While the minimum score of Oslo-3 scale is 3, the maximum score is 14.  

The Oslo-3 total score of 3-8 indicates poor social support, 9-11 indicates moderate social 

support and 12-14 indicates strong social support (153). 

Food insecurity: Data regarding food insecurity in the previous month were collected using the 

Household Food Insecurity Access Scale (HFIAS). Endorsing non of the  HFIAS items indicate 

food security, while endorsing any of the itms 1, 2, 3, and/or 4 but not the items 5 to 9 indicate 

mild food insecurity. Moderate food insecurity if respondent endorsed items 5 and/or 6 but not 
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the items 7 to 9, while endorsing 7, 8 and/or 9 indicate severe food insecurity (154). This tool 

was validated in Ethiopia among people living with HIV (155, 156). 

2.5 Data collection procedures 

Patients were interviewed on three occasions: 

1. Baseline: Tuberculosis patients were interviewed for their substance use disorders, mental 

distress, and quality of life. Also, data on socio-demography, distance from health 

institutions, food insecurity, and social support were collected.  Simultaneously, patients‟ 

records were reviewed for circumstances of diagnosis, anti-TB medication types, and in case 

of an HIV infection, a regimen of ART.  Adherence was measuered by reviewing the DOT 

attendance at the health institutions.  

2. Second visit: At the end of the intensive phase (the first two months) directly observed 

treatment (DOT) was used to measure patients‟ adherence to anti-TB medication adherence.  

Patients were interviewed for reasons of not attending the DOT regularly, substance use 

disorders, mental distress, social support, quality of life, and food insecurity.  On the second 

visit number of anti-TB tablets prescribed on that day was documented along with the 

expected number of days for which they are prescribed. Patients were then be advised to 

come with all the remaining drugs. They were strictly advised not to take and bring leftovers 

from an old prescription.  

3. Third visit: The third visit took place at the end of six months. Medication leftovers were 

counted to assess patients‟ adherence to anti-Tb medications. Patients were asked for current 

reasons why they missed to take doses of anti-TB. Also, AUDIT, FTND, Oslo-3, SRQ-20, 

and SF-36 were administered for patients in order to identify whether the patient has alcohol 

use disorder, nicotine dependence, social support, mental distress, and quality of life. Data on 

comorbid medical or psychiatric illness and tuberculosis treatment outcomes were collected. 

Also, household food insecurity was assessed at the end of six months.   

2.6 Data processing and analysis 

Data were entered into Epi Data (version 3.1) and analyzed using R (1.2.1335). Missing values 

of income were excluded from the analysis. Participants‟ characteristics and study variables were 

presented using descriptive statistics. A generalized linear model was used to examine the 

longitudinal effect of substance use disorders on medication adherence and mental distress, while 

a linear model was used to assess the association between substance use disorder and QoL.   
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Model fit was examined with the Bayesian Information Criterion (BIC). Lower BIC indicates a 

better model fit. The covariate selection was based on a directed acyclic graph (DAG). DAG is 

an analytical method for visualizing hypotheses about causal relationships between exposure 

(substance use) and outcome (adherence) (48, 49). This approach has been shown to yield valid 

adjustment sets of variables and to avoid bias (50). 

2.7 Ethical Considerations 

The study was conducted after an ethical clearance is obtained from the ethical review board of 

Jimma University and Ludwig-Maximilians-Universität. Written informed consent translated 

into local languages was obtained from the study subjects. The privacy of the participants was 

ensured during the data collection. The anonymity of the participants was kept at every stage of 

data analysis and interpretation. The findings of the study was be given to the hospitals, Oromia 

region, and other concerned bodies to avail information and make use of its intervention and for 

further studies in the field.  
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3. Results 

3.1 Socio-demographic and clinical characteristic  

In this prospective cohort study, a total of 268 patients (50% with substance use disorders) were 

recruited.  Out of the total participants, 60.1% (n=161) were male with an age range of 18 to 80 

years, and mean age 32·4, SD 14·4.  More than one-third of the participants were under 25 years 

(34.5%, n=93). The majority (58.6%, n=157) of the study participants were married and Islam 

religion followers (61.6%, n=165). Also, two-third (63.1%, n=169) of them did not attend formal 

education. More than half (52.6%, n=141) of the participants were living in urban areas (see 

table 1). 

3.2 Clinical characteristics and non-adherence 

Among the total participants, 40.3 % (n=108), 32.5 % (n=87), and 27.2 % (n=73) were 

diagnosed with smear positive, smear negative, and extra pulmonary TB respectively. At 

baseline, 3.7% (n=10) patients were diagnosed with HIV, and 7.1% (n=19) with other 

comorbidities. The prevalence of non-adherence to TB medication at baseline was 9.7 % (n=26). 

This percentage increased to 26.1% (n=70) at two month assessment, and 27.6% (n=74) at the 

  six month assessment. 

3.3 Substance use disorders 

The prevalence of non-adherence among patients with substance use disorder was 16.4% (n=22), 

41.7 % (n=48), and 45.7% (n=59) at baseline, first, and second follow up respectively. The 

majority of patients with substance use disorder were male (58.4% at baseline, ~50.0% at first 

follow-up, and 52.2% at second follow-up). The baseline prevalence of substance use disorder 

among divorced/widowed was 71.4% (See table 1). 

Table 1: Socio-demographic characteristics and substance use disorder among a cohort of 

patients on anti-tuberculosis treatment in Southwest Ethiopia, 2017/18 (n=268). 

Variables  Total %(N) Substance use disorder 

Baseline  

N (%) 

First follow-up  

N (%) 

2
nd

 follow up  

N (%) 

Gender  Female  39·9 (107)  40(37·4) 35(32·7)  45(42·1) 

Male  60·1 (161) 94(58·4) 80(49·7) 84(52·2) 

Age  18-24 34·7 (93) 42(45·2) 31(33·3) 38(40·9) 
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25-34 32·5 (87) 35(40·2) 34(39·1) 35(40·2) 

35-44 13·4 (36) 23(63·9) 20(55·6) 22(61·1) 

45-54 10·1 (27) 17(63·0) 16(59·3) 18(66·7) 

55-64 9·3 (25) 17(68·0) 14(56·0) 16(64·0) 

Occupation Merchant 10·8(29) 23(79·3) 19(65·5) 20(69·0) 

Farmer 34·3(92) 57(62·0) 51(55·4) 57(62·0) 

Government employee 39·2(105) 37(35·2) 29(27·6) 33(31·4) 

Daily laborer 15·7(42) 17(40·5) 16(38·1) 19(45·2) 

Education  No formal education 63·1(169) 68(40·2) 59(34·9) 62(36·7) 

Literate  36·9(99) 66(66·7) 56(56·6) 67(67·7) 

Annual income in Birr  <14568 76·9(206) 108(52·4) 92(44·7) 104(50·5) 

>14568 14·9(40) 16(40·0) 17(42·5) 18(45·0) 

Marital  Single 36·2(97) 85(54·1) 76(48·4) 87(55·4) 

 Married 58·6(157)  39(40·2)  32(33·0)  34(35·1) 

Divorced/widowed 5·2(14) 10(71·4) 7(50·0) 8(57·1) 

Religion  Orthodox 30·6(82) 43(52·4) 27(32·9) 43(52·4) 

Muslim 61·6(165) 89(53·9) 86(52·1) 82(49·7) 

Protestant/others 7·8(21) 2(9·5) 2(9·5) 4(19·0) 

Ethnicity  Amhara 22·0(59) 27(45·8) 17(28·8) 29(49·2) 

Oromo 61·6(165) 83(50·3) 82(49·7) 79(47·9) 

Tigre/Gurage 16·4(44) 24(54·5) 16(36·4) 21(47·7) 

Family size Less than five 67·5(181) 89(49·2) 76(42·0) 89(49·2) 

Five or greater 32·5(87) 45(51·7) 39(44·8) 40(46·0) 

Residence  Rural 47·4(127) 72(56·7) 59(46·5) 68(53·5) 

Urban 52·6(141) 62(44·0) 56(39·7) 61(43·3) 
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Type of tuberculosis  Smear positive,  40·3(108) 54(50·0) 43(39·8) 46(42·6) 

Smear negative  32·5(87) 43(49·4) 39(44·8) 46(52·9) 

Extra pulmonary  27·2(73) 37(50·7) 33(45·2) 37(50·7) 

 

3.4 Prevalence of alcohol use disorder and associated factors  

Out of the total patients who participated in the study, 10.8% (n=29) of them had alcohol use 

disorder (AUD) at baseline, while it was 16.0% (n=43) at the first and second follow-up. The 

prevalence of AUD among male participants was 11.8% (n=19), 17.4% (28), 18.0% (29) at 

baseline, first and second follow-up respectively. Likewise, the prevalence of AUD among HIV 

positive patients was 10.0% (n=1), 30.0% (n=3), and 40.0% (n=4) at baseline, first and second 

follow-up respectively.  Amongst patients with AUD, 11.0% (n=18), 18.6% (n=19), 13.6% (n=8) 

had mental distress at baseline, first and second follow-up respectively (See table 2).  

After adjusting for potential confounders using a generalized linear mixed model, male gender, 

and being educated were associated with AUD. However, age, marital status, income, 

occupation, ethnicity, residence, HIV status, social support, khat use, and food insecurity were 

not associated with AUD.  

The odds of having AUD among male patients was about two times higher than that of female 

participants (aOR=1.8, 95%CI=1.1, 3.1). Also, Islam religion followers were 60% times less 

likely to have AUD compared to Orthodox Christians (aOR=0.4, 95%CI=0.2, 0.8)  (See table 3). 

Table 2: Magnitude of alcohol use disorder among patients with tuberculosis in Southwest 

Ethiopia, 2017/2018 (n=268). 

Variables  Alcohol use disorder  

Baseline First follow-up (end 

2nd month) 

Second follow-up (end 

of six months) 

N (%) N (%) N (%) 

Gender Male 19(11.8%) 28(17.4) 29(18.0) 

Female  10(9.3%) 15(14.0) 14(13.1) 

Age  18-24 9(9.7%) 9(9.7) 12(12.9) 

25-34 3(3.4%) 14(16.1) 8(9.2) 

35-44 5(13.9%) 8(22.2) 10(27.8) 

45-54 4(14.8%) 7(25.9) 9(33.3) 

55-64 8(32.0%) 5(20.0) 4(16.0) 

Annual income  in Eth 

Birr 

 14,568  22(10.7%) 35(17.0) 30(14.6) 

>14,568  5(12.5%) 6(15.0) 9(22.5) 

Marital status Single 6(6.2%)  8(8.2) 11(11.3) 

Married 19(12.1%) 32(20.4) 30(19.1) 

Divorced/widow 4(28.6%) 3(21.4) 2(14.3) 

Religion Orthodox  22(26.8%) 12(14.6) 31(37.8) 

Muslim 6(3.6%) 31(18.8) 10(6.1) 

Protestant and others 1(4.8%) 0(0.0) 2(9.5) 

Ethnicity  Amhara 14(23.7%) 6(10.2) 21(35.6) 
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Oromo 4(2.4%) 29(17.6) 12(7.3) 

Tigre/Gurage 11(25.0%) 8(18.2) 10(22.7) 

Occupation  Merchant  2(6.9%) 8(27.6) 4(13.8) 

Farmer  10(10.9%) 20(21.7) 14(15.2) 

Government Employee 13(12.4%) 12(11.4) 16(15.2) 

Daily laborer 4(9.5%) 3(7.1) 9(21.4) 

Family size Less than 5 19(10.5%) 29(16.0) 31(17.1) 

5 and more  10(11.5%) 14(16.1) 12(13.8) 

Residence  Rural  13(10.2%) 23(18.1) 19(15.0) 

Urban  16(11.3%) 20(14.2) 24(17.0) 

HIV  Positive   1(10.0%)  3(30.0) 4(40.0) 

Negative  28(10.9%) 40(15.5) 39(15.1) 

Mental distress  No  11(10.6%) 24(14.5) 35(16.7) 

Yes  18(11.0) 19(18.6) 8(13.6) 

 

Table 3: Factors associated with alcohol use disorder among patients with tuberculosis in 

Southwest Ethiopia, 2017/18 (n=268). 

Variables  Intercept only 

(empty model) 

Model1  Model2 (Model 1 

including mental 

distress) 

Model3 (Full model ) 

OR                   P-Value OR P-Value aOR P-Value aOR P-Value 95%CI 

Gender  Female  Refere

nce 
        

Male  - - - - - - 1.8 0.02 1.1, 3.1 

Age  

 

18-24  Refere

nce 

        

25-34 - - - - - - 0.7 0.30 0.4, 1.4 

35-44 - - - - - - 1.0 0.93 0.5, 2.2 

45-54 - - - - - - 1.7 0.20 0.8, 3.7 

55-64 - - - - - - 0.8 0.69 0.3, 2.1 

Marital 

status  

Single        0.6 0.05 0.3, 1.0 

Married  Refere

nce  

        

Divorce

d/widow

ed  

- - - - - - 1.0 0.95 0.4, 2.5 

Annual 

Income in  

Ethiopian 

birr  

 14,568   Refere

nce 

        

 14,568  - - - - - - 1.1 0.7 0.6, 2.1 

Occupatio

n  

 

Mercha

nt  

Refere

nce 

        

Farmer  - - - - - - 1.0 0.9 0.4, 2.3 

Govern

ment 

Employ

ee 

- - - - - - 0.8 0.61 0.4, 1.8 

Day 

laborer 

- - - - - - 0.8 0.57 0.3, 1.9 

Religion  Orthodo

x  

Refere

nce 

        

Muslim    - - - - - 0.4 0.006 0.2,0.8 

Protesta

nt/other  

 - - - - - 0.2 0.010 0.1, 0.7 

Ethnicity  Amhara - - - - - -    

Oromo - - - - - - 0.5 0.07 0.2, 1.1 

Tigre/G - - - - - - 1.7 0.12 0.9, 3.2 
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3.5 Magnitude of khat use and associated factors 

The prevalence of khat use was 39.2% (n=105) at baseline and after two months, and 37.3% 

(n=100) at the end of six months. Amongst khat users, 24.8% (n=26), 46.7% (n=49), and 37.0% 

(n=37) chewed khat daily at baseline, first follow up and second follow up respectively. 

Likewise, 55.2% (n=58), 46.7% (n=49) and 32.0% (n=32) chewed it 2-3 times per week. Males 

were found to use khat more than women at baseline (46.6% versus 28.0%, p<0.05), at second 

month (46.6% versus 28.0%, p<0.001), and sixth month (41.6% versus 30.8%). The majority of 

khat users were merchants (72.4%, n=21), followed by farmers (51.1%, n=47), and being 

educated till the tertiary level (53.6%, n=15) at baseline (see table 4). The majority of khat users 

(77.1%, n=81) believed that khat can reduce medication side effects or reduce symptoms of 

tuberculosis (96.2%, n=101). 

After adjusting for potential confounders, being male (aOR=7, 95%CI= 2.2, 22.2) and AUD 

(aOR=20.0, 95%CI=6.0, 38.1) were positively associated with khat use. Being government 

employee (aOR=0.03, 95%CI=0.01, 0.2), daily laborer (aOR=0.1, 95%CI=0.01, 0.6), and 

protestant (aOR=0.01, 95%CI=0.01, 0.3) were negatively associated with khat use. However, 

age, income, and mental distress were not associated with khat use (See table 5). 

uragie  

Education  No 

formal 

educatio

n  

- - - - - -    

Primary/

seconda

ry 

- - - - - - 2.8 <0.001 1.6, 5.1 

Tertiary  - - - - - - 3.0 0.002 1.5, 5.9 

Residence  Rural  - - - - - -    

Urban  - - - - - - 0.9 0.60 0.5, 1.6 

HIV No  - - - - - -    

Yes  - - - - - - 1.6 0.24 0.7, 3.8 

khat 

 

No           

Yes  Refere

nce 

- 1.0 0.95 1.0 0.95 1.03 0.90 0.6, 1.7 

Social 

support  

Good  Refere

nce  

        

Moderat

e  

- - - - 0.94 0.83 0.6 0.1 0.3, 1.1 

Poor  - - - - 1.10 0.83 0.8 0.52 0.5, 1.5 

Food 

insecurity  

No  Refere

nce  

        

Mild/mo

derate  

- - - - 1.03 0.91 1.2 0.64 0.6, 2.2 

Severe  - - - - 0.92 0.75 1.4 0.25 0.8, 2.5 

Time   1.3 0.08 1.25 0.08 1.23 0.10 1.3 0.10 0.96, 1.6 

BIC  669.7 676.4 702.7 735.3 
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Table 4: Magnitude of khat use among patients with TB in Southwest Ethiopia, 2017/18 

(n=268). 

Variables  Khat use  

Baseline First follow-up (end 

2nd month) 

Second follow-up (end 

of six months) 

N (%) N (%) N (%) 

Gender Male 75(46.6) 75(46.6) 67(41.6) 

Female  30(28.0) 30(28.0) 33(30.8) 

Age  18-24 33(35.5) 30(32.3) 28(30.1) 

25-34 32(36.8) 30(34.5) 32(36.8) 

35-44 18(50.0) 20(55.6) 15(41.7) 

45-54 13(48.1) 13(48.1) 13(48.1) 

55-64 9(36.0) 12(48.0) 12(48.0) 

Annual income  in Eth 

Birr 

 14,568  86(41.7 ) 85(41.3) 83(40.3) 

>14,568  11(27.5) 15(37.5 ) 13(32.5) 

Marital status Single 33(34.0) 30(30.9) 26(26.8) 

Married 66(42.0) 70(44.6) 68(43.3) 

Divorced/widow 6(42.9) 5(35.7) 6(42.9) 

Religion Orthodox  21(25.6) 19(23.2) 20(24.4) 

Muslim 83(50.3) 84(50.9) 78(47.3) 

Protestant and others 1(4.8%) 2(9.5) 2(9.5) 

Ethnicity  Amhara 13(22.0) 12(20.3) 12(20.3) 

Oromo 79(47.9) 79(47.9) 74(44.8) 

Tigre/Gurage 13(29.5) 14(31.8) 14(31.8) 

Occupation  Merchant  21(72.4) 7(58.6) 17(58.6) 

Farmer  47(51.1) 47(51.1) 49(53.3) 

Government Employee 24(22.9) 26(24.8) 21(20.0) 

Daily laborer 13(31.0) 15(35.7) 13(31.0) 

Education  No formal education 15(32.5) 56(33.1) 46(27.2) 

Primary/secondary 35(49.3) 34(47.9) 36(50.7) 

Tertiary  15(53.6) 15(53.6) 18(64.3) 

Family size Less than 5 70(38.7) 37(42.5) 66(36.5) 

5 and more  35(40.2) 8(37.6) 34(39.1) 

Residence  Rural  59(46.5) 57(44.9) 55(43.3) 

Urban  46(32.6) 48(34.0) 45(31.9) 

HIV  Positive   6(60.0%) 7(58.3) 8(42.1) 

Negative  99(38.4) 98(38.3) 92(36.9) 

Mental distress  No  36(34.6) 55(33.1) 77(36.8) 

Yes  69(42.1) 50(49.0) 23(39.0) 
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Table 5: Factors associated with khat use among patients with tuberculosis in Southwest Ethiopia, 2017/18 (n=268). 

Variables Intercept only (empty model) Model1 (Socio-

demography) 

Model2 (Model 1 including 

mental distress) 

Model3 (Full model ) 

OR P-

Value 

95% CI 

(upper, lower) 

aOR P-

Valu

e 

95%CI 

(upper, 

lower) 

aOR P-

Value 

95%CI  

(upper, lower) 

aOR P-

Value 

95%CI 

(upper, lower) 

Gender Female Ref.            

Male - -  5.9 0.01 2.0,17.7 5.9 0.01 2.0,17.7 7.0 0.001 2.2,22.2 

Age 

 

18-24 Ref.            

25-34 - -  0.9 0.83 0.2,3.2 0.9 0.83 0.2,3.2 0.9 0.83 0.2.3.4 

35-44 - -  1.8 0.50 0.3,10.1 1.8 0.49 0.3,10.1 2.0 0.47 0.3,12 

45-54 - -  1.1 0.91 0.2,7.4 1.1 0.92 0.2,7.4 1.3 0.82 0.2,9.2 

55-64 - -  0.5 0.41 0.1,3.0 0.5 0.42 0.1,3.0 0.5 0.47 0.1.3.5 

Annual Income 

in  Ethiopian 

birr 

 14,568  Ref.            

>14,568  - -  0.4 0.19 0.1,1.6 0.4 0.19 0.1,1.6 0.3 0.16 0.8,1.5 

Occupation 

 

Merchant Ref.            

Farmer - -  0.2 0.08 0.04,1.2 0.2 0.08 0.04,1.2 0.2 0.05 0.02,1.0 

Government 

Employee 

- -  0.04 0.001 0.01,0.3 0.04 0.001 0.01,0.3 0.03 0.001 0.01,0.2 
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*Ref=Reference 

 

Day laborer - -  0.1 0.03 0.01,0.8 0.1 0.02 0.02,0.8 0.1 0.01 0.01,0.6 

Religion Orthodox Ref.            

Muslim  -  3.3 0.04 1.0,10.6 3.3 0.04 1.0,10.6 2.6 0.3 0.8,8.6 

Protestant  -  0.03 0.01 0.01,0.5 0.03 0.01 0.01,0.5 0.01 0.01 0.01,0.3 

AUD 

 

No Ref.            

Yes  - - - - - - - - 20 0.001 6.0,38.1 

Mental distress No Ref.            

Yes  - - - - - 1.0 0.96 0.5,2.0 1.0 0.94 0.7,5.2 

Time  0.9 0.48 0.7,1.2 0.8 0.2 0.6,1.1 0.8 0.25 0.6,1.2 0.9 0.47 0.6,1.3 

BIC  819.0 815.2 821.9 815.7 
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3.6 Tobacco and cannabis use disorders 

Tobacco and cannabis use was assessed but we could not get patients who were using these 

substances.  So, we have no data regarding these substances.  

3.7 The effect of substance use disorders on adherence to anti-TB medication 

The intercept only model (model 0) showed a significant decrease in the percentage of adherence 

over time (BIC= 642.5). Adding alcohol and khat use disorders (model 1) improved model fit 

(BIC=627.6): Patients with khat use disorder had a significantly higher probability of non-

adherence over time (OR= 4·2, 95%CI=2.1-8.6). The odds of non-adherence among patients 

with alcohol use disorder (AUDs) was 3.3 times that of patients free of AUDs (OR=3.3, 

95%CI=1.6-6.6). Adding covariates did not substantially change this association (OR= 2.8, 

95%CI=2.0-3.8) and further improved model fit (BIC= 642.2). In the final model khat use 

disorder (aOR= 3.8, 95%CI=1.8-8.0), or AUD (aOR= 3.2, 95%CI=1.6-6.6), being educated 

(aOR=4.4, 95%CI=1.7-11.3), and being merchant (aOR=6.1, 95%CI= 1.2-30.8) were associated 

with decreasing adherence (See table 6). Patients with khat use disorder were 3.8 times more 

likely to be non-adherent to anti-TB medications than patients without khat use disorder. Also, 

participants whose occupation was merchant were 6.1 times more likely to be non-adherent to 

anti-TB medications compared to daily laborers (See table 6).  

Table 6: Predictors of non-adherence to anti TB medications among patients with 

tuberculosis in Southwest Ethiopia, 2017/2018 (n=268). 

Variables  Model 0 (Intercept 

only) 

 Model 1 (khat and 

alcohol including 

age and gender) 

Full model  

OR                   95%CI OR 95%CI aOR 95%CI 

Khat use No Reference      

Yes  - - 4.2 2.1-8.6 3.·8 1.8-8.0 

AUD No  Reference      

Yes  - - 3.3 1.6-6.6 3.2 1.6-6.6 

Age  18-24 Reference      

25-34 - - 1.2 0.4-3.2 - - 

35-44 - - 1.8 0.5-6.4 - - 

45-54 - - 0.9 0.2-4.0 - - 
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>55 - - 1.2 0.3-5.1 - - 

Gender  Female  Reference      

Male  - - 1.6 0.7-3.6 - - 

Education  No formal education Reference      

Read and write/literate - - - - 4.4 1.7-11.3 

Social support  Good Reference      

moderate   - - - - 0.5 0.2-1.2 

 Poor - - - - 0.8 0.3-1.9 

Occupation  Daily laborer  Reference      

Farmer  - - - - 2.1 0.5-8.0 

Government employee  - - - - 2.1 0.6-8.0 

Merchant  - - - - 6.1 1.2-30.8 

Time T2  2.7 2.0-3.6 2.7 2.0-3.6 2.8 2.0-3.·8 

BIC  642.5 672.6 642.2 

 

3.8 Quality of life and associated factors 

Overall the quality of life was improved over time. At baseline, the highest mean score of quality 

life was observed on social functioning (60.1+SD30.7) and bodily pain (59.6+SD30.5) while the 

lowest was on role limitations due to physical health (43.3+SD43.1), and emotional (43.8+SD 

44.9) problems. During the first follow up the highest mean of quality of life was observed on 

Bodily pain is missed (71.1+27.7) followed by physical functioning (64.8+29.1) and general 

health (63.1+27.9) while the lowest was energy/fatigue (63.1+27.9). At the end of follow up the 

highest mean score of quality of life was social functioning (77.1+28.5) followed by bodily pain 

(75.5+29.5) and physical functioning (72.3+31.3) but energy/fatigue (54.9+23.9) the lost one. 

