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1. Introduction 
 

Tuberculosis (TB) is an infectious disease caused by Mycobacterium tuberculosis and remains one of the major global 
health problems (Bloom et al., 2017). This disease primarily affects the lungs but can spread to other organs, making it one of 
the leading causes of death from infectious diseases worldwide (Swinkels et al., 2025). According to the Global Tuberculosis 
Report, the number of TB cases globally increased to 10.6 million in 2021, indicating that the COVID-19 pandemic has slowed 
down global efforts to control TB transmission (Swinkels et al., 2025). 

Indonesia ranks among the top three countries with the highest TB burden in the world, along with India and China 
(Eriansyah et al., 2025; Pai & Memish, 2017; WHO, 2024). In 2021, there were 33,366 TB cases among children (Mufti & Astutik, 
2024; UNICEF, 2022), with the proportion of pediatric cases ranging from 7.9% to 12% of all TB cases (Irnawati et al., 2022; 
Lestari et al., 2022). This shows that children remain a highly vulnerable group requiring special attention in TB control efforts. 

According to the Basic Health Research Survey, the prevalence of pulmonary TB in Indonesia was 0.42%, with Papua 
Province recording the highest rate at 0.77%  (Ariska et al., 2025; Maharani et al., 2022). Papua, including Asmat Regency, faces 
specific challenges in TB control due to geographical isolation, limited healthcare infrastructure, and low public awareness of 
the importance of completing treatment (Diefenbach-Elstob et al., 2017; Maha et al., 2024; Ruru et al., 2018). Data from the 
Asmat District Health Office (2023) show that TB cases have continued to increase—from 261 in 2021 to 507 in 2023. The 
majority of cases were found in hospitals (268 cases) and at Agats Public Health Center (73 cases). 

Specifically among children, the Agats Health Center reported 16 TB cases, consisting of 6 boys and 10 girls. Children 
in Papua are at higher risk of developing severe TB forms, such as miliary TB and TB meningitis, which can lead to serious 
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complications or even death (Foster et al., 2023; Widyakusuma et al., 2024). This situation is exacerbated by low medication 
adherence among pediatric TB patients (Fekadu et al., 2020; Lemma Tirore et al., 2024; Maulana et al., 2025). Many children 
fail to complete treatment due to various factors, such as adverse drug effects, treatment fatigue caused by long therapy 
duration (6–12 months), limited family support, and lack of direct supervision from healthcare workers (Gao & Luo, 2024; 
Kvarnström et al., 2021; Li et al., 2023; Singh et al., 2023). 

Socioeconomic and educational factors also play a significant role. In remote areas of Papua, misconceptions about 
TB persist, leading families to delay seeking medical care or discontinue treatment prematurely (Lahdji et al., 2022; Sari, 2025). 
Additionally, shortages of healthcare personnel and transportation barriers to health facilities further reduce treatment 
adherence (Chapman et al., 2025). 

Non-adherence to TB treatment leads to serious consequences, including low recovery rates (Katende-Kyenda, 2025), 
increased relapse risk, and the emergence of drug-resistant strains (Multi-Drug Resistant TB or MDR-TB), which are more 
difficult and costly to treat (Tiberi et al., 2022; Wotale et al., 2024; Zereabruk et al., 2024). According to Siallangan et al. (2023), 
patient adherence to TB medication is influenced by multiple factors, including knowledge, attitude, family support, and the 
role of healthcare providers (Article et al., 2025; Dana et al., 2025; Harahap et al., 2025; Sazali et al., 2023). 

Based on these conditions, this study aims to analyze the factors influencing medication adherence among children and 
adolescents with TB at the Agats Health Center, Asmat Regency, South Papua. The findings are expected to serve as a 
foundation for developing more effective interventions to improve TB treatment outcomes among children in geographically 
and socially challenging areas such as Papua. 
 

