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Abstract
Purpose  Tuberculosis (TB) remains a major public health challenge in low- and middle-income countries, including Nepal. 
Understanding the factors associated with TB treatment outcomes is essential for improving disease control and patient 
management.
Methods  A retrospective study was conducted using TB program data from Lalitpur District, Nepal. De-identified patient 
records were extracted from the Health Information Management System and the national e-TB register. Sociodemographic, 
behavioral, and clinical variables were analyzed. Descriptive statistics summarized patient characteristics, while Pearson’s 
chi-square test assessed associations between variables and treatment outcomes. Multivariable logistic regression was used 
to identify predictors of treatment success.
Results  A total of 2,779 TB patients were included in the study. The overall treatment success rate was high, with most 
patients completing treatment successfully. Age, gender, and HIV status were significantly associated with treatment out-
comes. Patients older than 60 years had higher odds of unsuccessful treatment compared with younger patients. Female 
patients showed higher odds of treatment success than males. HIV-positive patients had significantly poorer treatment out-
comes compared with HIV-negative individuals. Other factors, including ethnicity, residence, smoking status, TB type, 
registration type, treatment category, DOTS delivery approach, and GeneXpert results, were not significantly associated 
with treatment success.
Conclusion  Age, gender, and HIV status were key predictors of TB treatment outcomes in Lalitpur District. Strengthen-
ing integrated TB–HIV care, improving follow-up among older patients, and enhancing treatment adherence among male 
patients may help improve treatment success rates. These findings provide evidence to support targeted TB control strategies 
and contribute to achieving the World Health Organization’s End TB Strategy goals.
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1  Introduction

Tuberculosis (TB), a disease caused by Mycobacterium 
tuberculosis, remains one of the most significant public 
health challenges worldwide. Transmitted through droplet 
infection, TB has serious implications for individuals and 
healthcare systems alike [1]. According to the World Health 
Organization (WHO), TB ranks as the second leading infec-
tious killer, following COVID-19 and surpassing HIV/
AIDS [2]. Despite various prevention and treatment efforts, 
global TB incidence has only decreased by 11% from 2015 
to 2021, falling short of the Global End TB Strategy’s tar-
get of a 20% reduction by 2020 [3]. Recent data highlight 
that, in 2022, an estimated 10.6 million people worldwide 
developed TB, with 98% of cases occurring in low- and 
middle-income countries (LMICs), further emphasizing the 
disease’s substantial global burden [4].

TB’s impact is particularly severe in South Asia, a region 
that accounts for almost 40% of the global TB burden, with 
over 4.8 million new cases reported in 2022 [4–6]. India, 
Indonesia, and Bangladesh are among the highest-bur-
den countries [7, 8]. Complicating TB control efforts, the 
COVID-19 pandemic disrupted healthcare services, leading 
to increased TB cases and setbacks in containment measures. 
In 2022, an estimated 170,000 cases of multi-drug-resistant 
TB (MDR-TB) were reported, with only 74,300 patients 
receiving treatment [9]. Nevertheless, political commitment 
remains strong, as evidenced by the 2023 Gandhinagar Dec-
laration, which aims to strengthen TB elimination efforts 
across the region [10].

In Nepal, the National Tuberculosis Program (NTP) was 
established in 1965 with WHO and UNICEF support, aim-
ing to improve access to TB treatment and monitor the dis-
ease’s incidence and prevalence [11–13]. Since 2006, the 
NTP has achieved a treatment success rate of nearly 85%. 
However, despite a gradual 3% annual decline in TB cases 
until 2019, TB case notifications and treatment outcomes 
remain suboptimal in certain areas, such as Lalitpur District 
[14]. Several challenges, including low diagnostic access, 
inadequate awareness, and poor living conditions in vulner-
able areas like slums, contribute to the ongoing prevalence 
of TB in this district [15]. Specifically, densely populated 
areas with substandard housing and limited sanitation ser-
vices present barriers to adequate TB detection and treat-
ment [16].