The overall mean quality of life was improved during the follow-ups in all components (See 

table 7). 

Physical functioning 

After adjusting for potential confounders using linear regression, age group of 45-54 (β =-8.1, 

95%= -15.1,-1.0) and 55-64 (β =-10.4, 95%= -17.9,-3.0), single (β =-6.7, =95%= -11.2,-2.2), and 

illiterate (β =-6.2=95%= -10.0,-2.3), interact with time to negatively predict physical functioning 
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score. But being widowed/divorced was positively affect physical functioning (β =, 14.8=95%= 

6.5, 23.1). Also, being government employee interact with physical functioning (β =11.6, =95%= 

5.2, 18.1). As mental distress increase by one unit, physical functioning (β= -32.2=95%= -33.9,-

26.4) decease by about 32 times compared to patients free of mental distress. Likewise, for every 

one-unit increase in poor social support, physical functioninging (β=-8.6, 95%CI=-13.2,-3.9) 

decreases by about nine times compare to having good social support. 

Role limitation due to physical functioning 

But being widowed/divorced was positively affect role limitation due to physical functioning (β 

=15.7, =95%= 1.7, 29.8) scores. Also, being a government employee interacts with role 

limitation due to physical functioning (β =27.9=95%= 17.0, 38.7) over time. As mental distress 

increase by one unit role limitations due to physical functioning (β-11.4, =95%CI=-17.6,-5.1), 

decreases by about 11 times compared to patients free of mental distress. Likewise, for every 

one-unit increase in poor social support, quality of life in role limitation due to physical 

functioning (β=-9.0, 95%CI=-13.5,-4.4), decreases by about two, times compare to having good 

social support. 

Role limitations due to personal or emotional problems and emotional well-being 

After adjusting for potential confounders using linear regression being farmer (β=13.4, 

95%CI=4.2, 22.7) and government employee (β=18.3, 95%CI=8.7, 28.0), a diagnosis of HIV 

positive (β=13.3, 95%CI=1.0, 25.7) and mental distress (β=-45.2, 95%CI=-50.8,-39.6) were 

associated with role limitation component of quality of life. Age group 55-64 (β=-5.1, 95%CI=-

10.1,-0.002), poor (β=-13.5, 95%CI=-16.6,-10.5) and moderate (β=-6.1, 95%CI=-9.3-2.8) social 

support of QoL negatively affect emotional wellbeing of HQoL component. As mental distress 

increase by one unit, emotional wellbeing (β=-14.6, 9CI=-17.0,-12.1), decease by about 15 

times.  

Social functioning and Energy/fatigue 

Also, being in the age group 55-64 (β=-12.9, 95%CI=-21.2,-4.6), poor (β=-12.3, 95%CI=-17.3,-

7.3), moderate (β=-11.1, 95%CI=-16.4,-5.8) social support were negatively associated with the 

social functioning of QoL. However, being a government employee was positively associated 

with a social functioning (β=16.5, 95%CI=9.4, 23.7). Age group 45-54 (β =-8.3, 95%CI=-14.7,-

1.9), mental distress (β =--3.4, 95%=-6.8,-0.03), and poor (β=-16.3, 95%CI=-20.4,-12.1) and 

moderate (β=-9.6, 95CI=-13.9,-5.2) social support, diagnosis of smear-negative TB (β=, -5.7, 
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95CI=-9.4,-1.9) were negatively affect energy/fatigue components of QoL while being farmer 

(β=10.6, 95CI=5.0,16.2), government employee (β=15.4, 95CI=9.6,21.2) and diagnosis of extra-

pulmonary TB (β=5.1, 95CI= 1.1,9.0) were positively predict it. 

Bodily pain and general health 

Male gender (β=5.7, 95%CI=2.8, 10.4), being widowed/divorced (β=12.3, 95%CI=3.8, 20.7), 

and government employee (β=13.0, 95%CI=6.5, 19.6) were positively associated with body pain 

component of QoL. Likewise, government employees (β=5.8 95%CI=1.3, 10.3) and being 

farmers (β=12.8, 95%CI=8.2, 17.5) were positively associated with the general health 

component of QoL. 

For every one-unit increase in poor social support, body pain (β=-5.3, 95%CI=-10.1,-0.9), 

general health (β=-10.3, 95%CI= -16.5,-10.0) decreases by about five and ten times respectively 

compare to having good social support. Likewise, as moderate social support increases by one 

unit, body pain (β=-9.0, 95%CI=-13.9,-4.2) decreases by nine compared to having good social 

support (See table 8).  

Table 7: Change in quality of life among patients with tuberculosis in Southwest Ethiopia, 

2017/2018 (n=268). 

 

Component of quality of life  Baseline  First 

follow-up 

Second 

follow-up 

Mean(SD) Mean(SD) Mean(SD) 

Physical functioning  56.06(30.4) 64.8(29.1) 72.3(31.3) 

Role limitations due to physical health problems 43.3(43.1) 56.3(44.7) 70.2(41.9) 

Role limitations due to personal or emotional 

problems 

43.8(44.9) 57.1(44.7) 68.5(42.2) 

Emotional well-being 55.8(20.2) 59.2(19.5) 61.4(18.5) 

Social functioning 60.1(30.7) 61.7(25.7) 77.1(28.5) 

Energy/fatigue 45.1(24.7) 49.4(23.5) 54.9(23.9) 

Bodily pain 59.6(30.5 71.1(27.7) 75.5(29.5) 

General health perceptions 54.8(20.5) 63.1(27.9) 68.8(16.9) 
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Table 8: Factors associated with the component of quality of life among patients with tuberculosis in Southwest Ethiopia, 2017/2018 

(n=268).  

Variables  Physical functioning Role limitations due to physical functioning 

 

Model1 Model2 Full model  Model1 Model2 Full model 

β    SE 95%C

I 

β    SE 95%CI β    SE 95%CI  β    SE 95%CI β    SE 95%CI β    SE 95%CI 

Current khat 

use 

No  Ref.   Ref.   Ref.   Ref.         

Yes  0.3 2.2 -

4.1,4.7 

3.3 1.9 -

0.5,7.0 

4.1 2.0 0.2,7.9 -1.1 3.2 -7.5,5.3 0.6 3.2 -5.7,6.8 5.4 3.3 -1.1,12.0 

AUD 

 

No  Ref                  

Yes  -3.5 3.1 -

9.7,2.6 

-4.6 2.6 -

9.7,0.6 

-3.2 2.6 -8.2,1.9 -0.6 4.5 -9.4,8.2 -1.1 4.4 -9.8,7.6 0.8 4.4 -7.8,9.4 

Gender Male       5.8 1.9 2.0,9.5       2.4 3.2 -3.9,8.8 

Female  Ref   Ref.   Ref.   Ref.         

Age  18-24 Ref      Ref.   Ref.         

25-34       4.0 2.4 -0.6,8.6       -0.8 4.0 -8.6,6.9 

35-44       -4.0 3.3 -10.5,2.5       -

11.0 

5.6 -22.0,-

0.1 

45-54       -8.1 3.6 -15.1,-

1.0 

      -6.3 6.1 -18.2,5.6 

55-64       -

10.4 

3.8 -17.9,-

3.0 

      -

11.0 

6.4 -23.5,1.6 

Marital status Single        -6.7 2.3 -11.2,-

2.2 

      -4.7 3.9 -12.3,2.9 

Married                   

Widowed/divorced        14.8 4.2 6.5,23.1       15.7 7.1 1.7,29.8 

Occupation  Merchant     Ref.   Ref.   Ref.         

Farmer        9.6 3.2 3.4,15.8       11.1 5.3 0.7,21.5 

Government 

Employee 

      11.6 3.3 5.2,18.1       27.9 5.5 17.0,38.

7 

Daily laborer       -5.5 3.6 -12.7,1.6       -6.0 6.1 -18.0,6.1 

Education  Illiterate Ref   Ref.   -6.2 1.9 -10.0,-

2.3 

Ref.      -2.5 3.3 -8.9,3.9 

literate                   

Type of TB Smear positive  Ref.                  

Smear negative        -1.7 2.1 -5.9,2.5       -6.2 3.6 -13.2,0.8 

Extrapulmonary       5.7 2.2 1.3,10.1       6.8 3.8 -0.6,14.2 

HIV Yes     6.4 4.2 -

1.9,14.

7.3 4.2 -0.9,15.6    2.1 7.1 -

11.9,16.

4.3 7.1 -9.6,18.2 
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7 0 

No                   

Mental 

distress 

Yes     -32.2 1.9 -35.9,-

28.5 

-

30.1 

1.9 -33.9,-

26.4 

   -

18.0 

3.2 -24.2,-

11.7 

-

11.4 

3.2 -17.6,-

5.1 

No                    

Social 

support  

poor    -8.6 2.4 -13.2,-

3.9 

-9.0 2.3 -13.5,-

4.4 

   -2.5 4.0 -

10.4,5.3 

-4.2 3.9 -11.9,3.4 

moderate      -10.2 2.5 -15.1,-

5.3 

-8.6 2.4 -13.4,-

3.8 

   -4.2 4.2 -

12.5,4.0 

-1.1 4.1 -9.1,7.0 

Good                    
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Continuation of table 8 

 
Variables Role limitation-emotional Energy fatigue 

Model 1 Model 2 Full model Model 1 Model 2 Full model 

β    SE 95%CI β    SE 95%CI β    SE 95%CI  β    SE 95%CI β    SE 95%CI β    SE 95%CI 

Current 

khat use 

No  Ref      Ref   Re

f 

     Ref   

Yes  -6.4 3.3 -

12.8,0.04 

-2.5 2.8 -8.0,2.9 -1.8 2.9 -7.5,4.0 -

2.

4 

1.8 -5.8,1.1 -1.3 1.7 -4.6,2.1 1.2 1.8 -2.3,4.7 

AUD 

 

No  Ref      Ref   Re

f 

     Ref   

Yes  2.3 4.5 -6.6,11.2 0.7 3.9 -7.0,8.3 1.1 3.9 -6.5,8.7 1.

2 

2.4 -3.6,6.0 0.9 2.4 -3.7,5.5 2.6 2.3 -2.0,7.2 

Gender Male       6.1 2.9 0.5,11.7       0.1 1.7 -3.3,3.5 

Female  Ref      Ref   Re

f 

     Ref   

Age  18-24 Ref      Ref   Re

f 

     Ref   

25-34       -0.8 3.5 -7.7,6.1       1.1 2.1 -3.0,5.3 

35-44       -9.2 4.9 -18.9,0.5       -4.4 3.0 -10.2,1.5 

45-54       -7.1 5.4 -17.7,3.4       -8.3 3.3 -14.7,-1.9 

55-64       -8.5 5.7 -19.6,2.6       -5.3 3.4 -12.1,1.4 

Marital 

status 

Single        -5.9 3.4 -12.6,0.8       -2.4 2.1 -6.5,1.7 

Married                   

Widowed/divorc

ed  

      10.6 6.3 -1.9,23.0       3.1 3.8 -4.5,10.6 

Occupation  Merchant  Ref      Ref   Re

f 

     Ref   

Farmer        13.4 4.7 4.2,22.7       10.6 2.9 5.0,16.2 

Government 

Employee 

      18.3 4.9 8.7,28.0       15.4 3.0 9.6,21.2 

Daily laborer       -4.9 5.4 -15.6,5.8       6.1 3.3 -0.4,12.5 

Education  Illiterate Ref      Ref   Re

f 

     Ref   

Literate        -4.1 2.9 -6.1,5.3       -0.2 1.8 -3.7,3.2 

Type of 

TB 

Smear positive  Ref      Ref         Ref   

Smear negative        -0.3 3.2 -6.6,5.9       -5.7 1.9 -9.4,-1.9 

Extrapulmonary       7.5 3.3 1.0,14.1       5.1 2.0 1.1,9.0 

HIV Yes     10.5 6.2 - 13.3 6.3 1.0,25.7    4.2 3.8  5.2 3.8 -2.3,12.6 
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1.7,22.6 

No                   

Mental 

distress 

Yes     -48.3 2.8 -53.7,-

48.2 

-45.2 2.8 -50.8,-

39.6 

   -6.4 1.7 -9.8,-

3.1 

-3.4 1.7 -6.8,-0.03 

No                    

Social 

support  

poor    3.4 3.5 -

3.4,10.2 

3.2 3.5 -3.6,10.0    -

15.4 

2.1 -19.6,-

11.3 

-16.3 2.1 -20.4,-12.1 

moderate      0.1,3.

7 

 -7.1,7.3 2.1 3.6 -5.1,9.2    -

11.1 

2.2 -15.5,-

6.7 

-9.6 2.2 -13.9,-5.2 

Good                    
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Continuation of table 8 

 
Variables Emotional wellbeing Social functioning 

Model 1 Model 2 Full model Model 1 Model 2 Full model 

β    SE 95%CI β    SE P value  β    SE 95%CI β    SE 95%CI β    SE 95%CI β    SE 95%CI 

Current khat 

use 

No  Ref      Ref   Ref      Ref   

Yes  -3.4 1.4 -6.2,-0.6 -1.6 1.3 -4.1,0.8 -1.4 1.3 -4.0,1.2 -4.0 2.1 -8.2,0.2 -3.0 2.1 -7.1,1.1 -0.7 2.2 -5.0,3.6 

AUD 

 

No  Ref      Ref   Ref      Ref   

Yes  -

01.4 

2.0 -4.3,3.4 -0.7 1.7 -4.1,2.7 -0.4 1.8 -3.9,3.0 -1.4 2.9 -7.2,4.4 -1.6 2.9 -7.3,4.1 -1.3 2.9 -6.9,4.4 

Gender Male       1.7 1.2 -0.9,4.2       1.8 2.1 -2.4,6.0 

Female  Ref      Ref   Ref      Ref   

Age  18-24 Ref      Ref   Ref      Ref   

25-34       2.7 1.6 -0.5,5.8       -1.3 2.6 -6.4,3.8 

35-44       2.6 2.2 -1.9,7.0       -1.0 3.7 -8.2,6.2 

45-54       -0.7 2.4 -5.5,4.1       -5.6 4.0 -13.5,2.3 

55-64       -5.1 2.6 -10.1,-0.002       -12.9 4.2 -21.2,-4.6 

Marital 

status 

Single        -2.3 1.6 -5.4,0.7       -6.4 2.5 -11.4,-1.4 

Married                   

Widowed/divorce

d  

      2.8 2.9 -2.8,8.5       11.2 4.7 2.0,20.5 

Occupation  Merchant  Ref      Ref   Ref      Ref   

Farmer        1.9 2.1 -2.3,6.1       7.2 3.5 0.4,14.1 

Government 

Employee 

      4.9 2.2 0.6,9.3       16.5 3.6 9.4,23.7 

Daily laborer       -4.7 2.5 -9.5,0.2       -4.0 4.0 -11.9,3.9 

Education  Illiterate Ref      Ref   Ref      Ref   

Literate        -1.4 1.3 -4.0,1.2       -1.2 2.2 -5.5,3.0 

Type of TB Smear positive  Ref      Ref         Ref   

Smear negative        2.5 1.4 -0.3,5.3       -3.4 2.4 -8.0,1.2 

Extrapulmonary       2.3 1.5 -0.7,5.3       0.6 2.5 -4.3,5.4 

HIV Yes     2.8 2.8 -2.6,8.3 2.4 2.9 -3.2,8.0    1.1 4.6 -8.0,10.2 -0.8 4.7 -10.0,8.3 

No                   

Mental 

distress 

Yes     -

14.6 

1.3 -17.0,-

12.1 

-13.8 1.3 -16.3,-11.3    -6.1 2.1 -10.2,-2.0 -2.9 2.1 -7.0,1.3 

No                    

Social 

support  

poor    -

14.0 

1.6 -17.1,-

10.9 

-13.5 1.6 -16.6,-10.5    -

12.1 

2.6 -17.2,-6.9 -12.3 2.6 -17.3,-7.3 

moderate      -7.4 1.7 -10.7,-

4.2 

-6.1 1.7 -9.3-2.8    -

13.5 

2.7 -18.9,-8.1 -11.1 2.7 -16.4,-5.8 

Good                    
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Continuation of table 8 
Variables   Bodily pain General health 

Model 1 Model2 Full model Model 1 Model2 Full model  

β    SE 95%CI β   SE 95%CI β    SE 95%CI β    SE 95%CI β    SE 95%CI  β    SE 95%CI  

Current khat 

use 

No  Ref      Ref   Ref      Ref   

Yes  -

3.8 

2.2 -8.1,0.4 -1.5 1.9 -5.2,2.3 -0.6 2.0 -4.5,3.4 -

3.3 

1.4 -6.1,-0.6 -2.6 1.4 -5.3,0.1 -0.6 1.4 -3.4,2.2 

AUD 

 

No  Ref      Ref   Ref      Ref   

Yes  2.9 3.0 -3.0, 8.8 1.7 2.6 -3.5,6.9 1.8 2.6 -3.4,6.9 -

1.3 

1.9 -5.1,2.3 -1.4 1.9 -5.1,2.3 -0.7 1.9 -4.4,3.0 

Gender Male       5.7 1.9 2.8,10.4       3.6 1.4 0.8,6.3 

Female  Ref      Re   Ref      Ref   

Age  18-24 Ref      Ref   Ref      Ref   

25-34       3.0 2.3 -1.7,7.6       2.0 1.7 -1.3,5.4 

35-44       2.1 3.4 -4.5,8.6       -1.2 2.4 -5.9,3.5 

45-54       -1.4 3.6 -8.6,5.7       2.6 2.6 -2.5,7.7 

55-64       -8.0 3.8 -15.2,-

0.4 

      -3.6 2.8 -9.0,1.9 

Marital  Single        -2.8 2.3 -7.4,1.7       -0.1 1.7 -3.3,3.2 
Married                0.4 3.1 -5.6,6.4 
Widowed/divorced        12.3 4.3 3.8,20.7          

Occupation  Merchant  Ref      Ref   Ref      Ref   

Farmer        6.1 3.2 -0.1,12.4       5.8 2.3 1.3,10.3 

Government Employee       13.0 3.3 6.5,19.6       12.8 2.4 8.2,17.5 

Daily laborer       -5.6 3.7 -12.9,1.6       4.5 2.6 -0.6,9.7 

Education  Illiterate Ref      Ref   Ref      Ref   

Literate        -2.0 2.0 -4.9,2.8       -1.4 1.4 -4.2,1.4 

Type of TB Smear positive  Ref      Ref         Ref   

Smear negative        -3.0 2.2 -7.1,1.3       -0.6 1.5 -3.6,2.4 

Extrapulmonary       0.6 2.3 -3.8,5.1       1.7 1.6 -1.4,4.9 
HIV Yes     8.6 4.2 0.2,16.9 7.0 4.3 -1.3,15.4    0.5 3.0 -5.1,6.7 1.5 3.0 -4.5,7.5 

No                   

Mental distress Yes     -

27.6 

1.9 -31.4,-

23.9 

-

25.4 

1.9 -29.1,-

21.6 

   -3.1 1.4 -5.8,-0.4 -1.3 1.4 -4.0,1.4 

No                    

Social support  poor    -5.0 2.4 -9.7,-0.3 -5.3 2.5 -10.1,-0.9    -

12.4 

1.7 -15.7,-9.1 -

10.3 

1.8 -16.5,-10.0 

moderate      -

10.5 

2.5 -15.4,-

5.6 

-9.0 2.3 -13.9,-4.2    -

11.3 

1.6 -14.8,-7.9 -

13.2 

1.7 -13.7,-6.8 

Good                    

*Ref= Reference 
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3.9 Magnitude of mental distress and associated factors 

The prevalence of mental distress at baseline, the second month and end of the sixth month was 

61.2 % (n=164), 38.1 % (n=10.2), 22.0% (n=59) respectively. Out of patients with mental 

distress, the majority of them were in the age group of 55-64 years at baseline (76.0%) and first 

follow-up (56.0) while it was 32.0% in the second follow-up. Also, about 3/4th (77.3%) of 

patients with mental distress were suffering from severe food insecurity at baseline but it 

dropped to 64.6% and 46.0% in the second and sixth months respectively. Of patients with 

mental distress, 71.4% of them were either divorced or widowed. The prevalence of alcohol use 

disorder among patients with mental distress was 62.1%, 44.2%, and 18.6% at baseline, first 

follow up and second follow up respectively, while 65.7%, 47.6, 23.0% of them were using khat 

at baseline, first, and second follow-up respectively (See table 9). 

After adjusting for potential confounder using a generalized linear mixed model, severe food 

insecurity (aOR=4.7, 95%CI=2.4, 9.4), and being a government employee (aOR=0.3, 

95%CI=0.1, 0.9) were associated with mental distress (See table 10). 

Table 9: Magnitude of mental distress at the three-time points among patients with 

tuberculosis in Southwest Ethiopia, 2017/18 (n=268). 

Variables  Mental distress 

Baseline First follow-up Second follow-up 

Yes  

N (%) 

No 

N (%) 

Yes 

N (%) 

No 

N (%) 

Yes 

N (%) 

No 

N (%) 

Gender Male 104(64.6) 57(35.4) 66(41.0) 95(59.0) 45(28.0) 116(72.0) 

Female  60(56.1) 47(43.9) 36(33.6) 71(66.4) 14(13.1) 93(86.9) 

Age  18-24 47(50.5) 46(49.5) 26(28.0) 67(72.0) 18(19.4) 75(80.6) 

25-34 52(59.8) 35(40.2) 33(37.9) 54(62.1) 17(19.5) 70(80.5) 

35-44 26(72.2) 10(27.8) 16(44.4) 20(55.6) 10(27.8) 26(72.2) 

45-54 20(74.1) 7(25.9) 13(48.1) 14(51.9) 6(22.2) 21(77.8) 

55-64 19(76.0) 6(24.0) 14(56.0) 11(44.0) 8(32.0) 17(68.0) 

Occupation  Merchant  24(82.8) 5(17.2) 12(41.4) 17(58.6) 7(24.1) 22(75.9) 

Farmer  68(73.9) 24(26.1) 45(48.9) 47(51.1) 23(25.0) 69(75.0) 

Government 

Employee 

43(41.0) 62(59.0) 23(21.9) 82(78.1) 14(13.3) 91(86.7) 

Daily 

laborer 

29(69.0) 13(31.0) 22(52.4) 20(47.6) 15(35.7) 27(64.3) 
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Education  No  formal 

education 

55(57.3) 41(42.7) 35(36.5) 61(63.5) 21(21.9) 75(78.1) 

Educated  109(63.4) 63(36.6) 67(39.0) 105(61.0) 38(22.1) 134(77.9) 

Marital status Single 48(49.5) 49(50.5) 26(26.8) 71(73.2) 20(20.6) 77(79.4) 

Married 106(67.5) 51(32.5) 71(45.2) 86(54.8) 35(22.3) 122(77.7) 

Divorced/wi

dow 

10(71.4) 4(28.6) 5(35.7) 9(64.3) 4(28.6) 10(71.4) 

Family size Less than 5 103(56.9) 78(43.1) 74(40.9) 107(59.1) 44(24.3) 137(75.7) 

5 and more  61(70.1) 26(29.9) 28(32.2) 59(67.8) 15(17.2) 72(82.8) 

Residence  Rural  93(73.2) 34(26.8) 48(37.8) 79(62.2) 24(18.9) 103(81.1) 

Urban  71(50.4) 70(49.6) 54(38.3) 87(61.7) 35(24.8) 106(75.2) 

Type of tuberculosis Smear 

positive  

63(58.3) 45(41.7) 37(34.3) 71(65.7) 18(16.7) 90(83.3) 

Smear 

negative  

62(71.3) 25(28.7) 41(47.1) 46(52.9) 27(31.0) 60(69.0) 

Extra 

pulmonary 

39(53.4) 34(46.6) 24(32.9) 49(67.1) 14(19.2) 59(80.8) 

Social support  poor 49(52.7) 44(47.3) 37(43.5) 48(56.5) 37(26.4) 103(73.6) 

moderate   77(68.1) 36(31.9) 45(40.5) 66(59.5) 19(25.7) 55(74.3) 

Good  38(61.3) 24(38.7) 20(27.8) 52(72.2) 3(5.6) 51(94.4) 

Food insecurity  No  69(50.7) 67(49.3) 36(24.8) 109(75.2) 18(11.1) 144(88.9) 

Mild/moder

ate 

37(64.9) 20(35.1) 13(31.7) 28(68.3) 12(27.9) 31(72.1) 

Severe  58(77.3) 17(22.7) 53(64.6) 29(35.4) 29(46.0) 34(54.0) 

AUD No 146(61.1) 93(38.9) 83(36.9) 142(63.1) 51(22.7) 174(77.3) 

Yes  18(62.1)  11(37.9) 19(44.2) 24(55.8) 8(18.6) 35(81.4) 

Khat use No  95(58.3) 68(41.7) 52(31.9) 111(68.1) 36(21.4) 132(78.6) 

Yes  69(65.7) 36(34.3) 50(47.6) 55(52.4) 23(23.0) 77(77.0) 
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Table 10: Factors affecting mental distress among patients with tuberculosis in Southwest 

 Ethiopia, 2017/2018 (n=268).

Variables  Intercept only (Model0) Model 1 Model 2 Full model 

cOR 95%CI aOR 95%CI aOR 95%CI aOR   

Upper Upper Lower  Upper  Lower  Upper   Lower Upper 

Gender Female  Ref

. 

