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ABSTRACT 

This study examined factors associated with treatment non-adherence among tuberculosis (TB) 

patients enrolled in the free healthcare program at Baranti Public Health Center, Sidenreng 

Rappang Regency, Indonesia. A quantitative cross-sectional design was used, and all 30 eligible 

TB patients undergoing treatment during the study period were recruited through total sampling. 

Data were collected using structured questionnaires assessing knowledge, motivation, perceived 

barriers, family support, access to healthcare services, and treatment adherence. Univariate 

statistics were used to summarize the data, while Chi-Square or Fisher’s exact tests were applied 

as appropriate, with statistical significance set at p < 0.05. Fourteen respondents (46.7%) were 

classified as non-adherent. Perceived barriers were significantly associated with treatment non-

adherence (p = 0.021), whereas knowledge (p = 0.156), motivation (p = 0.232), family support 

(p = 0.452), and access to healthcare services (p = 0.153) were not statistically significant. The 

novel contribution of this study is the simultaneous assessment of individual, family, service-

access, and perceived-barrier factors in a free-treatment setting, where direct medication costs 

have already been removed. The findings indicate that residual treatment-related barriers remain 

relevant and should be addressed through patient-centered counseling, early management of 

medication-related problems, continuous follow-up, and practical support at the primary 

healthcare level. 

Keywords: Tuberculosis, treatment non-adherence, perceived barriers, family support, 

healthcare access. 

 

INTRODUCTION 

Tuberculosis (TB) remains a major global public health problem. The World Health 

Organization estimated that 10.7 million people developed TB and 1.23 million died from 

the disease in 2024; Indonesia accounted for approximately 10% of global incident cases 

and remained one of the countries with the highest TB burden. Evidence from Indonesia 

also shows that treatment non-adherence continues to undermine TB control despite the 

availability of effective therapy (Lolong et al., 2023; World Health Organization, 2025). 

TB treatment requires sustained medication use and regular follow-up over several 

months. Interruptions may contribute to treatment failure, relapse, continued 

transmission, and the emergence of drug-resistant TB. Studies in different settings have 

linked non-adherence to treatment phase, limited knowledge, adverse drug effects, poor 

communication, and psychosocial difficulties, indicating that adherence is a 

multidimensional behavior rather than a purely clinical issue (Sazali et al., 2023; Tirore 
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et al., 2024). 

In Indonesia, free anti-tuberculosis medication is delivered mainly through primary 

healthcare services. Removing direct medication costs is important, but it does not 

necessarily eliminate the indirect and non-financial burdens experienced by patients. 

National evidence has identified travel constraints, treatment fatigue, feeling better before 

treatment completion, work responsibilities, and inadequate support as reasons for missed 

doses or discontinuation (Ardenny et al., 2025; Lolong et al., 2023). 

Knowledge and motivation may influence whether patients understand the 

consequences of interrupted treatment and remain committed during the intensive and 

continuation phases. However, recent findings are not uniform. Some studies found that 

poor TB knowledge was associated with non-adherence, whereas research in Indonesia 

reported strong relationships between motivation, family support, and adherence 

(Nindrea et al., 2025; Tirore et al., 2024). These differences suggest that local service 

conditions and patient characteristics may modify the contribution of each factor. 

Family support may provide medication reminders, emotional encouragement, 

assistance with transportation, and help in communicating with healthcare workers. 

Recent Indonesian and international evidence generally supports the role of family 

involvement, although the magnitude of the relationship varies according to the type and 

quality of support measured (Agus & Rosmiati, 2025; Gurusinga et al., 2024; Lutfian et 

al., 2025; Saidi & Abdul Manaf, 2023). 

Perceived barriers are central to the Health Belief Model and include obstacles that 

patients believe make treatment difficult. In TB care, these barriers may involve 

medication side effects, stigma, long treatment duration, transportation problems, waiting 

time, competing work demands, and treatment fatigue. Studies using the Health Belief 

Model and qualitative service-access approaches consistently show that greater perceived 

barriers can weaken adherence and engagement with TB services (Kılıç et al., 2025; Malla 

et al., 2025; Pusporini et al., 2024; Suprijandani et al., 2025). 

