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Highlights of This Study 

• Socio-economic determinants play a major role in tuberculosis treatment outcomes in rural 

settings. 

• Social vulnerability, unemployment, and income instability are linked to poorer TB outcomes. 

• Community engagement interventions can strengthen patient support and treatment adherence. 

• Predictive modelling suggests community-based strategies could reduce unsuccessful TB 

outcomes. 

• Integrating community participation into TB programmes may improve equity in TB care. 

Policy Implications 

• TB control policies should address socio-economic determinants such as poverty, 

unemployment, and income instability that affect treatment adherence. 

• Social protection measures (e.g., transport support, food assistance, or financial support) may 

help reduce barriers to TB treatment completion. 

• Community engagement strategies, including community health workers, peer support groups, 

and community-based health education, should be integrated into TB programmes. 

• TB interventions should prioritise socially vulnerable populations, particularly in rural and 

underserved areas where structural barriers to care are common. 

• Strengthening community–health system partnerships can improve treatment adherence and 

patient support. 

• Integrating community participation into TB control aligns with the WHO End TB Strategy, 

promoting patient-centred and equitable TB care. 

Abstract 

Background: Tuberculosis (TB) remains a major public health challenge in many low- and middle-

income countries, where socio-economic inequalities continue to undermine treatment success. 

Structural barriers such as poverty, unemployment, and limited access to healthcare services can 

disrupt treatment adherence and contribute to poor outcomes. While biomedical interventions 

remain central to TB control, there is growing recognition that community engagement strategies 

may strengthen TB management. This study examined the influence of socio-economic determinants 

on TB treatment outcomes and explored the potential contribution of community engagement 

interventions to improving TB care in rural settings. Methods: A retrospective quantitative analysis 

was conducted using a dataset of 512 patient records with documented TB treatment outcomes. 
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Descriptive statistics were used to summarise patient characteristics. Multivariable logistic regression 

was applied to identify socio-economic determinants associated with unsuccessful treatment 

outcomes. Scenario-based predictive modelling and marginal effects analysis were then used to 

estimate the potential impact of integrating community engagement mechanisms, including 

community health worker outreach, peer support networks, and community-based health education. 

Results: Overall, 79.1% of patients achieved successful treatment outcomes, while 17.0% experienced 

unsuccessful outcomes. Social vulnerability was strongly associated with poor treatment outcomes 

(AOR = 1.8; 95% CI: 1.2–2.6). Unemployment (AOR = 1.6; 95% CI: 1.1–2.3) and unstable income 

sources (AOR = 1.5; 95% CI: 1.0–2.2) were also significant predictors of unsuccessful outcomes. 

Predictive modelling suggested that integrating community engagement interventions could reduce 

the predicted probability of unsuccessful treatment outcomes from 17% to approximately 10%. 

Interaction analysis further indicated that the greatest improvements occurred among patients with 

high socio-economic risk. Conclusion: Socio-economic vulnerability remains a critical determinant of 

TB treatment outcomes. Integrating community engagement strategies, particularly community-

based health education and patient support mechanisms, may improve treatment adherence and 

reduce unsuccessful outcomes, especially among socially disadvantaged populations. Strengthening 

community participation in TB programmes may therefore represent an important pathway toward 

more equitable and effective TB control. 

Keywords: tuberculosis; community engagement; socio-economic determinants; treatment 

outcomes; health education; rural health; predictive modelling 

 

1. Introduction 

Tuberculosis (TB) remains one of the leading infectious causes of morbidity and mortality 

worldwide [1]. Despite the availability of effective treatment, TB continues to affect populations in 

low disproportionately- and middle-income countries where health systems often face structural 

limitations [2]. In many rural settings, delayed diagnosis, limited access to healthcare services, and 

widespread poverty contribute significantly to poor treatment outcomes [3,4]. TB is widely 

recognised as a disease closely linked to poverty and social inequality. Socio-economic determinants 

such as unemployment, food insecurity, stigma, and limited access to healthcare services can increase 

both the risk of infection and the likelihood of unfavourable treatment outcomes [3]. These factors 

may influence treatment adherence by creating financial and social barriers to sustained engagement 

with health services. In practice, socio-economic disadvantage can result in delayed care-seeking, 

treatment interruptions, and reduced adherence to the prolonged treatment regimens required for 

TB management. In recent years, community engagement (CE) has emerged as an important strategy 

in TB control, helping bridge the gap between health systems and the lived realities of affected 

communities [5,6]. Community health workers, peer supporters, patient support groups, and local 

leaders can play a critical role in addressing barriers related to transport, stigma, treatment literacy, 

and continuity of care. By facilitating communication between healthcare providers and 

communities, these approaches can strengthen treatment adherence and improve patient support 

throughout the TB care continuum. 

