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ABSTRACT

Background

Drug-resistant tuberculosis is raising public health concerns and posing a health
security threat, affecting thousands of people worldwide as well in Nepal. Drug
resistance tuberculosis treatment regimens was long-term and complicated
treatments, depression and anxiety are two of the most common psychological
problems among drug-resistant tuberculosis patients.

Objective
To assess the prevalence and factors associated with anxiety and depression among
drug-resistant tuberculosis patients.

Method

A health facility based cross-sectional study was conducted among 140 drug
resistance tuberculosis participants. Anxiety and depression were screened using
GAD-7 and PHQ-9 respectively. Data were entered in Epi-data and analysis was
performed with the help of the Statistical Package for Social Science (SPSS).

Result

The prevalence rate of anxiety and depression is 29.3% and 47.9% respectively.
Occupational status (p 0.031), transportation to reach drug-resistant tuberculosis
treatment center (p 0.042) and social engagement (p 0.002) was statistically
significant with anxiety whereas occupation (p 0.031), family income (p 0.016), drug-
resistant tuberculosis treatment phase (p 0.042) and social engagement (p <0.001)
was found statistically significant with depression.

Conclusion

Patients with drug-resistant tuberculosis faces enormous psychological burdens.
Transportation facility should be provided to reach drug-resistant tuberculosis
patients to make easy access to health services and reduce anxiety.
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INTRODUCTION

Drug-resistant TB (DR-TB) threatens global TB control and
remains a major public health concern in several countries
as well as in Nepal.1-3 The prevalence of comorbidities
among DR-TB patients was found high.4 Nepal reported an
estimated 2800 cases of MDR/RR-TB in 2022.3,5 Different
study done in Indonesia, Nepal, Pakistan and India found
notably high prevalence of anxiety, depression among the
DR TB patients.6—11 These mental health disorders are
not merely secondary concerns but critical determinants
of treatment adherence and success. The long duration of
therapy, severe side effects, stigma, and lack of family or
community support contribute to psychological distress,
which in turn undermines TB control efforts.12 Despite
this, mental health outcomes among DR-TB patients remain
underexplored in Nepal, particularly at the provincial level.
Lumbini Province, a border region with high population
mobility, rising drug resistance, and limited mental health
service, represents a critical setting where the intersection
of DR-TB and mental health warrants crucial exploration.
This study aims to assess the prevalence and factors
associated with anxiety and depression among DR-TB
patients in Lumbini Province, addressing a neglected
dimension of TB control and informing integrated, patient-
centered interventions.

METHODS

This study was a health facility-based cross-sectional study
conducted among DR-TB patients. The study population
included all drug-resistant patients who were receiving
medication from three drug resistance centers: Lumbini
Provincial Hospital, Butwal; TB Nepal, Banke; and Rapti
Academy of Health Sciences, Dang, in Lumbini Province
of Nepal, from 18th September to 5th November, 2023.
Drug-resistant TB patients aged 18 years and above
were considered as study participants. A convenience
sampling method was used to reach the sample from
selected DR centers. Ethical approval was obtained from
the Institutional Review Committee of Pokhara University
(Reference number: 011-080/81). Confidentiality was
strictly maintained by assigning unique identification
codes to each participant, ensuring that no personal
identifiers were recorded in the dataset. Data were stored
in password-protected files accessible only to the research
team. Participants were fully informed about the study
objectives, and written consent was obtained before data
collection. Data was collected from DR-TB patients using an
interview schedule in Nepali at one point in time for each
patient. The sample size was calculated using the following
formula.

Sample size (n) = (z2xpxq)/d?
Where,

n=required sample size

Z=z statistical at 5% level of significance (1.96)
d= allowance error (5%)
p=Proportion of depression or anxiety (q=1-P)

Considering the allowance error is 0.05, the sample size
will be

Now,

Proportion of depression (p) = 62.7% Prevalence of
depression in patients with drug-resistant tuberculosis in
Nepal: A cross-sectional study.13

p=0.627 =~ 0.63
9= 1-P, = 1- 0.63
=0.37

no = (1.962X 0.63 X 0.37)/0.05?
=358.19 = 358
Total DR Cases in Lumbini Province is (N)=229°
For finite population
n=no/(1+no/N),
n=358/(1+358/229)
=139.84 = 140
Total sample = 140
The calculated final sample size taken was 140.