 

2. Materials and Methods 
 

2.1. Study Design 

 

This study employed a quantitative analytical observational design with a cross-sectional approach. Quantitative 
research is objective in nature, encompassing data collection and statistical analysis (Sugiyono, 2017). The cross-sectional 
approach observes the relationship between risk factors and outcomes at a single point in time (Notoatmodjo, 2014). This 
design was used to identify factors influencing medication adherence among children with tuberculosis (TB). 

2.2. Study Location 
The study was conducted at the Agats Public Health Center (Puskesmas Agats), Asmat Regency, South Papua Province. 

Data collection was carried out between November and December 2024 

2.3. Population and Sample 
The population in this study consisted of all pediatric and adolescent patients diagnosed with tuberculosis (TB) who 

were undergoing treatment at the Agats Public Health Center (Puskesmas Agats), Asmat Regency, totaling 35 individuals. All 
members of the population were included as study participants using a total sampling technique, as the population size was 
relatively small and all respondents met the research criteria. 

The sample was selected based on predetermined inclusion and exclusion criteria. The inclusion criteria included 
children and adolescents aged 0–19 years who were diagnosed with TB and undergoing treatment at Puskesmas Agats, willing 
to participate by signing an informed consent form provided by their parents or guardians, and able to communicate effectively 
either directly or through their caregivers. 

The exclusion criteria included respondents or parents/guardians who refused to participate in the study, TB patients 
with severe comorbid conditions such as severe mental disorders or TB complications that could affect their ability to respond 
to the questionnaire, and respondents who failed to complete the questionnaire in full. The application of these criteria 
ensured that the collected data accurately represented the study population and maintained good validity. 
2.4. Research Instruments 
Data were collected using structured questionnaires, including: 
1. Informed Consent Form – obtained from each respondent prior to participation. 
2. Knowledge Questionnaire – consisting of 8 items (5 positive and 3 negative) rated on a four-point Likert scale (Strongly 

Agree to Strongly Disagree). Categorization was based on median values: low (< median) and high (≥ median). 
3. Attitude Questionnaire – composed of 8 statements (4 positive and 4 negative), with responses marked as true or false. 

Scores were categorized as negative (< median) and positive (≥ median). 
4. Family Support Questionnaire – adapted from Nursalam et al. (2009) , comprising 20 items rated on a four-point frequency 

scale (Always to Never), with reversed scoring for negative statements. 
5. Health Worker Role Questionnaire – consisting of 6 items using a four-point Likert scale (Always to Never). Scores were 

categorized as poor (< median) and good (≥ median). 
6. Medication Adherence Questionnaire (MMAS-8) – using the validated Morisky Medication Adherence Scale (Papeo et al., 

2021), with a Cronbach’s alpha of 0.866. 
2.5. Data Collection, Processing, and Analysis 
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Data were analyzed using univariate and bivariate methods. The univariate analysis was conducted to describe the 
distribution and characteristics of each research variable through frequency tables and descriptive summaries. Subsequently, 
a bivariate analysis was performed to examine the relationship between independent variables—such as knowledge, attitude, 
family support, and the role of health workers—and the dependent variable, namely medication adherence. The Chi-square 
test was used for categorical data, and variables that showed a significance value of p < 0.25 were considered potential 
candidates for further analysis. The level of statistical significance was set at p ≤ 0.05 

 

3. Results 
A total of 35 children and adolescents with tuberculosis (TB) who were undergoing treatment at Agats Public Health Center 

participated in this study. Table 1 presents the distribution of respondents based on demographic characteristics and research 
variables. 

Table 1. Distribution of Respondents Based on Age, Gender, and Education (n = 35)  
 

 
Most respondents were aged 11–14 years (37.1%) and male (51.4%). The majority attended elementary school (31.4%), 

indicating that most participants were in the school-age group with basic education levels. 