  Ref   Ref   Ref   

Male - - - - - - - - - 1.8 0.9 3.3 

Age  18-24 Ref   Ref   Ref   Ref   

25-34 - - - - - - - - - 0.9 0.5 2.1 

35-44 - - - - - - - - - 1.5 0.5 4.4 

45-54 - - - - - - - - - 1.2 0.4 3.9 

55-64 - - - - - - - - - 1.8 0.5 6.3 

Occupatio

n  

Merchant  Ref   Ref   Ref   Ref   

Farmer  - - - - - - - - - 0.9 0.3 2.6 

Governme

nt 

Employee 

- - - - - - - - - 0.3 0.1 0.9 

Daily 

laborer 

- - - - - - - - - 0.8 0.3 2.8 

Annual 

income  

<14568 

Eth Birr  

Ref   Ref   Ref   Ref   

>14568 

Eth Birr 

- - - - - - - - - 1.9 0.8 4.3 

Marital 

status   

Married Ref      Ref   Ref   

Single - - - - - - - - - 0.8 0.4 1.7 
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Widowed/

divorced  

- - - - - - - - - 0.9 0.2 3.5 

Type of 

TB  

Smear 

positive 

Ref   Ref         

Smear 

negative 

- - - - - - - - - 1.8 0.9 3.6 

Extra 

pulmonary 

- - - - - - - - - 0.9 0.4 1.9 

AUD No  Ref   Ref   Ref   Ref   

Yes  - - - - - - 1.2 0.7 2.2 1.0 0.6 2.0 

Khat use  No    Ref   Ref   Ref      

Yes   - - - - - - 1.5 0.9 2.6 1.1 0.6 1.9 

Social 

support  

Good  Ref   Ref   Ref   Ref   

moderate   - - - - - - - - - 1.3 0.7 2.4 

poor - - - - - - - - - 1.2 0.6 2.2 

Food 

insecurity 

No Ref   Ref         

Mild/Mode

rate 

- - - 2.0 1.0 3.9 2.0 1.0 3.8 1.7 0.9 3.3 

Severe  - - - 7.3 3.7 14.2 7.0 3.6 13.7 4.7 2.4 9.4 

BIC  912.3 886.6 896.4 955.3 

*Ref=Reference 
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3.10 Social support and its association with adherence to anti-TB medications 

Out of the total participants, 42.9% (n=115) and 33.6% (n=90) of them had poor and moderate 

social support respectively, while 23.5% (n=63) had strong social support.  The prevalence of 

poor social support at baseline, first and second follow-up was 34.7%, 41.4%, and 52.4% 

respectively, while strong social support was 23.1%, 26.9%, and 20.1%  respectively (see 

figur1). 

 

Figure 2: Magnitude of social support at different time interval among patients with TB in Southwest Ethiopia 

Among patients with poor social support, 44.7% (n=120) were not adherent to anti-Tb 

medications.  Also, the prevalence of non-adherence among patients with moderate social 

support was 31.0% (n=83). While 42.7% of patients with poor social support had mental distress, 

only 19.1% of those with strong social support found to have mental distress. Similarly, 44.0% 

of patients with poor social support use khat, while 24.0% of them had alcohol use disorder (See 

table2).  At baseline (28.0%, n=30) and second follow-up (29.0%, n=31) about 1/3 of females 

had strong social support, while 43.0% (46) of them had poor social support as a first follow-up. 

The prevalence of poor social support among single patients was 36.1% (n=35), while it was 

63.1% (n=9) among those who were divorced/ widowed. Among patients with a family member 

of less than five, the prevalence of poor social support was 70.1% (n=188), whereas it was 

29.8% (n=80) among those who had five or more than a family member.  While 66.8% (n=179) 

of patients who were living in an urban area had poor social support, only 33.2% (n=89) who 

were living in a rural area had poor social support. 
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Social support was not associated with adherence to anti-TB medications, after controlling for 

factors such as khat use, alcohol use disorder, and mental distress ( , however, model fit Model2)

was improved (BIC=658.7).  After adjusting for all covariates in the final model, the association 

between social support and adherence to anti-TB medication remained unchanged but the model 

1.7,7.4), fit was further improved (BIC=607.0).  In the final model, khat use (aOR=3.0, 95%CI=

alcohol use disorder (aOR=3.1, 95%CI=1.5,6.3), and being educated (aOR=4.3, 95%CI=1.6, 

 were associated with non-adherence to anti-TB medications (See table 11).  12.9) 

Table 11: The association between social support and anti-TB medication adherence 

among patients with tuberculosis in Southwest Ethiopia, 2017/2018 (n=268). 

Variables  Model 0(Intercept 

only) 

 Model 1  Model2 Full model  

OR                   95%CI OR 95%CI OR                   95%CI aOR 95%CI 

Social support  Good Reference        

moderate   - - 0.5 2.2, 4.1 0.5 0.2,1.2 0.4 0.2,1.1 

 Poor - - 0.8 0.02,0.1 0.8 0.4,1.9 0.8 0.4,2.2 

Khat UD No Reference        

Yes  - -   4.6 2.3,9.3 3.0 1.7,7.4 

AUD No  Reference        

Yes  - -   3.3 1.7,6.6 3.1 1.5,6.3 

Mental distress  No   Reference        

Yes  - -   0.8 0.4,1.6 0.7 0.4,1.6 

Age  18-24 Reference    - -   

25-34 - -   - - 1.1 0.3, 2.9 

35-44 - -   - - 1.6 0.3, 5.1 

45-54 - -   - - 0.9 0.2, 4.3 

>55 - -     1.1 0.2, 4.8 
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Gender  Female  Reference        

Male  - -  - - - 2.4 0.8, 4.7 

Education  No formal education Reference        

Read and write/literate - - - - - - 4.3 1.6, 12.9 

Occupation  Merchant Reference        

Farmer  - - - - - - 0.3 0.9, 1.3 

Government employee  - - - - - - 0.4 0.8, 1.3 

Daily laborer - - - - - - 0.4 0.1, 1.2 

Time T2  3.0 2.2, 4.1 2.9 2.2, 4.1 2.5 1.8,3.5 2.7 1.8, 3.8 

BIC  672.0 680.9 658.7 607.0 

 

3.11 Food insecurity and associated factors 

The total prevalence of food insecurity at baseline, second month and six month was 49.3 %( 

n=132), 45.9 %( n=123), and 39.6 %( n=106) respectively. The prevalence of severe food 

insecurity was 28.0% at baseline but declined to 23.5% second follow-up (See figure 2).  

 

Figure 3: Magnitude of food insecurity at different time interval among patients with TB in Southwest 

Ethiopia 
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The prevalence of severe food insecurity among female participants was higher than their 

counterparts at baseline (31.8%vs25.5%), and at first, follow up (34.6%vs28.0%). The 

prevalence of severe food insecurity among daily laborers was 59.5%, while it was 12.4% among 

government employees at baseline.  Half of divorced/widowed patients (50.0%, n=7) reported 

severe food insecurity at baseline which declined to 21.4% at the end of six months. At baseline, 

about a quarter of patients who chew khat (25.7%, n=27) and with alcohol use disorder (24.1%, 

n=7) reported mild/moderate food insecurity. Out of the total participants with food insecurity 

40.7% and 36.0%, of them were in the age group of 45-54 and 55-64 respectively (See table 12).  

After adjusting for potential confounders using generalized linear mixed model male gender 

(aOR=0.407, 95%CI=0.40, 0.414), being farmer (aOR=-0.82, 95%CI=-0.84, -0.81), being 

government employee (aOR=-1.0, 95%CI=-1.01, -0.99), being daily laborer (aOR=-1.6, 

95%CI=-1.60, -1.58),  mental distress (aOR=-0.84, 95%CI=-0.85, -0.83) being in the age group 

of 35-44 (aOR=-0.11, 95%CI=--0.122, -0.10),  being in the age group of 45-54 (aOR=0.22, 

95%CI=0.20, 0.23), having more than five family member (aOR=-0.35, 95%CI=-0.353, -0.34), 

having annual income less than 14568 Eth Birr (aOR=1.1, 95%CI=1.11, 1.12), being 

widowed/divorced (aOR=0.09, 95%CI=0.08, 0.11), and khat use (aOR=-0.84, 95%CI=-0.85, -

0.83) were associated with food insecurity. The odds of having severe food insecurity were 60% 

times less likely among male patients compared to their counterparts (aOR=0.407, 95%CI=0.40, 

0.414). Also, having family members five or more was 65% times less likely to have food 

insecurity compared to those who had family members less than 5 (aOR=-0.35, 95%CI=-0.353, -

0.340). However, the odds of having food insecurity among patients who earn an annual income 

of less than 14568 Eth Birr was about one times higher than that of those who earn an annual 

income of more than 14568 Eth Birr (aOR=1.1, 95%CI=1.11, 1.12) (see table 13). 

Table 12: Magnitude of food insecurity among patients with tuberculosis in Southwest 

Ethiopia, 2017/2018 (n=268). 

Variables  Food insecurity 

Baseline First follow-up Second follow-up 

Mild/mod

erate 

insecurity  

N (%) 

Sever 

insecurit

y 

N (%) 

Food 

secure 

Mild/mo

derate 

insecurit

y 

N (%) 

Sever 

insecurit

y 

N (%) 

Food 

secure 

 

Mild/mod

erate 

insecurity 

N (%) 

Severe 

insecurity 

N (%) 

Gender Male 33(20.5) 41(25.5) 94(58.4) 22(13.7) 45(28.0) 95(59.0) 27(16.8) 39(24.2) 

Female  24(22.4) 34(31.8) 51(47.7) 19(17.8) 37(34.6) 67(62.6) 16(15.0) 24(22.4) 

Age  18-24 23(24.7) 21(22.6) 57(61.3) 12(12.9) 24(25.8) 60(64.5) 15(16.1) 18(19.4) 

25-34 17(19.5) 23(26.4) 44(50.6) 16(18.4) 27(31.0) 56(64.4) 14(16.1) 17(19.5) 

35-44 10(27.8) 11(30.6) 18(50.0) 7(19.4) 11(30.6) 18(50.0) 9(25.0) 9(25.0) 

45-54 4(14.8) 11(40.7) 13(48.1) 3(11.1) 11(40.7) 15(55.6) 2(7.4) 10(37.0) 
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55-64 3(12.0) 9(36.0) 13(52.0) 3(12.0) 9(36.0) 13(52.0) 3(12.0) 9(36.0) 

Occupatio

n  

Merchant  8(27.6) 9(31.0) 14(48.3) 6(20.7) 9(31.0) 14(48.3) 7(24.1) 8(27.6) 

Farmer  24(26.1) 28(30.4) 46(50.0) 16(17.4) 30(32.6) 54(58.7) 15(16.3) 23(25.0) 

Governme

nt 

Employee 

19(18.1) 13(12.4) 74(70.5) 12(11.4) 19(18.1) 78(74.3) 16(15.2) 11(10.5) 

Daily 

laborer 

6(14.3) 25(59.5) 11(26.2) 7(16.7) 24(57.1) 16(38.1) 5(11.9) 21(50.0) 

Education  No formal 

education 

16(16.7) 28(29.2) 50(52.1) 17(17.7) 29(30.2) 59(61.5) 16(16.7) 21(21.9) 

Educated  41(23.8) 47(27.3) 95(55.2) 24(14.0) 53(30.8) 103(59.9) 27(15.7) 42(24.4) 

Marital 

status 

Single 18(18.6) 24(24.7) 58(59.8) 11(11.3) 28(28.9) 61(62.9) 14(14.4) 22(22.7) 

Married 36(22.9) 44(28.0) 81(51.6) 27(17.2) 49(31.2) 92(58.6) 27(17.2) 38(24.2) 

Divorced/

widow 

3(21.4) 7(50.0) 6(42.9) 3(21.4) 5(35.7) 9(64.3) 2(14.3) 3(21.4) 

Religion Orthodox  14(17.1) 14(17.1) 54(65.9) 9(11.0) 19(23.2) 58(70.7) 11(13.4) 13(15.9) 

Muslim 40(24.2) 57(34.5) 74(44.8) 31(18.8) 60(36.4) 89(53.9) 29(17.6) 47(28.5) 

Protestant 

and others 

3(14.3) 4(19.0) 17(81.0) 1(4.8) 3(14.3) 15(71.4) 3(14.3) 3(14.3) 

Ethnicity  Amhara 7(11.9) 14(23.7) 35(59.3) 7(11.9) 17(28.8) 39(66.1) 7(11.9) 13(22.0) 

Oromo 40(24.2) 55(33.3) 80(48.5) 28(17.0) 57(34.5) 91(55.2) 29(17.6) 45(27.3) 

Tigre/Gur

age 

10(22.7) 6(13.6) 30(68.2) 6(13.6) 8(18.2) 32(72.7) 7(15.9) 5(11.4) 

Family 

size 

Less than 

5 

33(18.2) 51(28.2) 55(54.7) 25(13.8

%) 

57(31.5) 112(61.9) 23(12.7) 46(25.4) 

5 and 

more  

24(27.6) 24(27.6) 46(52.9) 16(18.4) 25(28.7) 50(57.5) 20(23.0) 17(19.5) 

Residence  Rural  35(27.6) 32(25.2) 70(55.1) 24(18.9) 33(26.0) 77(60.6) 23(18.1) 27(21.3) 

Urban  22(15.6) 43(30.5) 75(53.2) 17(12.1) 49(34.8) 85(60.3) 20(14.2) 36(25.5) 

Type of 

TB 

Smear 

positive  

24(22.2) 26(24.1) 61(56.5) 13(12.0) 34(31.5) 67(62.0) 18(16.7) 23(21.3) 

Smear 

negative  

15(17.2) 34(39.1) 41(47.1) 13(14.9) 33(37.9) 49(56.3) 10(11.5) 28(32.2) 

Extra 

pulmonar

y 

18(24.7) 15(20.5) 43(58.9) 15(20.5) 15(20.5) 46(63.0) 15(20.5) 12(16.4) 

HIV Seronegati

ve  

55(21.3) 73(28.3) 140(54.

3) 

39(15.1) 79(30.6) 157(60.9) 39(15.1) 62(24.0) 

Seropositi

ve  

2(20.0) 2(20.0) 5(50.0) 2(20.0) 3(30.0) 5(50.0) 4(40.0) 1(10.0) 

Social 

support  

poor  14(15.1)  31(33.3) 58(52.3) 9(8.1) 44(39.6) 79(56.4) 17(12.1) 44(31.4) 

moderate   31(27.4) 36(31.9) 38(44.7) 20(23.5) 27(31.8) 41(55.4) 16(21.6) 17(23.0) 

Good  12(19.4) 8(12.9) 49(68.1) 12(16.7) 11(15.3) 42(77.8) 10(18.5) 2(3.7) 

Khat use  No  30(18.4) 49(30.1) 94(57.7) 24(14.7) 45(27.6) 106(63.1) 25(14.9) 37(22.0) 

Yes  27(25.7) 26(24.8) 51(48.6) 17(16.2) 37(35.2) 56(56.0) 18(18.0) 26(26.0) 

AUD No  50(20.9) 69(28.9) 120(53.

3) 

36(16.0) 69(30.7) 137(60.9) 35(15.6) 53(23.6) 

Yes  7(24.1) 20.7(20.

7) 

25(58.1) 5(11.6) 13(11.6) 25(58.1) 8(18.6) 10(23.3) 
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Table 13: Factors associated with food insecurity among patients with tuberculosis in 

Southwest Ethiopia, 2017/18. 

Variables  Model 1  Model 2 Model3 Full model  

OR                   95%CI OR 95%CI OR                   95%CI aOR 95%CI 

Income  <14568 Eth 

Birr  

1.0 1.0, 1.1 0.72 0.70, 0.73 0.91 0.89, 

0.92 

1.1  1.11, 

1.12 

>14568 Eth 

Birr 

Ref.         

Family size  Less than five Ref.        

Five and more -0.21 -0.22, -

.0.20 

-0.24 -0.25, -

0.23 

1.10 1.08, 

1.12 

-0.35 -0.353, 

-0.340 

Gender  Female   Ref.        

Male    0.3 0.29,0.30 0.397 0.39, 

0.40 

0.407 0.40, 

0.414 

Age  18-24 Ref.        

25-34   -0.12 -0.13, -

0.10 

0.02 0.003, 

.03 

0.01 -0.002, 

0.03 

35-44   -0.23 -0.25, -

0.22 

-0.11 -0.12, -

0.09 

-0.11 -0.122, 

-0.10 

45-54   0.11 0.10, 0.13 0.22 0.21, .24 0.22 0.20, 

0.23 

>55 Ref.  -0.06 -0.07, -

0.04 

0.01 -

.01,0.02  

0.004 -0.01, 

0. 02 

Marital status  Married  Ref.        

Single    -0.11 -0.12, -

0.09 

-0.01 -0.02, 

0.010 

-0.01 -0.02, 

0.01 

Widowed/divo   -0.01 -0.03, 0.01 0.09 0.07, 0.09 0.08, 
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rced 0.11 0.11 

Occupation  Merchant  Ref.        

Farmer    -0.82 -0.83, -.80 -0.81 -0.82, -

0.79 

-0.82 -0.84, -

0.81 

Government 

employee 

  -1.03 -1.04, -

1.02 

-0.99 -1.00, -

0.98 

-1.001 -1.01, -

0.99 

Daily laborer   -1.81 -1.82,  -

1.20 

-1.60 -1.61, -

1.59 

-1.60 -1.60, -

1.58 

Social support  Strong  Ref.        

Moderate      -0.74 -0.75, -

0.74 

-0.74 -0.75, -

0.73 

Poor      0.1 0.09, 

0.11 

0.10 0.095, 

0.11 

AUDS no  Ref.        

Yes      0.23 0.22, 

0.24 

0.23 0.22, 

0.24 

Khat use  No   Ref.        

Yes        -0.05 -0.06 

Mental distress  No   Ref.        

Yes      -0.84 -0.85, -

0.83 

-0.84 -0.85, -

0.83 

 

*Ref=Reference 
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4. Discussions 

This study is conducted among patients undergoing standardized treatment for tuberculosis in 

Southwest Ethiopia and revealed three important findings: 1) adherence to medication decreased 

over the course of treatment; 2) substance use disorders, particularly khat and alcohol 

contributed to this non-adherence, and 3) this association was independent of other factors such 

as education, social support, and occupation, 4, however, substance use disorders (khat and 

alcohol) did not affect the quality of life and mental distress. Food insecurity and being a 

government employee affected mental distress independent of substance use disorder and socio-

demographic variables. The mean score of quality of life improved during the course of anti-TB 

treatment across all domains. 

4.1 Alcohol use disorder and associated factors  

The prevalence of alcohol use disorder at baseline (10.8%) and during both follow-up (16.0%) 

was lower than the findings of similar studies done in Thailand (24.4%) (88) and South India 

(31%) (157), Tomsk Russia (63.0%) (158), South Africa (21.2 -23.2%) (159, 160), Brazil 

(26·8%) (140). The discrepancy between these studies might be related to the socio-cultural 

difference. In the study conducted in Brazil, the minimum age of participants was 13 years while 

it was 18 years in our study. So, the difference between the two studies may be related to the age 

variation of age as substance use is higher among adolescents compared to adults (161). Also, 

there is a difference between the tools to assess substance use disorder (AUDIT vs CAGE). 

AUDIT includes CAGE questions plus more additional questions which allow exploring more 

about substance use disorder than CAGE. Also, AUDIT is developed and used by WHO to 

assess alcohol use disorder. AUDIT is also validated to be used among medical patients (162). 

Furthermore, according to WHO report, Russia, South Africa, and Brazil are among countries 

with a higher risk of alcohol use disorder and related risks compared to  Ethiopia(163). Also, 

Russia is amongst the countries with the highest level of alcohol use (163, 164) 

 The prevalence of AUDs found in our study at baseline, first, and second follow-up was slightly 

in line with a mixed-method study conducted among patients with TB-HV co-infection in 

Lesotho (7.0%) (165), a community-based study conducted in Scotland (18.0%) (166), USA 

(15.1%) (122), and Karnataka, India (20.3%) (167). In our study, the prevalence of alcohol use 

disorder was increased over time from 10.8% at baseline to 16.0% at the first and second follow-

up. This might be due to patients get relief from symptoms of tuberculosis within two to three 

weeks of initiating treatment so that they may increase their alcohol consumption.  In our study 
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men were found to have higher AUD than women at baseline (11.8% vs 9.3%), first (17.4% vs 

14.0%), and second (18.0% vs 13.1%) follow-up which is consistent with the finding of a study 

done in South Africa and Zambia (159, 168).  The prevalence of AUD found in our study among 

male patients during the second follow-up was in agreement with a finding of a similar study 

done in the USA (20.6%) (122). This could be due to the fact that women are soberer than men 

as well as drink less so that they are less likely to develop alcohol use disorder (169). Likewise, 

the difference between males and females could be related to biological factors. In other words, 

males can easily metabolize alcohol because they have a high amount of water and less fat in 

their body, and as a result, males consume more alcohol than females (170). Moreover, gender 

differences could be modified by culture, because in many cultures, females are not accepted if 

they drink much alcohol as males (169, 171). Being male gender was associated with alcohol use 

disorder which was in agreement with a population-based retrospective cohort study done in 

Scotland, Pondicherry, India, and Lesotho (165, 166, 172, 173). In our study, we found that 

being Muslim was negatively associated with alcohol use disorder and this could be due to the 

fact that alcohol consumption is not acceptable by Islam religion (174). Likewise, we found that 

being educated (primary/secondary and tertiary) was associated with alcohol use disorder which 

is in line with a previous study (175).  

The magnitude of mental distress at baseline (11.0%), first (18.6%), and second (13.6%) follow-

ups among patients with AUD in our study is lower than the finding of a study conducted in Dire 

Dawa and Harar cities (87.5%) (38). Even though the study done in Dire Dawa and Harar had 

used AUDIT they did not report about AUD rather they report risky alcohol use. Likewise, the 

study conducted in Dire Dawa and Harar used a short form of AUDIT which is AUDIT-3.  

4.2 Khat use and associated factors  

In this study, the prevalence of khat use was slightly declined over time from 39.2% at baseline 

to 37.3% at the end of six months. The reason might be patients use more khat at baseline as a 

self-treatment for tuberculosis related symptoms and medication side effects. Because we 

identified that most patients believe khat can reduce symptoms of tuberculosis and medication 

side- effects. So, when they get improvement from the disease, they might reduce their khat use 

but further study is needed.  

The prevalence of khat use observed in our study was far higher than another study conducted in 

South Ethiopia which found moderate and high khat use to be 14.3% and 1.7% respectively 

(139).  The difference might be due to the fact that the setting for the present study is known 
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with a higher level of khat consumption, availability, and production than other regions and 

zones in Ethiopia except for the Dire Dawa town and Harari region (176). In these regions, khat 

is considered as part of the culture for the lubrication of social cohesion. Arguably, it is also seen 

as a help to stay alert during the praying time which patients would not like to miss (177-179). 

This is generally worrisome as khat use is associated with poor treatment outcomes among 

patients with tuberculosis (180).   

The prevalence of khat use found in the current study is lower than the finding from a 

prospective nested case-control study done in Yemen (46.7%) (90). The difference might be due 

to the definition of current khat use which is 30 days in our study, while this was not specified in 

the Yemenite study. Likewise, socio-cultural differences might contribute to the discrepancy 

between the two studies. We found that the proportion of khat use among male participants 

(46.6%) was far higher than among female participants (28.0%), which is in line with the 

findings of previous studies (181, 182). This might be due to cultural restrictions on females 

regarding substance use including khat (181, 182). Even though khat consumption among 

women is substantially lower than men, they are at higher risk of mental and physical effects of 

substance use disorder than men which is associated with hormonal factors (181, 183). In this 

study, more than 2/5
th

 of khat users reported that they were suffering from mental distress. 

Previous studies found that substance use (khat, alcohol, and tobacco) is associated with mental 

distress (184, 185), and specifically, khat was reported to increase emotional disturbance (186). 

However, we could not show a clear association between mental distress and khat use in the 

adjusted models. Patients might be tempted to use khat as a self-treatment for their mental 

distress, but this observation needs to be supported by further investigations.  

During the first follow-up, a majority (76.7%) of patients who were using khat reported that they 

have alcohol use disorder. This could be due to the fact that patients might resume drinking 

alcohol after they begin to feel better within two to three weeks because bacterial load then 

usually starts to decline (29). In addition, since alcohol counteracts the stimulant effect of khat 

such as sleep disturbance and restlessness, patients might be inclined to use both substances 

together (178, 187, 188).  Likewise, in this study, khat use was associated with alcohol use which 

is in agreement with previous studies (178, 185). Combining alcohol and khat would affect 

patients' treatment outcomes and lead to physical and mental health problems. Because both khat 

and alcohol were found to have a potential impact on the immunity of the user and associated 

with mental distress so that patients may develop severe medical and mental health 
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complications or die earlier than non-users (189-191). Furthermore, these two substances have 

an association with treatment-resistant tuberculosis (111, 134, 192, 193).  

This study found that the majority (77.1%) of khat users believe that using khat can reduce anti-

TB medication side effects which is consistent with a cross-sectional study conducted in the 

Butajira, Ethiopia (179). This may be due to misinterpreting the euphoric mood from khat as a 

decrease in medication side effects. However, health professionals should create awareness 

regarding the effect of khat on mental and physical health so that patients may consider reducing 

their khat use.  In this study, almost all khat users (96.2%) believe that khat use reduces TB 

symptoms, however, this is in clear contrast to the study indicating that patients with khat use 

had a higher bacterial load (192).   