Generalized Anxiety Disorder-7 (GAD-7), is a administered
questionnaire developed by Spitzer et al. with a sensitivity
of 89% and specificity of 82% to assess level of anxiety and
validated in local context.*

It consists of 7 items on a four-point Likert scale ranging
from 0 to 3, in which 0 implies ‘not at all’ and 3 implies
“nearly every day”. Patient health questionnaire-9 (PHQ-9)
developed by primary care evaluation of mental disorders
(PRIME MD) was used to assess depression level among
participants. It consists of 9 items on a four-point Likert
scale ranging from 0 to 3, where 0 implies ‘not at all’ and
3 implies “nearly every day”.’>* A schedule was divided
into five sections. The first section included the socio-
demographic characteristics, the second section included
disease-related information, the third section was focused
on lifestyle-related behavior, the fourth section included
the healthcare system and the fifth section was focused on
the anxiety and depression measurement tools.

The study participants were 140. Data was entered into
Epi Data v3.1 software and analyzed using the Statistical
Package for Social Sciences (SPSS). Descriptive analysis
was conducted to describe the socio-demographic profile
of participants, the pattern of DR-TB medication, and the
levels of anxiety and depression during treatment. Mean
and standard deviation were calculated for continuous
variables. Bivariate chi-square and Fisher exact tests were
performed to test the existing significant associations
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among DR-TB patients. Four domains of anxiety and
depression, along with selected independent variables,
were analyzed, and 95% Cl was reported to show the
association between the prevalence of anxiety and
depression and the independent variables. These results
were considered significant at a 5% level (i.e., p-value <
0.05).

RESULTS

Among 140 interview schedules, more than two-third
(68.60%) of the participants were from DR-TB Treatment
Center of Lumbini Province Hospital, Butwal Rupandehi.
The mean age of the participants was 37 years old with
minimum age of 18 years and maximum 83 years old. More
than two third (67.10%) of participants were male. Nearly
two-fifth (59.30%) of the participants were unemployment
(Table 1).

Among total DR TB patients, nearly half (49.30%) of the
participants drink alcohol in past days. More than half
(40.70%) of the participants had experience side effects of
DR TB medication. One-fifth (21.40%) of the participants
were living with co-morbidities other than tuberculosis and
among them 20% were suffering from diabetes (Table 2).

More than one-fourth (29.30%) of participants had anxiety
who had score more than equal to ten (> 10 Score); in
which 2.90% had severe anxiety, 26.40% had moderate,
34.30% had mild and 36.40% had minimal anxiety. The
PHQ-9 depression scale was used to assess depression of
the patient. Depression was found among the 67 (47.90%)
participants who had score more than equal to ten (= 10
Score). The severity of depression was 2.90%, moderately
severe 9.30%, moderately 37.50%, mild 29.30% and 22.90%
had minimal depression (Table 3).

Table 4 shows the association between occupation
and anxiety in DR-TB patients (p-value = 0.031), as well
as between treatment center and anxiety (p-value =
0.042). Additionally, there is an association between not
participating in social work and anxiety in DR-TB patients
(p-value = 0.002).

Table 5 shows the association between various independent
variables and depression in DR-TB patients. There is a
significant association between occupation and depression
(p-value = 0.031), family income and depression (p-value =
0.016), phase of DR-TB treatment and depression (p-value =
0.042), and not participating in social work and depression
(p-value = 0.01).

DISCUSSIONS

The prevalence of anxiety in our study was found 29.3%
and depression was 47.9% indicating alarming level of
psychosocial distress. Similar findings was found in the
study conducted in Mumbai, India which shows 48% had

Table 1. Socio-demographic characteristics of the participants
(n=140)

Characteristics n (%)