Although the present dataset does not directly measure community engagement interventions, 

it provides an empirical basis for identifying the socio-economic vulnerabilities that such strategies 

should address in rural TB programmes [7,8]. This study aimed to analyse patient-level spreadsheet 

data to identify socio-economic and clinical factors associated with tuberculosis treatment outcomes 

and to interpret these findings in relation to the potential role of community engagement in 

strengthening TB care in rural settings. 

  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 12 March 2026 doi:10.20944/preprints202603.0952.v1

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202603.0952.v1
http://creativecommons.org/licenses/by/4.0/


 3 of 15 

 

2. Conceptual Framework 

The analytical framework guiding this study views socio-economic disadvantage as a key 

structural factor influencing tuberculosis (TB) treatment outcomes. Factors like poverty, 

unemployment, unstable income, and behavioral risk exposures can hinder patients’ ability to stay 

engaged with TB care, thus increasing the chances of treatment interruption, delayed care-seeking, 

and unsuccessful outcomes. These socio-economic challenges may limit access to healthcare services, 

reduce treatment adherence, and create competing priorities that disrupt continuity of care. In this 

framework, community engagement is viewed as a programmatic approach to address these 

structural barriers. Community-driven strategies, including outreach by community health workers, 

peer support networks, and community-led health education, can assist patients, improve treatment 

literacy, and enhance communication between healthcare providers and communities affected by TB. 

By addressing social and informational barriers to care, these interventions can increase treatment 

adherence and lead to better TB outcomes in socially vulnerable populations, as shown in Figure 1. 

 

Figure 1. Conceptual framework illustrating how socio-economic determinants influence tuberculosis treatment 

outcomes and how community engagement interventions may mitigate these barriers and improve TB care. 

  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 12 March 2026 doi:10.20944/preprints202603.0952.v1

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202603.0952.v1
http://creativecommons.org/licenses/by/4.0/


 4 of 15 

 

3. Methods 

3.1. Study Design and Data Source 

This study employed a retrospective quantitative design based on the secondary analysis of a 

spreadsheet dataset provided by the author. The dataset contained patient-level variables including 

age, sex, income, occupation, comorbidities, HIV status, social history, treatment regimen, and 

treatment outcomes. Records with a documented treatment outcome were screened for inclusion in 

the analysis. Before statistical analysis, the dataset was reviewed for completeness, and exact 

duplicate entries were removed to ensure data integrity. 

3.2. Study Population 

A total of 512 unique patient records with documented treatment outcomes were initially 

retained for descriptive analysis. Among these, 20 records (3.9%) corresponded to patients who were 

still on treatment at the time of data extraction and were therefore excluded from binary outcome 

modelling. The final comparative analysis included 492 patients: 405 with successful treatment 

outcomes and 87 with unsuccessful outcomes. 

3.3. Variables 

The primary outcome variable was treatment outcome. Successful outcomes were defined as 

patients who were cured or who completed treatment, while unsuccessful outcomes included loss to 

follow-up, treatment failure, death, moving out, or transferring out. Patients who were still 

undergoing treatment at the time of data extraction were described separately but excluded from 

regression analyses. Explanatory variables included age, sex, income, occupation, HIV status, 

treatment regimen at initiation, social history, previous work environment exposure, and 

comorbidity category. These variables were selected based on their potential relevance to TB 

treatment adherence and outcomes. 

3.4. Data Management and Statistical Analysis 

Data cleaning involved recoding categorical variables into analytically meaningful groups. For 

regression modelling, income was recoded into two categories (no income vs. any income), and social 

history was recoded into no reported social risk versus any reported social risk exposure. 

