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Abstract

Background

Mental disorders account for nine percent of the overall global burden of disease and are

among the top ten leading causes of disability. Mental illness and tuberculosis share risk fac-

tors including poverty, overcrowding, stigma, poor nutrition, substance use and retro-viral

disease co-infection. Presence of mental illness in tuberculosis delays health-seeking,

affects drug adherence, increases cost of treatment, prolongs disease duration, lowers qual-

ity of life, and increases mortality. Early diagnosis, linkage, and treatment of psychiatric mor-

bidity among patients with tuberculosis would improve outcomes for both. This study thus

aimed to determine the prevalence and factors associated with psychiatric morbidity among

patients on treatment for tuberculosis at a low- middle- income country.

Methods

A cross-sectional study carried out at the tuberculosis clinic at Moi Teaching and Referral

Hospital (MTRH), Eldoret, Kenya. 367 participants on TB treatment were interviewed using

Mini-International Neuropsychiatric Interview (MINI) tool. The key outcome was presence of

psychiatric illness. Pearson’s Chi-square and logistic regression were used to assess rela-

tionships at bivariate and multivariate level respectively.

Results

Majority of the respondents were male (61.3%) and overall median age was 33 years. About

half of participants (48.5%) had at least one psychiatric illness. Common disorders were

alcohol use disorder (30.3%), depression (23.4%), substance use disorder (12.8%) and sui-

cidality (8.2%). Odds of ‘any psychiatric illness’ were increased by being male (aOR = 1.92;

P = 0.04), being separated or divorced (aOR = 6.86; P = 0.002), using alcohol (aOR = 3.2;

P<0.001), having been previously treated for tuberculosis (aOR = 2.76; P = 0.01), having
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other medical comorbidities (aOR = 4.2; P = 0.004) and family history of mental illness (aOR

= 2.4; P = 0.049).

Conclusion

Almost half of the patients on treatment for tuberculosis had at least one psychiatric illness.

Introduction of protocols for screening for mental illness and integration of mental health ser-

vices with tuberculosis care would aid prompt diagnosis, referral, and quality of care.

Introduction

Mental disorders account for nine percent of the overall global burden of disease and are listed

among the top ten leading causes of disability. Tuberculosis (TB) is the second leading cause of

death from a single infectious disease with an estimated 1.6 million deaths in 2021 [1]. Patients

on treatment for TB are at higher risk for mental disorders as they have various triggers and

shared risk factors including stigma associated with TB and HIV in case of co-infection, over-

crowding, poor nutrition, smoking, alcohol use, lower income and isolation in case of multi-

drug resistant tuberculosis [2–5]. Physical weakness caused by TB leads to decreased work pro-

ductivity, absence from work and later job insecurity and financial instability that could be

precursors or triggers of mental illness[6, 7]. Additionally, certain anti-tuberculosis drugs like

isoniazid and ethambutol have side effects that include mood fluctuation, psychosis, seizures,

mental confusion, dizziness and disorientation [8] and whether this relates to eventual psychi-

atric morbidity is yet to be ascertained.

Research on the prevalence of mental illness among patients on treatment for TB has mostly

looked at depression and anxiety with a range of 35–84% for depression and 36–65% for anxi-

ety in Ethiopia, Pakistan, India, Cameroon and South Africa [9–13]. A study from Kenya,

found a prevalence of depression at 31% among 51 TB patients [14]. Studies in Zambia, Thai-

land and India of patients on treatment for TB found a range of 20% -30% for alcohol use dis-

order [15–18] while substance use disorder ranged from 3%-39% in Pakistan, Peru and

Ethiopia [19–21]. Prevalence of mental illness varies depending on region and screening tool

used but is higher when compared to that in the general population [22–24]. Few studies have

explored psychiatric morbidity as a whole in the region and specifically in Kenya. As we aim

for multisectoral collaboration to combat the TB epidemic, and as TB care teams work on

holistic patient-centered care, the psychological distress and associated mental illness related

to TB, cannot be ignored as it may burden the patient and affect treatment outcomes.

The presence of mental illness in TB delays health-seeking, affects drug adherence,

increases cost of treatment, prolongs disease duration, lowers quality of life, and increases

mortality [2, 3]. The potential for mental illness to impair adherence to TB medication

increases risk of TB transmission and the development of multidrug resistance [25] and as

such is a threat to public health. Mental illness affecting compliance to both anti-TB medica-

tion and anti-psychotics would lead to relapse of mental illness and further re-infection with

TB [7, 25]. Knowing the prevalence, and type of patients at higher risk of mental illness among

patients on treatment for TB in high TB burden countries, is crucial in directing policy to inte-

grate mental health and TB care. Within this context, the study sought to determine the preva-

lence of psychiatric illness among patients on treatment for TB in Kenya. The researchers also

sought to establish socio-demographic and clinical determinants, associated with psychiatric

morbidity among patients on treatment for TB.
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Methods

Study design

This was a cross-sectional study conducted between March 2019 and March 2020.

Study setting

The study was done at the TB clinic of Moi Teaching and Referral Hospital (MTRH)—the sec-

ond largest public referral hospital in Kenya. The hospital, located in the western part of the

country has a wide catchment population of approximately 24 million and serves patients

from both urban and rural setups. Kenya had an estimated TB incidence of 133,000 in 2021

and is ranked among the high TB and TB/HIV burden countries by the World Health Organi-

zation [1]. The TB incidence was 146,000 in 2018 prior to this study [26] and 136,000 in 2019

[27].

Study population

All adult patients enrolled for TB treatment at the TB clinic at MTRH were eligible for recruit-

ment into the study. On average from the TB clinic records, 400 patients were seen at the clinic

every month with about 50–80 of them being newly-diagnosed with TB. Others were patients

who had come for revisits and drug refill. This data was obtained in August, 2018 at the time

of proposal development and was the monthly average for the preceding seven months.

Sample size

Sample size was derived from Fishers formula where p was the estimated proportion of TB

patients with mental illness of 31% (19), q = 1 –p (i.e. 0.69), resulting in a sample size of 329

participants. Assuming a 10% non-response the sample size was increased to a minimum of

362 respondents.

Eligibility criteria

All adult patients with TB enrolled at the MTRH TB clinic were included. Patients who were

physically severely ill or in distress or hospitalized were excluded from the study.

Data collection

Recruitment of study participants and data collection were done simultaneously between 1st

August, 2019 and 28th February, 2020. Interviewer -administered questionnaires were used.

The first questionnaire covered socio-demographics (age, gender, marital status, level of edu-

cation, occupation) and other clinical and TB characteristics including history of cigarette

smoking or alcohol use, type of TB, patient type, comorbid medical illness, phase of TB treat-

ment (initiation or continuation), prior diagnosis of psychiatric illness and family history of

mental illness. The second questionnaire was the Mini International Neuropsychiatric Inter-

view (MINI) based on Version 7 of Diagnostic and Statistical Manual 5th edition (DSM-5)

[28]. MINI has sixteen modules spanning a wide range of mental illness including major

depressive disorder, suicidality, bipolar disorder, post-traumatic stress disorder, alcohol and

substance use disorders, psychotic disorder, eating disorders, generalized anxiety disorder and

antisocial personality disorder. Its validity and reliability have been assessed across multiple

settings with good results [28, 29]. It has been used previously in Kenya after adaptation and

adoption [30–32]. Every third patient who met eligibility criteria was approached and if they

gave consent they were interviewed. This was repeated until the sample size was achieved. To
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get the interval of every 3rd patient, we divided the average of 1200 patients expected in 3

months by the sample size 1200/367 = 3.26. This was rounded to every 3rd patient to approxi-

mate the total expected patients in the duration. The data collection however took 6 months

because after the initial 3 months most of the patients were revisits who had already been inter-

viewed and hence a smaller pool to draw from.

Analysis

The data was cleaned and analyzed using Stata v.14 (StataCorp College Station, TX, USA).