Treatment Facilities

Lumbini Province Hospital, Butwal 96 (68.60)
TB Nepal, Nepalgunj Banke 30 (21.40)
Rapti Academy of Health Science, Dang 14 (10.00)
Age (Years)
< 37 Years 70 (50.00)
> 37Years 70 (50.00)
Mean=37.08, SD=17.392
Sex
Male 94 (67.10)
Female 46 (32.90)
Religion
Hindu 121 (86.50)
Islam 15 (10.70)
Christian 2 (1.40)
Buddhist 2 (1.40)
Ethnicity
Janjati 43 (30.70)
Brahmin/Chhetri 35 (25.00)
Dalit 26 (18.60)
Madheshi 21 (15.00)
Muslim 15 (10.70)
Type of Family
Nuclear 79 (56.40)
Joint 61 (43.60)
Education Level
Illiterate 17 (12.10)
Informal Education 36 (25.70)
Basic Education 49 (35.00)
Secondary Education 29 (20.70)
Bachelor or above Education 9 (6.40)
Occupation
Unemployment 83 (59.30)
Housewife 18 (12.90)
Agriculture 15 (10.70)
Bossiness 9 (6.40)
Labor 8 (5.70)
Government job 5 (3.60)
Private job 2 (1.40)
Enrollment in Health Insurance
Yes 115 (82.10)
No 25 (17.90)

depressive disorders, and 23.5% had mixed anxiety and
depression, though prevalence of anxiety (4.9%) was
comparatively lower than our study.' This differences may
partly reflect due to the variation in measurement tools.
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Table 2. Life style, Diseases and Health care system related
Factors (n=140)

Characteristics n (%)
Alcoholic history before DR TB
Yes 69 (49.30)
No 71 (50.70)
Smoking history before DR TB

Yes 59 (42.10)

No 81(57.90)
Infected with TB in Past

Yes 44 (31.40)

No 96 (68.60)

Family member infected with TB in past

Yes 37 (26.40)

No 103(73.60)
Types of DR TB of Patient

SSTR-MDRTB 23 (16.40)

LTR-MDRTB 90 (64.30)

Pre XDRTB 24 (17.10)

XDRTB 3(2.10)

DR TB treatment phase

Intensive Phase 71 (50.70)

Continuous Phase 69 (49.30)
Any side effects experience DR TB Medicine

Yes 57 (40.70)

No 83 (59.30)
Knowledge about symptoms of DR TB

Yes 84 (60.00)

No 56 (40.00)
Co morbidity with DR TB

Yes 30 (21.40)

No 110(78.60)
Contact with diagnosis of DR TB previous day

Yes 20 (14.30)

No 120(85.70)
Money spend for the diagnoses of DR TB

Yes 94 (67.10)

No 46 (32.90)
Discrimination by community due DR TB infection

Yes 17 (12.10)

No 123(87.90)

Another study of China shows the depression prevalence
of 47.9% which corresponds to our findings, but a
higher anxiety prevalence of 42.6%.® In Eastern Ethiopia
depression prevalence was 51.9% which is higher than our
study.? A study of Nepal found 62.7% had depression of
these, 25.9% had moderately severe depression, 8.6% had
severe depression which is higher than our study whereas
another study contradicts with our findings which shows
prevalence of depression (22.2%) and anxiety (15.6%).2

Table 3. Generalized Anxiety Disorder (GAD-7) and Patient
Health Questionnaire (PHQ-9) Scale: (n=140)

Characteristics n (%)

GAD-7 Scoring for Anxiety Level

Minimal (0-4) 51 (36.40)
Mild (5-9) 48 (34.30)
Moderate (10-14) 37 (26.40)
Severe (15-21) 4(2.90)
GAD-7 Score
No Anxiety <10 Score) 99 (70.70)
Anxiety (210 Score) 41 (29.30)
PHQ-9 Scoring for Depression Level
None-minimal (0-4) 32 (22.80)
Mild (5-9) 41 (29.30)
Moderate (10-14) 50 (35.70)
Moderately Severe (18-19) 13 (9.30)
Severe (20-27) 4(2.90)
PHQ-9 Score
No Depression (< 10 Score) 73 (52.10)
Depression (> 10 Score) 67 (47.10)

Table 4. Association between Independent Variables with
Anxiety (n=140)

Characteristics/ Anxiety Chisquare p-value
Variables value
No Yes
Occupation
Unemployed 53 (63.90) 30 (36.10) 4.631 0.031*
Employed 46 (80.70) 11 (19.30)
Transportation to reach DR TB Treatment center
Yes 77 (75.50) 25 (24.50) 4.139 0.042*
No 22 (57.90) 16 (42.10)
Not participate in social work due to DR TB
Yes 49 (60.50) 32(39.50) 9.695 0.002*
No 50 (84.70) 9 (15.30)

Evidence from Pakistan, Vietham and North India also
demonstrate wide variation, with depression rates of
42.8%, 42.5% and 68% in MDR and 78% in XDR.!*202!
Similarly contradicts finding was found in a study done
in Ahmedabad City, India which shows 16.2% of DR TB
patients had depression.® These discrepancies highlight the
influence of study design, study setting, sample variation
and sample size factor which may be responsible for the
differentiation of output.