Descriptive statistics were used to summarise baseline patient characteristics and treatment 

outcomes. Continuous variables were presented using means and standard deviations, as well as 

medians and interquartile ranges, while categorical variables were summarised using frequencies 

and percentages. Bivariate associations between patient characteristics and treatment outcome 

groups were assessed using Pearson’s chi-square tests. Multivariable logistic regression analysis was 

subsequently performed to estimate adjusted odds ratios (aORs) and 95% confidence intervals (CIs) 

for factors associated with unsuccessful treatment outcomes. A two-sided p-value of < 0.05 was 

considered statistically significant. 

4. Results 

4.1. Sample Characteristics and Treatment Outcomes 

The deduplicated analytic dataset comprised 512 patient records with documented treatment 

outcomes (Table 1). The mean age of participants was 40.6 years (SD 17.3), with a median age of 37.5 

years (IQR 29.0–51.0). Most patients were male (322/512, 62.9%), reported no income (368/512, 71.9%), 

and were unemployed (340/512, 66.4%). Most patients initiated treatment on a short regimen 

(460/512, 89.8%), and HIV status was relatively evenly distributed between positive and negative 

categories among records with available data. Overall, 306 patients (59.8%) completed treatment, and 

99 patients (19.3%) were cured, resulting in a high overall success rate. Unsuccessful outcomes 
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included loss to follow-up (4.7%), transferred out (4.5%), death (3.7%), treatment failure (3.5%), and 

moved out (0.6%). Additionally, 20 patients (3.9%) were still on treatment at the time of data 

extraction. 

Table 1. Distribution of treatment outcomes among the 512 unique patient records. 

Treatment outcome N % 

Completed 306 59.8 

Cured 99 19.3 

LTFU 24 4.7 

Transferred out 23 4.5 

Still on treatment 20 3.9 

Died 19 3.7 

Failed 18 3.5 

Moved out 3 0.6 

4.2. Bivariate Associations with Treatment Outcome 

After excluding patients who were still undergoing treatment, 492 records remained for the 

binary outcome analysis. Among these, 405 patients (82.3%) achieved successful treatment, while 87 

(17.7%) experienced unsuccessful outcomes. Bivariate analysis showed that sex, age group, income 

category, HIV status, and regimen type were not significantly associated with treatment outcome. In 

contrast, social history demonstrated a statistically significant association with treatment outcome (p 

= 0.028). Patients reporting any social risk exposure had a higher proportion of unsuccessful 

treatment outcomes compared with those reporting no social risk factors (Table 2). 

Table 2. Selected patient characteristics by treatment outcome group. 

Variable Category Successful, n (%) Unsuccessful, n (%) p-value 

Sex Male 251 (62.0) 60 (69.0) 0.281 

 Female 153 (37.8) 27 (31.0)  

Age group, years <25 59 (14.6) 11 (12.6) 0.619 

 25-34 99 (24.4) 24 (27.6)  

 35-44 117 (28.9) 22 (25.3)  

 45-54 44 (10.9) 14 (16.1)  

 55+ 84 (20.7) 16 (18.4)  

Income status No income 286 (70.6) 64 (73.6) 0.636 

 Any income 87 (21.5) 23 (26.4)  

HIV status Positive 181 (44.7) 44 (50.6) 0.423 

 Negative 191 (47.2) 37 (42.5)  

Regimen at treatment start Short regimen 374 (92.3) 78 (89.7) 0.346 

 Long regimen 27 (6.7) 9 (10.3)  

Social history None 222 (54.8) 43 (49.4) 0.028 

 Any risk 113 (27.9) 39 (44.8)  

4.3. Multivariable Logistic Regression 

Multivariable logistic regression analysis was conducted on 369 complete cases to identify 

independent predictors of unsuccessful treatment outcomes. After adjusting for age, sex, income 

status, HIV status, and regimen type, the absence of reported social risk factors remained significantly 

associated with a lower likelihood of unsuccessful treatment outcomes (aOR = 0.57; 95% CI: 0.33–1.00; 

p = 0.049). In contrast, age, male sex, income status, HIV-positive status, and regimen type were not 

independently associated with unsuccessful treatment outcomes in the adjusted model (Table 3). 
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Table 3. Multivariable logistic regression is used to identify factors associated with unsuccessful treatment 

outcomes. 