TB cases in Lalitpur District may be underreported due 
to various factors, including stigmatization, environmental 
issues, and limited healthcare access. Certain populations, 
such as the elderly and individuals in crowded, low-income 
settlements, may be at higher risk. Additionally, the govern-
ment’s annual TB targets are often unmet, raising concerns 
about gaps in data collection and service delivery. This 

necessitates a more targeted approach to tuberculosis preven-
tion, treatment, and monitoring, particularly in underserved 
regions with increased vulnerability to the disease [13, 17].

This study seeks to address these gaps by evaluating the 
treatment outcomes of TB in Lalitpur District, particularly 
focusing on socio-demographic factors linked to TB infec-
tion and recovery. By investigating the association between 
TB outcomes and variables such as age, gender, ethnicity, 
and residential type, the study aims to contribute valuable 
insights to inform targeted public health interventions. 
Additionally, the study will examine factors hindering effec-
tive TB detection and treatment within specific high-risk 
populations in Lalitpur, with a particular emphasis on urban 
slums and rural areas with limited health infrastructure.

Through its focus on TB treatment outcomes, this research 
aligns with the WHO’s TB elimination goals by offering 
localized data that can help optimize resource allocation and 
improve public health responses. The study findings could 
inform policy decisions, support public awareness cam-
paigns, and strengthen the role of local stakeholders includ-
ing community health volunteers, local governments, and 
social mobilizers in addressing TB effectively.

2  Methodology

2.1  Research Design and Data Source

The cohort study investigated the socio-demographic fac-
tors, and treatment outcomes of tuberculosis (TB) among 
patients in the Lalitpur District, Nepal, using secondary data 
collected from the Health Management Information System 
(HIMS) and e-TB Register from July 16, 2020, to July 15, 
2024. Participants in the study are TB patients recorded in 
the Lalitpur District’s e-TB Register, managed by Nepal’s 
National Tuberculosis Control Program (NTP). The regis-
ter includes patient demographics, treatment history, and 
outcomes from all public healthcare facilities in the district, 
including both government and private health centers. This 
system ensures standardized, case-based reporting and sup-
ports comprehensive data collection at all treatment stages.

2.2  Study Participants

Convenience sampling was employed to include all TB 
patients who met the inclusion criteria and were treated within 
the Lalitpur District during the study period. This approach 
allows for a comprehensive overview of the treatment out-
comes across the population of interest. We included TB 
patients newly registered in the e-TB system within the study 
period (July 16, 2020, to July 15, 2024) who have completed 
a full six-month treatment regimen and Patients not registered 
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in the e-TB system, those who did not complete the treatment, 
and those who received less than six months of treatment 
were excluded from the study. A total of 2779 Tb patients 
were included for the final analysis (Fig.  1). Only patients 
with complete treatment records and defined treatment out-
comes were included in the analysis. Patients with incom-
plete, missing, or ongoing treatment outcomes were excluded 
to ensure accurate classification of treatment outcomes.

Permission to access and use the data was obtained from 
the Lalitpur District Health Office (Ref. No. 185). The study 
utilized de-identified secondary data from routine TB program 
records; therefore, confidentiality and anonymity were strictly 
maintained throughout. As part of routine program procedures, 
patients receive standard counseling at the time of registration, 
and no additional informed consent was required for this sec-
ondary data analysis, in accordance with national guidelines.

3  Variables

The main outcome of this study was tuberculosis (TB) 
treatment outcome, which was classified into two catego-
ries: successful and unsuccessful [18]. Successful outcomes 
included patients who were cured or completed their treat-
ment, while unsuccessful outcomes included death, treat-
ment failure, loss to follow-up, transfer to second-line 
treatment due to drug resistance, or cases where the out-
come was not evaluated.