Moreover, we have found that merchants were using khat more than farmers, government 

employees, and daily laborers which is in line with studies conducted in the general population 

(176, 194, 195). This might be due to the fact that merchants use khat to be alert and energetic at 

the workplace (196). Also, some of the merchants may be khat sellers, and as a result, they chew 

khat to attract customers but further study assessing this situation is needed.  

4.3 Tobacco and cannabis use disorder 

Studies showed that TB patients also use tobacco in addition to other substances (197, 198). 

Also, in Ethiopia, the prevalence of toacco use was 4.1% in the general population in 2011 (199). 

Tobacco use goes hand in hand with alcohol use (200, 201). However, in our study we could not 

get data regarding tobacco use disorders. This might be due to health professionals might provide 

education for patients regarding the effects of tobacco use on lung. So, patients might either deny 

their tobacco use due to fear of health professionals or stop using tobacco. But further study is 

needed to identify the reasons.  

Eventhough cannabis is illegal in Ethiopia, people use it in some parts of the country (202). 

There is no study done regarding cannabis use among patients with TB in Ethiopia. So, we tried 

to assess cannabis use in this study but there was no data regarding this substance. Due to the 

illegality of this substance, patients may deny their use. Also,  due to the limited availability of 

cannabis, patients might not access it in the study area. However, further research with a large 

sample is important to identify the use of cannabis among TB patients in Southwest Ethiopia.   
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4.4 Effect of substance use disorder on adherence to anti-TB medication 

It is alarming that adherence to TB medication decreased over the course of treatment, as already 

shown by studies done in South (51), Northwest (52), and Addis Ababa (53) Ethiopia. Possible 

reasons for non-compliance included distance from the health institution that dispenses 

medications (13, 51), lack of knowledge about tuberculosis (51, 52), psychological distress (53), 

being busy with work (52), and alcohol intake (52). To solve the problem related to adherence, 

Ethiopian health authorities have reinforced their efforts to implement DOT programs 

throughout the whole treatment and all over the country starting from initiation to completion of 

treatment (12).  

In this study, the prevalence of non-adherence to anti-TB medication in the first month of 

treatment was 9·7 % which is in line with a systematic review that found 10·0% of non-

adherence in the Amhara region (13, 54). The proportion of non-adherence to anti-TB 

medications during the first (26·1%) and second (27·6%) follow up was slightly higher than 

findings from South (24·5%) (51), Northwest (21·2%) (52), and Addis Ababa (19·5%) (53) 

Ethiopia.  This might be explained by the high proportion of persons with a substance use 

disorder in our study, in which we deliberately oversampled persons with SUD to maximize 

power. The discrepancy may be due to patients in our study were using substances whereas in 

the systematic review there was no data regarding substance use.  

In this study, the prevalence of non-adherence among patients with substance use disorder at 

baseline, first, and second follow-up was 16·4%, 41·7%, and 45·7% respectively. This is in line 

with a study from the US (39%) (52, 55, 56). 

Moreover, this study provides evidence that substance use disorders have a significant negative 

effect on adherence to anti-TB medications among patients with tuberculosis, which supports 

earlier findings from previous studies that found alcohol use disorder, tobacco dependence, and 

illicit drug use have a negative impact on adherence in Uzbekistan, Spain, and Morocco (57-59). 

This is also, in line with retrospective studies conducted in Russia and New York which found 

that alcohol use disorder and drug addiction were significantly associated with non-adherence to 

anti-TB medications (8, 9). Likewise, the finding of this study is in line with studies conducted in 

different parts of Ethiopia which found khat, alcohol, and tobacco are the main factors for non-

adherence to anti-TB medications (52, 56, 60). In our study, patients with substance use disorder 

were more than two times more likely not to follow their medication plan than patients without 

substance use disorders. This finding is consistent with the finding of a study from the US that 
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found the risk of missing a DOT appointment was 2.6 times higher among patients with 

substance use disorder than in patients without drug consumption (55).  

In our study, khat use disorder turned out to be the most stringent factor that decreased 

adherence. This confirms earlier findings from Yemen (61) and Ethiopia (14, 60). A plausible 

explanation is that khat chewing disrupts night sleep (62) causing patients to oversleep which 

may lead to missing the DOT appointments at the health facility.  Another reason may be that 

khat is omnipresent in Ethiopia, and therefore less attention is paid to the use of khat. Since little 

is known about the effect of khat on patients with tuberculosis (14), khat may be considered as 

part of a normal social interaction (61).   

A higher level of education was associated with non-adherence to anti-TB medications in our 

study. This result confirms the findings from Yemen that found more educated patients were 

19% times less likely to be adherent to their medication (61). Also, a study from Ethiopia 

showed that attending primary education was associated with non-adherence to anti-TB 

medications (60). Our findings are contrary to previous studies which have suggested that lower 

or no formal education decreases adherence to TB medication (13, 63). Our finding seems 

counterintuitive. However, our results are likely to be related to findings from a study indicating 

that persons with higher educational attainment might be reluctant to accept DOTS regimes (64). 

Daily visits to the health facility have been reported as too time-consuming and probably 

stigmatizing for patients with a job (65). In this study, being a merchant was associated with 

poor adherence to anti-TB medications. This might be due to patients miss their medications 

because of busy working time, but it needs further investigation.  

4.5 Quality of life and associated factors 

Measuring quality of life is crucial for the evaluation of TB treatment programs for better 

services. Because better treatment services reduce the morbidity and mortality related to TB.  

Considering its importance, this longitudinal study assessed the quality of life among 

tuberculosis patients in Ethiopia using SF-36. This longitudinal study is the first in Ethiopia that 

shading light on QoL and predicting factors among TB patients in Ethiopia. The mean score of 

social functioning, bodily pain, physical functioning was improved significantly, while there was 

no much improvement of the energy/fatigue dimension of QoL which is in line with a study 

conducted in South Africa (48).  After completing DOTS, all components of QoL were improved 

which is consistent with a study conducted in Yemen (203).   This could be due to the fact that 

DOTS improves QoL among patients with TB (51, 204, 205). At the beginning of treatment, 
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patients might feel very sick, but get improved from the TB related symptoms after completing 

treatment.  Also, the finding of this study showed that being in the age group of 45-54 was 

associated with physical functioning dimensions of QoL which is consistent with previous 

studies that revealed older patients with TB (age greater than 45 years)  had lower quality of life 

compared to younger patients at all phases of treatments (50, 51, 87, 205, 206). Likewise, the 

dimension of emotional wellbeing had a low mean score among patients in the age group of 55-

64 years. This could be due to emotional well-being decline as age increases which is associated 

with the dysregulation of the hypothalamic-pituitary-adrenal axis (207).  Physical functioning is 

the capability of a person to perform routine activities (208). In this study, at the baseline, role 

limitations due to physical health problems (RPF) score was the lowest of all QoL dimensions 

which are similar to previous studies done in the same population (50, 51, 209-212). This could 

be due to the fact that Tuberculosis related signs and symptoms affect the daily activities of the 

patients which were witnessed by the improvement of physical function during follow-up that 

reduce RPF.   Also, role limitations due to personal or emotional problems score were the 

second-lowest which was similar with similar studies conducted in the United Kingdom and 

Yemen (48, 50, 86, 211). The lowest RE dimension of QoL among TB patients indicated that the 

emotional disturbance might be associated with the severity of TB symptoms at the beginning of 

the treatment. Also, the study indicated that the lowest score of RE has an association with 

depressed mood among TB patients (50). The mean score of energy/fatigue increased from 45.1 

at baseline to 54.9 at the end of six months which is in line with a study conducted in Malaysia 

that revealed the mean score in energy/fatigue increased to more than 47 at the end of the 

continuation phase (213). This could be as a result of the effectiveness of treatment that also 

improved all dimensions of quality of life (51). On the other hand, the social functioning domain 

score was the highest of all, which is in agreement with a previous study indicating that TB has 

no significant impact on the social relationship of patients (49, 214).  

In this study, mental distress was associated with role limitation due to physical functioning, 

energy/fatigue, physical functioning, and body pain dimensions of QoL which was similar to the 

study conducted in South Africa (48). Also, at the end of six months, social functioning and 

bodily pain score were the highest of all domains of QoL which was similar to the study 

conducted in Wuhan, China (51). This could be due to the fact that anti-TB medications improve 

quality of life, particularly, physical health dimensions (45). In this study, the mean score of 

energy/fatigue was the third lowest (45.1) dimension of QoL which is in line with the studies 

conducted in South Africa and Hamadan, Western Iran (128, 215). This could be due to the 

effect of anti-TB medication side effects (216). In this study, being farmers and government 
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employees had a better quality of life compared to Merchants. This might be related to financial 

security and more social interaction that helps patients to give less attention to their illness but 

focus on their job. Also, in this study as one unit increase in being single, the social functioning 

decreases by 6.4. This may be due to single individuals has lower social support compared to 

married ones (217).  

Older patients whose age was more than 45 years had poor physical functioning which was in 

line with previous studies (49, 218). This may be due to physical activities decreases as age 

increases. In this study, mental distress was found to negatively predict all components of QoL 

except social functioning and general health. A similar study conducted in South Africa showed 

that mental distress was negatively associated with physical and mental components of quality of 

life (48). This could be related to the fear of social exclusion after being infected by the disease 

that could lead to stress which could exacerbate mental distress (219-221). Also, symptoms of 

the disease might overlap with the symptoms of mental distress, and as a result, there might be 

an association between mental distress and all dimensions of QoL but it needs further 

investigation.     

Even though it is expected that khat use has an association with QoL, no association was seen 

between all components of QoL and khat use in our study. This finding is against a study 

conducted in Yemen that showed khat use is a predictor of QoL (86). Also, in this study alcohol 

use disorder was not associated with quality of life which is in agreement with a study conducted 

in South Africa that showed alcohol dependence was not associated with poorer physical and 

mental health components of QoL (65). However, evidence showed that heavy alcohol 

consumption has a significant effect on the immunity of patients which in turn could affect 

physical and mental health components of QoL (104).  

4.6 Mental distress and associated factors 

The prevalence of mental distress found in this study was decreasing over six months from 

61.2% at baseline to 22.0% at the second follow-up. This is consistent with other studies done on 

similar populations in Ethiopia (222) and South Africa (223). This might be due to patients with 

tuberculosis experience severe symptoms of the disease in the first month of treatment initiation 

which may overlap with the symptoms of mental distress but as patients get improvement from 

TB, symptoms of mental distress may also decline. Also, since SRQ-20 contains several physical 

symptoms that overlap with the symptoms of TB, the improvement of TB symptoms such as 

fatigue, loss of appetite throughout anti-TB treatment may account for the reduction in the level 

of mental distress. However, the baseline prevalence of mental distress found in this study 
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(61.2%) was greater than the finding of a study conducted in Angola (44.4%) (224) and South 

Africa (34.1%) (223). The difference might be due to the tool used to assess mental distress 

(SRQ-20 vs. Hospital Anxiety and Depression Scale (HADS), and K-10). For example, K-10 has 

nine items of psychological symptoms and only one physical item, so little overlap with TB 

symptoms compared to SRQ-20. The prevalence of mental distress at the first (38.1%)  and 

second (22.0%) follow-up found in this study was in line with the studies conducted in Huambo 

hospital, Angola (44.4%) (224) and South Africa (21.8%) (225) but lower than the finding of 

studies conducted in a similar population in Dire Dawa and Harar cities (63.3%) (226) and Addis 

Ababa Ethiopia (48.5%) (222).  

In our study, the prevalence of mental distress was higher among men than females (i.e at 

baseline 64.6 vs 56.1, at first follow up 41.0 vs33.6, at second follow up 28.0vs13.1) which is 

consistent a study conducted in Liaoning Province, China which found high anxiety and 

depression among male TB patients (227). The prevalence of psychological distress among 

patients with TB looks controversial because there are researches that indicated the prevalence of 

mental distress is higher among female participants. A study conducted among TB patients in 

Ethiopia showed that the prevalence of mental distress among males and females is not 

significantly different at the second month of follow-up (67.5 vs 67.6) (222). In our study, the 

prevalence difference between the two genders may be related to substance use because many 

male patients were using alcohol and khat than females. This could be due to the fact that alcohol 

and khat use increase the risk of developing mental distress (228). But further study is needed to 

explore the reason why high mental distress is observed among male TB patients. 

In this study, being a government employee is associated with mental distress which is in line 

with a study conducted in Tasmania (229). This could be due to the fact that low income has a 

negative effect on mental health (230).  Severe food insecurity was also associated with mental 

Zambia and South distress which is similar to studies conducted among a similar population in 

Africa (231-233).  Furthermore, it is similar to community-based studies conducted in four 

African countries (Ethiopia, Nigeria, Uganda, and Ghana) (234, 235). This might be related to 

the uncertainty to have adequate food could lead to chronic stress that affects the mental health 

of the patients (232).  

4.7 The association between social support and adherence to anti-TB medications 

This study is the first in Ethiopia to assess the association between social support and adherence 

to anti-TB medications among TB patients. The findings of this longitudinal study showed that 
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the prevalence of poor social support was increasing over time, while the lowest prevalence of 

strong social support was observed at the end of six months. In this longitudinal study, there was 

no association between social support and adherence to anti-TB medications after adjusting for 

covariates. However, factors such as khat use, alcohol use disorder, and being educated were 

associated with poor adherence to anti-TB medications. The prevalence of non-adherence to anti-

TB medication was 9.7 % (n=26) at baseline, while it was 26.1% (n=70) and 27.6% (n=74) at the 

two and six months respectively. The adherence to anti-TB medications among patients with 

poor and moderate social support was decreased over time.   

The overall prevalence of poor social support found in this study was almost two times that of 

strong social support (42.9% vs 23.5%).  Also, the high prevalence of poor social support 

(42.9%) found in this study is in line with the study conducted in Addis Ababa (42.7%) and 

Wolaita Sodo, Ethiopia (45.0%) (236, 237). This could be due to the fact that patients are 

excluded from social activities in the first few weeks because of the fear that they can transmit 

the disease to other people.  However, this trend has a major impact on treatment outcomes, 

because patients with poor social support refrain from disclosing their illness (238-241). Also, 

lack of social support can lead to mental health problems which are detrimental to adherence to 

anti-TB medications (184, 236, 242, 243). Similarly, poor social support has an association with 

decreased health-related quality of life (244).  

In this study, about half of patients with poor social support (44.7%) were non-adherent to their 

medication and this could be due to the fact that low social support was found to affect anti-TB 

medication adherence (63, 245). Because, families and relatives play a great role in motivating 

and providing moral, emotional, and financial support for the patients which are crucial to 

reducing non-adherence and loss to follow-up (246, 247).  

In this study, social support was not associated with anti-TB medication non-adherence which is 

in agreement with a study conducted in Metro Manila, the Philippines (248). This might be due 

to family engagement in the treatment during directly observed treatment is less, because patient 

take medication under the observation of a health professional, and as a result, social support 

from family or relative may not have a potential impact on adherence to the medication but 

further study is needed to investigate this issues.  However, studies showed that social support 

plays a great role in reducing physical and mental distress which improves patients‟ ability to 

cope up with the disease condition (249). Also, the provision of informational support from 

family members improved adherence to anti-TB medications (250). Because, during intensive 
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phase treatment, patients need care and support from family and relatives, and this is important 

for adherence to medication. Social support is also important to engage patients in social 

activities so that social exclusion during the illness can be reduced (238).  

On the other hand, 42.7% of patients with poor social support reported symptoms of mental 

distress which is in line with a previous study conducted in a similar population in Wolayita 

Sodo, Southcentral and Northern Ethiopia (184, 251). This may be related to low support from 

family members and TB related physical symptoms that can lead to mental distress (184, 252).  

In this study, almost 3/4
th

 of patients with few family members less than five reported having 

poor social support. This may be as the number of more family members increases; they can 

share the responsibility to provide the necessary support for the patients during the illness. The 

prevalence of poor social support among patients living in the urban area (66.8%) was two times 

that of those who were living in rural areas (33.2%).  This could be due to because people who 

are living in urban are less connected than people living in the countryside. Also, those living in 

rural area have good bonds, a higher frequency of direct contact, and giving and receiving 

support (253, 254).  About 2/3 of divorced/widowed patients reported having poor social support 

which is in line with a study conducted in Pakistan that showed widow receive less social 

support compared to single and married participants(255).  

4.8 Food insecurity and associated factors  

In this study, about half (49.3%) of the total patients were suffering from food insecurity at 

baseline and this could affect their treatment adherence and lead to poor treatment outcomes. 

However, having good nutrition is crucial for general health, good treatment outcomes, strong 

immunity, and halting disease progression (256).  According to a systematic review done by 

Balinda IG et al, food insecurity is responsible for malnutrition which in turn leads to worsening 

anti-TB medications side effects especially hepatoxicity (257). Also, food insecurity exposes 

patients to delay their treatment which might pave ways for non-adherence and multidrug 

resistance tuberculosis (257).  

The prevalence of household food insecurity found in our study at baseline (49.3%), first 

(45.9%), and second follow-up (39.6%) was higher than the finding of a study done in South 

Africa among patients with multidrug resistance tuberculosis (21.01%)(233). This difference 

might be due to the socio-cultural difference between Ethiopia and South Africa. Also, while our 

study was done among patients attending their treatment at the outpatient department, the study 

done in South Africa was done among patients admitted to the hospital and this might lead to 
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lower food insecurity due to patients may access food from the hospital. The prevalence of 

severe food insecurity found in our study at the end of six months (second follow-up) (23.5%) 

was in line with a similar study done in South India (23.1%) (258). 

In this study, the male gender was less likely to have food insecurity which is in line with the 

studies done in South Africa (233) and a systematic review done by Jung NM et al in which 

females were 75% times more likely to be food insecure compared to male (259). Severe food 

insecurity was also found to be associated with mental distress in our study which is similar to a 

systematic review done by Maynard M et al (260). Also, a systematic review done by Jone A.D 

showed that food insecurity has a strong relationship with mental health problems (232, 260). 

Our finding is also in line with a community-based study done among adolescents in Southwest 

Ethiopia (261). This might be due to food insecurity could be a chronic stressor that may lead to 

mental distress but further study is needed. 

4.9 Strengths 

The strengths of this study are the prospective cohort design, longitudinal data collection, 

intensive training given for data collectors, multi-center data collection, and the use of 

standardized instruments to assess outcome variables and predicting factors.  

4.10 Limitations 

This study has some limitations. Due to social desirability bias, patients might minimize 

reporting of the amount and frequency of substance they were using. Also, measuring adherence 

based on pills count may not reflect the real adherence situation for the same reason as some 

patients might not bring all leftovers of medications during the follow-up. Likewise, follow-up 

and data collections have been carried out by health professionals working in the respective TB 

clinic, so their assessment of adherence might be biased. However, overestimating adherence 

may have biased our results towards a null effect and led to underestimating the effect of 

substance use disorders, so we are confident that our estimates are conservative. The 

participation of district tuberculosis focal persons and other health professionals in the 

supervision of data collection might also introduce bias.  

The generalizability of this finding is only to new patients who were on treatment at outpatient 

health centers and the hospital found in Jimma because this study did not include health posts, 

patients on re-treatment, MDR-TB, and patients attending their treatment at inpatient 

department.  
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5. Conclusions 

The prevalence of substance use disorder (alcohol and khat) was high among patients with TB in 

Southwest Ethiopia. Substance use disorders predict a greater likelihood of anti-TB medication 

non-adherence among TB patients. These findings imply the importance of integrating substance 

use disorder screening and treatment into the existing tuberculosis services to reduce the effect of 

substances on treatment outcomes including adherence. 

There is a high prevalence of mental distress and food insecurity in this study, and this could 

affect treatment outcomes. Quality of life improved over the six months of follow-up. However, 

there was no association between substance use disorder and quality of life, and mental distress.  

Furthermore, it is essential to integrate mental health services into TB treatment programs to 

prevent and treat mental distress which could affect TB treatment outcomes. Also, future 

research should focus on the relationship between mental distress and TB treatment outcomes as 

well as how to mitigate this problem. Likewise, it would be better to screen food insecurity 

among TB patients and provide food or cash assistance for those who need it. Food insecurity 

may lead to exacerbation of the disease and malnutrition so that early detection and intervention 

are mandatory.   
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Abstract  

Introduction: Tuberculosis (TB) is a leading cause of morbidity and mortality in low and 

middle-income countries. Substance use negatively affects TB treatment outcomes. Our recent 

study has found that khat use predicted poorer adherence to anti-TB medications. However, there 

is scarce longitudinal study on predictors of khat use among outpatients with TB, and this study 

aimed at addressing this research gap.  

Methods: From October 2017 to October 2018, 268 outpatients with tuberculosis on DOTs were 

enrolled in a longitudinal study from 26 health institutions in Southwest Ethiopia.  Structured 

questionnaires translated into local languages (Afaan Oromoo and Amharic) were used to assess 

khat use. Patients were followed for six months, and data were collected on three occasions 

during the follow-up. A generalized linear mixed model was used to identify the relation 

between khat use and predictors. Model fitness was checked using the Bayesian Information 

Criterion (BIC). Odds ratio (OR) and 95% CI were used to describe the strength of association 

between the outcome variable and predictors. 

Results: The overall prevalence of khat use at baseline and first follow up was 39.2% while it 

was 37.3% at second follow up. Of this, 77.1% and 96.2% of them believed that khat use reduces 

the side effects of anti-TB medications and symptoms of tuberculosis respectively. In the final 

model, being male (aOR=7.0, p-value=0.001), being government employee (aOR=0.03, p-
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value≤0.001) and presence of alcohol use disorders (AUD) (aOR=2.0, p-value≤0.001) predicted 

khat use among outpatients with tuberculosis.  

Conclusion: A considerable proportion of patients with TB used khat throughout DOTs and 

wrongly perceived  that it had health benefits. The finding implies that all patients diagnosed 

with TB should be screened for khat use, and a particular emphasis should be given to males and 

individuals with a history of alcohol use. Moreover, further studies are needed to assess patients‟ 

beliefs regarding the benefits of khat use so that interventions can be developed.   

Keywords: Khat use, alcohol use disorder, tuberculosis, anti-TB adherence, Ethiopia, sub-

Saharan Africa. 
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Introduction  

Globally, despite the availability of effective anti-TB drugs,  tuberculosis (TB) remains a major 

public health problem and one of the top ten causes of death from a single agent (1). According 

to the 2018 World Health Organization (WHO) report, 10 million people were infected by TB 

across the world, while an estimated 1.6 million of people died because of the disease in 2017 

(1). The burden of TB is exceptionally high in middle and low-income countries because of 

poverty, malnutrition, overcrowded living condition, poor ventilation,  HIV, and other chronic 

diseases. Similarly,  substance use disorders, remain the major contributing factors for TB in 

these countries (1-5). Almost 90% of all patients with TB living in these countries face elevated 

TB-related mortality rates (1, 4). Out of the total deaths attributed to TB in 2017, over 80% of 

the deaths were from Africa and Southeast Asia (1). Ethiopia is one of the 22 countries with the 

highest burden of tuberculosis with an incidence rate of 164 and a mortality rate of 24 per 

100,000 (1, 4). Moreover, TB was the second most frequent cause of death in Ethiopia next to 

Malaria (4). Non-adherence to the medication has been earmarked as one of the major issues 

contributing to excess mortality in Ethiopia (6-8). Besides, non-adherence increases the risk of 

multi-resistant TB strains. While any substance use disorder among patients with TB might 

decrease adherence, it has been shown that excessive use of khat and alcohol may be one major 

reason for non-adherence to treatment regimens in Ethiopia (9-11).  

Khat is an amphetamine-like natural stimulant that has legally been used for many years in East 

Africa and the Southern Arabian Peninsula (12-14). Khat use belongs to stimulant use disorder 

(15). Fresh leaves of khat contain more than 40 types of compounds, among these, cathinone and 

cathine are known stimulants (12-14, 16, 17).  

Studies showed that people use khat to be alert while praying, to reduce the feeling of hunger, to 

enhance productivity at work, and to elevate their mood and to be physically strong (18-22). 

Also, factors such as common mental disorder, being male, and other sociodemographic 

characteristics were found to determine khat use in the general population (21, 23). However, 

using khat for a long period leads to khat use disorder which could have a potential impact on the 

mental and physical health of the users (24, 25). Likewise, cathinone which is found in khat has 

been linked to a decreased immune response that might increase the risk of developing TB (26). 

Besides, TB seems to be more frequently underdiagnosed in khat users (27-29). Khat users with 

TB were found to have higher bacillary load and were more likely to develop drug resistance 

(30). Also, they were more likely to be stigmatized (31), had longer treatment regimens (32), 



84 

 

poor adherence (7, 19), poor appetite (33), and increased levels of anxiety (10). Even though 

khat use is known to affect treatment outcomes and mental health of patients with tuberculosis, 

there is only limited longitudinal study on the magnitude and predictors of khat use among 

patients with TB in Ethiopia and other African countries. Knowing the predictors and magnitude 

of khat use would help to tailor interventions and to intensify the efforts to improve treatment 

outcomes of TB. Moreover, early identification of predictors of khat use is important to take 

preventive measures to mitigate complications such as comorbid mental illness and MDR-TB. 

Therefore, our study aimed at assessing longitudinally the magnitude and predictors of khat use 

among patients with TB in Southwest Ethiopia. 

