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ABSTRACT

Tuberculosis (TB) is an infectious disease that requires a high level of adherence to Anti-Tuberculosis Drugs
(OAT), particularly through the implementation of the Directly Observed Treatment Short-Course (DOTS)
strategy. This study aims to analyze the level of medication adherence to OAT based on the DOTS strategy at
Betung Kota Community Health Center, Indonesia. This research employed an analytical quantitative method
with a cross-sectional design, involving TB patients (35 respondents) who had undergone treatment for at least
one month, selected using purposive sampling. Data were collected using structured questionnaires and
analyzed using univariate and bivariate methods with the chi-square test. The results showed that the majority
of patients had a good level of knowledge (82.9%) and a high level of treatment adherence (85.7%), in
accordance with treatment success standards. The implementation of the DOTS strategy was considered quite
optimal, as reflected by regular patient visits, the active role of treatment supervisors (PMO), and the availability
of OAT. Statistical analysis indicated a significant relationship between the level of knowledge and medication
adherence (p = 0.003), suggesting that better knowledge contributes to higher adherence to TB therapy. In
conclusion, the DOTS strategy plays an important role in improving adherence to OAT among TB patients.
Strengthening patient education, family support, and continuous monitoring is essential to maintain treatment
success.
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INTRODUCTION

Tuberculosis (TB) remains one of the most pressing global health issues. According to a WHO report (1), in 2022
there were approximately 10.6 million new cases of TB worldwide with 1.3 million deaths, making this disease
the second leading cause of infectious death after COVID-19. Indonesia ranks second after India, with an
estimated 969,000 cases and more than 134,000 deaths per year. These figures indicate that TB transmission
remains high and is a priority in global infectious disease control. Based on data from the 2018 Basic Health
Research (Riskesdas), the prevalence of TB in Indonesia reached 0.42% of the total population, with an increase
influenced by socioeconomic factors, population density, and limited access to health services (2).

TB can have serious health consequences if not treated properly. A study by The Lancet shows that around 50%
of pulmonary TB patients who do not receive adequate treatment experience permanent lung damage, leading
to reduced lung capacity and long-term respiratory disorders (3). Additionally, Addo et al. (4) reported that TB
patients experience significant impairment in quality of life due to chronic symptoms and activity limitations,
which impact both their physical and psychological well-being. In fact, approximately 18-21% of TB patients
who have previously undergone treatment can develop drug-resistant tuberculosis (MDR-TB), which is difficult
to treat and poses a risk of further complications (5). To address this, the WHO recommends the DOTS (Directly
Observed Treatment Short-course) strategy, which is a short-term treatment approach directly supervised by
health workers to ensure that patients take their medication regularly and completely.
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The DOTS strategy has been adopted nationally through Indonesian Minister of Health Regulation No. 67 0of 2016
concerning Tuberculosis Control, which covers five main components: government commitment, early
detection, directly observed treatment, drug availability, and an effective recording and reporting system (6).
Community health centers (Puskesmas), as primary health care facilities, play an important role in
implementing this strategy. In South Sumatra Province, Palembang City reported 131,230 tuberculosis cases
with 751 deaths in 2024, reflecting that the burden of TB remains high and that treatment adherence continues
to be a major challenge. The Betung Kota Community Health Center Indonesia, was selected as the research
location because it serves a large and diverse population within its catchment area and consistently reports TB
cases that require long-term monitoring under the DOTS program. Internal monitoring data from this facility
indicate that several patients experienced treatment interruptions during both the intensive and continuation
phases. However, these interruptions have not been examined in depth, particularly in relation to patient
knowledge, which plays a central role in shaping treatment attitudes and behaviors (7). Understanding this
relationship is crucial for strengthening adherence strategies at the local level and providing evidence-based
recommendations for TB control efforts in South Sumatra.

Previous studies have shown that the success of DOTS programs is greatly influenced by the level of knowledge,
social support, and communication between patients and health workers. Husna et al.(8) reported that patients
with high knowledge and strong family support showed better treatment adherence. Widya & Maharani (9) found
that consistentimplementation of DOTS was able to increase treatment completion rates to 75%, while Merza
(10) emphasized the importance of active communication from medication supervisors by consistently
providing information about tuberculosis treatment management to increase patient knowledge. However, no
research has been conducted that specifically evaluates the relationship between patient knowledge and
medication adherence at the Betung Kota Community Health Centerin Indonesia. Therefore, this study focuses
on investigating the connection between knowledge and adherence to anti-tuberculosis medication in line with
the DOTS strategy, along with patients' demographic characteristics, as a way to support treatment success
and prevent drug resistance.