Recategorization was carried out for some variables like age, smoking, alcohol use and the psy-

chiatric illness. Discrete variables were summarized as frequencies and percentages and dis-

played as tables while continuous variables were represented with median and interquartile

ranges (IQR) and categorized during further analyses.

The main outcome was presence of any psychiatric illness(es) and these were presented

with their 95% confidence intervals (CI). Associations between the outcomes and the socio-

demographic and clinical characteristics were assessed using Pearson’s χ2 with the strengths of

association presented as odds ratio (OR) with their 95% CI. Multivariable logistic regression

was used to identify factors independently associated with the main outcomes. All the socio-

demographic and clinical exposure variables were included in the multivariable models unless

there was collinearity e.g., HIV, diabetes and hypertension which are related with ‘any comor-

bidity’. The level of significance was set at P< 0.05.

Ethical considerations

Ethical approval and permission were obtained from the Moi University/ Moi Teaching and

Referral Hospital Institutional Research and Ethics Committee (IREC), FAN: IREC 3276 and

MTRH management respectively. Participation was entirely voluntary and all enrolled partici-

pants gave voluntary written informed consent. Anonymity was preserved by de-identification

of data. Authors did not have access to information that could identify individual participants

during or after data collection as only study numbers were used. Patients assessed to have seri-

ous mental health illnesses, including suicidality were referred to the mental health unit of the

hospital.

Results

Socio-demographic and clinical characteristics of study participants

Of the 367 patients interviewed, majority (n = 225, 61%) were males with an overall median

age of 33 years (IQR: 25–45). Slightly more than half of the patients (52%) were aged between

18–34 years. The proportion married (n = 155) was comparable to those single (n = 153) at

42% each, while 43 of the respondents (11.7%) were either divorced or separated. Majority

(n = 354, 96%) of the participants had at least a primary level of education. In fact, almost a

third (n = 105, 28%) had attained a tertiary level of education. Half (n = 184) of the patients

worked in the informal sector. Half (n = 183) of the patients reported previous or current use

of alcohol. Sociodemographic characteristics are shown in Table 1.

Most of the patients interviewed (n = 310, 85%) were new (taking anti-TBs for the first

time) while slightly more than half (n = 201, 55%) were in the initiation phase of treatment

(first two months of treatment and on a regimen of 4 drugs). Most of the patients (n = 284,

77%) had pulmonary type TB, of which 89% was bacteriologically confirmed (sputum posi-

tive). Of the 83 patients with extrapulmonary TB, 8 had TB meningitis. Two-fifths (n = 146) of

the respondents had at least one comorbidity, of which the commonest was HIV at 30%
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Table 1. Socio-demographic and clinical characteristics of patients on treatment for tuberculosis.

Characteristic Sub- category n (%)
Sex Male 225 (61.3%)

Female 142 (38.7%)

Age, years, median (IQR) 33 (25–45)

18 -34yrs 190 (51.8%)

35 -49yrs 116 (31.6%)

50 -64yrs 48 (13.1%)

65+yrs 13 (3.5%)

Marital status Single 153 (41.7%)

Married 155 (42.2%)

Divorced /separated 43 (11.7%)

Widowed 16 (4.4%)

Education No formal education 13 (3.8%)

Primary 117 (32.1%)

Secondary 129 (35.4%)

Tertiary 105 (28.9%)

Occupation Formal 52 (14.2%)

Informal 184 (50.1%)

Unemployed 72 (19.6%)

Student 59 (16.1%)

Smoking Never 274 (74.6%)

Previously 77 (21%)

Current 16 (4.4%)

Alcohol use Never 183 (49.8%)

Previously 157 (42.8%)

Current 27 (7.4%)

Patient type Newly diagnosed with TB 310 (84.5)

Previously treated 57 (15.5)

TB type PTB Bacteriologically confirmed 252 (68.7)

PTB clinically diagnosed 32 (8.7)

Extra-pulmonary TB 83 (22.6)

Treatment phase Initiation 201 (54.8)

Continuation 166 (45.2)

Comorbidities Any comorbidity 146 (39.8)

HIV 110 (30)

Hypertension 17 (4.6)

Diabetes 18 (4.9)

Others 16 (4.3)

Psychiatric diagnosis Never 358 (97.6)

Previously 6 (1.6)

Current 3 (0.8)

Psychiatric Family history Yes 40 (10.9)

No 327 (89.1)

TB–tuberculosis; PTB–pulmonary TB

https://doi.org/10.1371/journal.pone.0302744.t001
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followed by diabetes (4.9%) and hypertension (4.6%). Other comorbidities included asthma,

anaemia, renal disease, and cardiac disease. As regards mental illness, 358 (97.6%) of the

respondents had never had a psychiatric diagnosis before while 40 (11%) had a family history

of psychiatric illness. The clinical characteristics are seen in Table 1.

Prevalence of psychiatric illnesses

Of the respondents, 48.5% (n = 178) had at least one psychiatric disorder (95% CI: 43.3–53.8).

The most common psychiatric disorder among patients on treatment for TB was alcohol use

disorder (AUD) at a prevalence of 30.3%. Major depressive disorder had a prevalence of 23.4%

followed by substance use disorder at 12.8% and suicidality at 8.2%. Other psychiatric illnesses

that were less common added up to 14.6% as in Table 2.

Determinants associated with ‘any psychiatric illness’

Of the 178 respondents with psychiatric illness, males were almost twice as likely to have any

psychiatric illness compared to females (aOR 1.92, 95% CI 1.03–3.56). Patients aged 65 years

and above had 88% reduced odds of any psychiatric illness as compared to those 18–34 years

old (aOR 0.12, 95% CI 0.02–0.62). Being separated or divorced had almost seven times

increased odds (aOR 6.86, 95% CI 2.03–23.2) of being associated with any psychiatric illness

compared to the married. History of alcohol use was associated with three times the likelihood

of psychiatric morbidity (aOR 3.2, 95% CI 1.68–6.08), while being previously treated for TB

(aOR 2.76, 95% CI 1.26–6.04) and family history of psychiatric illness (aOR 2.40, 95% CI 1.00–

5.76) was associated with more than double the likelihood. Having extra-pulmonary TB was

associated with half the odds of any psychiatric illness (aOR 0.51, 95% CI 0.27–0.98). Other

factors like education, occupation, treatment phase and presence of comorbidities were not

significantly associated with any psychiatric morbidity as shown in Table 3.

Determinants associated with specific psychiatric disorders

Being separated or divorced (aOR 2.44, 95% CI 1.06–5.62) or having been previously treated

for TB (aOR 2.03, 95% CI 1.00–4.1) was associated with increased odds of major depressive

Table 2. Prevalence of specific psychiatric disorders.

Psychiatric disorder n (%) (95% CI)
Alcohol use disorder 111 (30.3%) (25.6–35.2)

Major depressive disorder 86 (23.4%) (19.2–28.1)

Substance use disorder 47 (12.8%) (9.6–16.7)

Suicidality 30 (8.2%) (5.6–11.5)

Suicide behaviour disorder 9 (2.5%) (1.1–4.6)

Mood disorder with psychotic features 9 (2.5%) (1.1–4.6)

Antisocial personality disorder 7 (1.9%) (0.8–3.9)

Psychotic disorder 6 (1.6%) (0.6–3.5)

Panic disorder 5 (1.4%) (0.4–3.2)

Obsessive compulsive disorder 4 (1.1%) (0.3–2.8)

Bipolar disorder 4 (1.1%) (0.3–2.8)

Generalized anxiety disorder 3 (0.8%) (0.2–2.4)

Post-traumatic stress disorder 2 (0.5%) (0.1–2.0)

Manic episode 1 (0.3%) (0.0–1.5)

Hypomanic episode 1 (0.3%) (0.0–1.5)

Agoraphobia 1 (0.3%) (0.0–1.5)

Social anxiety disorder 1 (0.3%) (0.0–1.5)

https://doi.org/10.1371/journal.pone.0302744.t002
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disorder while age 65 years and above was associated with reduced odds (aOR 0.09, 95% CI

0.01–0.89) (Table 4).