Several sociodemographic, behavioral, and clinical fac-
tors were considered as independent variables. Sociode-
mographic variables included age, gender, ethnicity, and 
residence. Age was grouped into four categories: <20 years, 
21–40 years, 41–60 years, and ≥ 61 years. Although the 
Nepal National Tuberculosis Program (NTP) uses more 
granular age categories (0–4, 5–14, 15–24, 25–34, 35–44, 

45–54, 55–64, ≥ 65 years), we aggregated them in the pres-
ent study to ensure sufficient sample size within each group 
and to avoid sparse data, thereby improving the stability and 
interpretability of statistical estimates. Gender was classi-
fied as male or female. Ethnicity was classified according 
to HMIS categories and aggregated into four groups (Dalit, 
Janajati, Upper Caste, and Others), with Madhesi, Mus-
lim, and smaller ethnic groups combined under “Others” 
to ensure adequate sample size for analysis. Residence was 
categorized as rural (Rural Municipality) or urban (Metro-, 
Sub-Metropolitan City and Municipality).

Behavioral and clinical variables included smoking 
status, HIV status, TB type, registration type, treatment 
category, treatment method, and GeneXpert test results. 
Smoking status was categorized as non-smoker, current 
smoker, or quitter. HIV status was recorded as positive, 
negative, or unknown. TB type was grouped into extra-pul-
monary TB (EP), Pulmonary Bacteriologically Confirmed 
Tuberculosis (PBC), and clinically diagnosed pulmonary 
TB (PCD). Registration type was defined according to 
NTP categories and dichotomized into “new” and “others” 
(including relapse, treatment after failure, treatment after 
loss to follow-up, other previously treated cases and cases 
with unknown treatment history) to ensure adequate sample 
size and stable estimates. .

Patients were also categorized by treatment category 
and delivery methods included Community-Based Directly 
Observed Treatment Short Course (CB-DOTS) and facility-
based DOTS. In addition, GeneXpert results were recorded 
as rifampicin sensitive, MTB not detected, or others 
(including rifampicin resistance or indeterminate results). 
GeneXpert was used as a diagnostic tool for detecting Myco-
bacterium tuberculosis and rifampicin resistance, and not 
for treatment follow-up. These variables were included to 
explore their potential influence on TB treatment outcomes.

Fig. 1  Flowchart for population 
selection process
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3.1  Data Analysis

Data analyses were performed using SPSS version 27 (IBM 
Corp., Armonk, NY, USA). Descriptive statistics were first 
performed to summarize the characteristics of the study 
population. Categorical variables were presented as fre-
quencies and percentages, while continuous variables were 
summarized using means and standard deviations (SD). 
Descriptive statistics provided an overview of the popula-
tion’s demographics and clinical characteristics. Second, 
Pearson’s chi-square test was used to assess associations 
between categorical variables and treatment outcomes. 
Third, multivariable logistic regression analysis was per-
formed to predict the treatment success based on sociode-
mographic factors. An odd ratio (ORs) with 95% confidence 
intervals (95% CI) were calculated to measure the strength 
of associations. All statistical tests were two-tailed, and sta-
tistical significance was set at a p-value < 0.05.

4  Results

4.1  Sociodemographic and clinical characteristics

Table  1. describes the sociodemographic, behavioral and 
clinical characteristics of TB patients. Of the 2779 patients 
evaluated for TB treatment outcomes in Lalitpur District, 
Nepal. The analysis revealed that TB was most prevalent 
among individuals aged 21–40 years (40.3%) and pre-
dominantly affected males (55.2%). Janajati populations 
accounted for 66.5% of cases, with urban residents dispro-
portionately represented (89.1%). Clinically, Pulmonary 
Bacteriologically Confirmed Tuberculosis (PBC) was the 
most common form (47.9%), achieving a treatment success 
rate of 72.1%.

4.2  Association between the treatment outcomes

Table  2 presents the association between selected vari-
ables and TB treatment outcomes. Most of the TB patients 
achieved successful treatment outcomes (93%), while 7% 
experienced treatment failure. Younger age groups (< 20 
years) showed highest success rate (98% ) than patients over 
60 years (84%) and Females has a slightly higher success 
rate (95%) compared to males (92%). HIV-positive patients 
had a markedly lower success rate (72.2%) and a higher fail-
ure rate (27.8%) compared to HIV-negative patients (93.5% 
success) and all were showed a significant association 
(p < 0.05). In contrast, ethnicity, residence, smoking status, 
TB type, registration type, treatment category, DOTS deliv-
ery method, and GeneXpert results were not significantly 
associated with treatment outcomes (p > 0.05).