Methods  

Study area and design  

A longitudinal study was conducted among patients with tuberculosis in Jimma Zone, Southwest 

Ethiopia. Jimma Zone has more than three million inhabitants; about 3% of the total population 

of Ethiopia. In Ethiopia, TB care is mainly provided by local decentralized health centers to 

increase take-up of therapy and to monitor Directly Observed Treatment (DOT). There were 112 

health centers in Jimma Zone. Out of these,  91 were providing services for patients with TB at 

the time of data collection..  Likewise, there were dedicated TB treatment services at all 

hospitals.  Patients were recruited from four hospitals and 22 randomly selected health centers of 

Jimma Zone. Twenty health centers and three hospitals were situated in rural areas whereas one 

hospital and two health centers are found in Jimma town. The study was conducted over a year 

from October 2017 to October 2018.  

Study population and sampling procedure 

This study included all patients who had recently been diagnosed with TB and started DOT in 

the selected health centers and hospitals. Patients who had started TB treatment within less than 

four weeks and not planning to transfer to other health institutions were included in the study. 

There are two reasons for including new patients who started treatment within four weeks. The 

first one is to see if there will be any change over time and the second is to see whether the 

patients increase or decrease their Khat use. Patients whose age is  less than 18 years, patients 

infected with multidrug-resistant TB strains, polysubstance users (using three or more 

substances), and patients who were hospitalized during data collection were excluded from the 

study. The data for this study was drawn from a cohort registered as ጤ/ኢ/ም/ድ/ም/ዳ/476/2011 
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(Institute of health, research, and postgraduate director 476/2011) which aimed to assess 

substance use disorder, quality of life, mental health and adherence to anti-TB medication. The 

sample was calculated considering power=80%, 95% confidence interval, 62.4% prevalence of 

non-adherence to anti-TB medications among khat users, 43.6% prevalence of non-adherence 

among non-khat user TB patients, and 20% of drop out. The total sample size was 268, and 

patients who fulfilled the inclusion criteria and consented to participate in the study during the 

data collection period were consecutively recruited then baseline data were collected. Patients 

were followed on two occasions: at the end of two and six months.  

Patients who were using khat (105) and free of khat use (163) were followed for six months. 

Detail information regarding the study was given by trained data collectors to each patient before 

the written informed consent was obtained. 

Data collection procedure 

Before data collection, the questionnaires were pretested on a sample (5% of the total sample) of 

patients with TB outpatients who had been on treatment at one health center in Agaro (a town 

found in Jimma zone at a distance of about 45 kilometers from Jimma city) to check whether the 

questions work as intended or understood by patients. Fourteen patients from the pretest were not 

included in the final analysis of the data. Patients were interviewed on three occasions, namely, 

baseline (starting treatment), first follow up (after 2 months), and second follow up (at the end of 

six months). The follow up was made at the end of two and six months of treatment because it is 

the end of intensive as well as the continuous phase of the treatment. Also, at the end of the six-

month, patients received another test for tuberculosis so that the status of the patients would be 

known. Recruitment of patients and data collection were carried out by health professionals who 

were working in the tuberculosis clinic and specifically trained on the questionnaires, supervised 

by trained district focal persons. Interviews were conducted within the respective health 

institutions when the participants came for their TB clinic visits. All questionnaires including the 

pretest were translated into Afaan Oromoo and Amharic languages because the participants 

speak either of the two languages.  

Data collection tools 

Outcome variable: A questionnaire used to assess khat use was developed after reviewing 

different kinds of literature because there is no specific standard tool to assess khat use in any 

population. In this study, khat use was defined as using khat in the past 30 days before the 
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interview (34). The questionnaire includes ever use of khat, current khat use, frequency, amount,  

and patients‟ beliefs regarding khat use.   

Explanatory variables 

Socio-demographic characteristics: Structured questionnaires were used to assess the socio-

demographic characteristics (age, sex, marital status, level of education, religion, ethnicity, 

annual income, household size, occupation, place of residence) of the participants. Income was 

categorized considering the minimum monthly wage for employees of a governmental 

organization in Ethiopia which is 1,214 Ethiopian birr (36.67 Euros) (35). Then, the monthly 

income of each patient was multiplied by 12 months to obtain the annual income, and we used a 

cutoff 14,568  Ethiopian birr (439.98 Euros). 

Alcohol use disorders (AUDs): Alcohol use disorder identification test (AUDIT) was used to 

assess alcohol use disorders. The AUDIT has been evaluated over two decades and provides an 

accurate measure of the risk of AUDs across gender, age, and cultures. A multi-country 

validation of AUDIT among people attending primary health care in Norway, Australia, Kenya, 

Bulgaria, Mexico and the United States of America showed that at a cut-off score of eight or 

more, the sensitivity and specificity of AUDIT for AUDs were 0.90 and 0.80, respectively (36). 

The AUDIT has been translated and adapted for studies in the Ethiopian setting (37).  

Disease-related factors: Type of TB diagnoses (smear-positive, smear-negative, and 

extrapulmonary TB) were collected from the patients‟ charts.  

Comorbidities: Any comorbidity such as HIV, previous mental illness, hypertension, and 

diabetes mellitus were collected from patients‟ charts.  

Mental distress: Self-reporting questionnaire-20 (SRQ-20) which was developed by WHO was 

used to assess mental distress. This questionnaire assesses depressive, anxiety, and somatic 

symptoms that patients have experienced in the past four weeks.  SRQ-20 has been adapted and 

validated in the Ethiopian setting, but the cut-off point varies from study to study (38, 39). In this 

study, a total score of below 7 indicates the absence of mental distress whereas values of 7 and 

above indicate mental distress.  At a cut-off point 7/8 the sensitivity and specificity was  89.7% 

and 95.2% respectively (40, 41). 
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Data analysis  

Participants‟ characteristics and study variables were described using descriptive statistics. A 

generalized linear mixed model was used to examine the predictors of khat use over six months. 

The model was built based on the theoretical importance and the adequate number of participants 

in each cell for each category. The missing value was excluded from the analysis. The findings 

have been adjusted for potential confounders.  An intercept only model was used to investigate 

khat use over time (model 0) without adding other variables; model 1 investigated the 

longitudinal association of khat use and socio-demographic characteristics variables. Model 2 

investigated the association between socio-demographic variables, mental distress, and the 

outcome variable (khat use). Model 3 was adjusted for the full set of predictors and examined 

covariates related to the khat use. Model fit was examined with the Bayesian Information 

Criterion (BIC). Lower BIC indicates a better model fit. Data were analyzed using R studio 

(1.2.1335). The study findings are reported in line with the Strengthening the Reporting of 

Observational Studies in Epidemiology (STROBE) statement. 

Ethical considerations 

Ethical clearance was obtained from Jimma University and LMU Ethical Review Boards. After 

the participants were given detail information about the importance of the study, written 

informed consent was obtained from each patient. The anonymity of the study participants was 

kept in all stages of data processing and write-up of the manuscript. Patients who were using 

khat more than once weekly were advised to contact a mental health professional.  

Results 

Socio-demographic and clinical characteristic  

In this longitudinal study, a total of 268 patients (age range of 18 to 80 years, mean age 32.4, SD 

=14.4, 60.1% male) were recruited. The majority of the study participants were married (58.6%) 

and Muslim (61.6%). Two-third (63.1%, n=169) of all participants did not attend formal 

education (see table 1). A total of 40.3% (n=108), 32.5% (n=87), and 27.2% (n=73) were 

diagnosed as smear-positive, smear-negative and extrapulmonary TB, respectively. At baseline, 

3.7% (n=10) patients were diagnosed with HIV, and 7.1% (n=19) with other comorbidities (see 

table 1). There were 22 missing data of annual income which we excluded from the analysis.  
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Table1: Characteristics of patients with tuberculosis in Southwest Ethiopia 2017/18 

(n=268). 

Variables  Frequency  

N (%) 

Khat use  

Baseline First follow-up 

(end 2
nd

 month) 

Second follow-

up (end of six 

months) 

N (%) N (%) N (%) 

Gender Male  161(60.1) 75(46.6) 75(46.6) 67(41.6) 

Female  107(39.9) 30(28.0) 30(28.0) 33(30.8) 

Age  18-24 93(34.7) 33(35.5) 30(32.3) 28(30.1) 

25-34 87(32.5) 32(36.8) 30(34.5) 32(36.8) 

35-44 36(13.4) 18(50.0) 20(55.6) 15(41.7) 

45-54 27(10.1) 13(48.1) 13(48.1) 13(48.1) 

55-64 25(9.3) 9(36.0) 12(48.0) 12(48.0) 

Annual 

income  in 

Eth Birr 

 14,568  206(76.9) 86(41.7 ) 85(41.3) 83(40.3) 

>14,568  40(14.9) 11(27.5) 15(37.5 ) 13(32.5) 

Marital 

status 

Single 97(36.2) 33(34.0) 30(30.9) 26(26.8) 

Married 157(58.6) 66(42.0) 70(44.6) 68(43.3) 

Divorced/widow 14(5.2) 6(42.9) 5(35.7) 6(42.9) 

Religion Orthodox  82(30.6) 21(25.6) 19(23.2) 20(24.4) 

Muslim 165(61.6) 83(50.3) 84(50.9) 78(47.3) 

Protestant and 

others 

21(7.8) 1(4.8%) 2(9.5) 2(9.5) 

Ethnicity  Amhara 59(22.0) 13(22.0) 12(20.3) 12(20.3) 

Oromo 165(61.6) 79(47.9) 79(47.9) 74(44.8) 

Tigre/Gurage 44(16.4) 13(29.5) 14(31.8) 14(31.8) 

Occupation  Merchant  29(10.8) 21(72.4) 7(58.6) 17(58.6) 
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Farmer  92(34.3) 47(51.1) 47(51.1) 49(53.3) 

Government 

Employee 

105(39.2) 24(22.9) 26(24.8) 21(20.0) 

Daily laborer 42(15.7) 13(31.0) 15(35.7) 13(31.0) 

Education  No formal 

education 

169(63.1) 15(32.5) 56(33.1) 46(27.2) 

Primary/secondar

y 

71(26.5) 35(49.3) 34(47.9) 36(50.7) 

Tertiary  28(10.4) 15(53.6) 15(53.6) 18(64.3) 

Family size Less than 5 181(67.5) 70(38.7) 37(42.5) 66(36.5) 

5 and more  87(32.5) 35(40.2) 8(37.6) 34(39.1) 

Residence  Rural  127(47.4) 59(46.5) 57(44.9) 55(43.3) 

Urban  141(52.6) 46(32.6) 48(34.0) 45(31.9) 

HIV  Positive   10(3.7) 6(60.0%) 7(58.3) 8(42.1) 

Negative  258(96.3) 99(38.4) 98(38.3) 92(36.9) 

Mental 

distress  

No  36(34.6) 55(33.1) 77(36.8) 

 Yes  69(42.1) 50(49.0) 23(39.0) 

*There were 22 missing data of annual income. 

Prevalence of khat use  

The prevalence of khat use was 39.2% (n=105) at baseline and after two months, and 37.3% 

(n=100) at the end of six months. Of the total khat users, 24.8% (n=26), 46.7% (n=49), and 

37.0% (n=37) chewed khat daily at baseline, first follow up and second follow up respectively, 

while 55.2% (n=58), 46.7% (n=49) and 32.0% (n=32) chewed it 2-3 times per week.   

Those patients who were using khat were compared against patients free of khat use during the 

follow-up. Males were found to use khat more than women at baseline (46.6% versus 28.0%, 

p<0.05), at second month (46.6% versus 28.0%, p<0.001), and sixth month (41.6% versus 

30.8%). The majority of khat users were merchants (72.4%, n=21), followed by farmers (51.1%, 

n=47), and being educated till the tertiary level (53.6%, n=15) at baseline (see table 1). The 
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majority of khat users (77.1%, n=81) believed that khat can reduce medication side effects or 

reduce symptoms of tuberculosis (96.2%, n=101). 

The prevalence of mental distress among patients with khat users was 42.1% (n=69), 49.0% 

(n=50) and 39.0% (n=23) at baseline (T0), first (T1) and second (T2) follow up respectively. At 

the end of the second month, the majority (76.7%, n=33), of khat users were found to have 

alcohol use disorder). 

Predictors of  khat use 

The results of multivariable modeling are shown in Table 2. The prevalence of khat use did not 

change significantly over time (p=0.48 in the final fully adjusted model). The strength of 

association was improved over time as witnessed by further improvement of model fit 

(BIC=815.7).  Being male and having AUDs were indicators for khat use after multivariable 

adjustment. Merchants still had a higher probability of khat use than government employees or 

day laborers. The odds of khat use among government employees was 97% lower when 

compared to that of merchants (aOR=0.03, p-value= 0.001). Age, income, and mental distress 

were not associated with khat use.  
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Table 2: Predictors of khat use among patients with tuberculosis in Southwest Ethiopia (n=268) in 2017/18).  

Variables  Intercept only (empty model) Model1 (Socio-demography) Model2 (Model 1 including 

mental distress) 

Model3 (Full model ) 

OR                   P-

Value 

95%CI(upper, 

lower) 

aOR P-

Value 

95%CI(upper, 

lower) 

aOR P-

Value 

95%CI(upper, 

lower) 

aOR P-

Value 

95%CI(upper, 

lower) 

Gender  Female  Reference            

Male  - -  5.9 0.01 2.0,17.7 5.9 0.01 2.0,17.7 7.0 0.001 2.2,22.2 

Age  

 

18-24  Reference            

25-34 - -  0.9 0.83 0.2,3.2 0.9 0.83 0.2,3.2 0.9 0.83 0.2.3.4 

35-44 - -  1.8 0.50 0.3,10.1 1.8 0.49 0.3,10.1 2.0 0.47 0.3,12 

45-54 - -  1.1 0.91 0.2,7.4 1.1 0.92 0.2,7.4 1.3 0.82 0.2,9.2 

55-64 - -  0.5 0.41 0.1,3.0 0.5 0.42 0.1,3.0 0.5 0.47 0.1.3.5 

Annual Income in  

Ethiopian birr  

<14,568   Reference            

 14,568  - -  0.4 0.19 0.1,1.6 0.4 0.19 0.1,1.6 0.3 0.16 0.8,1.5 

Occupation  

 

Merchant  Reference            

Farmer  - -  0.2 0.08 0.04,1.2 0.2 0.08 0.04,1.2 0.2 0.05 0.02,1.0 

Government 

Employee 

- -  0.04 0.001 0.01,0.3 0.04 0.001 0.01,0.3 0.03 0.001 0.01,0.2 

Day laborer - -  0.1 0.03 0.01,0.8 0.1 0.02 0.02,0.8 0.1 0.01 0.01,0.6 

Religion  Orthodox  Reference            
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Muslim    -  3.3 0.04 1.0,10.6 3.3 0.04 1.0,10.6 2.6 0.3 0.8,8.6 

Protestant   -  0.03 0.01 0.01,0.5 0.03 0.01 0.01,0.5 0.01 0.01 0.01,0.3 

AUD 

 

No  Reference            

Yes   -        2.0 0.001 6.0,38.1 

Mental distress No  Reference            

Yes     - - - 1.0 0.96 0.5,2.0 1.0 0.94 0.7,5.2 

Time   0.9 0.48 0.7,1.2 0.8 0.2 0.6,1.1 0.8 0.25 0.6,1.2 0.9 0.47 0.6,1.3 

BIC  819.0 815.2 821.9 815.7 
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Discussion  

To our knowledge, this study is the first longitudinal study investigating predictors of khat use 

among patients with tuberculosis in Africa. Alarmingly, TB-patients believed that the use of khat 

is beneficial during treatment. Alcohol use disorder and male gender were predictors of 

continued khat use among TB patients in Southwest Ethiopia.   

In this study, the prevalence of khat use was slightly declined over time from 39.2% at baseline 

to 37.3% at the end of six months. The reason might be patients use more khat at baseline as a 

self-treatment for tuberculosis related symptoms and medication side effects. Because we 

identified that most patients believe khat can reduce symptoms of tuberculosis and medication 

side- effects. So, when they get improvement from the disease, they might reduce their khat use 

but further study is needed.  

The prevalence of khat use observed in this study at baseline (39.2%), during the first (39.2%) 

and second follow up (37.3%) was far higher than another study conducted in South Ethiopia 

which found moderate and high khat use to be 14.3% and 1.7% respectively (9).  The difference 

might be due to the fact that the setting for the present study is known with a higher level of khat 

consumption than other regions and zones in Ethiopia except for the Diredawa town and Harari 

region (42). In these regions, khat is considered as part of the culture for the lubrication of social 

cohesion. Arguably, it is also seen as a help to stay alert during the praying time which patients 

would not like to miss (18, 22, 43). This is generally worrisome as khat use has been shown to be 

associated with poor treatment outcomes among patients with tuberculosis (44).   

The prevalence of khat use found in the current study is lower than the finding from a 

prospective nest case-control study done in Yemen (46.7%)(19). The difference might be due to 

the definition of current khat use which is 30 days in our study, while this was not specified in 

the Yemenite study. Likewise, socio-cultural differences might contribute to the discrepancy 

between the two studies. We found that the proportion of khat use among male participants 

(46.6%) was far higher than among female participants (28.0%), which is consistent with the 

findings of previous studies (45, 46). This might be due to cultural restriction on females 

regarding substance use including khat (45, 46). Even though khat consumption among women 

is substantially lower than men, they are at higher risk of mental and physical effects of 

substance use disorder than men which is associated with hormonal factors (45, 47). In this 

study, more than 2/5th of khat users reported that they were suffering from mental distress. 

Previous studies found that substance use (khat, alcohol, and tobacco) is associated with mental 
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distress (10, 48), and specifically, khat was reported to increase emotional disturbance (49). 

However, we could not show a clear association of mental distress and khat use in the adjusted 

models. Patients might be tempted to use khat as a self-treatment for their mental distress, but 

this observation needs to be supported by further investigations.  

During the first follow up, a majority (76.7%) of patients who were using khat reported that they 

have alcohol use disorder. This could be due to the fact that patients might resume drinking 

alcohol after they begin to feel better within two to three weeks because bacterial load then 

usually starts to decline (4). In addition, since alcohol counteracts the stimulant effect of khat 

such as sleep disturbance and restlessness, patients might be inclined to use both substances 

together (43, 50, 51).  Likewise, in this study, khat use was associated with alcohol use which is 

in agreement with previous studies  (43, 48). Combining alcohol and khat would affect patients' 

treatment outcomes and lead to physical and mental health problems. Because, both khat and 

alcohol were found to have a potential impact on the immunity of the user and associated with 

mental distress so that patients may develop severe medical and mental health complications or 

die earlier than non-users (26, 52, 53). Furthermore, these two substances have an association 

with treatment-resistant tuberculosis (30, 32, 54, 55).  

This study found that the majority (77.1%) of khat users believe that using khat can reduce anti-

TB medication side effects which is consistent with a cross-sectional study conducted in the 

Butajira, Ethiopian (18). This may be due to misinterpreting the euphoric mood from khat as a 

decrease in medication side effects. However, health professionals should create awareness 

regarding the effect of khat on mental and physical health so that patients may consider reducing 

their khat use.  In this study, almost all khat users (96.2%) believe that khat use reduces TB 

symptoms, however, this is in clear contrast to the study indicating that patients with khat use 

had a higher bacterial load (30).   

Moreover, we have found that merchants were using khat more than a farmers, government 

employees, and daily laborers which is in line with studies conducted in the general population 

(42, 56, 57). This might be due to the fact that merchants use khat to be alert and energetic at the 

workplace (58). Also, some of the merchants may be khat sellers and, as a result, they chew khat 

to attract customers but further study assessing this situation is needed.  

To our knowledge, our study was unique in exploring predictors of continued khat use among 

patients with tuberculosis using a longitudinal study with multiple assessments and with no 

attrition. However, the following limitations need to be acknowledged. Because of social 
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desirability, patients might minimize or deny their khat use and this could underestimate the 

magnitude of khat use. It could also affect the association of predictors with the outcome 

variables. Also, health professionals who were working in a TB clinic collected the data that 

might contribute to this bias; because patients may be inclined to not report about their khat use 

or minimize its amount. However, the prevalence of khat use was still higher than in other 

studies so our estimates might be rather conservative. There is no standardized instrument for the 

assessment of khat use. However, we are confident that we were able to capture khat use with 

sufficient precision. Moreover, patients with MDR-TB and who were attending their treatment at 

health posts, i.e. in more remote areas, were excluded from the study; hence the findings of the 

study may not be generalized to all patients with TB in Southwest Ethiopia. The findings of this 

study cannot be generalized to those patients who are getting treatment at the inpatient 

department who have limited access to psychoactive substances including khat. Moreover, since 

our sample size is not adequate, it might be difficult to draw a strong conclusion, but we can 

make an estimation based on the sample size without having a critical problem that could affect 

our findings.  Also, we did not cover all possible predictors, and as a result, we recommend a 

qualitative study to explore other predictors of khat use among TB patients.  

Conclusions 

In conclusion, a significant proportion of patients on anti-TB continue to use khat throughout 

their course of treatment. Predictors of khat use were being male and concomitant alcohol use 

disorder. These findings underscore the need to integrate the screening and treatment for 

substance use, specifically for khat, into the tuberculosis services. All patients diagnosed with 

TB should be screened for khat use and a particular emphasis should be given to males and 

individuals with a history of alcohol use. Furthermore, patients‟ beliefs about the beneficial 

effects of khat on tuberculosis outcomes need to be investigated so that these beliefs can be 

counteracted effectively.  
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Abstract  

Objectives: In Ethiopia, little is known about the association between substance use disorders 

and adherence to anti-TB medications. Therefore, the objective of this study was to assess the 

effect of substance use disorders on adherence to anti-TB medications in Southwest Ethiopia.  

Design: Prospective cohort study. 

Settings: Patients were recruited from 22 health centers and four hospitals in Southwest 

Ethiopia.   

Participants: This study was conducted among 268 patients with tuberculosis, aged 18-80 in 

Southwest Ethiopia between October 2017 and October 2018. At baseline, patients who were 

exposed substance use disorders (134 patients) and unexposed to substance use disorders (134 

patients) were recruited. Patients were followed for six months, and data were collected on three 

occasions. 

Main outcome measure: Adherence to anti-TB medications. 

Results: Patients with substance use disorders had consistently higher prevalence of non-

adherence than those without, 16.4% vs. 3.0% at baseline, 41.7% vs 14.4% at two month follow 

up, and 45.7% vs 10.8% at six month follow up assessments. Patients with khat use disorder 

were 3.8 times more likely to be non-adherent to anti-TB medications than patients without khat 

use disorder (aOR 3.8, 95%CI=1.8-8.0). Patients who had alcohol use disorder were also 3.2 

times likely to have poor adherence compared to their counterparts (aOR=3.2, 95%CI=1.6-6.6). 

In addition, being educated (aOR =4.4, 95%CI=1.7-11.3), and being merchant (aOR=6.1, 

95%CI=1.2-3.0) were associated with non-adherence to anti-TB medications.  
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Conclusion: Khat and alcohol use disorders predict greater likelihood of non-adherence to anti-

TB medication. This implies the need to integrate the management for substance use disorders 

into the existing tuberculosis treatment services.  

Keywords: Substance use disorders, alcohol, khat, anti-TB adherence, non-adherence, Ethiopia. 

Strengths and limitations 

  The strengths of this study are the prospective cohort design, longitudinal data collection, 

including patients from urban and rural health institutions, intensive training for data 

collectors, multi-center data collection, and use of standardized instruments. 

  Due to social desirability, patients might minimize reporting of the amount and frequency 

of the substances they were using.  

  Measuring adherence based on pills count may not reflect the real adherence situation, 

since patients may not bring all leftover medications during the follow up.  

  Follow up and data collections have been carried out by health professionals working in 

the respective TB clinic. As a result, their assessment of adherence might be biased.  

  Hospitalized patients, patients on re-treatment, and patients with MDR-TB were not 

included in this study, and this may limit the generalizability of the result for these 

patients. 

 

 

 

 

 



 

106 

 

Introduction  

Tuberculosis (TB) is a preventable and treatable disease but it remains one of the major diseases 

leading to death worldwide (1, 2). World Health Organization (WHO) estimates that 1.6 million 

persons died of TB in 2017 (1); almost 20% of them were HIV positive (1). The number of TB 

patients is estimated at about 10 million with an annual incidence of 6·4%. TB remains the main 

reason for premature mortality among HIV positive patients (1).  

TB is most prevalent in middle and low-income countries. This exerts enormous pressure on 

societies as TB mainly affects mostly adults in the economically productive age groups (1, 3, 4). 

In fact, 87% of cases worldwide are from Asia, Africa, and the Russian Federation (1, 5). 

Tuberculosis related morbidity and mortality also remain high in low and middle-income 

countries. Because these countries have poor nutrition, unfavorable housing conditions, and 

unstable health care (1). Notably, 117,705 new cases were registered in 2017 in Ethiopia, 

corresponding to an annual incidence of 164 per 100,000 habitants (1). Ethiopia remains one of 

the top 22 countries having the highest TB mortality with an estimated mortality rate of 24 per 

100, 000 inhabitants in 2017 (1). 

Long-term adherence to standardized medication is the key to successful treatment of TB as non-

adherence may lead to the emergence of multidrug-resistant TB (MDR-TB), an increasing global 

health threat (1, 6, 7).  Non-adherence to anti-TB medication could also lead to a lower treatment 

success rate (8, 9), default, and death (10, 11).  Thus, Ethiopia has developed a national TB 

treatment guideline to ensure adherence through regular appointments and supervised drug 

administration, and to reduce poor treatment outcomes (12).   