Being male (aOR 7.98, 95% CI 3.5–18.2), separated or divorced (aOR 3.51, 95% CI 1.3–

9.65) or having history of smoking (aOR 5.03, 95% CI 2.5–10.2) was associated with increased

odds of alcohol use disorder while being a student (aOR 0.02, 95% CI 0.0–0.25) and having

clinically diagnosed TB (aOR 0.10, 95% CI 0.03–0.4) were associated with decreased odds

(Table 5).

Being male (aOR 16.5, 95% CI 1.9–145.2), having a history of smoking (aOR 3.57, 95% CI

1.41–9.03) or alcohol use (aOR 7.69, 95% CI 1.42–41.5) or family history of psychiatric illness

Table 3. Determinants associated with ‘any psychiatric illnesses’.

Characteristic Yes No Bivariate Multivariate
Sub-category n (%) n (%) cOR p-value aOR 95% CI p-value

Gender Female 47 (33.1) 95 (66.9) 1 1

Male 131 (58.2) 94 (41.8) 2.82 <0.001 1.92 1.03–3.56 0.039

Age (yrs) 18–34 73 (38.4) 117 (61.6) 1 1

35–49 72 (62.1) 44 (37.9) 2.62 <0.001 0.86 0.43–1.71 0.66

50–64 30 (62.5) 18 (37.5) 2.67 <0.001 1.14 0.44–2.96 0.78

65+ 3 (23.1) 10 (76.9) 0.48 0.28 0.12 0.02–0.62 0.011

Education No formal education 7 (53.9) 6 (46.1) 1 1

Primary 71 (60.7) 46 (39.3) 1.32 0.63 0.60 0.14–2.65 0.51

Secondary 66 (51.2) 63 (48.8) 0.90 0.85 0.68 0.15–3.00 0.61

Tertiary 31 (29.5) 74 (70.5) 0.36 0.09 0.30 0.06–1.44 0.13

Occupation Formal 24 (46.1) 28 (53.9) 1 1

Informal 102 (55.4) 82 (44.6) 1.45 0.24 0.76 0.34–1.73 0.52

Unemployed 40 (55.6) 32 (44.4) 1.46 0.30 1.35 0.53–3.45 0.53

Student 12 (20.3) 47 (79.7) 0.30 0.01 0.49 0.16–1.46 0.20

Marital status Married 78 (50.3) 77 (49.7) 1 1

Single 55 (36) 98 (64) 0.55 0.01 0.96 0.50–1.87 0.91

Separated /divorced 39 (90.7) 4 (9.3) 9.61 <0.001 6.86 2.03–23.2 0.002

Widowed 6 (37.5) 10 (62.5) 0.59 0.33 0.67 0.18–2.50 0.56

Comorbidities Without 94 (42.5) 127 (57.5) 1 1

With 84 (57.5) 62 (42.5) 1.83 0.01 1.41 0.79–2.53 0.25

HIV status No 113 (44) 144 (56) 1 1

Yes 65 (59.1) 45 (40.9) 1.84 0.01

Smoking Never 105 (38.3) 169 (61.7) 1 1

Yes 73 (78.5) 20 (21.5) 5.87 <0.001 1.51 0.72–3.19 0.28

Alcohol use Never 49 (26.8) 134 (73.2) 1 1

Yes 129 (70.1) 55 (29.9) 6.41 <0.001 3.20 1.68–6.08 <0.0001

Patient type New 136 (43.9) 174 (56.1) 1 1

Previously treated 42 (73.7) 15 (26.3) 3.58 <0.001 2.76 1.26–6.04 0.01

Type of TB PTB bacteriological 132 (52.4) 120 (47.6) 1 1

PTB clinically diagnosed 16 (50) 16 (50) 0.91 0.80 0.62 0.24–1.62 0.33

Extra-PTB 30 (36.1) 53 (63.9) 0.51 0.01 0.51 0.27–0.98 0.04

Treatment phase Initiation 92 (45.8) 109 (54.2) 1 1

Continuation 86 (51.8) 80 (48.2) 1.27 0.25 1.20 0.71–2.02 0.50

Family psychiatric history No 152 (46.5) 175 (53.5) 1 1

Yes 26 (65) 14 (35) 2.14 0.03 2.40 1.00–5.76 0.05

PTB–pulmonary TB; Extra-PTB–extrapulmonary TB

https://doi.org/10.1371/journal.pone.0302744.t003
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(aOR 3.97, 95% CI 1.32–12.0) were statistically associated with substance use disorder

(Table 6).

Having other medical comorbidities like hypertension, diabetes and HIV among others was

fourfold associated with suicidality (aOR 4.2, 95% CI 1.57–11.3) after adjustments.

Discussion

Prevalence of psychiatric morbidity

This study found that about half of the patients on treatment for TB (48.5%) had at least one

mental illness, almost all of which was prior undiagnosed (97.6%). The most common

Table 4. Characteristics of TB patients with major depressive disorder.

Characteristic Yes No Bivariate Multivariate
Sub-category n (%) n (%) cOR p-value aOR 95% CI p-value

Gender Female 38 (26.8) 104 (73.2) 1 1

Male 47 (20.9) 178 (79.1) 0.72 0.19 0.86 0.45–1.66 0.66

Age (yrs) 18–34 40 (21.0) 150 (79.0) 1 1

35–49 33 (28.4) 83 (71.6) 1.49 0.14 0.77 0.38–1.56 0.47

50–64 11 (22.9) 37 (77.1) 1.11 0.78 0.56 0.21–1.49 0.24

65+ 1 (7.7) 12 (92.3) 0.31 0.27 0.09 0.01–0.89 0.04

Education No formal education 5 (38.5) 8 (61.5) 1 1

Primary 34 (29.1) 83 (70.9) 0.66 0.49 0.45 0.11–1.95 0.29

Secondary 31 (24.0) 98 (76.0) 0.51 0.26 0.42 0.10–1.85 0.24

Tertiary 14 (13.3) 91 (86.7) 0.25 0.03 0.24 0.05–1.17 0.08

Occupation Formal 8 (15.4) 44 (84.6) 1 1

Informal 42 (22.8) 142 (77.2) 1.63 0.25 1.01 0.40–2.57 0.98

Unemployed 29 (40.3) 43 (59.7) 3.71 0.004 2.51 0.93–6.80 0.07

Student 6 (10.2) 53 (89.8) 0.62 0.41 0.52 0.15–1.87 0.32

Marital status Married 31 (20.0) 124 (80.0) 1 1

Single 30 (19.6) 123 (80.4) 0.98 0.93 1.02 0.51–2.06 0.95

Separated /divorced 21 (48.8) 22 (51.2) 3.82 <0.001 2.44 1.06–5.62 0.04

Widowed 3 (18.8) 13 (81.2) 0.92 0.91 0.95 0.22–4.04 0.94

Comorbidities Without 43 (19.5) 178 (80.5) 1 1

With 42 (28.8) 104 (71.2) 1.67 0.04 1.46 0.80–2.66 0.21

Smoking Never 61 (22.3) 213 (77.7) 1 1

Yes 24 (25.8) 69 (74.2) 1.21 0.48 0.95 0.43–2.06 0.89

Alcohol use Never 40 (21.9) 143 (78.1) 1 1

Yes 45 (24.5) 139 (75.5) 1.15 0.56 0.92 0.45–1.87 0.81

Patient type New 65 (21.0) 245 (79.0) 1 1

Previously treated 20 (35.1) 37 (64.9) 2.04 0.02 2.03 1.00–4.10 0.05

Type of TB PTB bacteriological 57 (22.6) 195 (77.4) 1 1

PTB clinically diagnosed 12 (37.5) 20 (62.5) 2.05 0.07 1.80 0.72–4.51 0.21

Extra-PTB 16 (19.3) 67 (80.7) 0.82 0.52 0.91 0.46–1.82 0.80

Treatment phase Initiation 49 (24.4) 152 (75.6) 1 1

Continuation 36 (21.7) 130 (78.3) 0.86 0.54 0.88 0.51–1.53 0.65

Family psychiatric history No 70 (21.4) 257 (78.6) 1 1

Yes 15 (37.5) 25 (62.5) 2.20 0.03 1.78 0.81–3.91 0.15

PTB–pulmonary TB; Extra-PTB–extrapulmonary TB

https://doi.org/10.1371/journal.pone.0302744.t004
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disorders were alcohol use disorder (in one-third of the patients), depression (in one-in-four

patients) while substance use disorder and suicidality were each prevalent in about one-in-ten

patients. Generalized anxiety disorder and post-traumatic disorder were among the other less

common disorders with both combined affecting one-in-a-hundred patients.