4.3  Multivariate logistic regression analysis

Table 3 presented the multivariable logistic regression anal-
ysis examining the factors associated with successful TB 
treatment outcomes in Lalitpur, Nepal. Age showed a sig-
nificant association with treatment success, as patients aged 
21–40 years (OR = 0.095, 95% CI: 0.041–0.222), 41–60 
years (OR = 0.304, 95% CI: 0.203–0.456), and > 61 years 

Table 1  Socioeconomic and clinical Characteristics of Tuberculosis 
patients from 2020 to 2024
Variables Categories N %

Total 2779 100
Age (Years) < 20 484 17.4

21–40 1121 40.4
41–60 679 24.4
>60 495 17.8

Gender Male 1535 55.3
Female 1244 44.7

Ethnicity Dalit 183 6.6
Janajati 1850 66.5
Upper Cast 586 21.1
Others 160 5.8

Residence Rural 300 10.8
Urban 2479 89.2

Smoking No Smoking 1677 60.4
Current Smoker 951 34.2
Quitter 151 5.4

HIV Positive 27 1
Negative 2298 82.7
Unknown 454 16.3

Types of TB EP 1182 42.6
PBC 1333 47.9
PCD 264 9.5

TB related information
Registration type New 2512 90.4

Others* 267 9.6
Treatment Category Child 68 2.4
Adult/Child Adult 2711 97.6
DOTS Based CB-DOTS 161 5.8

DOTS 2618 94.2
GeneXpert Results RIF Sensitivity 943 65.39

MTB Not Detected 393 27.26
Others** 106 7.35

Treatment Outcomes Success 2005 93
Failure 151 7

*Others= Relapse cases, previously treated patients, treatment after 
failure, treatment after loss to follow-up, and cases with unknown 
treatment history** Others (GeneXpert results) = Rifampicin resis-
tance, indeterminate results requiring repeat testing, and failed tests 
without valid results. EP Extra-pulmonary tuberculosis, PBC pul-
monary bacteriologically confirmed tuberculosis, PCD clinically 
diagnosed pulmonary tuberculosis, DOTS Directly Observed Treat-
ment Short-course, CB-DOTS Community-Based Directly Observed 
Treatment Short-course, RIF Rifampicin, MTBMycobacterium 
tuberculosis,HIV Human Immunodeficiency Virus
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(OR = 0.341, 95% CI: 0.216–0.537) had significantly lower 
odds of treatment success compared with patients aged < 20 
years (p < 0.001). Female patients had higher odds of treat-
ment success compared with males (OR = 1.453, 95% CI: 
1.014–2.081, p = 0.040). HIV status showed a significant 
relationship with treatment outcomes, as HIV-negative 
patients had higher odds of treatment success compared 
with HIV-positive patients (OR = 3.951, 95% CI: 1.095–
14.258, p = 0.036). In contrast, ethnicity, residence, smok-
ing status, type of TB, registration type, treatment category, 
DOTS treatment approach, and GeneXpert results were not 
significantly associated with treatment success (p > 0.05).

5  Discussion

This study, conducted in Lalitpur District, Nepal, aligns with 
global findings on TB treatment outcomes while highlight-
ing regional nuances. Comparing the key sociodemographic, 

behavioral, and clinical factors influencing treatment out-
comes in Lalitpur with global research reveals common-
alities and differences in age, gender, HIV co-infection, 
smoking status, and healthcare access [13, 17]. Overall, the 
treatment success rate observed in this study is compara-
ble with global TB program targets and findings reported 
in other low- and middle-income countries, suggesting that 
Nepal’s TB control program has achieved relatively effec-
tive treatment coverage.

