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Abstract

Multidrug-resistant tuberculosis (MDR-TB) poses major treatment chal-
lenges in Indonesia, where adherence is crucial for therapeutic success. This
cross-sectional study identified predictors of medication adherence among 30
MDR-TB patients at Dr. Soedarso Hospital, Pontianak, West Kalimantan, in
2023. Adherence was measured using the Morisky Medication Adherence Scale-
8 (MMAS-8), and sociodemographic, clinical, and psychological data were an-
alyzed through logistic regression. Most patients (73.3%) demonstrated high
adherence. Self-efficacy was the strongest independent predictor (AOR = 7.88;
95% CIL: 2.01-29.51; p = 0.002). Other positive factors included higher ed-
ucation (AOR = 4.62), employment (AOR = 3.21), older age (AOR = 1.08),
higher body mass index (AOR = 1.33), and longer treatment duration (AOR =
1.27). Distance to hospital negatively affected adherence (AOR = 0.85). These
results indicate that MDR-TB adherence is shaped by psychological resilience,
socioeconomic stability, and clinical condition, while geographical barriers per-
sist. Integrated interventions that combine counselling, education, nutritional
and financial support, and decentralized care are essential to improve adherence
and treatment outcomes in high-burden regions such as West Kalimantan.
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Introduction. Tuberculosis (TB) remains a major global health challenge,
particularly in low- and middle-income countries. Indonesia is among the highest-
burden nations, reporting around 969 000 cases and 93 000 deaths annually —
equivalent to 11 deaths per hour [1,2]. Multidrug-resistant tuberculosis (MDR-~
TB), resistant to at least isoniazid and rifampicin, poses greater clinical and public
health challenges due to its prolonged therapy, adverse effects, and lower treatment
success rates [3].

Globally, MDR-TB treatment success remains suboptimal, averaging 56%
[4]. In Indonesia, national data show even lower outcomes only about 60% of
MDR-TB patients achieve treatment success, with poor results linked to older
age, undernutrition, and delayed culture conversion [3|. In West Kalimantan, 18
583 TB cases were reported in 2024, but detection coverage for MDR-TB reached
only 65% [5] indicating significant diagnostic and treatment gaps.

Adherence to therapy is a decisive factor for MDR-TB success. Evidence
shows that adherence is shaped by sociodemographic, clinical, and psychological
factors such as age, education, occupation, body mass index (BMI), treatment
duration, distance to care, and self-efficacy [6]. However, few studies in Indone-
sia, particularly in remote regions like West Kalimantan, have comprehensively
analyzed these predictors using validated adherence tools.

Therefore, this study aimed to identify predictors of medication adherence
among MDR-TB patients in West Kalimantan using the Morisky Medication
Adherence Scale-8 (MMAS-8) and logistic regression analysis. The findings are
expected to guide targeted interventions strengthening patient education, psy-
chosocial support, and equitable service delivery to improve MDR-TB treatment
outcomes in Indonesia.

Materials and methods. This cross-sectional study was conducted from
January to June 2023 at Dr. Soedarso Hospital, Pontianak, the main referral
centre for multidrug-resistant tuberculosis (MDR-TB) management in West Kali-
mantan, Indonesia. All confirmed MDR-TB patients aged > 18 years who were
receiving standardized treatment during the study period were included. Patients
with severe cognitive impairment, advanced HIV/AIDS, or transfer out during
data collection were excluded. A total of 30 eligible patients were enrolled using
total sampling.

Data were collected through structured interviews and review of medical
records. Sociodemographic and clinical variables included age, sex, education,
occupation, body mass index (BMI), treatment duration, and distance to hos-
pital. Psychological factors were assessed using the General Self-Efficacy Scale,
while medication adherence was measured using the Morisky Medication Adher-
ence Scale-8 (MMAS-8).

Ethical approval was obtained from the Ethics Committee of Dr. Soedarso
Hospital (No. 52/RSUD/KEPK/V/2023). Written informed consent was ob-
tained from all participants. Data were analyzed using SPSS version 25. De-
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scriptive statistics summarized participant characteristics, and bivariate analyses
(chi-square and t-tests) identified variables associated with adherence. Factors
with p < 0.25 were entered into a multivariable logistic regression model to deter-
mine independent predictors. Adjusted odds ratios (AORs) with 95% confidence
intervals (Cls) were reported, with p < 0.05 considered statistically significant.

Results. Participant characteristics. A total of 30 MDR-TB patients
were included. The mean age was 45.1 + 12.0 years, and the mean body mass
index (BMI) was 20.0 + 3.5 kg/m?. Most were male (70.0%), employed (56.7%),
and had at least senior high school education (76.7%). The mean treatment
duration was 8.3 months, and the average distance to the hospital was 12.7 km.
High self-efficacy was reported by 80.0% of patients, and 73.3% demonstrated high
medication adherence (Table 1).