The 48.5% prevalence of any mental illness is higher compared to findings of a study in

Pakistan with a rate of 31%, Nigeria at 32% and a pooled rate of 34% in a meta-analysis [19, 33,

34]. It is however lower than 82% rate in South Africa [35]. Prevalence of mental illness among

patients on treatment for TB is anticipated to be higher due to shared risk factors including

alcohol use, smoking, overcrowding, stigma, association with HIV, psychosocial and economic

stressors or due to compromised immunity and neglected self-care associated with mental

Table 5. Characteristics of TB patients with alcohol use disorder.

Characteristic Yes No Bivariate Multivariate
Sub-category n (%) n (%) cOR p-value aOR 95%CI p- value

Gender Female 12 (8.4) 130 (91.6) 1 1

Male 99 (44) 126 (56) 8.5 <0.001 7.98 3.5–18.2 <0.001

Age (yrs) 18–34 37 (19.5) 153 (80.5) 1 1

35–49 51 (44) 65 (56) 3.24 <0.001 0.87 0.39–1.9 0.73

50–64 21 (43.8) 27 (56.2) 3.21 0.001 0.83 0.3–2.3 0.73

65+ 2 (15.4) 11 (84.6) 0.75 0.71 0.26 0.04–2.0 0.20

Education No formal education 3 (23.1) 10 (76.9) 1 1

Primary 50 (42.7) 67 (57.3) 2.49 0.18 1.09 0.22–5.4 0.91

Secondary 40 (31) 89 (67) 1.50 0.55 1.10 0.22–5.5 0.90

Tertiary 16 (15.2) 89 (84.8) 0.60 0.47 0.32 0.06–1.8 0.06

Occupation Formal 19 (36.5) 33 (63.5) 1 1

Informal 70 (38) 114 (62) 1.07 0.84 0.42 0.2–1.04 0.06

Unemployed 21 (29.2) 51 (70.8) 0.72 0.39 0.53 0.18–1.5 0.24

Student 1 (1.7) 58 (98.3) 0.03 0.001 0.02 0.0–0.25 0.002

Marital status Married 55 (35.5) 100 (64.5) 1 1

Single 26 (17) 127 (83) 0.37 <0.001 0.94 0.42–2.1 0.89

Sep /divorced 26 (60.5) 17 (39.5) 2.78 0.004 3.51 1.3–9.65 0.02

Widowed 4 (25) 12 (75) 0.61 0.41 0.98 0.21–4.4 0.98

Comorbidities Without 59 (26.7) 162 (73.3) 1 1

With 52 (35.6) 94 (64.4) 1.52 0.07 1.39 0.72–2.7 0.32

HIV status No 68 (26.5) 189 (73.5) 1 1

Yes 43 (39.1) 67 (60.9) 1.78 0.02

Smoking Never 48 (17.5) 226 (82.5) 1 1

Yes 63 (67.7) 30 (32.3) 9.89 <0.001 5.03 2.5–10.2 <0.001

Patient type New 81 (26.1) 229 (73.9) 1 1

Previously treated 30 (52.6) 27 (47.4) 3.14 <0.001 2.16 0.96–4.8 0.06

Type of TB PTB bacteriological confirmed 87 (34.5) 165 (65.5) 1 1

PTB clinically diagnosed 5 (15.6) 27 (84.4) 0.35 0.04 0.10 0.03–0.4 0.001

Extra-PTB 19 (22.9) 64 (77.1) 0.56 0.05 0.65 0.31–1.4 0.26

Treatment phase Initiation 57 (28.4) 144 (71.6) 1 1

Continuation 54 (32.5) 112 (67.5) 1.22 0.39 0.85 0.46–1.6 0.61

Family psychiatric history No 97 (29.7) 230 (70.3) 1 1

Yes 14 (35) 26 (65) 1.28 0.49 0.79 0.31–2.0 0.62

PTB–pulmonary TB; Extra-PTB–extrapulmonary TB

https://doi.org/10.1371/journal.pone.0302744.t005
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illness [25, 36]. Vulnerability, marginalization, stigma, and discrimination are often faced by

people affected by TB and these could predispose to mental illness.

The low rate of a prior diagnosis of mental illness showed that there is a major treatment

gap between diagnosed and undiagnosed mental illness. Similar findings were reported in

another Kenyan study where of the 42% of subjects with symptoms of mental illness, only 4%

had any psychiatric illness documented [31]. Health seeking for mental illness is usually

affected by the associated stigma and the non-medical explanations given to mental illness.

Additionally, there is lack of screening at primary health settings given that there is no diag-

nostic test for mental illness but rather clinical assessment or use of screening tools.

Table 6. Characteristics of TB patients with substance use disorder.

Characteristic Yes No Bivariate Multivariate
Sub-category n (%) n (%) cOR p-value aOR 95%CI p-value

Gender Female 1 (0.7) 141 (99.3) 1 1

Male 46 (20.4) 179 (79.6) 36.2 0.00 16.5 1.9–145.2 0.01

Age (yrs) 18–34 16 (8.4) 174 (91.6)

35–49 22 (19) 94 (81) 2.55 0.00 0.79 0.27–2.32 0.66

50–64 9 (18.8) 39 (81.2) 2.51 0.04 1.14 0.29–4.45 0.85

65+ 0 (0) 13 (100) - -

Education No formal education 1 (7.7) 12 (92.3) 1 1

Primary 25 (21.4) 92 (78.6) 3.26 0.28 1.23 0.81–18.7 0.88

Secondary 15 (11.6) 114 (88.4) 1.58 0.67 0.78 0.05–12.0 0.05

Tertiary 4 (3.8) 101 (96.2) 0.48 0.52 0.22 0.01–4.41 0.33

Occupation Formal 5 (9.6) 47 (90.4) 1 1

Informal 33 (17.9) 151 (82.1) 2.05 0.16 0.81 0.24–2.78 0.74

Unemployed 7 (9.7) 65 (90.3) 1.01 0.98 0.62 0.13–2.96 0.55

Student 2 (3.4) 57 (96.6) 0.33 0.2 0.71 0.09–5.84 0.75

Marital status Married 19 (12.3) 136 (87.7) 1 1

Single 13 (8.5) 140 (91.5) 0.66 0.28 2.12 0.66–6.88 0.21

Sep /divorced 13 (30.2) 30 (69.8) 3.1 0.00 2.38 0.82–6.87 0.11

Widowed 2 (12.5) 14 (87.5) 1.02 0.98 2.17 0.27–17.5 0.47

Comorbidities Without 28 (12.7) 193 (87.3) 1 1

With 19 (13) 127 (87) 1.03 0.92 1.03 0.43–2.44 0.95

Smoking Never 11 (4) 263 (96) 1 1

Yes 36 (38.7) 57 (61.3) 15.1 0.00 3.57 1.41–9.03 0.01

Alcohol use Never 2 (1.1) 181 (98.9) 1 1

Yes 45 (24.5) 139 (75.5) 29.3 0.00 7.69 1.42–41.5 0.02

Patient type New 34 (11) 276 (89) 1 1

Previously treated 13 (22.8) 44 (77.2) 2.4 0.02 0.90 0.33–2.43 0.84

Type of TB PTB bacteriological confirmed 35 (13.9) 217 (86.1) 1 1

PTB clinically diagnosed 5 (15.6) 27 (84.4) 1.15 0.79 1.03 0.25–4.2 0.97

Extra-PTB 7 (8.4) 76 (91.6) 0.57 0.20 1.04 0.36–2.99 0.94

Treatment phase Initiation 25 (12.4) 176 (87.6) 1 1

Continuation 22 (13.2) 144 (86.8) 1.08 0.82 0.89 0.38–2.05 0.78

Family psychiatric history No 36 (11) 291 (89) 1 1

Yes 11 (27.5) 29 (72.5) 3.07 0.00 3.97 1.32–12.0 0.01

PTB–pulmonary TB; Extra-PTB–extrapulmonary TB

https://doi.org/10.1371/journal.pone.0302744.t006
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The assessed prevalence of alcohol use disorder is similar to a pooled average of 30% in a