Age was found to be an important factor associated with 
TB treatment outcomes. Older patients in this study, par-
ticularly those above 60 years of age, experienced higher 
treatment failure rates compared with younger patients. 
This pattern has been widely reported in global TB 
research. Studies conducted in Turkey, Indonesia, China, 
and several sub-Saharan African countries have also shown 
that older individuals tend to have poorer treatment out-
comes [19–22]. These outcomes are often explained by 
delayed diagnosis, the presence of other chronic illnesses, 

Table 2  Chi-Square Test Association Between Variables and TB Treatment Outcomes
Variables Treatment Outcomes p

Categories Success (2005) Failure (151)
N % N %

Age (Years) < 20 393 385 98 8 2 0.001
21–40 873 824 94 49 6
41–60 512 480 94 32 6
> 60 378 316 84 62 16

Gender Male 1170 1071 92 99 8 0.004
Female 986 934 95 52 5

Ethnicity Dalit 148 135 91 13 9 0.366
Janajati 1433 1342 94 91 6
Upper Cast 457 421 92 36 8
Others 118 107 91 11 9

Residence Rural 218 204 94 14 6 0.723
Urban 1938 1801 93 137 7

Smoking Status No Smoking 1171 1099 94 72 6 0.200
Current Smoker 853 783 92 70 8
Quitter 132 123 93 9 7

HIV Positive 18 13 72.2 5 27.8 0.001
Negative 1752 1638 93.5 114 6.5
Unknown 386 354 91.7 32 8.3

Types of TB EP1 936 873 93 63 7 0.528
PBC2 1031 960 93 71 7
PCD3 189 172 91 17 9

Registration Type New 1963 1828 93 135 7 0.463
Others* 193 177 92 16 8

Treatment Category Child 55 53 96 2 4 0.322
Adult 2101 1952 93 149 7

DOTS Based CB-DOTS4 101 90 89 11 11 0.117
DOTS5 2055 1915 93 140 7

GeneXpert Results RIF Sensitivity 715 663 92.7 52 7.3 0.230
MTB Not Detected 279 225 91.4 24 8.6
Others** 73 71 97.3 2 2.7
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and weakened immune systems among older adults. In con-
trast, younger patients in this study had very high treatment 
success rates, which is consistent with findings from stud-
ies in Mumbai and Zambia where younger patients gen-
erally experience fewer health complications and respond 
better to treatment [23, 24]. However, the extent to which 
age affects TB outcomes may also depend on the strength 
of the healthcare system. For example, studies from China 
have reported improved treatment outcomes among elderly 
patients due to stronger healthcare infrastructure and better 
follow-up systems [21, 25]. Conversely, resource-limited 
settings like sub-Saharan Africa lack targeted interventions 
for elderly TB patients, aligning more closely with Nepal’s 
findings [26].

Gender disparities in TB outcomes were also observed in 
this study. Male patients had slightly higher rates of unsuc-
cessful treatment outcomes compared with female patients. 
Similar findings have been reported in several international 
studies, suggesting that men are more likely to experience 
unfavorable TB outcomes [19]. One possible explanation is 
that men are more likely to delay healthcare-seeking and 
have lower adherence to treatment. Studies from Ghana, 
Nigeria, and Zambia have reported higher treatment default 
rates among male TB patients [27, 28]; [1]. In contrast, 
research from Cameroon and Indonesia has shown that 
women tend to adhere more consistently to TB treatment, 
which contributes to higher success rates [1, 20]. Women 
tend to seek healthcare earlier and follow treatments better, 
leading to higher success rates globally, including in India 
[23]. An exception was found in Indonesia, where males 
had slightly better outcomes, possibly due to differences 
in health education and healthcare accessibility [20]. Cul-
tural and social factors may also influence these patterns. In 
many countries, including Nepal, women may interact more 
frequently with healthcare services through maternal and 
child health programs, which can increase their engagement 
with treatment services [17].