Table 2. Relationship Between Knowledge, Attitude, Family Support, and Health Worker Role with Medication Adherence (n = 35) 

Variable Category f % Non-Adherent n (%) Adherent n (%) p-value 

Knowledge High 8 22.9 5 (62.5) 3 (37.5) 
0.033 

Low 27 77.1 25 (92.6) 2 (7.4) 

Attitude Positive 5 14.3 1 (20.0) 4 (80.0) 
0.000 

Negative 30 85.7 29 (96.7) 1 (3.3) 

Family Support Good 8 22.9 5 (62.5) 3 (37.5) 
0.068 

Poor 27 77.1 25 (92.6) 2 (7.4) 

Health Worker Role Good 29 82.9 25 (86.2) 4 (13.8) 
0.000 

Poor 6 17.1 5 (83.3) 1 (16.7) 

Most respondents had low knowledge (77.1%), negative attitudes (85.7%), and poor family support (77.1%), though most 
perceived the health worker’s role as good (82.9%). The Chi-square test revealed significant relationships between knowledge 
(p = 0.033), attitude (p = 0.000), and health worker role (p = 0.000) with medication adherence. Conversely, family support did 
not show a statistically significant association (p = 0.068). 
 
4. Discussion 

The results of this study indicate that the level of medication adherence among children and adolescents with tuberculosis 
(TB) undergoing treatment at Agats Health Center, Asmat Regency, South Papua, remains relatively low. Several factors 
contribute to this adherence, including knowledge, attitude, family support, and the role of healthcare workers. These four 
factors provide a comprehensive overview of patient adherence behavior toward anti-tuberculosis therapy. 

Based on the analysis, most respondents (77.1%) had a low level of knowledge about TB. Poor knowledge led patients to 
misunderstand the importance of consistent treatment and the potential consequences of discontinuing therapy, such as drug 
resistance. Statistical analysis showed no significant relationship between knowledge and adherence (p=0.033). This finding 
differs from Nuraeni et al. (2022); Tachfouti et al. (2012), who reported a positive association between knowledge and 
treatment adherence among TB patients in the Philippines. The difference may be due to limited access to health information 
in remote areas such as Agats. Therefore, increasing knowledge through community-based health education and the use of 
simple visual media is crucial to improving patients’ understanding. This finding aligns with Notoatmodjo (2020), who 
emphasizes that knowledge serves as the foundation for shaping health behavior. 

Variable Category f % 

Age 0–10 years 10 28.6 

11–14 years 13 37.1 

15–19 years 12 34.3 

Gender Male 18 51.4 

Female 17 48.6 

Education Not yet in school 6 17.1 

Kindergarten 3 8.6 

Elementary school 11 31.4 

Junior high school 9 25.7 

Senior high school 6 17.1 
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Attitude was also found to have a significant effect on treatment adherence (p=0.000). Most respondents (85.7%) had a 
negative attitude toward TB therapy. Negative attitudes may stem from treatment fatigue, lack of trust in drug efficacy, or fear 
of side effects. This finding supports Notoatmodjo (2020) health behavior theory, which states that attitude is an important 
predisposition influencing individual behavior. Similarly, Adini et al. (2023) found that patients with positive attitudes toward 
treatment were more likely to adhere to therapy. Interventions should include motivational counseling, emotional support, 
and the involvement of community leaders and healthcare workers to strengthen positive attitudes toward treatment. 

 Family support also plays an essential role in treatment success. The study found that most respondents (77.1%) had 
poor family support, and the relationship between family support and adherence was not statistically significant (p=0.033). 
Nevertheless, family support remains a key factor in treatment adherence. Milandari et al. (2023) found that good family 
support can enhance patient motivation and adherence to therapy. In the context of remote regions like Agats, limited family 
income and education can hinder their ability to provide optimal support. Thus, involving families in health education programs 
including short training sessions on the importance of treatment supervision—can enhance the family’s role in improving 
patient adherence. 