meta-analysis of 28 studies in tuberculosis patients [15], but double that previously reported

for the general Kenyan population at 13.6% [37]. There’s a strong association between heavy

alcohol use and TB as alcohol weakens the immune system by interfering with the integrity

and microbiomes of the gastrointestinal tract, decreasing and damaging the epithelial cells and

by disruption of the ciliary function of the upper airways thus ultimately increasing the risk of

TB [38]. Heavy alcohol use has been linked to higher reinfection rate, poor treatment compli-

ance and development of drug resistant TB [15]. Also people with chronic alcohol use often

have poor nutritional status predisposing to activation of latent TB [3].

Prevalence of depression was lower than that in other studies with a range from 31% - 54%

[9, 13, 14, 25, 39–41], likely because of the different tools used (screening versus diagnostic).

Nevertheless, many studies have consistently reported higher prevalence of depression among

patients with TB as compared to the general population [2, 42], and could be attributed to the

psychological stressors reported by the patients including stigma, association with HIV, drug-

burden especially if co-infected, long duration of treatment, lost or reduced revenue, fear of

infecting people close to them, isolation from their families and increased alcohol consump-

tion [5, 36, 43].

Prevalence of substance use was 12.8% in this study and this was a combination of all non-

alcohol substances including khat/miraa, bhang, tobacco, ‘kuber’ and glue. This rate was com-

parable to that in a Kenyan survey with a prevalence of 13.4% [23]. Prevalence of suicidality

was at 8.2% for suicidal ideation and 2.5% for suicidal attempt/ behavior. This was comparable

to a study in South Africa where 9% reported suicidal ideation while 3.1% had previous suicide

attempts [18]. A different study in Ethiopia had higher rates of 17.3% for suicidal ideation and

7.5% for suicide attempts [44].

Determinants associated with psychiatric morbidity

The odds of psychiatric morbidity were increased in males, those who were separated or

divorced, those with history of alcohol use, smoking, medical comorbidities, or previous his-

tory of TB and those who reported a family history of mental illness.

Males were more likely to have ‘any’ psychiatric illness or alcohol and substance use disor-

ders, similar to findings of a meta-analysis [15] and several other studies in Africa and Asia

[16–18, 45]. Culturally, social drinking among men is more tolerated compared to the same in

females while it could be the start or gateway to alcohol or substance use disorders. Males,

those with history of alcohol use and family psychiatric history had higher odds of substance

use disorder. Those with a history of cigarette smoking even though not currently smoking

still had higher odds of having substance use disorder. The gender and alcohol use association

were replicated in a different study in Ethiopia where males were seven times and those with

history of alcohol use were twice as likely to have substance use disorder.

Conversely, females are reported to have higher rates of depression but not alcohol or sub-

stance use disorders [11, 40, 46]. Gender differences could be as a result of males having more

of externalizing symptoms as opposed to females who would present with more of internaliz-

ing symptoms [47].

This study reported lower rates of ‘any psychiatric illness’ and depression in those aged 65

+. This finding of decreased rates of depression in the older age was different from other stud-

ies. A study in Ethiopia reported that for every 14 years increase in age, the risk of having

depression increased by 19% [48] and another study in Nigeria reported that depression was

significantly more prevalent in older patients with tuberculosis compared with their family

members [5]. The difference could be due to the lower numbers in this age group given that
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their total number was 13, only three had any psychiatric illness and only 1 of the 13 had

depression. Thus, with the lower numbers chance findings may not be ruled out.

This study found that being separated or divorced was associated with increased odds of

any psychiatric illness, depression and alcohol use disorder, which were similar to other studies

[10, 16, 41, 44]. Van Rensburg et al. in a systematic review of 100 articles also reported similar

results [7]. A meta-analysis, however, reported that respondents who were single had higher

odds of alcohol use disorder [15]. Those who are single, separated or divorced may lack good

social support and may be at higher risk of maladaptive coping including alcohol use while on

the other hand addiction may lead to change in marital status [28].

Having other medical comorbidities like hypertension, diabetes and HIV among others was

fourfold associated with suicidality in this study. This was similar to studies in Ethiopia and

South Africa that showed that having more than one other chronic illness and being HIV posi-

tive were positive predictors for suicidal ideation and suicide attempt [18, 44].

Other studies have similarly reported increased odds of psychiatric morbidity in TB

patients who were smokers and tobacco users [17, 41], those with familial history of mental ill-

ness [11, 49], been previously treated for TB [5, 15, 38, 45, 50, 51], or with other comorbidities

[8, 11, 43, 44, 52]. Substance use disorders and TB share common risk factors, including

undernutrition, HIV infection, concomitant alcohol use and smoking [53]. Smoking is also

considered a gateway drug to other drugs with shared risk factors for both smoking and alco-

hol use including genetic predisposition and family history. Studies have also reported genetic

predisposition of anxiety, alcohol use disorder and depression [12, 22, 54, 55]. However, few

studies have attempted to investigate the relationship of family history and mental illness

among patients on treatment for TB in our setting.

The relationship between previous treatment and mental illness could be bi-directional as

patients with uncontrolled mental illness could have poor adherence to anti-TB medication

thus leading to retreatment as treatment interrupters or loss to follow-up. Further, because of

their living conditions they could have re-infection of TB and need retreatment even after cure

or treatment completion [3]. On the other hand, retreatment of TB can be a stressor given the

type of drugs, long duration of treatment, drug burden and antecedent stigma associated with

HIV thus predisposing to mental illness especially depression or alcohol use as a coping mech-

anism, albeit maladaptive.

Limitations of the study

The main strength of this study is that the sample was socio-demographically diverse, having

been drawn from a population at the second largest TB treatment program in Kenya and prob-

ably in East Africa. Secondly, the study employed a diagnostic tool (MINI) that has been vali-

dated and adapted for use in this setting. Thirdly the study is generalizable to patients on

treatment for TB in similar settings based on sampling method and sample size being repre-

sentative. It can, however, not be generalized to a primary care setting as this was a tertiary

hospital and as such the sample may be different in a community setting.

The cross-sectional design was a limitation as causal relationships between the compared

variables cannot be inferred. Much as TB could lead to or increase the risk of mental illness,

this study could not establish the proportional increase in size. This thus remains an area of

further research. However, the cross-sectional design was useful in bringing out the prevalence

of psychiatric morbidity among patients on treatment for tuberculosis in Kenya.

Another limitation was social desirability bias due to self -reporting nature of the inter-

viewer-administered questionnaire. Some of the sections like alcohol and substance use and

suicidal ideation may attract socially acceptable responses. This would consequently cause an
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under-reporting of some symptoms and as such true prevalence may even be higher than

reported. To mitigate against this, the interviewer employed principles of reassurance, non-

judgmental attitude, and assurance of confidentiality.