Beyond descriptive comparison, it is important to consider
underlying mechanisms. The chronicity of DR-TB treatment,
stigma, socioeconomic hardship, and limited access to
psychosocial support likely contribute to the observed
burden of mental health disorders. Our findings shows that
occupation (p 0.031), transportation barriers (p 0.042) and
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Table 5. Association between Independent Variables with
Depression (n=140)

Characteristics/ Depression Chi p value
Variables square
value
No 73 Yes 67
(2.1%) (47.1%)
Occupation
Unemployed 37 (44.60) 46 (55.40)
4.675 0.031*
Employed 36 (63.20) 21 (36.80)
Family Income of Patient (NRs)
<18200 39 (44.30) 49 (55.70)
5.813 0.016*
> 18200 34 (65.40) 18 (34.60)
DR TB Treatment Phase
Intensive phase 31 (43.70) 40 (56.30)
4.152 0.042*
Continuous Phase 42 (60.90) 27 (39.10)

Not participate in social work due to DR TB
49 (60.50)
18 (30.50)

Yes 32(39.50)
No 41 (69.50)

1.299 <0.001*

*significant at p<0.05

social participation (p 0.002) were significantly associated
with anxiety and occupation (p 0.031), family income
(p 0.016), DR TB Treatment phase (p 0.042) and social
participation (p < 0.001) were significantly associated with
depression suggest that structural and social determinants
play a critical role.

The study has several limitations; although bivariate
analyses identified significant associations, confounding
factors may have influenced these results so, multivariable
regression is necessary to disentangle independent

REFERENCES
1. WHO. Global Tuberculosis Report. 2022. 2023.

2. Yadav RK, Kaphle HP, Yadav DK, Marahatta SB, Shah NP, Baral S, et al.
Health related quality of life and associated factors with medication
adherence among tuberculosis patients in selected districts of
Gandaki Province of Nepal. J Clin Tuberc Other Mycobact Dis. 2021
May;23:100235.

3. NTCC. National Tuberculosis Prevalence Survey Report. Kathmandu,
Nepal; 2020.

4. NTCC. Nepal TB Fact Sheet 2022. Bhaktapur, Nepal: National
Tuberculosis Control Center; 2022.

S. NTCC. National Guidelines on drug resistance tuberculosis
management; Nepal [Internet]. Bhakatapur: Government of Nepal
Ministry of Health and Population Department of Health Services
National Tuberculosis Centre Thimi, Bhakatapur; 2019. Available
from: https://nepalntp.gov.np/wp-content/uploads/2019/10/DR-TB-
Guidelines-2019_Nepal.pdf

6. NTCC. TB Fact Sheet FY 2021/22. National TB Control Center; 2022.
Kathmandu; 2022.

7. Susanto TD, Widysanto A, Cipta DA, Tanara A, Wirawan GR, Kosim
AB, et al. Anxiety and depression level of patients with multidrug-
resistant tuberculosis (MDR-TB) in two hospitals in Banten province,
Indonesia. Dialogues Health. 2023 Dec;2:100115.

predictors and provide adjusted effect estimates, potential
biases such as self-reporting bias, social desirability bias,
and selection bias may have affected prevalence estimates.
Despite of severallimitations, the study emphasizesthe need
for integrated TB and mental health services, particularly
in resource-constrained settings such as Lumbini Province,
where structural barriers and limited psychosocial support
may exacerbate patient vulnerability. Future longitudinal
and mixed-methods research could provide deeper insights
into causal pathways and intervention strategies.

CONCLUSION

This study found a high prevalence of anxiety and depression
among patients with drug-resistant tuberculosis,
highlighting the substantial psychosocial burden associated
with the disease underscoring the urgent need to integrate
psychosocial support into DR-TB care alongside biomedical
treatment. Involvement of DR TB patients in social works
and engaged them in any occupation is utmost importance
to reduce the anxiety and depression. It also supports in
their family livelihood too. Transportation facility should be
provided to reach DR TB patients to make easy access to
health services and reduce anxiety. During intensive phase
of DR-TB treatment, patients should be provided with
counselling.