Healthcare workers also play a crucial role in ensuring TB treatment success. Although most respondents (82.9%) rated 
the role of healthcare workers as good, overall adherence remained low. This indicates a gap between patients’ perceptions 
of health services and their actual behavior. Healthcare workers are vital in implementing the Directly Observed Treatment 
Short-course (DOTS) strategy, but geographical barriers, limited personnel, and poor transportation access in Papua may affect 
program effectiveness. Chavez-Rimache et al. (2023) found that involving community health volunteers in TB treatment 
monitoring significantly improved patient adherence. Therefore, collaboration among healthcare workers, community 
volunteers, and local residents is essential to strengthen supervision and health education at the community level. 
Overall, this study emphasizes that TB treatment adherence among children and adolescents is influenced by individual factors 
(knowledge and attitude), social factors (family support), and healthcare system factors (role of healthcare workers). A 
comprehensive and sustainable intervention approach is necessary, including improving patient knowledge, fostering attitude 
change through motivational approaches, strengthening family involvement, and optimizing community-based health services. 
The implementation of such strategies is expected to enhance TB treatment success, particularly in remote areas like South 
Papua. 
 

 
5. Conclusions 

This study concludes that medication adherence among children and adolescents with tuberculosis (TB) at Agats Public 
Health Center, Asmat Regency, South Papua, remains suboptimal. The analysis revealed that knowledge, attitude, and the role 
of health workers were significantly associated with adherence, whereas family support did not show a statistically significant 
relationship, despite being an essential contributing factor. 

Children and adolescents with higher knowledge levels, positive treatment attitudes, and strong engagement from 
healthcare workers were more likely to adhere to TB therapy. Conversely, limited access to health information, negative 
treatment perceptions, and logistical barriers in rural settings hindered adherence. 

These findings have practical and policy implications for TB control in remote regions. Strengthening health education 
programs that use culturally adapted materials and visual aids can improve patient understanding. Integrating family-centered 
interventions—such as caregiver training and home-based supervision—can reinforce adherence behavior. Moreover, 
enhancing the capacity and outreach of healthcare workers through community-based collaboration, including the 
involvement of local volunteers, can overcome geographic and resource limitations. 

At the policy level, this study supports the need for sustained government commitment to strengthen primary healthcare 
systems in remote areas like South Papua, ensuring continuity of care and equitable access to essential TB services. Future 
research should explore longitudinal and qualitative approaches to better understand behavioral determinants and design 
more effective interventions tailored to local contexts. 
 
Acknowledgment 

The authors would like to express their sincere gratitude to Universitas Graha Edukasi Makassar, for the academic and 
institutional support provided during the conduct of this research. Special thanks are extended to the Agats Public Health 
Center (Puskesmas Agats), Asmat Regency, South Papua Province, for granting permission and assistance throughout the data 
collection process. 

The authors also wish to acknowledge the invaluable participation of all children, adolescents, and their families who took 
part in this study, as well as the healthcare workers who contributed their time and insights. 
 
 

Ethical considerations 
This study was conducted in accordance with the ethical standards for research involving human participants. Ethical approval 
was obtained from the Health Research Ethics Committee of Universitas Graha Edukasi Makassar. All respondents provided 

https://www.malque.pub
https://doi.org/10.31893/jabb.21001


 
7 

 

  

 

Toban et al. (2026) 

https://journaliahsj.paperhome.id/ 

 

written informed consent prior to data collection. Anonymity and confidentiality were strictly maintained throughout the 
study, and no identifying information was disclosed in the final report. 
 

Conflict of Interest 
The authors declare no conflicts of interest 
 

Funding 
This research did not receive any financial support. 