In Ethiopia, the prevalence of non-adherence among TB patients has been estimated to range 

from 10% in Amhara region to 24% in Southern Nations and Nationalities of Ethiopia (13). To 

counteract this, the Ethiopian has implemented Direct Observed Treatment (DOT) services in 



 

107 

 

almost all health institutions (12), but its impact on medication adherence is unclear and the 

reasons for non-adherence are still poorly understood. 

Among the reasons for non-adherence, substance use disorders have been found to play a 

dominant role (8, 14-16). Substances such as alcohol, tobacco, khat, and illicit drugs are 

commonly used among patients with TB (17-19). Patients with TB are also at risk of increased 

morbidity, and premature mortality due to substance use disorders (20). Because, substance use 

disorders such as alcohol and tobacco are associated with MDR-TB (21, 22).  

Khat is a natural stimulant with over 40 active compounds. Among these, psychoactive 

alkaloids, cathinone, and cathine cause the stimulating effect, and lead to craving and 

dependency (23-26). There is evidence that khat use increases susceptibility to tuberculosis (27-

31), and maybe associated with poor TB treatment outcomes (14, 32), prolonged duration of 

treatment (33), and high load of bacteria in TB patients (34). In Yemen, khat use has been shown 

to  be associated with non-adherence to anti-tuberculosis medications (35), probably because 

khat disrupts patients‟ sleep patterns and causes them to miss their appointments (35, 36). 

Ethiopia, like Yemen, counts among the few countries where khat use is legal. Khat use disorder 

may be an important but unrecognized threat to anti-TB medication adherence. Filling the 

information gaps about the effect of substance use disorders will help to improve TB treatment 

outcomes and inform decision makers about the need for an integration of substance use disorder 

treatment in TB control programs in the future. Therefore, the objective of this study is  to assess 

the effect of substance use disorders (including khat and alcohol) on adherence to anti-TB 

medications in Southwest Ethiopia. Specifically, we examined the association of the most 

frequently used substances, namely khat and/or alcohol, on adherence to guideline compatible 

TB treatment. 
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Methods 

Study area, period, and patients 

We conducted a prospective cohort study in Jimma zone and Jimma city special zone.  Jimma 

city special zone is the capital city of Jimma zone and located in the Southwestern part of 

Ethiopia, 352 km from Addis Ababa, the capital of the country. The city has a tertiary hospital 

and a zonal hospital, as well as four functional health centers those currently providing services.  

Similarly, Jimma Zone has 18 districts and located in the Southwest of Ethiopia. Overall, the 

zone has more than three million inhabitants.  During the period of this study, Jimma Zone had 

112 health centers and three hospitals. Out of these government‟s public health facilities, 91 

health centers and all hospitals were providing services to TB patients. In this study, data was 

collected from a total of 26 health institutions (22 health centers and four hospitals). From Jimma 

city, we randomly selected 2 health centers and one hospital. We also randomly selected 20 

health centers and three hospitals from the Jimma Zone. Patients were included if they had 

initiated anti-TB treatment within a month of start of the study at the selected health centers and 

hospitals between October 2017 and October 2018. Patients were recruited over the first six 

months. Follow-ups were done at the end of two and six months of treatment.  

Study design 

This study is a multicenter prospective cohort study. We did not pair exposed and non-exposed 

patients by a certain character. Patients recruited to the cohort were interviewed on three 

occasions, namely, baseline (starting treatment), first follow up (after 2 months), and second 

follow up (at the end of six months).   
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Sample size assumption and sampling procedure 

In Ethiopia and other African countries, we could not find a study done regarding substance use 

disorders (alcohol, tobacco, cannabis, amphetamine and others) and adherence to anti-TB. So, 

we were forced to calculate the sample based on the proportion of adherence to anti-TB among 

khat users TB patients.  The prevalence of non-adherence among TB patients who also used khat 

from previous studies was 62·4% (35). The prevalence of non-adherence among non khat user 

TB patients was 43·6% (35).  We have included 111 exposed (with substance use) and 111 

unexposed (without substance use) individuals to detect a difference of non-adherence to anti-TB 

medication at an alpha level of 0·05 and with a power of 80% using the corrected Fleiss sample 

size calculation [EPInfo
TM

] (37). The total sample size was calculated considering a 20% of drop 

out rate and the final sample size was 134 in each group which totals 268 TB patients. New TB 

patients who were 18 years or older were recruited to participate in the study. Patients who had 

been on treatment for more than one month, patients on re-treatment, and MDR-TB cases were 

not included in the study.  

Instruments 

Exposure variables 

In this study, the exposure variable is substance use disorder which includes khat and/or alcohol 

use disorder.  

Substance use disorder: In this study substance use disorder was defined as having khat and/or 

alcohol use disorder. Data on tobacco, shisha, and cannabis use were collected for explorative 

data analysis. 

Alcohol use disorders (AUDs):-Alcohol use disorder identification test (AUDIT) was used to 

collect data on AUDs (38). The AUDIT was evaluated over a period of two decades, and 
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provides an accurate measure of risk of AUDs across gender, age, and cultures. With a cut-off 

score of eight or more, the sensitivity, and specificity of AUDIT for AUDs was 0·90 and 0·80, 

respectively (39). AUDIT was used in Ethiopian context and questions number two and three 

regarding standard drinks were adapted to a more locally appropriate question (40).  

Nicotine dependence: The Fagerstrom test for nicotine dependence (FTND) was used to assess 

tobacco dependence. A total score of FTND > 5 was considered as tobacco dependence (41). At 

a cut-off score >5, the FTND has good sensitivity (0·75), and specificity (0·80). The FTND has 

six items, with a total score ranging from 0-10 to measure nicotine dependence. A total FTND 

score of five indicates moderate nicotine dependence, a score of 6-7 indicates high nicotine 

dependence, and a score of 8-10 indicates very high nicotine dependence. Patients were also 

asked about their reasons for smoking tobacco (41). 

Cannabis and shisha use: Use of both substances and their frequency were assessed.  

Khat use: - Khat use was assessed by self-reported questionnaire. Since there is no standardized 

questionnaire for khat use, patterns, and reasons of khat use were assessed by using a structured 

questionnaire which was developed in the context of a literature review. Any consumption of 

khat in the last one month was considered as current khat use.  

In this study, frequent khat use (using khat daily and 2-3 times per week)  and using more than 

one bundle of khat per day was considered as khat use disorder. The term „khat use disorder‟ is 

also supported by previous study (42). 

Outcome variable 

Adherence: Adherence status of tuberculosis patients was assessed by Direct Observed 

Treatment (DOT) (based on missing appointments) and pills counts. In this study, adherence is 

defined as taking medication regularly and attending follow-up according to appointments and 
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national guideline for tuberculosis in Ethiopia (12). In this study, non-adherence is defined as 

missing at least one follow-up appointment during DOT. Non-adherence during intensive phase 

is defined as missing at least one dose of the prescribed anti-TB medication and noted separately. 

Adherence was assessed at baseline (beginning of intensive phase), at second month (end of 

intensive phase), and at end of 6 month (end of continuation phase).  

Explanatory variables 

Socio-demographic variables: Age, sex, marital status, level of education, religion, ethnicity, 

income, household size, occupation, place of residence, and living conditions were assessed 

using a structured questionnaire. Income was categorized considering that the minimum monthly 

wage for employees of governmental organization in Ethiopia of 1,214 Ethiopian birr (36·67 

Euros) (43). Then the monthly income of each patient was multiplied by 12 months to obtain the 

annual income, and we used a cutoff 14,568  Ethiopian birr (439·98 Euros).   

Disease related factors: Types of TB diagnosis (smear positive, smear negative, extrapulmonary 

TB, and MDR-TB) were collected from patients‟ charts.  

Comorbidities: All confirmed diagnoses of HIV, previous mental illness, hypertension, and 

diabetes mellitus were collected from patients‟ charts.  

Social support: Oslo Social Support Scale (The Oslo 3-items) was used to collect data on the 

strength of social support. The Oslo-3 total score 3-8 indicate poor social support, 9-11 indicate 

moderate social support, and 12-14 indicate strong social support (44). The scale had been 

validated in Ethiopia among patients with tuberculosis (45). Social support was assessed at 

baseline, second month (at first follow up), and six month (at the completion of anti-TB 

treatment or second follow up).  
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Food insecurity:  It was assessed using the Household Food Insecurity Access Scale (HFIAS) to 

determine whether the respondent has experienced any of the indicators of food insecurity in the 

previous month. Food secure if none of the items were endorsed on HFIAS, mild food insecurity 

if the respondent endorsed any of the items 1, 2, 3, and/or 4 but not the items 5 to 9, „moderate 

food insecurity‟ if the respondent has endorsed items 5, and/or 6 but not the items 7 to 9, and 

„severe food insecurity‟ if the respondent has endorsed items 7, 8, and/or 9 (46). This tool had 

been validated in Ethiopia among people living with HIV (47, 48). Food insecurity assessed at 

baseline, second month (at first follow up), and six month (at the completion of anti-TB 

treatment or second follow up).  

Data collection procedures 

Before starting data collection, the questionnaires were pretested on a sample (5% of the total 

sample) of patients with TB who were on treatment at Agaro health center. Those patients who 

participated in the pretest were not included in the main cohort study. Data were collected by 

trained health professionals working in the respective TB clinics. Data collectors were not blind 

to exposure status of the patients. Also, district tuberculosis focal persons and other health 

professionals specifically trained for this purpose participated in the supervision of data 

collection.  

Data analysis  

Data were entered to Epi Data (version 3·1) and analyzed using R studio (1.2.1335). Missing 

values of income were excluded from the analysis. Participants‟ characteristics and study 

variables were presented using descriptive statistics. Generalized linear model was used to 

examine the longitudinal effect of khat and alcohol use disorders on medication adherence 

(binary outcome).  We used an intercept only model to investigate the trajectory of adherence 

over time (model 0). Model 1 investigated the longitudinal effect of presence or absence of khat 
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and alcohol use disorders on adherence without adjusting for covariates, model 2 investigated the 

longitudinal effect of khat and alcohol on adherence while adjusting for the full set of covariates. 

Model fit was examined with the Bayesian Information Criterion (BIC). 

The covariate selection was based on a directed acyclic graph (DAG). DAGs are analytical 

method for visualizing hypotheses about causal relationships between exposure (substance use 

disorders) and outcome (adherence) (49, 50). This approach has been shown to yield valid 

adjustment sets of variables and to avoid bias (51).  

Ethical considerations 

Ethical clearance was obtained from the Ethical Review Board of Jimma University 

(IHRPGC1095/2017) and LMU (Nr: 18-017).  The study was discussed in detail and written 

informed consent was obtained from each participant. The anonymity of the study participants 

was kept at all stages of data processing and write-up of the manuscript. Patients who had 

alcohol and khat use disorder were advised to contact a mental health professional for further 

evaluation and treatment. 

Patient and public involvement 

Patients were not involved in development of the research questions, study design, interpretation 

of results or writing of the manuscript. 

Results 

Socio-demographic characteristics  

A total of 268 newly diagnosed patients (50% with substance use disorders, mean age 32.4, SD 

14.4, 60.1% male) with tuberculosis were recruited. There was no loss to follow up.   



 

114 

 

Of all patients, 10.8% (n=29), and 39.2% (n= 105) had alcohol and khat use disorders, 

respectively. No participant had tobacco, shisha, or cannabis use disorders.  Age range was 18-

80 years with 35% under 25 years (Refer to table 1). There were 22 missing data of annual 

income which we excluded from the analysis. 

Table1: Socio-demographic characteristics and substance use disorder among a cohort of patients on anti-

tuberculosis treatment in Southwest Ethiopia, 2017/18 (n=268). 

Variables  Total (%) Substance use disorder 

Baseline  

N (%) 

First follow-up  

N (%) 

2nd follow up  

N (%) 

Gender  Female  39·9  40(37·4) 35(32·7)  45(42·1) 

Male  60·1 94(58·4) 80(49·7) 84(52·2) 

Age  18-24 34·7 42(45·2) 31(33·3) 38(40·9) 

25-34 32·5 35(40·2) 34(39·1) 35(40·2) 

35-44 13·4 23(63·9) 20(55·6) 22(61·1) 

45-54 10·1 17(63·0) 16(59·3) 18(66·7) 

55-64 9·3 17(68·0) 14(56·0) 16(64·0) 

Occupation Merchant 10·8 23(79·3) 19(65·5) 20(69·0) 

Farmer 34·3 57(62·0) 51(55·4) 57(62·0) 

Government employee 39·2 37(35·2) 29(27·6) 33(31·4) 

Daily laborer 15·7 17(40·5) 16(38·1) 19(45·2) 

Education  No formal education 63·1 68(40·2) 59(34·9) 62(36·7) 

Literate  36·9 66(66·7) 56(56·6) 67(67·7) 

Annual income 

in Birr  

<14568 76·9 108(52·4) 92(44·7) 104(50·5) 

>14568 14·9 16(40·0) 17(42·5) 18(45·0) 

Marital  Single 36·2 85(54·1) 76(48·4) 87(55·4) 

 Married 58·6  39(40·2)  32(33·0)  34(35·1) 
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Divorced/widowed 5·2 10(71·4) 7(50·0) 8(57·1) 

Religion  Orthodox 30·6 43(52·4) 27(32·9) 43(52·4) 

Muslim 61·6 89(53·9) 86(52·1) 82(49·7) 

Protestant/others 7·8 2(9·5) 2(9·5) 4(19·0) 

Ethnicity  Amhara 22·0 27(45·8) 17(28·8) 29(49·2) 

Oromo 61·6 83(50·3) 82(49·7) 79(47·9) 

Tigre/Gurage 16·4 24(54·5) 16(36·4) 21(47·7) 

Family size Less than five 67·5 89(49·2) 76(42·0) 89(49·2) 

Five or greater 32·5 45(51·7) 39(44·8) 40(46·0) 

Residence  Rural 47·4 72(56·7) 59(46·5) 68(53·5) 

Urban 52·6 62(44·0) 56(39·7) 61(43·3) 

Type of 

tuberculosis  

Smear positive,  40·3 54(50·0) 43(39·8) 46(42·6) 

Smear negative  32·5 43(49·4) 39(44·8) 46(52·9) 

Extra pulmonary  27·2 37(50·7) 33(45·2) 37(50·7) 

 

Clinical characteristics and non-adherence 

Out of all patients, 40.3 % (n=108), 32.5 % (n=87), and 27.2 % (n=73) were diagnosed with 

smear positive, smear negative, and extra pulmonary TB respectively. At baseline, 3.7% (n=10) 

patients were diagnosed with HIV, and 7.1% (n=19) with other comorbidities. At baseline 9.7 % 

(n=26) were non-adherent to TB medication. At two and six months of assessment, 26.1% 

(n=70) and 27.6% (n=74) missed at least one dose of their medications respectively. . 

 The prevalence of non-adherence among patients with substance use disorder was 16.4% 

(n=22), 41.7 % (n=48), and 45.7% (n=59) at baseline, first, and second follow up respectively 

(See table 2).  

 



 

116 

 

Table 2: Various characteristics by adherence to anti-TB medications at the three time point assessments 

among patients with tuberculosis in Southwest Ethiopia 2017/18 (n=268) 

Variables  Adherence to anti-TB at 

baseline 

Adherence to anti-TB at first 

follow-up 

Adherence to anti-TB at second follow-

up 

Adherent  

N (%) 

Non-

adherent  

N (%) 

Adherent  

N (%) 

Non-adherent  

N (%) 

Adherent  

N (%) 

Non-adherent  

N (%) 

Substance use 

disorder 

No 130(97·0) 4(3·0) 131(85·6) 22(14·4) 124(89·2) 15(10·8) 

Yes  112(83·6) 22(16·4) 67(58·.3) 48(41·7) 70(54·3) 59(45·7) 

Gender Male 143(88·8)  18(11·.2) 112(69·6) 49(30·4) 83(77·6) 24(22·4) 

Female  99(92·5) 8(7·5) 86(80·4) 21(19·6) 111(68·9) 50(31·.1) 

Age  18-24 88(94·6) 5(5·4) 72(77·3) 21(22·7) 69(74·2) 24(25·.8) 

25-34 79(90·.8) 8(9·.2) 64(73·.7) 23(26·3) 67(77·0) 20(23·0) 

35-44 28(77·.8) 8(22·.2) 24(66·7) 12(33·.3) 23(63·9) 13(36·1) 

45-54 24(88·.9) 3(11·1) 21(77·8) 6(22·2) 19(70·4) 8(29·6) 

55-64 23(92·0) 2(8·0) 17(68·.0) 8(32·0) 16(64·0) 9(36·0) 

Occupation  Merchant  22(75·9) 7(24·1) 17(58·6) 12(41·4) 14(48·3) 15(51·7) 

Farmer  79(85·9) 23(14·1) 66(71·7) 26(28·3) 64(69·6) 28(30·4) 

Government 

Employee 

21(95·.5) 1(4·5) 79(75·2) 26(24·8) 82(78·1) 23(21·.9) 

Daily laborer 41(97·6) 1(2·4) 36(85·0) 6(14·3) 34(81·0) 8(19·.0) 

Education  No formal 

education 

165(97·6) 4(2·4) 145(85·8) 24(14·2) 139(82·2) 30(17·8) 

Literate  77(77·.8) 22(22·2) 53(53·5) 46(46·5) 55(55·6) 44(44·4) 

Tertiary  20(71·4) 8(28·6) 8(28·6) 20(71·.4) 10(35·.7) 18(64·.3) 

Annual income 

in Birr 

<14568 185(89·.8) 21(10·.2) 154(74·.8) 52(25·.2) 149(72·.3) 57(27·7) 

>14568 37(92·5) 3(7·.5) 30(75·.0) 10(25·0) 31(77·5) 9(22·.5) 
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Food insecurity  No  129(94.9) 7(5·1) 105(72·.4) 40(27·6) 118(72·.8) 44(27·2) 

Middle/moderate 46(80·7) 11(19·.3) 29(70·0) 12(29·.3) 26(60·5) 17(39·5) 

Severe  67(89·.3) 8(10·.7) 64(78·0) 18(22·0) 50(79·4) 13(20·6) 

Marital status Single 92(94·8) 5(5·2) 109(69·.4 48(30·6) 80(82·5) 17(17·5) 

Married 140(89·2) 17(10·8) 80(85·8) 17(17·2) 104(66·2) 53(33·8) 

Divorced/widowed 10(71·4) 4(28·6) 9(64·6) 5(37·4) 10(71·4) 4(28·6) 

Religion Orthodox  74(90·2) 8(9·8) 63(76·8) 19(23·2) 61(74·4) 21(25·6) 

Muslim 147(89·7) 18(10·3) 118(71·5) 47(28·5) 114(69·1) 51(39·9) 

Protestant and 

others 

20(95·2) 1(4·.8) 17(81·0) 4(19·0) 19(90·5) 2(9·5) 

Ethnicity  Amhara 53(89·8) 6(10·2) 49(83·1) 10(16·9) 48(81·4) 11(18·6) 

Oromo 160(90·9) 16(9·1) 119(72·1) 46(27·9) 119(72·1) 46(27·9) 

Tigre/Gurage 29(87·9) 4(12·1) 30(68·2) 14(31·8) 27(61·4) 17(38·6) 

Family size Less than five 165(91·2) 16(8·8) 132(72·9) 49(27·1) 137(75·7) 44(24·3) 

Five or greater  77(88·5) 10(11·5) 66(75·9) 21(24·1) 57(64·5) 30(34·5) 

Residence  Rural  113(89·0) 14(11·0) 94(74·0) 33(26·0) 93(73·2) 34(26·8) 

Urban  129(91·5) 12(8·5) 104(73·0) 37(26·2) 101(71·6) 40(28·4) 

Type of TB Smear positive  95(91.9) 13(8.1) 80(74.1) 28(25.9) 78(72.2) 30(27.8) 

Smear negative  81(9·1) 6(6·9) 66(75·9) 21(24·1) 64(73·6) 23(26·4) 

Extra pulmonary 66(90·4) 7(9·6) 52(71·2) 21(28·8) 52(71·2) 21(28·8) 

HIV Seronegative  233(90·3) 25(9·7) 190(74·2) 66(25·8) 183(73·5) 66(26·5) 

Seropositive  9(90·0) 1(10·0) 8(66·7) 4(33·3) 11(57·9) 8(42·1) 

Social support  Poor 83(89·2) 10(10·.8) 83(74·8) 28(25·2) 96(68·6) 44(34·1) 

Moderate   101(89·4) 12(10·6) 68(80·0) 17(20·0) 58(78·4) 16(21·6) 

Good  58(93·5) 4(6·5) 47(65·3) 25(34·7) 40(74·1) 14(25·9) 
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Effect of substance use disorder on the adherence to anti-TB medications  

The intercept only model (model 0) showed a significant decrease in the percentage of adherence 

over time (BIC= 642.5). Adding alcohol and khat use disorders (model 1) improved model fit 

(BIC=627.6): Patients with khat use disorder had a significantly higher probability of non-

adherence over time (OR= 4.2, 95%CI=2.1-8.6). The odds of non-adherence among patients 

with alcohol use disorder (AUDs) was 3.3 times that of patients free of AUDs (OR=3.3, 

95%CI=1.6-6.6). Adding covariates did not substantially change this association (OR= 2.8, 

95%CI=2.0-3.8) and further improved model fit (BIC= 642.2). In the final model, khat use 

disorder (aOR= 3.8, 95%CI=1.8-8.0), or alcohol use disorder (aOR= 3.2, 95%CI=1.6-6.6), being 

educated (aOR=4.4, 95%CI=1.7-11.3), and being merchant (aOR=6.1, 95%CI= 1.2-30.8) were 

associated with decreasing adherence (See table 3). Patients with khat use disorder were 3.8 

times more likely to be non-adherent to anti-TB medications than patients without khat use 

disorder. Also, participants whose occupation was merchant were 6.1 times more likely to be 

non-adherent to anti-TB medications compared to daily laborers.  

Table 3: Predictors of non-adherence to anti TB medications among patients with tuberculosis in Southwest 

Ethiopia 2017/2018 (n=268). 

Variables  Model 0(Intercept only)  Model 1(khat and alcohol including 

age and gender) 

Full model  

OR                   95%CI OR 95%CI aOR 95%CI 

Khat UD No Reference      

Yes  - - 4·2 2·1-8·6 3·8 1·8-8·0 

AUDs No  Reference      

Yes  - - 3·.3 1·6-6·6 3·2 1·6-6·6 

Age  18-24 Reference      

25-34 - - 1·.2 0·4-3·2 - - 

35-44 - - 1·8 0·5-6·4 - - 
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45-54 - - 0·9 0·2-4·0 - - 

>55 - - 1·2 0·3-5·1 - - 

Gender  Female  Reference      

Male  - - 1·6 0·7-3·6 - - 

Education  No formal education Reference      

Read and write/literate - - - - 4·4 1·7-11·3 

Social support  Good Reference      

moderate   - - - - 0·5 0·2-1·2 

 Poor - - - - 0·8 0·3-1·9 

Occupation  Daily laborer  Reference      

Farmer  - - - - 2·1 0·5-8·0 

Government employee  - - - - 2·1 0·6-8·0 

Merchant  - - - - 6·1 1·2-30·8 

Time T2  2·7 2·0-3·6 2·7 2·0-3·6 2·8 2·0-3·8 

BIC  642·5 672·6 642·2 

 

Discussion 

This study conducted in patients undergoing standardized treatment for tuberculosis in 

Southwest Ethiopia revealed three important findings: 1) adherence to medication decreased over 

the course of treatment; 2) substance use disorders, particularly khat and alcohol contributed to 

this non-adherence; and 3) this association was independent of other factors such as education, 

social support, and occupation.  

It is alarming that adherence to TB medication decreased over the course of treatment, as already 

shown by studies done in South Ethiopia (52), Northwest Ethiopia (53), and Addis Ababa (54) 

Ethiopia. Possible reasons for non-compliance are distance from the health institution that 

dispenses medications (13, 52), lack of knowledge about tuberculosis (52, 53), psychological 

distress (54), being busy with work (53), and alcohol intake (51). To solve the problem related to 
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adherence, Ethiopian health authorities have reinforced their efforts to implement DOT programs 

throughout the whole treatment and all over the country starting from initiation to completion of 

treatment (12).  

In this study, the prevalence of non-adherence to anti-TB medication in the first month of 

treatment was 9·7 % which is in line with a systematic review that found 10.0% of non-

adherence in the Amhara region (13, 55). The proportion of non-adherence to anti-TB 

medications during the first (26.1%) and second (27.6%) follow up was slightly higher than 

findings from South Ethiopia (24.5%) (52), Northwest Ethiopia (21.2%) (53), and Addis Ababa 

(19.5%) (54). This might be explained by the high proportion of persons with a substance use 

disorder in our study, in which we deliberately oversampled persons with SUD to maximize 

power. The discrepancy may be also due to patients in our study were using substances whereas 

in the systematic review there was no data regarding substance use.  

In this study, the prevalence of non-adherence among patients with substance use disorder at 

baseline, first, and second follow up was 16·4%, 41.7%, and 45.7% respectively. This is in line 

with a study from the US (39%) (53, 56, 57). 