Patient-centered interventions are therefore needed in addition to free medication. 

Counseling, motivational interviewing, family-oriented education, flexible follow-up, 

and digital adherence support may help patients manage difficulties throughout treatment. 

Recent reviews and intervention studies emphasize that adherence programs are most 

effective when they respond to the patient’s practical, emotional, and informational needs 

rather than relying only on medication provision (Ardenny et al., 2025; Myburgh et al., 

2023; Parwati et al., 2021; Sazali et al., 2023). 

Although previous studies have examined knowledge, motivation, family support, 

healthcare access, and patient-centered interventions, limited evidence has evaluated 

these factors together within a free TB treatment program, where direct medication costs 

are removed but non-financial burdens may persist (Lolong et al., 2023; Malla et al., 2025; 

Myburgh et al., 2023). The novelty of this study lies in its simultaneous comparison of 

individual, family, service-access, and perceived-barrier factors in a primary healthcare 

setting. This approach enables a clearer assessment of whether residual non-financial 

barriers are more closely associated with non-adherence than knowledge, motivation, 
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family support, or basic service access and addresses a local evidence gap in Sidenreng 

Rappang Regency. 

Accordingly, this study aimed to analyze the associations of knowledge, 

motivation, perceived barriers, family support, and access to healthcare services with 

treatment non-adherence among TB patients enrolled in the free healthcare program at 

Baranti Public Health Center. 

 

RESEARCH METHOD 

This study used a quantitative analytic design with a cross-sectional approach to 

examine factors associated with treatment non-adherence among TB patients enrolled in 

the free healthcare program at Baranti Public Health Center, Sidenreng Rappang 

Regency, Indonesia. The exposure variables and treatment-adherence outcome were 

measured during the same study period; therefore, the analysis estimates associations and 

does not establish temporal or causal effects. 

The study population comprised all registered TB patients who were actively 

receiving anti-tuberculosis drugs at Baranti Public Health Center during the study period. 

Eligible participants had a confirmed TB diagnosis, were registered in the local TB 

treatment program, were in either the intensive or continuation phase, were able to 

communicate and complete the questionnaire, and provided written informed consent. 

Patients who were critically ill, unable to complete the questionnaire, transferred to 

another facility, or submitted incomplete data were excluded. 

A total of 30 eligible patients were included using total sampling. The small sample 

reflects the number of registered patients who met the eligibility criteria and were 

undergoing treatment at the study site during data collection. 

The dependent variable was treatment non-adherence. The independent variables 

were knowledge, motivation, perceived barriers, family support, and access to healthcare 

services. Knowledge represented the patient’s understanding of TB and its treatment; 

motivation represented commitment to completing therapy; perceived barriers included 

treatment-related, logistical, and psychosocial obstacles; family support included 

emotional, informational, and practical assistance; and healthcare access included 

distance, transportation, service schedules, waiting time, and communication with 

healthcare workers. The relationships examined in the study are summarized in Figure 1. 
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Figure 1. Conceptual framework of factors examined in relation to treatment non-

adherence 

 

Data were collected using structured questionnaires administered directly to 

respondents. Items were scored using ordinal or Likert-type response options and 

categorized according to the authors’ predefined scoring criteria as good or poor 

knowledge, high or low motivation, high or low perceived barriers, high or low family 

support, good or poor healthcare access, and adherent or non-adherent treatment behavior. 

The submitted manuscript reported that all validity coefficients exceeded the r-table value 

of 0.361. 

Univariate analysis summarized respondent characteristics and study variables 

using frequencies and percentages. Bivariate associations between each independent 

variable and treatment non-adherence were examined using the Chi-Square test; Fisher’s 

exact test was specified when expected cell frequencies did not satisfy Chi-Square 

assumptions. Statistical significance was set at p < 0.05. Because the design was cross-

sectional and the submitted results provided bivariate p-values only, the revised 

manuscript does not describe the analysis as a structural model, direct causal effect, or 

indirect effect. 