 

References 
Adini, S., Indriani, N., & Aryanti, D. (2023). Relationship between Knowledge, Attitudes, and Motivation and Compliance to 

Taking Anti-Tuberculosis Medication on the Pulmonary TB Patient. Jurnal Keperawatan Respati Yogyakarta, 10(3), 154–
160. https://doi.org/10.35842/jkry.v10i3.750 

Ariska, T., Abdullah, A., Ichwansyah, F., Hermansyah, & Maldar. (2025). Analysis of Determinants of Quality of Life in Pulmonary 
TB Patients. Indonesian Journal of Global Health Research, 7(3), 953–964. https://doi.org/10.37287/ijghr.v2i4.250 

Article, O., Sari, P. K., Harokan, A., & Suryani, L. (2025). Analysis of factors affecting tuberculosis treatment adherence at Lesung 
Batu Community Health Center: A cross-sectional study. 6(3), 475–482. 

Batbual, B., Wanti, W., Kusmiyati, K., Sambara, J., Irfan, I., Tat, F., Belarminus, P., & Charles, Y. (2022). The Association between 
Attitude and Adherence to Take Anti-Tuberculosis Drugs in Tuberculosis Patients in Kupang Health Center, East Nusa 
Tenggara, Indonesia. 255–261. https://doi.org/10.26911/icphepidemiology.fp.08.2021.02 

Bloom, B. R., Atun, R., Cohen, T., Dye, C., Fraser, H., Gomez, G. B., Knight, G., Murray, M., Nardell, E., Rubin, E., Salomon, J., 
Vassall, A., Volchenkov, G., White, R., Wilson, D., & Yadav, P. (2017). Tuberculosis. (K. K. Holmes, S. Bertozzi, B. R. Bloom, 
& P. Jha (eds.)). https://doi.org/10.1596/978-1-4648-0524-0_ch11 

Chapman, A., Buccheri, A., Mohotti, D., Wong Shee, A., Huggins, C. E., Alston, L., Hutchinson, A. M., Yoong, S. L., Beks, H.,  Mc 
Namara, K., Peeters, A., & Ugalde, A. (2025). Staff-reported barriers and facilitators to the implementation of healthcare 
interventions within regional and rural areas: a rapid review. BMC Health Services Research, 25(1), 331. 
https://doi.org/10.1186/s12913-025-12480-8 

Chavez-Rimache, L., Ugarte-Gil, C., & Brunette, M. J. (2023). The community as an active part in the implementation of 
interventions for the  prevention and control of tuberculosis: a scoping review. MedRxiv : The Preprint Server for Health 
Sciences. https://doi.org/10.1101/2023.01.10.22283706 

Dana, N. R., Chiau, M. L., & Rahman, A. D. (2025). FAMILY SUPPORT, MOTIVATION, AND PATIENT ADHERENCE TO 
TUBERCULOSIS TREATMENT:  INSIGHTS FROM INDONESIA. African Journal of Infectious Diseases, 19(2), 43–49. 
https://doi.org/10.21010/Ajidv19i2.5 

Diefenbach-Elstob, T., Plummer, D., Dowi, R., Wamagi, S., Gula, B., Siwaeya, K., Pelowa, D., Siba, P., & Warner, J. (2017). The 
social determinants of tuberculosis treatment adherence in a remote region of Papua New Guinea. BMC Public Health, 
17(1), 70. https://doi.org/10.1186/s12889-016-3935-7 

Eriansyah, M. Z., Ciptaningrum, A. D., Priyono, A. T. P., Putri, A. A., & Wasir, R. (2025). Evaluation of Tuberculosis Control 
Strategy and Challenges in Indonesia After Pandemic COVID-19. International Journal Of Health Science, 5(2), 28–37. 
https://doi.org/10.55606/ijhs.v5i2.5091 

Fekadu, G., Bekele, F., Bekele, K., Girma, T., Mosisa, G., Gebre, M., Alemu, T., Tekle, T., Gamachu, B., & Diriba, A. (2020).  
Adherence to Anti-Tuberculosis Treatment Among Pediatric Patients at Nekemte  Specialized Hospital, Western Ethiopia. 
Patient Preference and Adherence, 14, 1259–1265. https://doi.org/10.2147/PPA.S258292 