Moreover, this study provides the evidence that substance use disorders have a significant 

negative effect on adherence to anti-TB medications among patients with tuberculosis, which 

supports earlier findings from previous studies that found alcohol use disorder, tobacco 

dependence, and illicit drug use have a negative impact on adherence in Uzbekistan, Spain, and 

Morocco (58-60). This is also comparable with retrospective studies conducted in Russia and 

New York which found that alcohol use disorder and drug addiction were significantly 

associated with non-adherence to anti-TB medications (8, 9). Likewise, the finding of this study 

is in line with studies conducted in different parts of Ethiopia which found khat, alcohol, and 

tobacco are the main factors for non-adherence to anti-TB medications (53, 57, 61). In our study, 
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patients with substance use disorder were more than two times more likely not to follow their 

medication plan than patients without substance use disorders. This finding is in line with the 

finding of a study conducted in US that found the risk of missing a DOT appointment was 2.6 

times higher among patients with substance use disorder than in patients without drug 

consumption (56).  

In our study, khat use disorder turned out to be the most stringent factor that decreased 

adherence. This confirms earlier findings from Yemen (62) and Ethiopia (14, 61). A plausible 

explanation is that khat chewing disrupts night sleep (63) causing patients to oversleep which 

may lead to missing of the DOT appointments at the health facility.  Another reason may be that 

khat is common substance in Ethiopia, and therefore less attention is paid to its use. Since little is 

known about the effect of khat on patients with tuberculosis (14), it may be considered as part of 

a normal social interaction (62).   

A higher level of education was associated with non-adherence to anti-TB medications in our 

study. This result confirms the findings from Yemen that found more educated patients were 

19% times less likely to be adherent to their medication (62).  Also, a study from Ethiopia 

showed that attending primary education was associated with non-adherence to anti-TB 

medications (61). Our findings are contrary to previous studies which have suggested that lower 

or no formal education decreases adherence to TB medication (13, 64). Our finding seems 

counterintuitive. However, our results are likely to be related to findings from a study indicating 

that persons with higher educational attainment might be reluctant to accept DOTS regimes (65).  

Daily visits to the health facility have been reported as time consuming and probably 

stigmatizing for patients with a job (66). In this study, being merchant was associated with poor 

adherence to anti-TB medications. This might be due to patients miss their medications because 

of busy working schedule, but this needs further investigation.  
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Limitations 

This study has some limitations. Due to social desirability, patients might minimize reporting of 

the amount and frequency of substance they were using. The tools used for alcohol and khat use 

disorder are not gold-standard diagnostic for the respective disorders. Also, measuring adherence 

based on pills count may not reflect the real adherence situation since some patients might not 

bring all leftover medications during the follow up. Likewise, follow up and data collections 

have been carried out by health professionals working in the respective TB clinics which might 

have biased their assessment of adherence. However, overestimating adherence may have biased 

our results towards a null effect and led to underestimating the effect of substance use disorders, 

so we are confident that our estimates are conservative. The participation of district tuberculosis 

focal persons and other health professionals in the supervision of data collection might have also 

introduced bias.  

Furthermore, hospitalized patients, patients on re-treatment, and patients with MDR-TB were not 

included in this study, so that the results cannot be generalized for these patients. However, 

MDR-TB patients are under special treatment and surveillance so that including this group of 

patients might have biased the results. Finally, we did not assess the reasons for non-adherence. 

This should be part of a separate study going more into the details of the situation of persons 

with khat and alcohol problems.  

Strengths 

The specific strengths of this study are the prospective cohort design, longitudinal data 

collection, including patients from urban and rural health institutions, intensive training given for 

data collectors, multi-center data collection, and the use of standardized instruments to assess 

exposure, outcomes, and explanatory variables. 



 

123 

 

Conclusions 

 Substance use disorders predict greater likelihood of anti-TB medication non-adherence among 

TB patients. Also, khat and alcohol use disorders were the main risk factors for anti-TB 

medication adherence. This finding implies the importance of integrating substance use disorders 

screening and treatment into the existing tuberculosis services to reduce the effect of substances 

on treatment outcomes including adherence.  

Ethics approval and consent to participate 

Ethical clearance was obtained from the ethical review committee of Jimma University, Institute 

of Health. Written informed consent was obtained from each participant before participation. 

Information obtained in due course was kept confidentially 

Consent for publication 

Not applicable. 

Competing of interest  

All authors declare that they have no conflict of interests. 

Funding 

The study was funded by Jimma University Institute of Health with the grant number of 

IHRPGC 1095/2017, Institute of Psychiatric Phenomics and Genomics (IPPG) with the grant 

number of 15106202/2018, and individual throughout data collection. The funders had no role in 

this study including interpretation and preparation of the manuscript.  

 

 



 

124 

 

Authors’ contribution  

MS contributed to the conceptualization, design, statistical analysis, and manuscript preparation. 

MT, KA, WK, ET, YY, RS, and EG contributed to the design, analysis, and review of the 

manuscript. 

Author affiliations 

1 Department of Psychiatry, Medical Faculty, Jimma University, Jimma Ethiopia. 

2 Department of Psychiatry, St. Paul‟s Hospital Millennium Medical College, Addis Ababa, Ethiopia 

3 Department of Psychiatry and Psychotherapy, LMU Munich, Germany 

4   Institute of Psychiatric Phenomics and Genomics (IPPG), University Hospital, LMU Munich, Germany 

5Department of Forensic Psychiatry, Isar Amper Klinikum, Munich, Germany 

6 Institute for Medical Information Processing, Biometrics and Epidemiology, LMU Munich, Munich, Germany 

 7 Institute for Medical Information Processing, Biometrics and Epidemiology, LMU Munich, Munich, Germany 

8Center for International Health, Ludwig Maxmillians University, Munich, Germany 

 Acknowledgment   

We are grateful to the study participants for sacrificing their time to participate in the study. Our 

gratitude is extended to Jimma University for funding the project. We are also grateful to IPPG 

for funding part of the project. Our gratitude also extends to Dr. Michael Odenwald, who 

contributed money from his pocket to support the project. 

Availability of data  

It will be available upon official request from interested individuals or organizations.  

 



 

125 

 

References  

1. Global tuberculosis report 2018. Geneva: World Health Organization; 2018. Licence: CC BY-

NC-SA 3.0 IGO. https://www.who.int/tb/publications/global_report/en/ accessed on 24/07/2019 

2. Grobusch MP, Kapata N. Global burden of tuberculosis: where we are and what to do. Lancet 

Infect Dis. 2018; 18(12):1291-3. 

3. Patel V, Chisholm D, Dua T, Laxminarayan R, Medina-Mora ME. Mental, Neurological, and 

Substance Use Disorders: Disease Control Priorities, Third Edition (Volume 4). Washington 

(DC): The International Bank for Reconstruction and Development / The World Bank, 2016.  

4. Floyd K, Glaziou P, Zumla A, Raviglione M. The global tuberculosis epidemic and progress 

in care, prevention, and research: an overview in year 3 of the end TB era. Lancet Respir Med. 

2018; 6(4):299-314. 

5. Global tuberculosis report 2016, Geneva, World Health Organization; 2016. 

https://apps.who.int/medicinedocs/en/d/Js23098en/ accessed on 24/07/2019. 

6. Dodor EA. Tuberculosis treatment default at the communicable diseases unit of Effia-

Nkwanta Regional Hospital: a 2-year experience. Int J Tuberc Lung Dis. 2004; 8(11):1337-41. 

7. Global tuberculosis report 2013. Geneva, World Health Organization; 2013. 

http://apps.who.int/medicinedocs/en/m/abstract/Js21534en/ accessed on 25/07/2019 

8. Gelmanova IY, Keshavjee S, Golubchikova VT, Berezina VI, Strelis AK, Yanova GV, et al. 

Barriers to successful tuberculosis treatment in Tomsk, Russian Federation: non-adherence, 

default and the acquisition of multidrug resistance. Bulletin of the World Health Organization. 

2007; 85(9):703-11. 



 

126 

 

9. Mekonnen HS, Azagew AW. Non-adherence to anti-tuberculosis treatment, reasons and 

associated factors among TB patients attending at Gondar town health centers, Northwest 

Ethiopia. BMC Res Notes. 2018; 11: 691. 

10.Mohd Shariff N, Shah SA, Kamaludin F. Predictors of death among drug-resistant 

tuberculosis patients in Kuala Lumpur, Malaysia: A retrospective cohort study from 2009 to 

2013. J Glob Antimicrob Resist. 2016; 6:102-7. 

11. Waitt CJ, Squire SB. A systematic review of risk factors for death in adults during and after 

tuberculosis treatment. Int J Tuberc Lung Dis. 2011; 15(7):871-85. 

12. Federal Democratic Republic of Ethiopia MoH. Guidelines for clinical and programmatic 

management of Tb, leprosy and Tb/HIV in Ethiopia fifth edition: MoH; 2012. 

13. Zegeye A, Dessie G, Wagnew F, Gebrie A, Islam SMS, Tesfaye B, et al. Prevalence and 

determinants of anti-tuberculosis treatment non-adherence in Ethiopia: A systematic review and 

meta-analysis. PLoS One. 2019; 14(1):e0210422. 

14. Ambaw F, Mayston R, Hanlon C, Medhin G, Alem A. Untreated depression and tuberculosis 

treatment outcomes, quality of life and disability, Ethiopia. Bulletin of the World Health 

Organization. 2018; 96(4):243-55. 

15. Pelissari DM, Diaz-Quijano FA. Impact of alcohol disorder and the use of illicit drugs on 

tuberculosis treatment outcomes: a retrospective cohort study. Arch Public Health. 2018; 76:45. 

16. Silva MR, Pereira JC, Costa RR, Dias JA, Guimaraes MDC, Leite ICG. Drug addiction and 

alcoholism as predictors for tuberculosis treatment default in Brazil: a prospective cohort study. 

Epidemiol Infect. 2017; 145(16):3516-24. 



 

127 

 

17. Deiss RG, Rodwell TC, Garfein RS. Tuberculosis and illicit drug use: review and update. 

Clin Infect Dis. 2009 ;48(1):72-82. 

18. Oeltmann JE, Kammerer JS, Pevzner ES, Moonan PK. Tuberculosis and substance abuse in 

the United States, 1997-2006. Arch Intern Med. 2009. 26;169(2):189-97 

19. O'Connell R, Chishinga N, Kinyanda E, Patel V, Ayles H, Weiss HA, et al. Prevalence and 

correlates of alcohol dependence disorder among TB and HIV infected patients in Zambia. PloS 

one. 2013; 8(9):e74406. 

20. Christensen AS, Roed C, Andersen PH, Andersen AB, Obel N. Long-term mortality in 

patients with pulmonary and extrapulmonary tuberculosis: a Danish nationwide cohort study. 

Clinical epidemiology. 2014; 6:405-21. 

21. Fleming MF, Krupitsky E, Tsoy M, Zvartau E, Brazhenko N, Jakubowiak W, et al. Alcohol 

and drug use disorders, HIV status and drug resistance in a sample of Russian TB patients. The 

international journal of tuberculosis and lung disease: the official journal of the International 

Union against Tuberculosis and Lung Disease. 2006; 10(5):565-70. 

22. Skrahina A, Hurevich H, Zalutskaya A, Sahalchyk E, Astrauko A, Hoffner S, et al. 

Multidrug-resistant tuberculosis in Belarus: the size of the problem and associated risk factors. 

Bulletin of the World Health Organization. 2013; 91(1):36-45. 

23. Luqman W, Danowski TS. The use of khat (Catha edulis) in Yemen. Social and medical 

observations. Ann Intern Med. 1976;85(2):246-9. 

24. Gebissa E. Khat in the Horn of Africa: historical perspectives and current trends. J 

Ethnopharmacol. 2010; 132(3):607-14. 



 

128 

 

25. Dhaifalah I, Santavy J. Khat habit and its health effect. A natural amphetamine. Biomed Pap 

Med Fac Univ Palacky Olomouc Czech Repub. 2004; 148(1):11-5. 

26. Alfaifi H, Abdelwahab SI, Mohan S, Elhassan Taha MM, Syame SM, Shaala LA, et al. 

Catha edulis Forsk. (Khat): Evaluation of its Antidepressant-like Activity. Pharmacognosy 

magazine. 2017; 13(Suppl 2):S354-s8. 

27. Wolde D, Tadesse M, Abdella K, Abebe G, Ali S. Tuberculosis among Jimma University 

Undergraduate Students: First Insight about the Burden of Tuberculosis in Ethiopia Universities-

Cross-Sectional Study. Int J Bacteriol. 2017;9840670. 

28. Alemu YM, Awoke W, Wilder-Smith A. Determinants for tuberculosis in HIV-infected 

adults in Northwest Ethiopia: a multicentre case-control study. BMJ Open. 2016; 6(4):e009058. 

29. Jaber AA, Khan AH, Sulaiman SA, Ahmad N. Role of socio-demographical factors on 

tuberculosis outcome in Yemen. International journal of mycobacteriology. 2016; 5(1):S20. 

30. Legesse M, Ameni G, Mamo G, Medhin G, Shawel D, Bjune G, et al. Knowledge and 

perception of pulmonary tuberculosis in pastoral communities in the middle and Lower Awash 

Valley of Afar region, Ethiopia. BMC Public Health. 2010; 10:187. 

31. Alvi A, Rizwan M, Sunosi RA, Bin Ali Jerah A. Does khat chewing increases the risk of 

Mycobacterium tuberculosis infection by macrophage immune modulation? Med Hypotheses. 

2014; 82(6):667-9. 

32. Jaber AA, Khan AH, Syed Sulaiman SA, Ahmad N, Anaam MS. Evaluation of Health-

Related Quality of Life among Tuberculosis Patients in Two Cities in Yemen. PLoS One. 2016; 

11(6):e0156258. 



 

129 

 

33. Jaber AAS, Khan AH, Sulaiman SAS. Evaluating treatment outcomes and durations among 

cases of smear-positive pulmonary tuberculosis in Yemen: a prospective follow-up study. J 

Pharm Policy Pract. 2017; 10:36. 

34. Alvi A, Fatima N, Jerah AA, Rizwan M, Hobani YH, Sunosi RA, et al. Correlation between 

Resistin, Tuberculosis and Khat Addiction: A Study from South Western Province of Saudi 

Arabia. PLoS One. 2015; 10(10):e0140245. 

35. Anaam MS I, Al Serouri AW, Aldobhani A. Factors affecting patients‟ compliance to anti-

tuberculosis treatment in Yemen: JPHSR; 2013. 

36. Cox G, Rampes H. Adverse effects of khat: a review. Advances in Psychiatric Treatment. 

2018; 9(6):456-63. 

37. EPInfoTM. http://apps.who.int/medicinedocs/en/m/abstract/Js21534en/ accessed on 

19/08/2019 

38. Babor TF, Higgins-Biddle JC, Saunders JB, Monteiro MG. The Alcohol Use Disorders 

Identification Test Guidelines for Use in Primary Care. World Health Organization. 2001. 

https://apps.who.int/iris/bitstream/handle/10665/67205/WHO_MSD_MSB_01.6a.pdf;jsessionid=

B5D5F8F1F1B82FE622D04E8F02635F05?sequence=1 accessed on 20/07/2019. 

39. Babor TF, Higgins-Biddle JC, Saunders JB, Monteiro MG. The Alcohol Use Disorders 

Identification Test Guidelines for Use in Primary Care. World Health Organization. 2001. 

40. Soboka M, Tesfaye M, Feyissa GT, Hanlon C. Alcohol use disorders and associated factors 

among people living with HIV who are attending services in south west Ethiopia. BMC research 

notes. 2014; 7:828. 

https://apps.who.int/iris/bitstream/handle/10665/67205/WHO_MSD_MSB_01.6a.pdf;jsessionid=B5D5F8F1F1B82FE622D04E8F02635F05?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/67205/WHO_MSD_MSB_01.6a.pdf;jsessionid=B5D5F8F1F1B82FE622D04E8F02635F05?sequence=1


 

130 

 

41. Mikami I, Akechi T, Kugaya A, Okuyama T, Nakano T, Okamura H, et al. Screening for 

nicotine dependence among smoking-related cancer patients. Japanese journal of cancer research 

: Gann. 1999; 90(10):1071-5. 

42.  Duresso SW, Matthews AJ,  Ferguson SG, Bruno R. Is khat use disorder a valid diagnostic 

entity? Addiction. 2016; 111(9):1666-76. 

43. Average Salary in Ethiopia. http://www.salaryexplorer.com/salary-

survey.php?loc=69&loctype=1 accessed on 09/07/2019. 

44. Instrument Manual: Oslo‐3 Social Support Scale (OSS‐3)2006. 

https://circabc.europa.eu/webdav/CircaBC/ESTAT/healthtf/Library/ehis_wave_2/methodology_

ehis/development/instruments/Manual_OSS_3.pdf , Accessed on 08/06/2019 

45. Duko B, Gebeyehu A, Ayano G. Prevalence and correlates of depression and anxiety among 

patients with tuberculosis at WolaitaSodo University Hospital and Sodo Health Center, 

WolaitaSodo, South Ethiopia, Cross sectional study. BMC psychiatry. 2015; 15:214. 

46. Coates J SA, Bilinsky P. Household Food Insecurity Access Scale (HFIAS) for measurement 

of food access: Indicator guide (V.3): Washington, D.C.: FHI 360/FANTA; 2007. 

http://www.fao.org/fileadmin/user_upload/eufao-fsi4dm/doc-training/hfias.pdf accessed on 

10/01/2017 

47. Tesfaye M, Kaestel P, Olsen MF, Girma T, Yilma D, Abdissa A, et al. Food insecurity, 

mental health and quality of life among people living with HIV commencing antiretroviral 

treatment in Ethiopia: a cross-sectional study. Health and quality of life outcomes. 2016; 14:37. 

http://www.fao.org/fileadmin/user_upload/eufao-fsi4dm/doc-training/hfias.pdf


 

131 

 

48. Maes KC, Hadley C, Tesfaye F, Shifferaw S, Tesfaye YA. Food insecurity among volunteer 

AIDS caregivers in Addis Ababa, Ethiopia was highly prevalent but buffered from the 2008 food 

crisis. The Journal of nutrition. 2009; 139(9):1758-64. 

49. Greenland S, Pearl J, Robins JM. Causal diagrams for epidemiologic research. 

Epidemiology. 1999; 10(1):37-48. 

50. Textor J, Hardt J, Knuppel S. DAGitty: a graphical tool for analyzing causal diagrams. 

Epidemiology. 2011; 22(5):745. 

51. Shrier I, Platt RW. Reducing bias through directed acyclic graphs. BMC Med Res Methodol. 

2008; 8:70. 

52. Woimo TT, Yimer WK, Bati T, Gesesew HA. The prevalence and factors associated for anti-

tuberculosis treatment non-adherence among pulmonary tuberculosis patients in public health 

care facilities in South Ethiopia: a cross-sectional study. BMC Public Health. 2017; 17(1):269. 

53. Mekonnen HS, Azagew AW. Non-adherence to anti-tuberculosis treatment, reasons and 

associated factors among TB patients attending at Gondar town health centers, Northwest 

Ethiopia. BMC research notes. 2018; 11(1):691. 

54. Tola HH, Garmaroudi G, Shojaeizadeh D, Tol A, Yekaninejad MS, Ejeta LT, et al. The 

Effect of Psychosocial Factors and Patients' Perception of Tuberculosis Treatment Non-

Adherence in Addis Ababa, Ethiopia. Ethiopian journal of health sciences. 2017; 27(5):447-58. 

55. Adane AA, Alene KA, Koye DN, Zeleke BM. Non-adherence to anti-tuberculosis treatment 

and determinant factors among patients with tuberculosis in northwest Ethiopia. PLoS One. 

2013; 8(11):e78791. 



 

132 

 

56. Ricks PM, Hershow RC, Rahimian A, Huo D, Johnson W, Prachand N, et al. A randomized 

trial comparing standard outcomes in two treatment models for substance users with 

tuberculosis. Int J Tuberc Lung Dis. 2015; 19(3):326-32. 

57. Sahile Z, Yared A, Kaba M. Patients' experiences and perceptions on associates of TB 

treatment adherence: a qualitative study on DOTS service in public health centers in Addis 

Ababa, Ethiopia. BMC Public Health. 2018; 18(1):462. 

58. Hasker E, Khodjikhanov M, Usarova S, Asamidinov U, Yuldashova U, van der Werf MJ, et 

al. Default from tuberculosis treatment in Tashkent, Uzbekistan; who are these defaulters and 

why do they default? BMC Infect Dis. 2008; 8:97. 

59. Cayla JA, Caminero JA, Rey R, Lara N, Valles X, Galdos-Tanguis H. Current status of 

treatment completion and fatality among tuberculosis patients in Spain. Int J Tuberc Lung Dis. 

2004; 8(4):458-64. 

60. Dooley KE, Lahlou O, Ghali I, Knudsen J, Elmessaoudi MD, Cherkaoui I, et al. Risk factors 

for tuberculosis treatment failure, default, or relapse and outcomes of retreatment in Morocco. 

BMC Public Health. 2011; 11:140. 

61. Tesfahuneygn G, Medhin G, Legesse M. Adherence to Anti-tuberculosis treatment and 

treatment outcomes among tuberculosis patients in Alamata District, northeast Ethiopia. BMC 

research notes. 2015; 8:503. 

62. Anaam MS, Mohamed Ibrahim MI, Al Serouri AW, Aldobhani A. Factors affecting patients' 

compliance to anti-tuberculosis treatment in Yemen. Journal of Pharmaceutical Health Services 

Research. 2013; 4(2):115-22. 



 

133 

 

63. Adane K, Spigt M, Ferede S, Asmelash T, Abebe M, Dinant GJ. Half of Pulmonary 

Tuberculosis Cases Were Left Undiagnosed in Prisons of the Tigray Region of Ethiopia: 

Implications for Tuberculosis Control. PLoS One. 2016; 11(2):e0149453. 

64. Fang XH, Dan YL, Liu J, Jun L, Zhang ZP, Kan XH, et al. Factors influencing completion of 

treatment among pulmonary tuberculosis patients. Patient Prefer Adherence. 2019; 13:491-6. 

65. Kawatsu L, Uchimura K, Ohkado A, Kato S. A combination of quantitative and qualitative 

methods in investigating risk factors for lost to follow-up for tuberculosis treatment in Japan - 

Are physicians and nurses at a particular risk? PLoS One. 2018; 13(6):e0198075. 

66. Gebreweld FH, Kifle MM, Gebremicheal FE, Simel LL, Gezae MM, Ghebreyesus SS, et al. 

Factors influencing adherence to tuberculosis treatment in Asmara, Eritrea: a qualitative study. J 

Health Popul Nutr. 2018; 37(1):1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

134 

 

c.  

 

 

 

 

 

 

 

 

 

 

 



 

135 

 

Abstract 

Background: Studies have consistently reported the association between food insecurity and 

poorer mental health in different populations. However, there is scarce information in the 

direction of the association from low-income countries. Therefore, we aimed to investigate the 

effect of food insecurity on the mental health of patients with tuberculosis (TB) in Ethiopia.  

Method: In this longitudinal study, a total of 268 TB patients from 26 health institutions located 

in Southwest Ethiopia were included starting from October 2017 to October 2018.  Structured 

questionnaires translated into the local language (Afaan Oromoo and Amharic) were used to 

assess food insecurity, mental distress, and substance use. Patients were followed for six months 

and data were collected at recruitment and two follow-up visit. A generalized linear mixed model 

was used to identify the effect of food insecurity on mental distress. Model fitness was checked 

using the Bayesian Information Criterion (BIC). Odds ratio (OR) and 95% CI were used to 

describe the strength of association between mental distress and food insecurity. 

Result: The prevalence of food insecurity at baseline, first and second follow-up was 49.3 %, 

45.9 %, and 39.6 % respectively. Of these, 28.0% of them reported severe food insecurity at 

baseline which declined to 23.5% at the end of the sixth month. Also, the prevalence of mental 

distress at baseline was 61.2% but it declined to 38.1% and 22.0% at the first and second follow-

ups respectively. Out of patients with mental distress, 77.3% and 46.0% of them reported food 

insecurity at baseline and second follow-up respectively.  

In the final model severe food insecurity (OR=4.7, 95%CI=2.4, 9.4), and being a government 

employee (aOR=0.3, 95%CI=0.1, 0.9) predicted mental distress. 

Interpretation: In this study, food insecurity predicted mental distress over the course of follow-

up. Also, there is a high prevalence of food insecurity and mental distress among TB patients on 

treatment. Therefore, early assessment and interventions for food insecurity may improve the 

mental health of TB patients on treatment. 
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Introduction 

Food insecurity is “a state of limited or uncertain availability of nutritionally adequate and safe 

foods, or lack of access to food of sufficient quality and quantity or limited or uncertain ability to 

acquire acceptable foods in socially acceptable ways” (1, 2). Across the world, nearly 2 billion 

people were suffering from moderate or severe food insecurity in 2019 (1). This magnitude is a 

great challenge for the second sustainable development goal which aims for zero hunger by 2030 

(1).  In Africa, food insecurity is increasing with about one-fifth of the population experiencing 

malnutrition (1).  Approximately 25% of the Ethiopian population experienced food insecurity in 

2016 (2) mainly because of drought (3).  Studies have also shown that food insecurity is 

associated with increased risk for infectious disease burden, namely the occurrence of 

tuberculosis (TB) and worse TB treatment outcomes (4-6) as well as with poorer mental health 

among patients with TB (7).  