Lastly, residence was not included in the socio-demographics questionnaire and consider-

ing that it impacts on socio-economics, it would additionally influence psychological and emo-

tional well-being that would affect mental health. This was not included in this study and can

be an area of research. Also, the study results found no association of females and depression

which was unexpected. Further research would be needed to explain why this was different in

this population.

Conclusions

In conclusion, this study found a high prevalence of psychiatric morbidity with most common

disorders being alcohol use disorder, depression, substance use disorder and suicidality. Fac-

tors associated with increased odds of having ‘any psychiatric morbidity’ were being male,

being separated or divorced, history of alcohol use or smoking, family history of psychiatric ill-

ness, having medical comorbidities and being previously treated for TB.

We thus recommend for integrated and bi-directional screening, diagnosis, referral and

management of comorbid TB and mental illness, akin to the TB-HIV collaborative efforts.

Longitudinal studies are recommended to show causal associations and to follow up outcomes

of patients with TB and psychiatric comorbidities.

Supporting information

S1 Data.

(CSV)

Acknowledgments

We acknowledge Moi university, School of Medicine and the department of Mental Health

and Behavioural sciences for their input during the development of this research article. We

also acknowledge TB clinic staff at MTRH for a conducive environment for data collection

and the participants who consented to be part of this work.

Author Contributions

Conceptualization: Robina Kerubo Momanyi, Edith Kamaru Kwobah, Philip Owiti, Henry

Nyamogoba, Lukoye Atwoli.

Data curation: Robina Kerubo Momanyi, Philip Owiti.

Formal analysis: Philip Owiti.

Investigation: Robina Kerubo Momanyi.

Methodology: Robina Kerubo Momanyi, Edith Kamaru Kwobah, Philip Owiti, Lukoye

Atwoli.

Project administration: Robina Kerubo Momanyi.

Resources: Robina Kerubo Momanyi.

Supervision: Edith Kamaru Kwobah, Henry Nyamogoba, Lukoye Atwoli.

Validation: Robina Kerubo Momanyi, Edith Kamaru Kwobah, Philip Owiti, Lukoye Atwoli.

PLOS ONE Psychiatric morbidity among patients with tuberculosis in a referral hospital in Kenya

PLOS ONE | https://doi.org/10.1371/journal.pone.0302744 May 15, 2024 13 / 16

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0302744.s001
https://doi.org/10.1371/journal.pone.0302744


Visualization: Robina Kerubo Momanyi, Edith Kamaru Kwobah, Philip Owiti, Henry Nya-

mogoba, Lukoye Atwoli.

Writing – original draft: Robina Kerubo Momanyi.

Writing – review & editing: Robina Kerubo Momanyi, Edith Kamaru Kwobah, Philip Owiti,

Henry Nyamogoba, Lukoye Atwoli.

References
1. World Health Organization. Global Tuberculosis Report 2022.

2. Bender A, Guruge S, Hyman I, Janjua M. Tuberculosis, and common mental disorders: International

lessons for Canadian immigrant health. Can J Nurs Res. 2012; 44(4):56–75. PMID: 23448075

3. Doherty AM, Kelly J, McDonald C, O’Dywer AM, Keane J, Cooney J. A review of the interplay between

tuberculosis and mental health. Gen Hosp Psychiatry [Internet]. 2013; 35(4):398–406. Available from:

https://doi.org/10.1016/j.genhosppsych.2013.03.018 PMID: 23660587

4. Mason PH, Sweetland AC, Fox GJ, Halovic S, Nguyen TA, Marks GB. Tuberculosis and mental health

in the Asia-Pacific. Australas Psychiatry. 2016; 24(6):553–5. https://doi.org/10.1177/

1039856216649770 PMID: 27206468

5. Oladimeji O, Ushie BA, Udoh EE, Oladimeji KE, Ige OM, Obasanya O, et al. Psychosocial wellbeing of

patients with multidrug resistant tuberculosis voluntarily confined to long-term hospitalisation in Nigeria.

BMJ Glob Heal [Internet]. 2016; 1(3): e000006. Available from: http://gh.bmj.com/lookup/doi/ https://

doi.org/10.1136/bmjgh-2015-000006 PMID: 28588950

6. Tola HH, Shojaeizadeh D, Garmaroudi G, Tol A, Yekaninejad MS, Ejeta LT, et al. Psychological distress

and its effect on tuberculosis treatment outcomes in Ethiopia. Glob Health Action. 2015; 8(1). https://

doi.org/10.3402/gha.v8.29019 PMID: 26610316

7. Janse Van Rensburg A, Dube A, Curran R, Ambaw F, Murdoch J, Bachmann M, et al. Comorbidities

between tuberculosis and common mental disorders: A scoping review of epidemiological patterns and

person-centred care interventions from low-to-middle income and BRICS countries. Vol. 9, Infectious

Diseases of Poverty. 2020. https://doi.org/10.1186/s40249-019-0619-4 PMID: 31941551

8. Amreen, Rizvi N. Frequency of Depression and Anxiety among Tuberculosis Patients. J Tuberc Res

[Internet]. 2016; 04(04):183–90. Available from: http://www.scirp.org/journal/PaperDownload.aspx?

DOI=10.4236/jtr.2016.44021

9. Kumar K, Kumar A, Chandra P, Kansal H. A study of prevalence of depression and anxiety in patients

suffering from tuberculosis. J Fam Med Prim Care [Internet]. 2016; 5(1):150. Available from: http://www.

jfmpc.com/text.asp?2016/5/1/150/184641 https://doi.org/10.4103/2249-4863.184641 PMID: 27453861

10. Rahul Mandaknalli BG. Prevalence Depression in Tuberculosis Patients in a Tertiary Care Hospital.

Sch J App Med Sci. 2015; 3(6D):2445–8.

11. Kehbila J, Ekabe CJ, Aminde LN, Noubiap JJN, Fon PN, Monekosso GL. Prevalence, and correlates of

depressive symptoms in adult patients with pulmonary tuberculosis in the Southwest Region of Camer-

oon. Infect Dis Poverty [Internet]. 2016; 5(1):51. Available from: http://idpjournal.biomedcentral.com/

articles/10.1186/s40249-016-0145-6 PMID: 27268138

12. Peltzer K, Naidoo P, Matseke G, Louw J, Mchunu G, Tutshana B. Prevalence of psychological distress

and associated factors in tuberculosis patients in public primary care clinics in South Africa. BMC Psy-

chiatry [Internet]. 2012; 12(1):89. Available from: http://bmcpsychiatry.biomedcentral.com/articles/10.

1186/1471-244X-12-89 PMID: 22839597

13. Duko B, Gebeyehu A, Ayano G. Prevalence and correlates of depression and anxiety among patients

with tuberculosis at Wolaita Sodo University Hospital and Sodo Health Center, Wolaita Sodo, South

Ethiopia, Cross sectional study. BMC Psychiatry [Internet]. 2015; 15(1):214. Available from: http://

bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-015-0598-3

14. Lee E. Prevalence of Depression among Active TB and DEPRESSION AMONG ACTIVE TB AND TB /

HIV PATIENTS IN KISUMU. 2015;1–35. Available from: http://digitalcollections.sit.edu/isp_collection

15. Necho M, Tsehay M, Seid M, Zenebe Y, Belete A, Gelaye H. Prevalence and associated factors for

alcohol use disorder among tuberculosis patients: a systematic review and meta- analysis study.

2021;1–15.

16. Connell RO, Chishinga N, Kinyanda E, Patel V, Ayles H, Helen A. Prevalence and Correlates of Alcohol

Dependence Disorder among TB and HIV Infected Patients in Zambia. 2013; 8(9):1–9.