Foster, J., Marais, B. J., Mendez, D., & McBryde, E. S. (2023). Critical Review of Tuberculosis Diagnosis in Children from Papua 
New Guinea  Presenting to Health Facilities in the Torres Strait Islands, Australia. Microorganisms, 11(12). 
https://doi.org/10.3390/microorganisms11122947 

Gao,  Lihong, & Luo,  Biru. (2024). Assessment of Factors Associated With Anti-Tubercular Treatment Compliance in Children: 
A Cross-Sectional Study. Global Pediatric Health, 11, 2333794X231199360. 
https://doi.org/10.1177/2333794X231199360 

Harahap, D. W. S., Andrajati, R., Sari, S. P., & Handayani, D. (2025). The Factor Affecting Medication Adherence in Tuberculosis 
Patients: A Literature Review. Eduvest - Journal of Universal Studies, 5(1), 348–355. 
https://doi.org/10.59188/eduvest.v5i1.1541 

Irnawati, I., Sulisyanto, B. A., Hardini, D. S., Asmita, K. B., & Sansuwito, T. bin. (2022). A Retrospective Study: Trend in the 
Incidence of Tuberculosis Among Children in the Pekalongan. Proceedings Series on Health & Medical Sciences, 2, 59–63. 

https://www.malque.pub
https://doi.org/10.31893/jabb.21001


 
8 

 

  

 

Toban et al. (2026) 

https://journaliahsj.paperhome.id/ 

 

https://doi.org/10.30595/pshms.v2i.223 

Katende-Kyenda, L. N. (2025). Determinants of Non-Adherence to Anti-Tuberculosis Treatment in a Public Primary  Healthcare 
Clinic in South Africa: Improving the Quality of Long-Term Care. International Journal of Environmental Research and 
Public Health, 22(8). https://doi.org/10.3390/ijerph22081209 

Kvarnström, K., Westerholm, A., Airaksinen, M., & Liira, H. (2021). Factors Contributing to Medication Adherence in Patients 
with a Chronic  Condition: A Scoping Review of Qualitative Research. Pharmaceutics, 13(7). 
https://doi.org/10.3390/pharmaceutics13071100 

Lahdji, A., Anggraini, M. T., & Raynalda, A. (2022). Education level and Economic Status in Increasing Adherence to Medication 
of Pulmonary Tuberculosis Patients. International Seminar of Community Health and Medical Sciences, 73–77. 

Lemma Tirore, L., Ersido, T., Beyene Handiso, T., & Shiferaw Areba, A. (2024). Non-adherence to anti-tuberculosis treatment 
and associated factors among TB patients in public health facilities of Hossana town, Southern Ethiopia, 2022. Frontiers 
in Medicine, 11(March), 1–9. https://doi.org/10.3389/fmed.2024.1360351 

Lestari, T., Kamaludin, Lowbridge, C., Kenangalem, E., Poespoprodjo, J. R., Graham, S. M., & Ralph, A. P. (2022). Impacts of 
tuberculosis services strengthening and the COVID-19 pandemic on case  detection and treatment outcomes in Mimika 
District, Papua, Indonesia: 2014-2021. PLOS Global Public Health, 2(9), e0001114. 
https://doi.org/10.1371/journal.pgph.0001114 

Li, R., Shen, X., Zhang, L., Chan, Y., Yao, W., Zhang, G., & Li, H. (2023). Effects of Child Life intervention on the symptom cluster 
of pain–anxiety–fatigue–sleep disturbance in children with acute leukemia undergoing chemotherapy. Asia-Pacific 
Journal of Oncology Nursing, 10(7), 100243. https://doi.org/https://doi.org/10.1016/j.apjon.2023.100243 

Maha, A., Kelebi, T., Holmes, A., Kal, M., Greig, J., Nindil, H., & Graham, S. M. (2024). Operational research highlights ongoing 
challenges for comprehensive TB services  in Papua New Guinea. In Public health action (Vol. 14, Issue 3, pp. 83–84). 
https://doi.org/10.5588/pha.24.0042 