Mental distress is a type of mental health problem that includes symptoms of depression, 

anxiety, and somatic complaints which may not fall into standard diagnostic criteria (8, 9). In 

Ethiopia, up to 67.6% of TB patients had symptoms of mental distress (10, 11). Food insecurity 

increases mental distress by generating uncertainty over the ability to maintain food supplies, or 

to acquire sufficient food in the future, so it provokes a stress response that may contribute to 

anxiety and depression (12, 13). Mental distress is associated with poorer adherence to anti-TB 

medications (14), and TB treatment outcomes (5). Also, food insecurity has a huge impact on 

treatment outcomes because those who have food insecurity at high risk of malnutrition and 

medication side effects (4).   

Even though food insecurity may potentially contribute to the occurrence of mental distress and 

affect treatment outcomes among patients with TB in Ethiopia, the link between food insecurity 

and mental distress is under investigated. So, it is poorly understood how food insecurity affects 
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mental health of TB patients. Furthermore, most of the studies done in this region were cross-

sectional design and thus did not investigate the direction of the association between food 

insecurity and mental distress in a longitudinal study. This information is important for planning 

intervention strategies to improve the mental health of TB patients and its complications. 

Therefore, this study aimed to fill the existing information gap by assessing longitudinally the 

effect of food insecurity on mental distress among TB patients in Southwest Ethiopia.   

Methods 

Study area, and design 

A longitudinal study was conducted among patients with tuberculosis in Jimma Zone, Southwest 

Ethiopia. Jimma Zone has more than three million inhabitants, about 3% of the total population 

of Ethiopia. Typically, in Ethiopia TB care is mainly provided by local decentralized health 

centers to increase take-up of therapy and to monitor Directly Observed Treatment (DOT). At 

the time of data collection, 91 out of 112 health centers of Jimma Zone were providing services 

for patients with tuberculosis. Likewise, there were dedicated TB treatment services at all (four) 

hospitals.  Patients were recruited from four hospitals and 22 randomly selected health centers of 

Jimma Zone. Twenty health centers and three hospitals were situated in rural areas, one hospital 

and two health centers in Jimma town.  The study was conducted over a year from October 2017 

to October 2018.  

Sample size assumption and sampling procedure 

We included all patients who had recently been diagnosed with TB who had started DOT in the 

selected health centers and hospitals. Patients were included only if they had started TB 

treatment within less than four weeks before inclusion and were not planning to transfer to other 

health institutions. Patients younger than 18 years, patients infected with multidrug-resistant TB 
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strains, polysubstance users (using two or more substances), and patients who were hospitalized 

during data collection were excluded from the study. The sample for this study was drawn from a 

cohort registered as ጤ/ኢ/ም/ድ/ም/ዳ/476/2011 (Institute of health, research, and postgraduate 

director 476/2011). Patients who consented to participate in the study were consecutively 

recruited. One hundred thirty-two food insecure and 136 food secure TB patients were followed-

up for six months. Detailed information regarding the study was given by trained data collectors 

to each patient before written informed consent was obtained.  

Data collection procedure 

Before data collection, the questionnaires were pretested on a sample (5% of the total sample) of 

patients with TB patients who had been on treatment at one health center in Agaro to check 

whether the questions work as intended or understood by patients. 14 patients from the pretest 

were not included in the final analysis of the data. Patients were interviewed on three occasions 

namely: baseline (starting treatment), first follow up (after 2 months), and second follow up (at 

the end of the sixth month). Recruitment of patients and data collection was carried out by health 

professionals who were working in the TB clinic and specifically trained on the questionnaires, 

supervised by trained district focal persons (nurses). 

Measures 

Outcome variable 

Mental distress: The Self-reporting questionnaire-20 (SRQ-20) was used to assess mental 

distress. Examples of the items are sleeplessness, tiredness, irritability, suicidal ideation, poor 

memory, difficulty in concentrating, and somatic complaints. SRQ-20 has been adapted and 

validated in the Ethiopian setting. This is a 20 item questionnaire with a maximum total score of 
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20 where a total score of below 7 indicates the absence of mental distress, while values of 7 and 

above indicate mental distress (15).  

Independent variables  

Food insecurity was assessed by using the Household Food Insecurity Access Scale (HFIAS) to 

determine whether the respondent has experienced any of the indicators of food insecurity in the 

previous month. No food insecurity is present if none of the items apply, mild food insecurity is 

defined as if the respondent endorsed any of the questions 1, 2, 3, and/or 4 but not the questions 

5 to 9, „moderate food insecurity‟ if the respondent has endorsed questions 5 and/or 6 but not the 

items 7 to 9, and „severe food insecurity‟ if the respondent has endorsed questions 7, 8 and/or 

9(16). The tool has been widely used among people living with human immunodeficiency virus 

(PLHIV) in Ethiopia(17).  

Alcohol use disorders (AUDs):-The Alcohol use disorder identification test (AUDIT) was used 

to collect data on AUDs (18). The AUDIT was evaluated over two decades and provides an 

accurate measure of the risk of AUDs across gender, age, and cultures. With a cut-off score of 

eight or more, the sensitivity and specificity of AUDIT for AUDs were 0.90 and 0.80, 

respectively (19). AUDIT was used in the Ethiopian context and questions number two and three 

regarding standard drinks were adapted to a more locally appropriate question. Local alcohol 

drinks, for example, arake, tela and teji were first converted from local measurements to 

milliliters. Then the measured alcohol was converted into a standard drink by calculating the 

mass and volume of the alcohol. Similarly, local beer (bottles and glasses), draft, and wine were 

converted to standard drinks based on their alcohol content (20).  

Khat use: - Khat use was assessed by a self-reported questionnaire. Since there is no 

standardized questionnaire for khat use, patterns and reasons for khat use were assessed by using 
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a structured questionnaire that was developed after reviewing the literature. Any consumption of 

khat during the last month was considered as current khat use.  

Socio-demographic variables: Age, sex, marital status, level of education, religion, ethnicity, 

income, household size, occupation, place of residence, and living conditions were assessed 

using a structured questionnaire. Income was categorized considering that the minimum monthly 

wage for employees of a governmental organization in Ethiopia of 1,214 Ethiopian Birr (36.67 

Euros) (21). Then the monthly income of each patient was multiplied by 12 months to obtain the 

annual income, and we used a cutoff 14,568  Ethiopian Birr (439.98 Euros).          

Social support: The Oslo Social Support Scale (The Oslo 3-items) was used to collect data on 

the strength of social support. The Oslo-3 total score 3-8 indicates poor social support, 9-11 

indicates moderate social support and 12-14 indicate strong social support (22). The scale has 

been widely used among patients with tuberculosis in Ethiopia (23, 24).  Social support was 

assessed at baseline, second month (at first follow up), and six months (at the completion of anti-

TB treatment or second follow up).  

Data analysis  

Participants‟ characteristics and study variables were described using descriptive statistics. A 

generalized linear mixed model was used to examine the effect of food insecurity over six 

months. An intercept only model was used to investigate mental distress over time (model 0) 

without adding other variables; model 1 investigated the longitudinal effect of food insecurity on 

mental distress without including other variables. Model 2 investigated the effect of food 

insecurity on mental distress after controlling for substance use. Model 3 (full model) 

investigated the longitudinal effect of food insecurity on mental distress after adjusting for the 

full set of a covariate. Model fitness was examined with the Bayesian Information Criterion 

(BIC). Data were analyzed using R studio (1.2.1335). 
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Ethical considerations 

Ethical clearance was obtained from the Ethical Review Board of Jimma University 

(ጤ/ኢ/ም/ድ/ም/ዳ/476/2011) and LMU (Nr: 18-017). The study was explained in detail and 

written informed consent was obtained from each participant. The anonymity of the study 

participants was kept at all stages of data processing and write-up of the manuscript.  

Role of the funding source 

The funder of the study had no role in study design, data collection, data analysis, data 

interpretation, or writing of the report. The corresponding author had full access to all the data in 

the study and had final responsibility for the decision to submit for publication. 

Results 

Socio-demographic characteristic  

In this longitudinal study, a total of 268 patients (mean age= 32.4, SD =14.4, range=18-80 years, 

and 60.1% male) were recruited and followed over six months. Out of the total patients, 132 

(49.3%) TB patients had food insecurity while 136 (50.7%) of them were food secure at baseline 

(See table 1).  

Table1: Socio-demographic characteristics and food insecurity of tuberculosis patients in 

Southwest Ethiopia, 2017/18 (n=268). 

Variables  Total % Food insecurity 

Baseline 

N (%) 

First follow-up 

N (%) 

2nd follow up 

N (%) 

 Mild/moderate  Severe  Mild/moderate Severe Mild/moderate Severe 

Gender  Female  39.9 24(22.4) 34(31.8) 19(17.8) 37(34.6) 16(15.0) 24(22.4) 
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Male 60.1 33(20.5) 41(25.5) 22(13.7) 45(28.0) 27(16.8) 39(24.2) 

Age  18-24 34.7 23(24.7) 21(22.6) 12(12.9) 24(25.8) 15(16.1) 18(19.4) 

25-34 32.5 17(19.5) 23(26.4) 16(18.4) 27(31.0) 14(16.1) 17(19.5) 

35-44 13.4 10(27.8) 11(30.6) 7(19.4) 11(30.6) 9(50.0) 9(50.0) 

45-54 10.1 4(14.8) 11(40.7) 3(11.1) 11(40.7) 2(7.4) 10(37.0) 

55-64 9.3 3(12.0) 9(36.0) 3(12.0) 9(36.0) 3(12.0) 9(36.0) 

Occupation merchant 10.8 8(27.6) 9(31.0) 6(20.7) 9(31.0) 7(24.1) 8(27.6) 

farmer 34.3 24(26.1) 28(30.4) 16(17.4) 30(32.6) 15(16.3) 23(25.0) 

governmen

t employee 

39.2 19(18.1) 13(12.4) 12(11.4) 19(18.1) 16(15.2) 11(10.5) 

daily 

laborer 

15.7 6(14.3) 25(59.5) 7(16.7) 24(57.1) 5(11.9) 21(50.0) 

Education  No formal 

education 

63.1 16(16.7) 28(29.2) 17(17.7) 29(30.2) 16(16.7) 21(21.9) 

literate  36.9 41(23.8) 47(27.3) 24(14.0) 53(30.8) 27(15.7) 42(24.4) 

Annual 

income in 

Birr  

<14568 76.9 45(21.8) 60(29.1) 34(16.5) 62(30.1) 36(17.5) 47(22.8) 

>14568 14.9 7(17.5) 14(35.0) 5(12.5) 17(42.5) 4(10.0) 14(35.0) 

Marital  Single 36.2 18(18.6) 24(24.7) 11(11.3) 28(28.9) 14(14.4) 22(22.7) 

 Married 58.6 36(22.9) 44(28.0) 27(17.2) 49(31.2) 27(17.2) 38(24.2) 
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Divorced/

widowed 

5.2 3(21.4) 7(50.0) 3(21.4) 5(35.7) 2(14.3) 3(21.4) 

Family 

size 

Less than 

five 

67.5 33(18.2) 51(28.2) 25(13.8) 57(31.5) 23(12.7) 46(25.4) 

Five or 

larger 

32.5 24(27.6) 24(27.6) 16(18.4) 25(28.7) 20(23.0) 17(19.5) 

Residence  Rural 47.4 35(27.6) 32(25.2) 24(18.9) 33(26.0) 23(18.1) 27(21.3) 

urban 52.6 22(15.6) 43(30.5) 17(12.1) 49(34.8) 20(14.2) 36(25.5) 

Type of 

tuberculosi

s  

smear 

positive,  

40.3 24(22.2) 26(24.1) 13(12.0) 34(31.5) 18(16.7) 23(21.3) 

smear 

negative  

32.5 15(17.2) 34(39.1) 13(14.9) 33(37.9) 10(11.5) 28(32.2) 

extra 

pulmonary  

27.2 18(24.7) 15(20.5) 15(20.5) 15(20.5) 15(20.5) 12(16.4) 

 

The magnitude of food insecurity   

The prevalence of food insecurity at baseline, second month and sixth month was 49.3 % 

(n=132), 45.9 % (n=123), and 39.6 % (n=106) respectively. Out of patients with food insecurity, 

21.3% (n=57), and 28.0% (n=75) of them had mild to moderate and severe food insecurity 

respectively at baseline. The prevalence of severe food insecurity among female participants was 

31.8%, 34.6%, and 22.4% at baseline, first and second follow-up respectively. Also, the 

proportion of food insecurity at the end of the sixth month was higher among patients within the 

age group of 44-55 years compared to patients within the age group of 18-24 years (37.0% vs 

19.4%, P=0.03) (See table 1).  
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The magnitude of mental distress  

The prevalence of mental distress at baseline, the second month and end of the sixth month was 

61.2 % (n=164), 38.1 % (n=10.2), 22.0% (n=59) respectively. Out of patients with mental 

distress, the majority of them were in the age group of 55-64 years at baseline (76.0%) and first 

follow-up (56.0) while it was 32.0% in the second follow-up. Also, about 3/4
th

 (77.3%) of 

patients with mental distress were suffering from severe food insecurity at baseline but it 

dropped to 64.6% and 46.0% in the second and sixth months respectively. Of patients with 

mental distress, 71.4% of them were either divorced or widowed. The prevalence of alcohol use 

disorder among patients with mental distress was 62.1%, 44.2% and 18.6% at baseline, first 

follow up and second follow up respectively, while 65.7%, 47.6, 23.0% of them were using khat 

at baseline, first, and second follow-up respectively (See table 2).  

Table2: Mental distress at the three-time points among patients with tuberculosis in Southwest 

Ethiopia, 2017/18(n=268). 

Variables  Mental distress 

Baseline First follow-up Second follow-up 

Yes  

N (%) 

No 

N (%) 

Yes 

N (%) 

No 

N (%) 

Yes 

N (%) 

No 

N (%) 

Gender Male 104(64.6) 57(35.4) 66(41.0) 95(59.0) 45(28.0) 116(72.0) 

Female  60(56.1) 47(43.9) 36(33.6) 71(66.4) 14(13.1) 93(86.9) 

Age  18-24 47(50.5) 46(49.5) 26(28.0) 67(72.0) 18(19.4) 75(80.6) 

25-34 52(59.8) 35(40.2) 33(37.9) 54(62.1) 17(19.5) 70(80.5) 

35-44 26(72.2) 10(27.8) 16(44.4) 20(55.6) 10(27.8) 26(72.2) 

45-54 20(74.1) 7(25.9) 13(48.1) 14(51.9) 6(22.2) 21(77.8) 
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55-64 19(76.0) 6(24.0) 14(56.0) 11(44.0) 8(32.0) 17(68.0) 

Occupation  Merchant  24(82.8) 5(17.2) 12(41.4) 17(58.6) 7(24.1) 22(75.9) 

Farmer  68(73.9) 24(26.1) 45(48.9) 47(51.1) 23(25.0) 69(75.0) 

Government 

Employee 

43(41.0) 62(59.0) 23(21.9) 82(78.1) 14(13.3) 91(86.7) 

Daily laborer 29(69.0) 13(31.0) 22(52.4) 20(47.6) 15(35.7) 27(64.3) 

Education  No formal 

education 

55(57.3) 41(42.7) 35(36.5) 61(63.5) 21(21.9) 75(78.1) 

Educated  109(63.4) 63(36.6) 67(39.0) 105(61.0) 38(22.1) 134(77.9) 

Marital status Single 48(49.5) 49(50.5) 26(26.8) 71(73.2) 20(20.6) 77(79.4) 

Married 106(67.5) 51(32.5) 71(45.2) 86(54.8) 35(22.3) 122(77.7) 

Divorced/wid

ow 

10(71.4) 4(28.6) 5(35.7) 9(64.3) 4(28.6) 10(71.4) 

Family size Less than 5 103(56.9) 78(43.1) 74(40.9) 107(59.1) 44(24.3) 137(75.7) 

5 and more  61(70.1) 26(29.9) 28(32.2) 59(67.8) 15(17.2) 72(82.8) 

Residence  Rural  93(73.2) 34(26.8) 48(37.8) 79(62.2) 24(18.9) 103(81.1) 

Urban  71(50.4) 70(49.6) 54(38.3) 87(61.7) 35(24.8) 106(75.2) 

Type of 

tuberculosis 

Smear 

positive  

63(58.3) 45(41.7) 37(34.3) 71(65.7) 18(16.7) 90(83.3) 

Smear 

negative  

62(71.3) 25(28.7) 41(47.1) 46(52.9) 27(31.0) 60(69.0) 

Extra 

pulmonary 

39(53.4) 34(46.6) 24(32.9) 49(67.1) 14(19.2) 59(80.8) 
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Social 

support  

poor 49(52.7) 44(47.3) 37(43.5) 48(56.5) 37(26.4) 103(73.6) 

moderate   77(68.1) 36(31.9) 45(40.5) 66(59.5) 19(25.7) 55(74.3) 

Good  38(61.3) 24(38.7) 20(27.8) 52(72.2) 3(5.6) 51(94.4) 

Food 

insecurity  

No  69(50.7) 67(49.3) 36(24.8) 109(75.2) 18(11.1) 144(88.9) 

Mild/moderat

e 

37(64.9) 20(35.1) 13(31.7) 28(68.3) 12(27.9) 31(72.1) 

Severe  58(77.3) 17(22.7) 53(64.6) 29(35.4) 29(46.0) 34(54.0) 

AUD No 146(61.1) 93(38.9) 83(36.9) 142(63.1) 51(22.7) 174(77.3) 

Yes  18(62.1)  11(37.9) 19(44.2) 24(55.8) 8(18.6) 35(81.4) 

Khat use No  95(58.3) 68(41.7) 52(31.9) 111(68.1) 36(21.4) 132(78.6) 

Yes  69(65.7) 36(34.3) 50(47.6) 55(52.4) 23(23.0) 77(77.0) 

*AUD=Alcohol use disorder 

Effect of food insecurity on mental distress 

The odds of having mental distress among patients with severe food insecurity was 7 times 

higher than that of patients who had no food insecurity (OR=7.3, 95%CI=3.7,14.2).  After 

adding alcohol and khat use disorder into model 2 there was no change in the association 

between severe food insecurity and mental distress (aOR=7.0, 95%CI=3.6, 13.7).  

After adjusting for potential confounder using generalized linear mixed model, severe food 

insecurity (OR=4.7, 95%CI=2.4, 9.4) predicted greater likelihood of mental distress and being 

government employee (aOR=0.3, 95%CI=0.1, 0.9) predicted a lower likelihood of mental 

distress. Government employees had a 70% lower likelihood of having mental distress compared 

to local trader (See table 3). 
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Table 3: Factors affecting mental distress among patients with tuberculosis in Southwest Ethiopia 2017/2018 (n=268). 

Variables  Intercept only (Model0) Model 1  Model 2 Full model  

cOR 95%CI aOR 95%CI aOR 95%CI aOR   

Upper Upper Lower  Upper  Lower  Upper   Lower Upper 

Food insecurity  No Ref   Ref         

Mild/Moderate - - - 2.0 1.0 3.9 2.0 1.0 3.8 1.7 0.9 3.3 

Severe  - - - 7.3 3.7 14.2 7.0 3.6 13.7 4.7 2.4 9.4 

Gender Female  Re   Ref   Ref   Ref   

Male - - - - - - - - - 1.8 0.9 3.3 

Age  18-24 Ref   Ref   Ref   Ref   

25-34 - - - - - - - - - 0.9 0.5 2.1 

35-44 - - - - - - - - - 1.5 0.5 4.4 

45-54 - - - - - - - - - 1.2 0.4 3.9 

55-64 - - - - - - - - - 1.8 0.5 6.3 
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Occupation  Merchant  Ref   Ref   Ref   Ref   

Farmer  - - - - - - - - - 0.9 0.3 2.6 

Government Employee - - - - - - - - - 0.3 0.1 0.9 

Daily laborer - - - - - - - - - 0.8 0.3 2.8 

Annual income  <14568 Eth Birr  Ref   Ref   Ref   Ref   

>14568 - - - - - - - - - 1.9 0.8 4.3 

Marital status   Married Ref      Ref   Ref   

Single - - - - - - - - - 0.8 0.4 1.7 

Widowed/divorced  - - - - - - - - - 0.9 0.2 3.5 

Type of TB  Smear positive Ref   Ref         

Smear negative - - - - - - - - - 1.8 0.9 3.6 

Extra pulmonary - - - - - - - - - 0.9 0.4 1.9 

AUD No  Ref   Ref   Ref   Ref   

Yes  - - - - - - 1.2 0.7 2.2 1.0 0.6 2.0 

Khat use  No    Ref   Ref   Ref      
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Yes   - - - - - - 1.5 0.9 2.6 1.1 0.6 1.9 

Social support  Good  Ref   Ref   Ref   Ref   

moderate   - - - - - - - - - 1.3 0.7 2.4 

poor - - - - - - - - - 1.2 0.6 2.2 

BIC  912.3 886.6 896.4 955.3 

 

 *Ref=Reference 

*BIC=Bayesian information criterion 
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Discussion 

To our knowledge, this is the first longitudinal study that assessed the relationship between food 

insecurity and mental distress among TB patients. In this study we found: 1) a high prevalence of 

mental distress among patients with food insecurity, 2) severe food insecurity, independent of socio-

demographic factors, substance use, social support and type of TB diagnosis, predicted mental 

distress.  

The baseline prevalence of food insecurity found in this study (49.3%) was lower than the finding of 

a study done in Surabaya, Indonesia (64%) (25). The difference between the two studies may be due 

to the method of data collection (primary data vs. secondary data from a clinic). Because secondary 

data is less accurate and may be exaggerated due to personal bias compared to primary data. The 

baseline prevalence of food insecurity found in this study falls within the range of prevalence 

reported from two studies done among people living with HIV in Southwest Ethiopia  (38.7% and 

63.0% ) (17, 26).  This may be due to TB is a chronic disease which might negatively affect 

productivity and reduce income. This will affect individuals‟ ability to acquire sufficient food for 

themselves and their families. As adequate nutrition is important for recovery, TB programs need to 

address macronutrient requirements of patients to help recovery.  

In this study, higher proportions of female patients were found to have food insecurity at baseline 

(54.2%) and first follow up (52.3%). This might be due to women‟s limited economic, educational, 

and employment opportunities and because they are more involved in unpaid work such as childcare 

and domestic activities than men particularly in a low-income country like Ethiopia (27-29). So, 

further study is needed to address the gender disparity in terms of food insecurity and treatment 

outcomes among TB patients in Ethiopia and other low income countries.  
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In this study, the prevalence of mental distress was decreasing over six months from 61.2% at 

baseline to 22.0% at the second follow-up. This is consistent with other studies done similar 

populations in Ethiopia (11) and South Africa (30). This might be due to patients with tuberculosis 

experience severe symptoms of the disease in the first month of treatment initiation which may 

overlap with the symptoms of mental distress but as patients get improvement from TB, symptoms 

of mental distress may also decline. Also, since SRQ-20 contains several physical symptoms that 

overlap with the symptoms of TB, the improvement of TB symptoms such as fatigue, loss of 

appetite throughout anti-TB treatment may account for the reduction in the level of mental distress. 

However, the baseline prevalence of mental distress found in this study (61.2%) was greater than the 

finding of a study done in Angola (44.4%) (31) and South Africa (34.1%) (30). The difference might 

be due to the tool used to assess mental distress (SRQ-20 vs. Hospital Anxiety and Depression Scale 

(HADS), and K-10). For example, K-10 has nine items of psychological symptoms and only one 

physical item, so little overlap with TB symptoms compared to SRQ-20. The prevalence of mental 

distress at the first (38.1%)  and  second (22.0%) follow-up found in this study was in line with the 

studies conducted in Huambo hospital, Angola (44.4%) (32) and South Africa (21.8%) (30, 33) but 

lower than the finding of  studies conducted in a similar population in Dire Dawa and Harar cities 

(63.3%) (10) and Addis Ababa Ethiopia (48.5%) (11).  

In this study, severe food insecurity predicted mental distress independent of other covariates which 

are in line with previous studies done in similar populations in Zambia and South Africa (7, 34, 35).  

Also, it is in line with a community-based study conducted in four African countries (Ethiopia, 

Nigeria, Uganda, and Ghana) (36, 37). This may be due to uncertainty to have adequate food could 

lead to chronic stress that affects the mental health of the patients(7).  
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The limitation of this study is that it did not include hospitalized patients, patients on re-treatment, 

and patients with MDR-TB, therefore, the results cannot be generalized for these patients. Patients 

with MDR-TB and hospitalized TB patients may have higher depression and anxiety and their 

exclusion might have led to underestimated prevalence of mental distress. 

Patients with MDR-TB are under special treatment and surveillance so that including this group of 

patients might have biased the results. Moreover, SRQ-20 is not a gold-standard to measure mental 

disorders. So, TB related physical symptoms might overlap with SRQ-20 and led to the overestimate 

of mental distress. 

Nonetheless, the longitudinal design, recruitment of participants from primary care facilities in rural 

and urban settings, and the consideration of several known confounding variables in the data 

analysis make our results robust. The good surveillance system and presence of follow-up make the 

data collection highly reliable. 

Conclusions 

In this longitudinal study, we have found a high prevalence of food insecurity and mental distress 

among TB patients. Also, food insecurity predicted mental distress independent of other covariates. 

This implies that many TB patients in Southwest Ethiopia are suffering from both mental health 

problems and lack of adequate food both of which might adversely affect treatment outcomes. 

Therefore, this finding would be an input for TB programs so that effective interventions for mental 

distress and food insecurity are integrated into the care of TB patients. Future studies need to 

evaluate the effectiveness of interventions for food insecurity in reducing mental distress in TB 

patients.  
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