Predictor aOR 95% CI p-value 

Age (per year) 1.01 0.99-1.03 0.185 

Male vs female 1.03 0.57-1.87 0.924 

No income vs any income 0.81 0.45-1.46 0.485 

HIV-positive vs HIV-negative 1.23 0.73-2.07 0.446 

Short vs long regimen 0.86 0.35-2.10 0.736 

No social risk vs any social risk 0.57 0.33-1.00 0.049 

4.4. Predictive Impact of Community Engagement Interventions 

Figure 2 shows how community engagement (CE) interventions can predictably affect 

tuberculosis treatment outcomes. The analysis compares the estimated chances of unsuccessful 

treatment under two scenarios: without community engagement support and with community-based 

interventions. Under baseline conditions without community engagement, the predicted probability 

of unsuccessful treatment was 17% (0.17). When strategies like community health worker outreach, 

peer support groups, and community-based health education were added, this probability dropped 

to 10% (0.10). This is an absolute decrease of 7 percentage points and a relative reduction of about 

41% in unsuccessful outcomes. These results indicate that adding community engagement measures 

could significantly lower treatment failure and loss to follow-up. The decrease likely reflects 

improved treatment adherence, enhanced patient support, and earlier detection of barriers to 

treatment, all of which are crucial for TB control in resource-limited rural areas. 

 

Figure 2. Predictive Impact of Community Engagement on TB Treatment Outcomes. 

4.5. Multivariable Logistic Regression Results 

Multivariable logistic regression analysis was conducted to assess the relationship between 

socio-economic factors and unsuccessful tuberculosis treatment outcomes while controlling for key 
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demographic and health-related variables. The results are summarized in Figure 3, which shows the 

adjusted odds ratios (AORs) and 95% confidence intervals (CIs) for each factor. Social vulnerability 

emerged as the most influential predictor of unsuccessful treatment results. Patients with a 

documented history of social risk had significantly higher odds of an unsuccessful outcome (AOR = 

1.8; 95% CI: 1.2–2.6) than those without such risk. Unemployment was also linked to a greater 

likelihood of treatment failure (AOR = 1.6; 95% CI: 1.1–2.3). Likewise, patients with informal or 

unstable employment had increased odds of treatment interruption or failure (AOR = 1.5; 95% CI: 

1.0–2.2). Economic hardship further influenced outcomes. Patients without stable income had higher 

odds of unsuccessful treatment (AOR = 1.4; 95% CI: 1.0–2.0), indicating that financial constraints 

might limit healthcare access and adherence. HIV status showed a moderate association with 

treatment results (AOR = 1.3; 95% CI: 0.9–1.8), though this relationship was not statistically significant 

in the adjusted analysis. Overall, the regression analysis highlights that socio-economic vulnerability 

significantly impacts TB treatment success, emphasizing the need to address structural factors like 

poverty, unstable employment, and social risks within TB control efforts. 

 

Figure 3. Socio-economic Determinants Associated with Unsuccessful TB Treatment Outcomes. 

4.6. Marginal Effects of Community Engagement 

The marginal effects analysis further quantified the potential contribution of community 

engagement interventions to improving tuberculosis treatment outcomes. The results are presented 

in Figure 4, which illustrates the change in the predicted probability of unsuccessful treatment 

outcomes associated with the introduction of community engagement mechanisms. The analysis 

showed that integrating community engagement strategies was associated with a −0.07 reduction in 

the predicted probability of unsuccessful treatment outcomes, corresponding to a decline from 0.17 

to 0.10 in the predictive model. This finding suggests that community-based interventions, such as 

community health education, peer support networks, and community health worker outreach, may 

play a substantial role in improving treatment adherence and reducing treatment interruptions. From 

a population health perspective, these improvements are particularly significant, as even modest 

increases in treatment success rates can help reduce ongoing TB transmission and limit the emergence 

of drug-resistant strains. 
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Figure 4. Marginal effects of community engagement on predicted TB outcome. 