Participants were informed about the study purpose, procedures, voluntary 

participation, confidentiality, and their right to withdraw. Written informed consent was 

obtained, and respondent identities were not included in the analysis or report. 

 

RESULTS AND DISCUSSION 

Results 

Respondent Characteristics 

Table 1 presents the demographic and study-variable profile of the 30 respondents. 

Male and female patients were equally represented. The largest age groups were 36–45 

years and 46–55 years, each comprising 26.7% of participants. Most respondents had 

good knowledge (63.3%), whereas 60.0% had low motivation and 56.7% reported low 

family support. Most participants reported low perceived barriers (70.0%) and good 
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healthcare access (56.7%). Fourteen respondents (46.7%) were categorized as non-

adherent to treatment. 

 

Table 1. Respondent characteristics and distribution of study variables 

Variable Category n % 

Sex 
Male 15 50.0 

Female 15 50.0 

Age 

≤25 years 3 10.0 

26–35 years 4 13.3 

36–45 years 8 26.7 

46–55 years 8 26.7 

>55 years 7 23.3 

Knowledge 
Good 19 63.3 

Poor 11 36.7 

Motivation 
High 12 40.0 

Low 18 60.0 

Perceived barriers 
High 9 30.0 

Low 21 70.0 

Family support 
High 13 43.3 

Low 17 56.7 

Access to healthcare 

services 

Good 17 56.7 

Poor 13 43.3 

Treatment adherence 
Non-adherent 14 46.7 

Adherent 16 53.3 

 

The distribution in Table 1 shows that non-adherence remained common despite 

generally good knowledge and relatively favorable healthcare access. This pattern 

supports the need to examine whether treatment behavior is more closely related to 

practical and psychosocial obstacles than to knowledge or service availability alone. 

 

Bivariate Associations with Treatment Non-Adherence 

The results of the bivariate hypothesis tests are summarized in Table 2. Perceived 

barriers were the only variable significantly associated with treatment non-adherence (p 

= 0.021). Knowledge (p = 0.156), motivation (p = 0.232), family support (p = 0.452), and 

access to healthcare services (p = 0.153) were not statistically significant at the 5% level. 

These results indicate association rather than causation and should be interpreted in light 

of the small, single-center sample. 

 

Table 2. Bivariate associations between study variables and treatment non-adherence 

Variable 
p-

value 
Statistical interpretation Hypothesis decision 

Knowledge 0.156 Not significant Rejected 

Motivation 0.232 Not significant Rejected 

Perceived barriers   0.021* Significant Accepted 

Family support 0.452 Not significant Rejected 

Access to healthcare services 0.153 Not significant Rejected 

Note. *p < 0.05. Values are based on the bivariate analysis reported by the authors. 
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Discussion 

Knowledge was not significantly associated with treatment non-adherence in this 

sample (p = 0.156), although most respondents had good knowledge. This finding 

suggests that understanding the disease and treatment schedule may be necessary but not 

sufficient to sustain adherence when patients face practical or emotional difficulties. It 

differs from the study in Hossana, where poor TB knowledge was associated with non-

adherence, and from national Indonesian evidence showing that adherence is shaped by 

multiple sociodemographic and behavioral conditions (Lolong et al., 2023; Tirore et al., 

2024). The difference may reflect the small local sample, limited variability in knowledge 

scores, or the way knowledge was categorized. 

Motivation was also not statistically significant (p = 0.232). Motivation can change 

over the course of a lengthy treatment regimen as symptoms improve, adverse effects 

emerge, or treatment fatigue develops. In contrast, Nindrea et al. (2025) reported that 

motivation and family support were significantly related to adherence among Indonesian 

TB patients, while Health Belief Model-based motivational interviewing improved 

adherence and treatment success in another Indonesian study (Parwati et al., 2021). The 

present result therefore should not be interpreted as evidence that motivation is 

unimportant; rather, its contribution may not have been detectable in this small cross-

sectional sample. 

Family support showed no significant association with non-adherence (p = 0.452). 