METHODS

This study used an analytical quantitative method with a cross-sectional design that referred to the DOTS
(Directly Observed Treatment Short-Course) TB control strategy. The study was conducted at the Betung Kota
Community Health Center Indonesia, with respondents selected using purposive sampling, including
tuberculosis patients who had undergone at least one month of treatment and were willing to participate. This
research has obtained ethical approval with the number KEPK/UMP/43/1X/2025.

The research instrument used was a structured questionnaire, designed based on indicators from the DOTS
Strategy and adherence to the use of anti-tuberculosis drugs. This questionnaire was adapted from the
Indonesian Ministry of Health guidelines (2022) and Notoatmodjo's (2018) health behavior theory. The
questionnaire consisted of closed-ended questions with specific answer choices, covering aspects of
monitoring by the PMO, consistency in program implementation, regularity of medication consumption,
adherence to control, and patient understanding of the importance of completing therapy. All items were
compiled based on relevant indicators, using nominal and ordinal scales according to the needs of the analysis,
and had undergone validity and reliability tests before being used in data collection. The data obtained were then
analyzed univariately and bivariately using the chi-square test. This study was conducted from May to July 2025.
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The population in this study consisted of all tuberculosis patients undergoing treatment at the Betung Kota
Community Health Center during the study period and who were recorded as participating in the DOTS
treatment program, both those still undergoing treatment and those who had completed it. The sample
consisted of 35 respondents calculated using the Slovin formula. Sampling was based on certain
considerations and criteria set by the researcher. The inclusion criteria used were tuberculosis patients who
had undergone at least one month of therapy, were aged 18 years and above, and expressed their willingness
to become respondents by filling out a participation consent form. Meanwhile, the exclusion criteria included
patients who could not cooperate during the research process and patients who had communication barriers
that could interfere with filling out the questionnaire.

RESULT AND DISCUSSION

This study was conducted at the Betung Kota Community Health Center, Banyuasin District, South Sumatra
Province. This community health center is a primary health facility that has implemented the Directly Observed
Treatment Short-course (DOTS) strategy. The DOTS program is implemented to ensure that patients take their
anti-tuberculosis drugs (OAT) regularly with the involvement of Drug Intake Supervisors (PMO).

The Directly Observed Treatment Short-course (DOTS) strategy is the primary approach recommended by the
World Health Organization (WHO) for global tuberculosis control. This strategy emphasizes direct supervision
of patients while they take anti-tuberculosis drugs (OAT) by health workers or Drug Administration Supervisors
(PMO) to ensure treatment compliance and prevent drug resistance (11). DOTS has five main components,
namely government commitment to the TB program, case detection through sputum examination, use of a
standard short-term treatment regimen with direct supervision, ensuring continuous availability of drugs, and a
system for regular recording and reporting of treatment results (12,13). The implementation of the DOTS
strategy at the primary health care level, such as at the Betung Kota Community Health Center in Banyuasin
District, plays an important role in improving patient adherence and treatment success rates, as shown in
various studies in Indonesia that the active involvement of PMOs contributes to increased TB treatment success
(14).

Validity and Reliability Testing of Knowledge and Compliance Instruments

The research instrument was first tested for validity and reliability using 30 pilot respondents outside the main
sample. The validity test aimed to determine the extent to which the instrument was able to measure what it
was supposed to measure (15). Validity was tested using Corrected ltem-Total Correlation. An item is
considered valid if the calculated r value is greater than the table r at a certain significance level, which means
that the item has a strong correlation with the total score and is able to represent the construct being measured
(16). The validity test results in this study showed that all items had a calculated r value greater than the tabler,
so all items were declared valid and suitable for use in the main study.

In addition, reliability testing was conducted using Cronbach's Alpha method through the SPSS application to
assess the consistency of measurementresults. Reliability indicates the extent to which an instrument provides
consistent results when measured repeatedly under the same conditions (15). An instrument is considered
reliable if it has a Cronbach's Alpha value = 0.70, which indicates that the items in the instrument have a good
level of internal consistency. The reliability test results in this study show that the knowledge and compliance
questionnaire has an alpha value = 0.70, so it can be concluded that the instrument is reliable and suitable for
use in the main study (17).
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Table 1. Results of Instrument Knowledge Validity Test