Maharani, R., Karima, U. Q., & Kamilia, K. (2022). Socio-demographic and Behavioral Factors Relationship with Pulmonary 
Tuberculosis: A Case-control Study. Open Access Macedonian Journal of Medical Sciences, 10, 130–135. 
https://doi.org/10.3889/oamjms.2022.8157 

Maulana, S., Lutfian, L., Wardika, I. J., Fadhli, R., Anggreani, D., Haposan, J. H., Wildana, F., Efendi, M. A., Platini, H., & Haroen, 
H. (2025). Emerging Research Trends on Medication Adherence in Tuberculosis Treatment: A Bibliometric Study of 
Research Between 2015 and 2024 to Inform Future Research Trajectory. Patient Preference and Adherence , 19(July), 
2213–2226. https://doi.org/10.2147/PPA.S520341 

Milandari, N. M. S., Rismawan, M., & Rarayuni, I. G. R. (2023). Relationship Between Family Support with Compliance about 
the Treatment of Hypertension Patients. Jurnal EduHealth, 14(01), 538–543. 
http://ejournal.seaninstitute.or.id/index.php/healt 

Mufti, N. T. H. Al, & Astutik, E. (2024). The trend of pediatric tuberculosis cases before and during the COVID-19 Pandemic at 
Klinik Utama RS. H. A. Rotinsulu Cibadak Bandung. World Journal of Advanced Research and Reviews, 22(3), 1493–1496. 
https://doi.org/10.30574/wjarr.2024.22.3.1872 

Notoatmodjo, S. (2014). Ilmu Perilaku Kesehatan. Rineka Cipta. 

Notoatmodjo, S. (2020). Promosi Kesehatan dan Perilaku Kesehatan. Rineka cipta. 

Nuraeni, A., Lesmana, R. N., Fauziah, W., & Efendi, A. (2022). the Relationship of Knowledge With Adolescent Medicine 
Compliance With Pulmonary Tuberculosis in the Pediatric Outpatients Department, Subang District. Journal of Vocational 
Nursing, 3(2), 144–148. https://doi.org/10.20473/jovin.v3i2.39540 

Nursalam, N., Armini, N. K. A., & Fauziningtyas, R. (2009). Family Social Support Reduces Post Judegemental Stress in Teenagers. 
Jurnal Ners, 4(2), 182–189. https://doi.org/10.20473/jn.v4i2.5032 

Pai, M., & Memish, Z. A. (2017). New tuberculosis estimates must motivate countries to act. In Journal of epidemiology and 
global health (Vol. 7, Issue 2, pp. 97–98). https://doi.org/10.1016/j.jegh.2017.02.001 

Papeo, D. R. P., Immaculata, M., & Rukmawati, I. (2021). Hubungan Antara Kepatuhan Minum Obat (MMAS-8) Dan Kualitas 
Hidup (WHOQOL-BREF) Penderita Tuberkulosis Di Puskesmas Di Kota Bandung. Indonesian Journal of Pharmaceutical 
Education, 1(2), 86–97. https://doi.org/10.37311/ijpe.v1i2.11143 

Ruru, Y., Matasik, M., Oktavian, A., Senyorita, R., Mirino, Y., Tarigan, L. H., van der Werf, M. J., Tiemersma, E., & Alisjahbana, B. 
(2018). Factors associated with non-adherence during tuberculosis treatment among patients treated with DOTS strategy 
in Jayapura, Papua Province, Indonesia. Global Health Action, 11(1). https://doi.org/10.1080/16549716.2018.1510592 

Sari, N. P. (2025). Socioeconomic Status and Healthcare Support on Anti-Tuberculosis Medication Adherence Among Pediatric 

https://www.malque.pub
https://doi.org/10.31893/jabb.21001


 
9 

 

  

 

Toban et al. (2026) 

https://journaliahsj.paperhome.id/ 

 