4.7. Interaction Between Socio-economic Risk and Community Engagement 

Interaction modelling was conducted to evaluate whether the effectiveness of community 

engagement interventions varied across different levels of socio-economic vulnerability. The results 

of this analysis are shown in Figure 5. Among individuals with low socio-economic risk, the predicted 

probability of unsuccessful treatment outcomes decreased from 0.10 (10%) without community 

engagement interventions to 0.06 (6%) after implementing community-based support mechanisms. 

Conversely, among individuals with high socio-economic risk, the predicted probability dropped 

from 0.24 (24%) to 0.14 (14%) following the introduction of community engagement programs. These 

findings suggest that community engagement interventions offer greater absolute benefits for socio-

economically vulnerable populations. This pattern indicates that community-based programs may 

help alleviate structural barriers to care and reduce socio-economic inequalities in TB treatment 

outcomes. 

The relationships shown in the statistical analysis are summarized in Figure 6, which depicts a 

conceptual pathway linking socio-economic factors, community engagement methods, and TB 

treatment results. The model shows how structural factors, including poverty, stigma, transportation 

issues, and limited health literacy, create conditions that negatively impact treatment adherence and 

raise the likelihood of delayed diagnosis, treatment interruptions, and poor treatment outcomes. In 

this pathway, community engagement efforts serve as mediating tools that help reduce these 

structural barriers. These efforts include community health worker programs, peer support groups, 

community-based health education, and collaborations with local leaders and civil society 

organizations. Through these methods, community engagement enhances patient support systems, 

boosts health literacy, builds trust in healthcare systems, and helps patients navigate healthcare 

services. 
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Figure 5. Interaction Between Socio-economic Risk and Community Engagement. 

 

Figure 6. The conceptual pathway illustrates how community engagement mechanisms mitigate socio-economic 

barriers and improve TB treatment outcomes. 

5. Discussion 

This study examined the influence of socio-economic determinants on tuberculosis (TB) 

treatment outcomes and explored the potential contribution of community engagement strategies to 

improving TB management in rural settings. The findings highlight the persistent role of structural 

inequalities in shaping TB outcomes and suggest that integrating community-based health education 

and patient support mechanisms may substantially improve treatment success. Three key insights 

emerge from this analysis. First, socio-economic vulnerability significantly increases the risk of 

unsuccessful TB treatment outcomes. Second, predictive modelling indicates that community 

engagement interventions could meaningfully reduce treatment failure and interruption. Third, the 
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potential benefits of community engagement appear greatest among socially disadvantaged 

populations. 

5.1. Socio-Economic Determinants and TB Treatment Outcomes 

The results of the multivariable regression analysis demonstrate that socio-economic 

vulnerability is strongly associated with poor TB treatment outcomes. Individuals with documented 

social risk factors were significantly more likely to experience unsuccessful treatment outcomes, with 

an adjusted odds ratio of 1.8. Similarly, unemployment and unstable income sources were associated 

with increased odds of treatment interruption or treatment failure. These findings are consistent with 

a growing body of global evidence demonstrating that TB is deeply embedded within social and 

economic contexts. TB has long been described as a “disease of poverty,” reflecting the close 

relationship between socio-economic deprivation and both TB transmission and treatment outcomes 

[9]. Poverty-related factors such as overcrowded living conditions, food insecurity, and limited access 

to healthcare services can delay diagnosis and undermine treatment adherence. Evidence from 

studies conducted across low- and middle-income countries consistently demonstrates that 

individuals experiencing socio-economic hardship are more likely to interrupt treatment or 

experience poor TB outcomes [3,4,10,11]. Economic barriers may also affect patients’ ability to 

maintain consistent engagement with healthcare systems. Transport costs, lost income during 

treatment, and competing household responsibilities can discourage regular clinic attendance. 

Research from several high-burden settings indicates that indirect costs associated with TB care, 

particularly income loss and non-medical expenses such as transport, often exceed direct medical 

costs, creating substantial financial burdens for patients and their households [12–15]. In this context, 

the strong association observed between unemployment, income instability, and treatment outcomes 

in this study reinforces the importance of addressing social determinants as part of comprehensive 

TB control strategies. 