HIV co-infection was another important factor affect-
ing TB treatment outcomes in this study. Patients who were 
HIV positive had significantly lower treatment success rates 
compared with HIV-negative patients. This finding is con-
sistent with evidence from several countries where HIV 
infection complicates TB treatment because of weakened 
immunity and increased risk of opportunistic infections [1, 
29]. Studies from Zambia, Nigeria, and Papua New Guinea 
have reported similar challenges among TB-HIV co-infected 
patients [1, 28, 29]. Delays in initiating antiretroviral ther-
apy (ART) and limited coordination between TB and HIV 
programs can further worsen treatment outcomes [27, 28, 
30]. Studies from Namibia and Papua New Guinea suggest 
integrated TB and HIV care yields better results [26, 29]. 
The results from Lalitpur therefore highlight the importance 
of strengthening TB-HIV collaborative services and ensur-
ing routine HIV testing for TB patients, in line with WHO 
guidelines [6]. The relatively high proportion of patients 
with unknown HIV status in this study also indicates a need 
to improve HIV testing coverage within TB programs.

Most TB cases in this study were reported from urban 
areas, which reflects patterns seen in many countries where 
TB is more frequently detected in densely populated cit-
ies [2, 7, 30]. Studies from Mumbai and Accra have also 
shown higher TB case detection rates in urban settings due 
to better diagnostic facilities and stronger reporting sys-
tems [23]. Despite this urban concentration, treatment out-
comes did not differ significantly between urban and rural 
patients in Lalitpur. This finding may reflect the consistent 

Table 3  Multivariable Logistic Regression Analysis of Factors Associ-
ated with TB Treatment Success in Lalitpur, Nepal
Covariates Categories OR 95% CI p-value
Age Group < 20 1.00 (Ref) – –

21–40 0.095 0.041–0.222 < 0.001
41–60 0.304 0.203–0.456 < 0.001
> 61 0.341 0.216–0.537 < 0.001

Gender Male 1.00 (Ref) – –
Female 1.453 1.014–2.081 0.040

Ethnicity Dalit 1.00 (Ref) – –
Janajati 1.051 0.442–2.496 0.910
Upper Caste 0.642 0.326–1.265 0.200
Others 0.799 0.386–1.655 0.550

Residence Rural 1.00 (Ref) – –
Urban 0.872 0.484–1.568 0.650

Smoking Status No Smoking 1.00 (Ref) – –
Current 
Smoker

0.972 0.465–2.030 0.940

Quitter 0.715 0.527–
0.971*

0.029

HIV Status Positive 1.00 (Ref) – –
Negative 3.951 1.095–

14.258
0.036

Unknown 0.589 0.304–1.143 0.118
Type of TB EP 1.00 (Ref) – –

PBC 0.911 0.509–1.630 0.750
PCD 0.826 0.465–1.468 0.520

Registration 
Type

New 1.00 (Ref) – –

Others 0.898 0.512–1.574 0.710
Treatment 
Category

Child 1.00 (Ref) – –

Adult 0.583 0.116–2.926 0.510
DOTS Based CB-DOTS 1.00 (Ref) – –

DOTS 1.559 0.793–3.065 0.200
GeneXpert 
Results

RIF 
Sensitivity

1.00 (Ref) – –

MTB Not 
Detected

2.731 0.622–
11.994

0.183

Others 3.376 0.682–
16.706

0.136
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implementation of the DOTS strategy across Nepal, which 
helps ensure access to TB treatment services even in rural 
areas. In contrast, several studies from sub-Saharan Africa 
and Papua New Guinea have reported poorer treatment out-
comes in rural communities because of limited healthcare 
infrastructure and barriers to accessing treatment services 
[22, 29].

Drug-resistant TB continues to be a major global con-
cern. Countries such as China, India, and several African 
nations have reported lower treatment success rates due to 
the growing burden of multidrug-resistant TB [21]; [22, 31]. 
Although this study mainly focused on drug-susceptible TB, 
the use of GeneXpert testing in Nepal plays an important 
role in identifying rifampicin resistance at an early stage 
[13]. Countries like China and India have expanded the use 
of GeneXpert technology to strengthen drug-resistant TB 
detection and management [21, 23]. Compared with these 
countries, Nepal still has relatively limited data on drug 
resistance patterns. While GeneXpert enhances early case 
detection and drug-resistance identification, treatment mon-
itoring in TB programs relies on clinical and bacteriological 
follow-up rather than molecular diagnostic tools, expand-
ing access to molecular diagnosis could help improve early 
detection and strengthen TB control efforts in the country.