Tuberculosis Patients. Frontiers on Healthcare Research, 2(1), 30–36. https://doi.org/10.63918/fhr.v2.n1.p30-36.2025 

Sazali, M. F., Rahim, S. S. S. A., Mohammad, A. H., Kadir, F., Payus, A. O., Avoi, R., Jeffree, M. S., Omar, A., Ibrahim, M. Y., Atil, 
A., Tuah, N. M., Dapari, R., Lansing, M. G., Rahim, A. A. A., & Azhar, Z. I. (2023). Improving Tuberculosis Medication 
Adherence: The Potential of Integrating Digital  Technology and Health Belief Model. Tuberculosis and Respiratory 
Diseases, 86(2), 82–93. https://doi.org/10.4046/trd.2022.0148 

Singh, K. P., Carvalho, A. C. C., Centis, R., D Ambrosio, L., Migliori, G. B., Mpagama, S. G., Nguyen, B. C., Aarnoutse, R. E., Aleksa, 
A., van Altena, R., Bhavani, P. K., Bolhuis, M. S., Borisov, S., van T Boveneind-Vrubleuskaya, N., Bruchfeld, J., Caminero, J. 
A., Carvalho, I., Cho, J. G., Davies Forsman, L., … Denholm, J. T. (2023). Clinical standards for the management of adverse 
effects during treatment for TB. The International Journal of Tuberculosis and Lung Disease : The Official Journal  of the 
International Union against Tuberculosis and Lung Disease, 27(7), 506–519. https://doi.org/10.5588/ijtld.23.0078 

Sugiyono. (2017). Metodologi Penelitian Kuantitatif, Kualitatif, dan R&D. Alfabeta. 

Swinkels, H. M., Jilani, T. N., & Tobin, E. H. (2025). Tuberculosis Prevention, Control, and Elimination. 

Tachfouti, N., Slama, K., Berraho, M., & Nejjari, C. (2012). The impact of knowledge and attitudes on adherence to tuberculosis 
treatment: a  case-control study in a Moroccan region. The Pan African Medical Journal, 12, 52. 

Tiberi, S., Utjesanovic, N., Galvin, J., Centis, R., D’Ambrosio, L., van den Boom, M., Zumla, A., & Migliori, G. B. (2022). D rug 
resistant TB – latest developments in epidemiology, diagnostics and management. International Journal of Infectious 
Diseases, 124, S20–S25. https://doi.org/https://doi.org/10.1016/j.ijid.2022.03.026 

UNICEF. (2022). Pediatric tuberculosis with a focus on indonesia. Unicef, 1–51. 

WHO. (2024). Global Tuberculosis (TB) Report. 

Widyakusuma, I. G. N. A. J., Purniti, N. P. S., Subanada, I. B., Suwarba, I. G. N. M., & Mahalini, D. S. (2024). A simultaneous case 
miliary tuberculosis presenting with tuberculous meningitis: a case report. Intisari Sains Medis, 15(1), 433–436. 
https://doi.org/10.15562/ism.v15i1.1663 

Wotale, T. W., Lelisho, M. E., Negasa, B. W., Tareke, S. A., Gobena, W. E., & Amesa, E. G. (2024). Identifying risk factors for 
recurrent multidrug resistant tuberculosis based on patient’s record data from 2016 to 2021: retrospective study. 
Scientific Reports, 14(1), 23912. https://doi.org/10.1038/s41598-024-73209-x 

Zereabruk, K., Kahsay, T., Teklemichael, H., Aberhe, W., Hailay, A., Mebrahtom, G., & Bezabh, G. (2024). Determinants of 
multidrug-resistant tuberculosis among adults undergoing treatment for tuberculosis in Tigray Region, Ethiopia: a case-
control study. BMJ Open Respiratory Research, 11(1), e001999. https://doi.org/10.1136/bmjresp-2023-001999 

 

 

 
 

 

https://www.malque.pub
https://doi.org/10.31893/jabb.21001