PLOS ONE Psychiatric morbidity among patients with tuberculosis in a referral hospital in Kenya

PLOS ONE | https://doi.org/10.1371/journal.pone.0302744 May 15, 2024 14 / 16

http://www.ncbi.nlm.nih.gov/pubmed/23448075
https://doi.org/10.1016/j.genhosppsych.2013.03.018
http://www.ncbi.nlm.nih.gov/pubmed/23660587
https://doi.org/10.1177/1039856216649770
https://doi.org/10.1177/1039856216649770
http://www.ncbi.nlm.nih.gov/pubmed/27206468
http://gh.bmj.com/lookup/doi/
https://doi.org/10.1136/bmjgh-2015-000006
https://doi.org/10.1136/bmjgh-2015-000006
http://www.ncbi.nlm.nih.gov/pubmed/28588950
https://doi.org/10.3402/gha.v8.29019
https://doi.org/10.3402/gha.v8.29019
http://www.ncbi.nlm.nih.gov/pubmed/26610316
https://doi.org/10.1186/s40249-019-0619-4
http://www.ncbi.nlm.nih.gov/pubmed/31941551
http://www.scirp.org/journal/PaperDownload.aspx?DOI=10.4236/jtr.2016.44021
http://www.scirp.org/journal/PaperDownload.aspx?DOI=10.4236/jtr.2016.44021
http://www.jfmpc.com/text.asp?2016/5/1/150/184641
http://www.jfmpc.com/text.asp?2016/5/1/150/184641
https://doi.org/10.4103/2249-4863.184641
http://www.ncbi.nlm.nih.gov/pubmed/27453861
http://idpjournal.biomedcentral.com/articles/10.1186/s40249-016-0145-6
http://idpjournal.biomedcentral.com/articles/10.1186/s40249-016-0145-6
http://www.ncbi.nlm.nih.gov/pubmed/27268138
http://bmcpsychiatry.biomedcentral.com/articles/10.1186/1471-244X-12-89
http://bmcpsychiatry.biomedcentral.com/articles/10.1186/1471-244X-12-89
http://www.ncbi.nlm.nih.gov/pubmed/22839597
http://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-015-0598-3
http://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-015-0598-3
http://digitalcollections.sit.edu/isp_collection
https://doi.org/10.1371/journal.pone.0302744


17. Thapa P, Kamath R, Bk S, Monteiro A, Vc S. Prevalence and Associated Factors of Alcoholism among

Tuberculosis Patients in Udupi Taluk, Karnataka, India: A Cross Sectional Study. 2014; 12(3):177–81.

PMID: 26032055

18. Laprawat S, Peltzer K, Pansila W, Tansakul C, Africa S. Alcohol use disorder and tuberculosis treat-

ment: A longitudinal mixed method study in Thailand.: 1–5.

19. Islam AT, Hoque A. Pattern of psychiatric illness among tuberculosis Patients an analysis in a tertiary

care hospital of Bangladesh. 2015; 1:763–6.

20. Scuffell J, Boccia D, Velarde FG, Leon SR, Raviola G, Lecca L, et al. Mental disorders, and drug/alcohol

use in patients commencing extensively drug-resistant tuberculosis treatment. Public Heal Action [Inter-

net]. 2017; 7(3):237–9. Available from: http://www.ingentaconnect.com/content/10.5588/pha.17.0044

PMID: 29201659

21. Id MS, Tolessa O, Tesfaye M, Adorjan K, Krahl W, Tesfaye E, et al. Magnitude and predictors of khat

use among patients with tuberculosis in Southwest Ethiopia: A longitudinal study. 2020;1–12.

22. Kessler RC, Aguilar-gaxiola S, Alonso J, Chatterji S, Lee S, Ormel J, et al. World Mental Health (WMH)

Surveys. 2011; 18(1):23–33.

23. Kamenderi M, Muteti J, Okioma V, Kimani S. Status of Drugs and Substance Abuse among the General

Population in Kenya. 2021; 1:54–9.

24. Sweetland A, Oquendo M, Wickramaratne P, Weissman M, Wainberg M. Depression: A silent driver of

the global tuberculosis epidemic. World Psychiatry. 2014; 13(3):325–6. https://doi.org/10.1002/wps.

20134 PMID: 25273311

25. Ambaw F, Mayston R, Hanlon C, Alem A. Depression among patients with tuberculosis: determinants,

course, and impact on pathways to care and treatment outcomes in a primary care setting in southern

Ethiopia—a study protocol. BMJ Open [Internet]. 2015; 5(7):e007653. Available from: http://bmjopen.

bmj.com/lookup/doi/10.1136/bmjopen-2015-007653 PMID: 26155818

26. Ministry of Health. Annual Report 2018. 2018. p. 1–78.

27. WHO. Tuberculosis Report. Vol. XLIX, Baltimore Health News. 2020. 8 p.

28. Lecrubier Y, Sheehan D V., Weiller E, Amorim P, Bonora I, Sheehan KH, et al. The Mini International

Neuropsychiatric Interview (MINI). A short diagnostic structured interview: Reliability and validity

according to the CIDI. Eur Psychiatry. 1997; 12(5):224–31.

29. Sheehan D V, Sheehan KH, Shytle RD, Janavs J, Bannon Y, Rogers JE, et al. Reliability and validity of

the Mini International Neuropsychiatric Interview for Children and Adolescents (MINI-KID). J Clin Psy-

chiatry. 2010; 71(3):313–26. https://doi.org/10.4088/JCP.09m05305whi PMID: 20331933

30. Aillon JL, Ndetei DM, Khasakhala L, Ngari WN, Achola HO, Akinyi S, et al. Prevalence, types, and

comorbidity of mental disorders in a Kenyan primary health centre. Soc Psychiatry Psychiatr Epidemiol.

2014; 49(8):1257–68. https://doi.org/10.1007/s00127-013-0755-2 PMID: 23959589

31. Ndetei DM, Khasakhala LI, Kuria MW, Mutiso VN, Ongecha-Owuor FA, Kokonya DA. The prevalence

of mental disorders in adults in different level general medical facilities in Kenya: A cross-sectional

study. Ann Gen Psychiatry. 2009; 8:1–8. https://doi.org/10.1186/1744-859X-8-1 PMID: 19144164

32. Kwobah E, Epstein S, Mwangi A, Litzelman D, Atwoli L. PREVALENCE of psychiatric morbidity in a

community sample in Western Kenya. BMC Psychiatry [Internet]. 2017; 17(1):1–6. Available from:

https://doi.org/10.1186/s12888-017-1202-9 PMID: 28100210

33. Adeyemi, Akeem akinloye. Psychiatric Morbidity and Quality of Life in Patients with Pulmonary Tubercu-

losis, HIV/AIDS, and Healthy Individuals: A Comparative Study; A dissertation

34. Njie GJ, Khan A. Prevalence of Tuberculosis and Mental Disorders Comorbidity: A Systematic Review

and Meta-analysis. J Immigr Minor Heal. 2022; 24(6):1550–6. https://doi.org/10.1007/s10903-021-

01312-6 PMID: 34796457

35. Thungana Y, Wilkinson R, Zingela Z. Comorbidity of mental ill-health in tuberculosis patients under

treatment in a rural province of South Africa: a cross-sectional survey. BMJ Open. 2022; 12(11):1–8.

36. Hansel NN, Wu AW, Chang B, Diette GB. Quality of life in tuberculosis: patient and provider perspec-

tives. Qual Life Res. 2004; 13(3):639–52. https://doi.org/10.1023/B:QURE.0000021317.12945.f0

PMID: 15130027

37. NATIONAL SURVEY ON THE STATUS OF DRUGS AND SUBSTANCE. 2022;

38. Veerakumar AM, Kumar S, Sarkar S. Author’s personal copy ScienceDirect Alcohol use disorders

among pulmonary tuberculosis patients under RNTCP in urban Pondicherry, India.

39. Vega P, Sweetland A, Acha J, Castillo H, Guerra D, Fawzi MCS, et al. Psychiatric issues in the manage-

ment of patients with multidrug-resistant tuberculosis SUMMARY. 2004; 8(July 2003):749–59.