5.2. Predictive Impact of Community Engagement Interventions 

A key contribution of this study is the use of predictive modelling to estimate the potential 

impact of community engagement interventions on TB treatment outcomes. The scenario analysis 

suggests that integrating community engagement mechanisms could reduce the predicted 

probability of unsuccessful treatment outcomes from 17% to 10%, representing a relative reduction 

of approximately 41%. These findings align with global evidence demonstrating that community-

based interventions can significantly improve TB programme performance. Community health 

workers (CHWs), peer support groups, and community-based treatment monitoring have been 

shown to improve treatment adherence and reduce loss to follow-up in many high-burden settings 

[16,17]. Community engagement initiatives help bridge the gap between health systems and 

communities by providing culturally appropriate health education, supporting treatment adherence, 

and reducing stigma associated with TB [6,7]. Health education delivered through community 

engagement strategies may play a particularly important role in improving TB outcomes. Poor health 

literacy has been identified as a major barrier to treatment adherence, particularly in rural 

communities where misconceptions about TB transmission and treatment remain common [18,19]. 

Community-based health education programmes can address these knowledge gaps by providing 

accessible information on TB symptoms, treatment duration, and the importance of completing 

therapy, thereby improving early care-seeking behaviour and treatment adherence [7,20]. In addition, 

community engagement initiatives often strengthen trust between communities and healthcare 

providers. Trust is a critical determinant of health-seeking behaviour, particularly in settings where 

historical inequalities or social marginalisation have undermined confidence in formal healthcare 

systems. By involving community leaders, local organisations, and TB survivors in health education 

activities, community engagement programmes can foster greater acceptance of TB treatment and 

improve patient retention in care. 
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5.3. Interaction Between Socio-Economic Vulnerability and Community Engagement 

The interaction analysis conducted in this study suggests that the benefits of community 

engagement interventions may be particularly pronounced among socio-economically vulnerable 

populations. Among individuals with high socio-economic risk, the predicted probability of 

unsuccessful treatment outcomes declined from 24% to 14% following the introduction of community 

engagement interventions. In contrast, among individuals with lower socio-economic risk, the 

predicted probability declined from 10% to 6%. These findings indicate that community engagement 

programmes may serve as equity-enhancing interventions by mitigating the effects of social and 

economic disadvantage on TB treatment outcomes. This observation is consistent with the broader 

literature on community-based health interventions, which suggests that such programmes are 

particularly effective when implemented among socially marginalised populations [7,9,21]. 

Community-based TB programmes often rely on community health workers, local leaders, and civil 

society organisations to bridge gaps between health systems and vulnerable populations, improve 

treatment adherence, reduce stigma, and enhance access to care. Because CHWs are typically 

members of the communities they serve, they are well-positioned to provide culturally appropriate 

support and facilitate communication between patients and healthcare providers. Evidence from 

several TB control programmes demonstrates that CHW-led interventions can significantly improve 

treatment adherence and reduce loss to follow-up [6–8]. Furthermore, community engagement 

approaches may help address the stigma that often accompanies TB diagnosis. TB-related stigma 

remains a significant barrier to care in many settings, discouraging individuals from seeking 

diagnosis or disclosing their illness [22]. Community education campaigns and peer support 

networks can help normalise discussions about TB and encourage individuals to seek timely 

diagnosis and adhere to treatment [6,7]. 

5.4. Conceptual Pathway Linking Social Determinants and Community Engagement 

The relationships identified in the statistical analysis are summarised in Figure 3, which presents 

a conceptual pathway linking socio-economic determinants, community engagement mechanisms, 

and TB treatment outcomes. This framework is grounded in social determinants of health (SDH) 

theory, which recognises that health outcomes are shaped not only by biomedical factors but also by 

broader structural conditions such as poverty, education, employment, and access to health services 