ACKNOWLEDGEMENTS

We would like to thanks all the research participants who
provide their valuable time. We would also acknowledge
Department of Public Health, School of Health and Allied
Sciences, Pokhara University for providing the environment
and platform to carry out the research.

8. Walker IF, Kanal S, Baral SC, Farragher TM, Joshi D, Elsey H, et
al. Depression and anxiety in patients with multidrug-resistant
tuberculosis in Nepal: an observational study. Public Health Action.
2019 Mar 21;9(1):42-8.

9. Sharma R, Bakshi H, Prajapati S, Bhatt GS, Mehta R, Rami KC, et al.
Prevalence and Determinants of Depression among Multi Drug
Resistant (MDR) TB cases registered under National Tuberculosis
Elimination Program in Ahmedabad City. Indian J Community Med.
2022 Jan-Mar;47(1):45-49.

10. A study of depression, anxiety, and stress in patients with Multidrug-
resistant and Extensively drug-resistant tuberculosis. Indian J
Psychiatry. 2022 Mar;64(Suppl 3):S579.

11. Walker IF, Khan AM, Khan AM, Khan NM, Ayub RM, Ghias KN, et
al. Depression among multidrug-resistant tuberculosis patients in
Punjab, Pakistan: a large cross-sectional study. Int J Tuberc Lung Dis.
2018 Jul 1;22(7):773-8.

12. Solanki SR, Dave VR, Shukla RP, Rathod VG, Solanki RN. Assessment of
anxiety and depression among tuberculosis patients of Ahmedabad,
India. Indian J Tuberc. 2024;71 Suppl 2:5197-S202. doi: 10.1016/j.
ijtb.2023.06.004. Epub 2023 Jun 6.

13. Shrestha SK, Joshi S, Bhattarai RB, Joshi LR, Adhikari N, Shrestha SK,
et al. Prevalence and risk factors of depression in patients with drug-
resistant tuberculosis in Nepal: A cross-sectional study. J Clin Tuberc
Other Mycobact Dis. 2020 Oct 29;21:100200.

Page 46



Original Article

VOL.23 | NO. 5 | ISSUE 93 | SPECIAL ISSUE 2025

14.

1S.

16.

17.

18.

Spitzer RL, Kroenke K, Williams JBW, Lowe B. A brief measure for
assessing generalized anxiety disorder: the GAD-7. Arch Intern Med.
2006 May 22;166(10):1092-7.

Yadav RK, Baral S, Khatri E, Pandey S, Pandeya P, Neupane R, et al.
Anxiety and Depression Among Health Sciences Students in Home
Quarantine During the COVID-19 Pandemic in Selected Provinces of
Nepal. Front Public Health. 2021 Mar 1;9:580561.

Kroenke K, Spitzer RL, Williams JBW. The PHQ-9. J Gen Intern Med.
2001 Sep;16(9):606-13.

Laxmeshwar C, Das M, Mathur T, Israni T, Jha S, Iyer A, et al.
Psychiatric comorbidities among patients with complex drug-
resistant tuberculosis in Mumbai, India. PLoS One. 2022 Feb
11;17(2):€0263759.

Liu X, Bai X, Ren R, Tan L, Zhang Y, Lan H, et al. Association between
depression or anxiety symptoms and immune-inflammatory
characteristics in in-patients with tuberculosis: A cross-sectional
study. Front Psychiatry. 2022;13:985823.

19.

20.

21.

22.

Dasa TT, Roba AA, Weldegebreal F, Mesfin F, Asfaw A, Mitiku H, et al.
Prevalence and associated factors of depression among tuberculosis
patients in Eastern Ethiopia. BMC Psychiatry. 2019 Mar 1;19(1):82.

Redwood L, Mitchell EMH, Viney K, Snow K, Nguyen TA, Dung LAT,
et al. Depression, stigma and quality of life in people with drug-
susceptible TB and drug-resistant TB in Vietnam. Int J Tuberc Lung
Dis. 2021 Jun 1;25(6):461-7.

Srinivasan G, Chaturvedi D, Verma D, Pal H, Khatoon H, Yadav D,
et al. Prevalence of depression and anxiety among drug resistant
tuberculosis: A study in North India. Indian J Tuberc. 2021
Oct;68(4):457-63.

Amreen, Rizvi N. Frequency of Depression and Anxiety among
Tuberculosis Patients. J Tuberc Res. 2016;04(04):183.

Page 47