JSTFI

No Question Calculated r Tabler Note
1 Do you have a PMO (Medication 0.615 0.361 Valid
Supervisor)?
2 Does your PMO regularly monitor you when 0.588 0.361 Valid
you take your medication?
3 Do health center staff provide education 0.543 0.361 Valid
before and during treatment?
4 Are you getting your TB medication regularly 0.602 0.361 Valid
without any problems?
5 Is your PMO from your family or someone 0.570 0.361 Valid
close to you?
6 Officers/PMO routinely remind people to get 0.634 0.361 Valid
checked at health facilities.
7 During treatment, | felt that | was being 0.556 0.361 Valid
monitored/guided by health workers.
8 | obtained information about the side effects 0.481 0.361 Valid
of TB medication and how to deal with them.
9 Community health centers provide facilities 0.667 0.361 Valid
that support the smooth treatment of TB.
10 The PMO understands its duties and assists 0.692 0.361 Valid
me in my TB treatment.
Table 2. Results of the Compliance Instrument Validity Test
No Question Calculated r Table r Note
1 | take my TB medication every day according to 0.682 0.361 Valid
schedule.
2 I never skip my medication even when | feel 0.651 0.361 Valid
healthy.
3 | came for my scheduled checkup with the 0.570 0.361 Valid
officer.
4 | followed all the healthcare provider's 0.613 0.361 Valid
instructions during treatment.
5 | continued the treatment despite the mild side 0.559 0.361 Valid

effects.
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Table 3. Results of the Knowledge Instrument Reliability Test

Instrument Number of Items Cronbach’s Alpha Note

Knowledge 10 0.879 Reliable

Table 4. Results of the Compliance Instrument Reliability Test

Instrument Number of Items Cronbach’s Alpha Note

Compliance 5 0.841 Reliable

Respondent Characteristics

Respondent characteristics were analyzed using frequency distribution. Most respondents were aged 30-45
years (45.7%), male (57.1%), high school educated (48.6%), and worked as farmers (31.4%). According to
Notoatmodjo (2018), sociodemographic factors such as age, education, gender, and occupation influence
health behavior, including treatment adherence. This was evident in this study, where the majority of
respondents were of productive age (30-45 years old), who generally have high activity levels, which can affect
the regularity of control and medication consumption. This finding is in line with Mir (18), who reported that
higher education and better socioeconomic status are positively correlated with adherence to long-term
therapy in the context of this study, most respondents had a high school education, which may have resulted in
moderate health literacy, thereby affecting their understanding of the importance of OAT treatment.

In addition, the predominance of male respondents supports the findings of Choliq et al. (19), who stated that
differences in social roles and risk perceptions between men and women can affect discipline in taking
medication. Other studies have also shown that productive age, gender, and health literacy are important
factorsin treatmentbehavior (20). Thus, variations in the characteristics of respondents in this study particularly
productive age, education level, and gender have the potential to be factors thatinfluence the level of knowledge
and adherence to OAT treatment at the Betung Kota Community Health Center.

Table 5. Respondent Characteristic Results (n = 35)

Characteristics Category n %
Gender Male 20 57.1
Female 15 42.9

Age < 30years 8 22.9
30-45 years 16 45.7

> 45 years 11 31.4

Education Elementary/Junior High School 5 14.3
Senior High School 17 48.6

University 13 37.1
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Occupation Farmer/Laborer 11 31.4
Housewife 10 28.6

Employee/Civil Servant 6 171

Other 8 22.9

Respondents' Level of Knowledge

The distribution of respondents' knowledge levels (Table 6) shows that most tuberculosis patients (82.9%) have
good knowledge about their disease and anti-tuberculosis drug therapy (OAT). A good level of knowledge
indicates that patients understand the causes, modes of transmission, the importance of medication
adherence, and the consequences of not completing treatment. According to Notoatmodjo (21), knowledge is
the result of a process of knowing after a person perceives an object, and is an important basis for the formation
of health behavior. In line with this, Choliq et al.(19) explain that educating and increasing patients'
understanding of TB can improve adherence to therapy, prevent drug discontinuation, and reduce the risk of
resistance. Similar results were also found in previous studies reporting that TB patients with high levels of
knowledge were more likely to complete treatment than patients with low knowledge (22,23). Thus, the high
level of patient knowledge in this study has the potential to support the successful implementation of the DOTS
strategy at the Betung Kota Community Health Center.