Overall, the findings of this study reflect many of the 
global patterns seen in TB treatment outcomes while also 
highlighting specific challenges in the Nepalese context. 
Age, gender, and HIV co-infection emerged as important 
factors influencing treatment success. Strengthening HIV 
testing among TB patients, expanding access to advanced 
diagnostic tools, and providing targeted support for high-
risk groups such as older adults and male patients could 
help further improve TB treatment outcomes in Nepal. 
These efforts would also support the broader goal of align-
ing Nepal’s TB control strategies with global best practices.

6  Limitations

This TB treatment outcome study in Lalitpur, Nepal, reveals 
key findings but has limitations. The exclusion of patients 
with incomplete or ongoing treatment outcomes may intro-
duce selection bias, as individuals with poorer adherence 
or unfavorable outcomes could be underrepresented. This 
may lead to an overestimation of treatment success rates. 
Data from HIMS and the e-TB Register may be inaccurate 
or inconsistent, limiting detail. Protocol changes over four 
years could cause measurement bias, and confounding fac-
tors like nutrition and mental health might influence out-
comes despite adjustments. Self-reported behaviors, such 
as smoking and HIV status, risk recall or desirability bias. 
The study excludes analysis of multidrug-resistant TB 

(MDR-TB), missing insights into drug resistance impacts. 
Focus on urban Lalitpur limits generalizability to rural 
Nepal, where healthcare access differs. Future research 
should involve prospective data, MDR-TB analysis, and 
wider geographic coverage for a comprehensive under-
standing of TB determinants in Nepal.

6.1  Policy Implications

The findings highlight several priorities for strength-
ening TB control policies in Nepal. Targeted interven-
tions are needed for high-risk groups, particularly older 
adults, males, and people living with HIV. Age-specific 
care, improved follow-up for elderly patients, and stron-
ger treatment adherence support should be integrated into 
TB programs. Expanding family based Directly Observed 
Treatment (DOT), integrated within existing community 
health systems, could enhance treatment adherence and 
improve outcomes, especially among children and elderly 
patients who require additional support during ther-
apy. The poorer outcomes among HIV-positive patients 
emphasize the importance of integrated TB–HIV services, 
including routine HIV testing for TB patients and timely 
initiation of antiretroviral therapy (ART). Strengthening 
coordination between TB and HIV programs can improve 
patient outcomes and reduce mortality. Although most TB 
cases were reported in urban areas, treatment outcomes 
were similar across urban and rural settings, suggesting 
effective implementation of the DOTS strategy. Expand-
ing diagnostic capacity, particularly GeneXpert testing, 
and strengthening community-based DOTS (CB-DOTS) 
in underserved areas could further improve access to care. 
Finally, improving data quality and surveillance, par-
ticularly regarding HIV status and drug resistance, will 
be important for effective program monitoring. Strength-
ening the e-TB register and integrating it with national 
health information systems can support more responsive 
and evidence-based TB control policies aligned with 
Nepal’s national TB strategy and the WHO End TB Strat-
egy. Tuberculosis-related stigma remains a key barrier 
to timely diagnosis and treatment adherence. Integrating 
stigma-reduction strategies, such as community educa-
tion, counseling services, and involvement of female 
community health volunteers, into TB programs could 
improve patient engagement and treatment outcomes.

7  Conclusion

This study identified key sociodemographic and clinical fac-
tors associated with TB treatment outcomes in Lalitpur Dis-
trict, Nepal. Age, gender, and HIV status were significant 
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predictors of treatment success. Older patients and HIV-
positive individuals had poorer outcomes, highlighting 
the need for targeted interventions and stronger TB–HIV 
integrated care. Male patients also showed slightly higher 
rates of unsuccessful outcomes, suggesting the importance 
of improving treatment adherence and healthcare access. 
Although ethnicity and residence were not significantly 
associated with outcomes, strengthening diagnostic and 
treatment services across both urban and rural settings may 
further improve TB control efforts [12]. These findings 
support the need for focused strategies targeting high-risk 
groups to help achieve the World Health Organization’s End 
TB Strategy goals.
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