This differs from studies reporting that emotional, appreciation, informational, and 

practical support improved adherence or patient outcomes (Agus & Rosmiati, 2025; 

Gurusinga et al., 2024; Saidi & Abdul Manaf, 2023). A recent scoping review similarly 

concluded that family and social support are important for medication adherence and 

quality of life (Lutfian et al., 2025). The discrepancy may be related to differences in 

sample size, support measurement, household involvement, or the possibility that strong 

treatment barriers outweighed the support available to some patients. 

Access to healthcare services was not significantly associated with non-adherence 

(p = 0.153). Free medication and the availability of treatment at a local public health 

center may have reduced variation in basic service access. Nevertheless, access should 

not be understood solely as physical availability. Qualitative evidence shows that travel 

frequency, distance, time costs, infrastructure, and service organization can still disrupt 

TB care, particularly in rural settings (Malla et al., 2025). Tirore et al. (2024) also 

identified facility accessibility and patient-provider factors among relevant adherence 

determinants. The absence of statistical significance in this study may therefore reflect 

limited power rather than the absence of service-related challenges. 

Perceived barriers were the only variable significantly associated with treatment 

non-adherence (p = 0.021). This result is consistent with the Health Belief Model, which 

proposes that individuals are less likely to carry out a recommended health behavior when 

the perceived obstacles are greater than the expected benefits. Indonesian research has 

shown that perceived barriers can reduce DOTS adherence and shape TB-related behavior 

(Pusporini et al., 2024; Suprijandani et al., 2025). The finding also aligns with evidence 
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that stigma can discourage engagement with testing and treatment and that logistical 

barriers can impede access and treatment completion (Kılıç et al., 2025; Malla et al., 

2025). 

The practical implication is that providing medication free of charge should be 

combined with systematic identification and management of each patient’s barriers. 

Health workers can assess adverse effects, transportation and work constraints, stigma, 

treatment fatigue, and understanding of follow-up requirements at every visit. Health 

Belief Model-based education has improved medication adherence in rural Indonesia, 

while digital reminders and video-observed or mobile-supported treatment may offer 

additional options for patients with mobility or scheduling constraints (Ardenny et al., 

2025; Sazali et al., 2023). 

A patient-centered strategy should also involve family members or treatment 

supporters when appropriate, offer counseling and empathetic communication, and 

provide flexible follow-up for patients at risk of interruption. Reviews of patient-centered 

TB care emphasize that interventions should be adapted to patients’ social and practical 

circumstances rather than delivered as a uniform package (Myburgh et al., 2023). Family-

oriented education and motivational interviewing may complement barrier reduction, 

even though family support and motivation were not statistically significant in the present 

analysis (Parwati et al., 2021; Saidi & Abdul Manaf, 2023). 

 

Study Limitations 

This study has several limitations. The sample comprised only 30 patients from one 

public health center, which limits statistical power and generalizability. The cross-

sectional design does not establish temporal or causal relationships. The variables were 

based on self-reported questionnaire responses and dichotomized categories, which may 

introduce recall, social-desirability, and information loss. In addition, the submitted 

results did not provide cross-tabulated cell counts, effect sizes, confidence intervals, or 

multivariable estimates. Future studies should recruit larger multisite samples, report 

validated reliability coefficients, retain continuous scale information where appropriate, 

and use multivariable regression to estimate adjusted associations. 

 

CONCLUSION 

Perceived barriers were the only factor significantly associated with treatment non-

adherence among the variables examined in TB patients enrolled in the free healthcare 

program at Baranti Public Health Center. Knowledge, motivation, family support, and 

access to healthcare services were not statistically significant in this small sample. The 

findings suggest that free medication alone may not address treatment-related, logistical, 

and psychosocial difficulties. Primary healthcare providers should routinely identify 

patient-specific barriers, manage medication-related problems, strengthen counseling and 

follow-up, and involve family or treatment supporters when appropriate. Because of the 

small cross-sectional sample, the results should be interpreted as local associative 

evidence and confirmed in larger multisite studies. 
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