Table 6. Distribution of TB Patient Knowledge (n = 35)

Level of Knowledge n %
Good 29 82.9
Fair 4 11.4
Poor 2 5.7

Respondents' Level of Compliance

The level of compliance among tuberculosis patients in this study showed high adherence to treatment (85.7%),
reflecting the effectiveness of the DOTS strategy implementation at the Betung Kota Community Health Center.
Good compliance indicates that patients consistently took their anti-tuberculosis medication according to the
schedule and recommendations of health workers. These results are in line with previous studies which state
that patients with a high level of knowledge and good psychosocial support tend to be more compliant in
undergoing therapy (19,24). In addition, a study by Hisran et al. (25) in Jambi shows that patient compliance is
also influenced by the availability of drugs and assistance from health workers. An international study by Abas
et al. (26) adds that technological innovations, such as digital monitoring applications, can increase patient
motivation and adherence to TB treatment. According to Notoatmodjo (21), adherence is the result of health
behaviors influenced by internal factors (knowledge, attitude, and motivation) and external factors such as
environmental support and health workers. Thus, the high level of adherence in this study indicates that a
combination of education, direct supervision, and health system support plays an important role in the success
of tuberculosis therapy.
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Table 7. Distribution of TB Patient Compliance Levels (n = 35)

Compliance Level n %
High 30 85.7
Medium 3 8.6
Low 2 5.7

The Relationship Between Knowledge and Compliance

The Chi-Square test results show a significant relationship between the level of knowledge and compliance of
tuberculosis patients with treatment (x°> = 8.925; p = 0.003; df = 1), with a Phi value of 0.504 indicating a
moderate to strong relationship. This means that the better patients' knowledge of TB and OAT therapy, the
more likely they are to comply with treatment. These results show that knowledge plays a crucialrole in shaping
patient compliance with TB therapy. Patients who have a good understanding of the causes of the disease, how
the drugs work, and the importance of completing treatment tend to have stronger motivation and confidence
to seek regular treatment until completion. These findings are in line with previous studies showing that patients
with high levels of knowledge and adequate social support have better compliance rates than patients with low
knowledge (27,28). Thus, the results of this study confirm that increasing patient knowledge not only has a direct
impact on adherence but also plays a role in strengthening perceptions, beliefs, and positive attitudes toward
the importance of continuous TB treatment, which then underlies the formation of healthy behaviors according
to the Health Belief Model (HBM) theory.

Theoretically, the relationship between knowledge and compliance can be explained through the Health Belief
Model (HBM), which states that a person's health behavior is determined by their perception of disease threats,
the benefits of treatment, barriers, and self-efficacy. In this context, patients who understand the risks of TB
complications and the benefits of treatment tend to be more motivated to adhere to therapy (29). Good
knowledge also increases patients' confidence in managing their treatment and helps them overcome barriers
such as side effects or boredom during long-term therapy. The consistency of these findings with the World
Health Organization (11) report further reinforces that patient education and monitoring are important
components of the DOTS strategy to achieve optimal adherence and prevent drug resistance.

The study's findings also demonstrate that the Betung Kota Community Health Center's high compliance rate is
inextricably linked to the DOTS strategy's successful execution, especially when it comes to the Drug
Adherence Supervisor's (PMO) proactive role in reminding patients of their medication schedule and closely
monitoring them, as well as the ongoing availability of anti-TB medications. According to the HBM framework,
this suggests that patients are more confident that completing treatment will result in significant health
outcomes when they have a better understanding of the treatment's perceived benefits and perceived
constraints.
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Table 8. Knowledge x Compliance Crosstab (n = 35)

Knowledge High Moderate/Low Compliance Total
Compliance
Good 28 1 29
Fair/Poor 2 4 6
Total 30 5 35

Increasing patient knowledge is crucial to the success of TB treatment at the Betung Kota Community Health
Center, as demonstrated by the study's Phi value of 0.504, which indicates a moderate to strong correlation
between knowledge and adherence. Increasing patient understanding can therefore be a crucial basis for
enhancing adherence to TB treatment, according to theory and empirical data.

The results of this study indicate that increasing patient knowledge is an effective strategy for improving TB
treatment adherence. Continuous health education, individual counseling by health workers, and support from
Drug Administration Supervisors (PMO) play an important role in strengthening patients' understanding and
motivation to complete therapy. The study by Sazali et al. (30) shows that technology-based interventions and
personalized communication can improve TB treatment adherence in several developing countries, such
approaches may serve as a future recommendation for Puskesmas Betung to consider adapting simpler, non-
digital forms of personalized communication that align with local resources and service capacity. The cross-
sectional design of this study, which precludes causal interpretation, the use of self-reported adherence, which
could result in recall or social desirability bias, and the small sample size from a single health center could all
have an impact on how broadly the results can be applied.

CONCLUSION
Based on the results of the study, it can be concluded that the knowledge and compliance questionnaire

instruments used are valid and reliable, enabling consistent measurement of variables. The majority of patients
had a good level of knowledge and adherence to treatment, with adherence levels meeting treatment standards.
Statistical analysis showed a significant relationship between the level of knowledge and adherence to
medication, confirming that the better the patient's knowledge, the higher their level of adherence to pulmonary
tuberculosis therapy.
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