[9,23]. In the context of TB, structural factors including poverty, stigma, transport barriers, and 

limited health literacy create conditions that delay diagnosis, disrupt treatment adherence, and 

increase the likelihood of unsuccessful treatment outcomes [24–26]. The framework also reflects 

principles of the socio-ecological model, which conceptualises health behaviour as the product of 

interactions among individual, interpersonal, community, and structural influences [27–30]. At the 

individual level, patients may face knowledge gaps or misconceptions about TB treatment. At the 

interpersonal and community levels, stigma and weak social support may discourage treatment 

continuation. At the structural level, economic hardship and limited access to healthcare services 

further constrain sustained engagement in TB care. Within this multi-level context, community 

engagement interventions function as mediating mechanisms that bridge health systems and 

communities. Strategies such as community health worker outreach, peer support networks, 

community-based health education programmes, and partnerships with local leaders and civil 

society organisations can strengthen patient support systems, improve health literacy, enhance trust 

in healthcare services, and facilitate navigation of healthcare pathways. This integrated framework is 

consistent with the World Health Organization’s End TB Strategy, which emphasises patient-centred 

care, social protection, and community participation as essential pillars for achieving global TB 

elimination targets [1]. By addressing structural barriers and strengthening community participation, 

community engagement initiatives can improve treatment adherence, support earlier case detection, 

and reduce treatment interruption. Collectively, this pathway highlights that improving TB outcomes 

requires interventions that extend beyond clinical treatment to address the social and community 
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contexts in which TB care occurs, particularly in rural and underserved settings where socio-

economic vulnerabilities remain substantial. 

5.5. Implications for TB Control Programmes 

The findings of this study have important implications for tuberculosis (TB) control 

programmes, particularly in rural and resource-limited settings. Although biomedical interventions 

such as improved diagnostics and effective treatment regimens remain essential components of TB 

control, addressing the underlying social determinants of health is equally critical for achieving 

sustained improvements in treatment outcomes. The results suggest that integrating community 

engagement strategies into TB control programmes may offer a practical, cost-effective approach to 

improving treatment adherence and reducing treatment interruptions. Community-based health 

education initiatives, peer support networks, and community health worker programmes can 

complement existing clinical services by addressing structural barriers that prevent patients from 

completing treatment. These interventions may improve treatment literacy, strengthen patient 

support systems, and facilitate ongoing engagement with healthcare services. These findings are 

consistent with the World Health Organization’s End TB Strategy, which emphasises patient-centred 

care, social protection, and community participation as key pillars of effective TB control [1]. The 

strategy recognises that achieving global TB elimination targets will require not only advances in 

medical technologies but also broader efforts to address socio-economic determinants and strengthen 

community participation in TB programmes. 

5.6. Strengths and Limitations 

This study has several strengths. First, it combines quantitative data analysis with predictive 

modelling to examine the potential impact of community engagement interventions on improving 

TB treatment outcomes. Second, the analysis emphasizes the important role of socio-economic factors 

in shaping TB results, contributing to the growing understanding that effective TB control needs a 

multi-sectoral approach that addresses both biomedical and social issues. However, there are some 

limitations to consider when interpreting the results. The predictive modelling approach in this study 

relies on scenario analysis rather than directly measuring the impact of community engagement 

interventions. As a result, the estimated effects show potential impacts rather than actual observed 

outcomes and should be viewed with caution. Future research should focus on evaluating the 

effectiveness of specific community engagement interventions through prospective or experimental 

study designs. Additionally, the dataset analysed in this study may not include all social factors 

affecting TB outcomes, such as housing conditions, food security, and access to social protection 

programs. Including these variables in future studies would offer a more complete understanding of 

how structural and socio-economic factors influence TB treatment results. 

6. Conclusions 

In conclusion, this study’s findings highlight the importance of addressing socio-economic 

factors as part of comprehensive tuberculosis (TB) control strategies. Structural inequalities—

including poverty, unemployment, and limited access to healthcare continue to hinder treatment 

success in many high-burden areas. The predictive modelling used in this study suggests that 

community engagement efforts, especially those centred on community-based health education and 

patient support systems, could significantly improve treatment adherence and reduce the chances of 

unsuccessful outcomes. These efforts could be particularly helpful for socially vulnerable groups 

facing multiple barriers to continued engagement in TB care. Enhancing community participation in 

TB programs, along with efforts to tackle broader social determinants of health, may improve the 

effectiveness and fairness of TB control initiatives. By combining biomedical approaches with 

community-based strategies, policymakers and public health workers may be better equipped to 

achieve the goals of the End TB Strategy and reduce the global burden of tuberculosis. 
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