40. Husain MO, Dearman SP, Chaudhry IB, Rizvi N, Waheed W. The relationship between anxiety, depres-

sion, and illness perception in tuberculosis patients in Pakistan. Clin Pract Epidemiol Ment Health

PLOS ONE Psychiatric morbidity among patients with tuberculosis in a referral hospital in Kenya

PLOS ONE | https://doi.org/10.1371/journal.pone.0302744 May 15, 2024 15 / 16

http://www.ncbi.nlm.nih.gov/pubmed/26032055
http://www.ingentaconnect.com/content/10.5588/pha.17.0044
http://www.ncbi.nlm.nih.gov/pubmed/29201659
https://doi.org/10.1002/wps.20134
https://doi.org/10.1002/wps.20134
http://www.ncbi.nlm.nih.gov/pubmed/25273311
http://bmjopen.bmj.com/lookup/doi/10.1136/bmjopen-2015-007653
http://bmjopen.bmj.com/lookup/doi/10.1136/bmjopen-2015-007653
http://www.ncbi.nlm.nih.gov/pubmed/26155818
https://doi.org/10.4088/JCP.09m05305whi
http://www.ncbi.nlm.nih.gov/pubmed/20331933
https://doi.org/10.1007/s00127-013-0755-2
http://www.ncbi.nlm.nih.gov/pubmed/23959589
https://doi.org/10.1186/1744-859X-8-1
http://www.ncbi.nlm.nih.gov/pubmed/19144164
https://doi.org/10.1186/s12888-017-1202-9
http://www.ncbi.nlm.nih.gov/pubmed/28100210
https://doi.org/10.1007/s10903-021-01312-6
https://doi.org/10.1007/s10903-021-01312-6
http://www.ncbi.nlm.nih.gov/pubmed/34796457
https://doi.org/10.1023/B%3AQURE.0000021317.12945.f0
http://www.ncbi.nlm.nih.gov/pubmed/15130027
https://doi.org/10.1371/journal.pone.0302744


[Internet]. 2008; 4(February 2008):4. Available from: http://www.pubmedcentral.nih.gov/articlerender.

fcgi?artid=2288599&tool=pmcentrez&rendertype=abstract

41. Paula A, Sc M, Lazzari TK, Sc M, Silva DR, Ph D. Health-Related Quality of Life, Depression and Anxi-

ety in Hospitalized Patients with Tuberculosis. 2017; 3536:69–76.

42. Qayyum S, Rizvi R. Prevalence of depression in TB patients in comparison to non-tuberculous family

contacts visiting the DOTS clinic in tertiary care hospital and its correlation with disease pattern. 2008;

17:3–5. Infect Dis J Pakistan. 2008; 17:3–5.

43. Deribew A, Tesfaye M, Hailmichael Y, Apers L, Abebe G, Duchateau L, et al. Common mental disorders

in TB/HIV co-infected patients in Ethiopia. BMC Infect Dis. 2010; 10(1):201. https://doi.org/10.1186/

1471-2334-10-201 PMID: 20618942

44. Molla A, Mengesha A, Derajew H, Kerebih H. Suicidal Ideation, Attempt, and Associated Factors

among Patients with Tuberculosis in Ethiopia: A Cross-Sectional Study. 2020; 2019.

45. Peltzer K, Louw J, Mchunu G, Naidoo P, Matseke G. Hazardous and Harmful Alcohol Use and Associ-

ated Factors in Tuberculosis Public Primary Care Patients in South Africa. 2012;3245–57.

46. Aamir S, Aisha A. Co-morbid anxiety, and depression among pulmonary tuberculosis patients. J Coll

Physicians Surg Pakistan. 2010; 20(10):703–4. https://doi.org/10.2010/JCPSP.703704 PMID:

20943121

47. Wilhelm KA. Gender and mental health. Aust N Z J Psychiatry. 2014; 48(7):603–5. https://doi.org/10.

1177/0004867414538678 PMID: 24973270

48. Ambaw F, Mayston R, Hanlon C, Alem A. Burden and presentation of depression among newly diag-

nosed individuals with TB in primary care settings in Ethiopia. 2017;1–10.

49. Mohammedhussein M, Alenko A, Tessema W, Mamaru A. Prevalence and associated factors of

depression and anxiety among patients with pulmonary tuberculosis attending treatment at public

health facilities in southwest Ethiopia. Neuropsychiatr Dis Treat. 2020; 16:1095–104. https://doi.org/10.

2147/NDT.S249431 PMID: 32636628

50. Adem A, Tesfaye M, Adem M. The Prevalence and Pattern of Depressıon in Patıents with Tuberculosis

on Follow-up at Jimma University Specialized Hospital and Jimma Health Center. Med Sci. 2014; 3

(1):955–68.

51. Singh L, Pardal P, Prakash J. Psychiatric morbidity in patients of pulmonary tuberculosis-an observa-

tional study. Ind Psychiatry J [Internet]. 2015; 24(2):168. Available from: http://www.

industrialpsychiatry.org/text.asp?2015/24/2/168/181722 https://doi.org/10.4103/0972-6748.181722

PMID: 27212822

52. Peltzer K, Naidoo P, Matseke G, Louw J, McHunu G, Tutshana B. Prevalence of post-traumatic stress

symptoms and associated factors in tuberculosis (TB), TB retreatment and/or TB-HIV co-infected pri-

mary public health-care patients in three districts in South Africa. Psychol Heal Med. 2013; 18(4):387–

97. https://doi.org/10.1080/13548506.2012.726364 PMID: 23061988

53. World Health Organization. END TB Global Tuberculosis Report 2017. 2017. 147 p.

54. Kamau JW, Kuria W, Mathai M, Atwoli L, Kangethe R. Psychiatric morbidity among HIV-infected chil-

dren and adolescents in a resource-poor Kenyan urban community. AIDS Care. 2012; 24(7):836–42.

https://doi.org/10.1080/09540121.2011.644234 PMID: 22292795

55. Woollett N, Cluver L, Bandeira M, Brahmbhatt H. Identifying risks for mental health problems in HIV pos-

itive adolescents accessing HIV treatment in Johannesburg. J Child Adolesc Ment Health. 2017; 29

(1):11–26. https://doi.org/10.2989/17280583.2017.1283320 PMID: 28287023

PLOS ONE Psychiatric morbidity among patients with tuberculosis in a referral hospital in Kenya

PLOS ONE | https://doi.org/10.1371/journal.pone.0302744 May 15, 2024 16 / 16

http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2288599&tool=pmcentrez&rendertype=abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2288599&tool=pmcentrez&rendertype=abstract
https://doi.org/10.1186/1471-2334-10-201
https://doi.org/10.1186/1471-2334-10-201
http://www.ncbi.nlm.nih.gov/pubmed/20618942
https://doi.org/10.2010/JCPSP.703704
http://www.ncbi.nlm.nih.gov/pubmed/20943121
https://doi.org/10.1177/0004867414538678
https://doi.org/10.1177/0004867414538678
http://www.ncbi.nlm.nih.gov/pubmed/24973270
https://doi.org/10.2147/NDT.S249431
https://doi.org/10.2147/NDT.S249431
http://www.ncbi.nlm.nih.gov/pubmed/32636628
http://www.industrialpsychiatry.org/text.asp?2015/24/2/168/181722
http://www.industrialpsychiatry.org/text.asp?2015/24/2/168/181722
https://doi.org/10.4103/0972-6748.181722
http://www.ncbi.nlm.nih.gov/pubmed/27212822
https://doi.org/10.1080/13548506.2012.726364
http://www.ncbi.nlm.nih.gov/pubmed/23061988
https://doi.org/10.1080/09540121.2011.644234
http://www.ncbi.nlm.nih.gov/pubmed/22292795
https://doi.org/10.2989/17280583.2017.1283320
http://www.ncbi.nlm.nih.gov/pubmed/28287023
https://doi.org/10.1371/journal.pone.0302744