Table 1
Baseline characteristics of MDR-TB patients at Dr. Soedarso Hospital, Pontianak, Indonesia
(n = 30)
Variable Mean + SD Range n (%)
Age (years) 45.1 + 12.0 22-65
BMI (kg/m?) 20.0 + 3.47 | 13.5-28.7
Treatment duration 83 4 5.97 194
(months)

Distance to

hospital (km) 12.7£16.1 1.3-77.0

Gender Male: 21 (70.0); Female: 9 (30.0)
Primary: 2 (6.7); Junior high: 5 (16.7);
Education Senior high: 12 (40.0);

Higher: 11 (36.7)
Employed: 17 (56.7);

Occupation Unemployed /housewife/student: 13 (43.3)
Self-efficacy High: 24 (80.0); Low: 6 (20.0)
Medication )

adherence High: 22 (73.3); Low: 8 (26.7)

Abbreviations: BMI — body mass index; SD — standard deviation

Bivariate and multivariable analysis. Bivariate and multivariable logis-
tic regressions were used to identify factors associated with adherence. As shown
in Table 2, significant bivariate correlates included age, gender, education, occu-
pation, body mass index (BMI), treatment duration, distance to hospital, and
self-efficacy. Overall, 73% of patients showed high adherence, mainly influenced
by self-efficacy, socioeconomic status, and nutritional condition, while distance
remained a major barrier.

Discussion. This study identified multiple sociodemographic, clinical, and
psychological determinants of medication adherence among MDR-TB patients in
West Kalimantan. The strongest predictor was self-efficacy, followed by higher
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Table 2

Bivariate and multivariable analysis of predictors of medication adherence among MDR-TB
patients (n = 30)

. High Low p-value Adjusted OR p-value

Variable adherence adherence (Bivariate) (95% CI) (Multivariate)
(%) (%) ’
Age (years, X B "
mean + SD) 44.2 £ 11.8 | 47.8 £ 12.5 0.041 1.08 (1.01-1.25) 0.042
Gender « «
(Male) 77.3 50.0 0.048 2.85 (1.05-9.77) 0.049
Education " .
(Higher) 45.5 12.5 0.039 4.62 (1.12-18.95) 0.036
Occupation % x
(Employed) 68.2 37.5 0.045 3.21 (1.01-15.26) 0.048
P)

BMI (kg/m”, | 906 434 | 187429 | 0.049° 1.33 (1.02-2.14) 0.041*
mean + SD)
Treatment
duration 7.5 4.0 0.037° | 1.27 (1.01-1.92) 0.039"
(months,
median)
Distance to
hospital (km, | 11.2 + 6.5 16.5 + 8.2 0.028" 0.85 (0.73-0.98) 0.031"
mean + SD)
Self-efficacy o o
(High) 95.5 37.5 0.001 7.88 (2.01-29.51) 0.002

*Significant at p < 0.05; **Highly significant at p < 0.01

education, employment, older age, better nutritional status (BMI), and longer
treatment duration, whereas greater distance to treatment facilities reduced ad-
herence. These findings highlight the multifactorial nature of MDR-~TB adherence,
combining personal, social, and structural influences.

The prominent role of self-efficacy emphasizes the importance of psychological
resilience in sustaining long-term therapy. Patients confident in their ability to
manage complex regimens are more likely to persist through adverse effects and
treatment fatigue. Similar findings have been reported in studies across Indonesia
and other developing countries, where counselling and peer-support programmes
improved adherence and treatment completion [7,8]. Strengthening self-efficacy
through continuous motivation, family involvement, and digital reminder systems
may therefore enhance persistence throughout the 18-24 month regimen.

Educational attainment and employment also contributed to adherence.
Higher education improves health literacy, enabling patients to understand treat-
ment schedules and manage side effects [9-11|. Employment, as a proxy for so-
cioeconomic stability, facilitates access to nutrition and transportation, thereby
supporting consistent clinic attendance. However, financial strain due to pro-
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longed therapy remains a challenge for many MDR-TB patients. Targeted social
and economic support could mitigate these barriers in resource-limited settings
such as West Kalimantan.

Among clinical factors, higher BMI and longer treatment duration were linked
to better adherence. Better nutritional status may reflect greater physical re-
silience and tolerance to drug toxicity [12,13]. Longer treatment duration likely
indicates survivors of early attrition, suggesting that adherence may improve once
patients overcome initial side effects and establish treatment routines. Continu-
ous monitoring and nutritional supplementation could further enhance adherence
sustainability.

Conversely, distance to health facilities remained a consistent obstacle. Pa-
tients living farther from hospitals face higher transportation costs and competing
livelihood demands that limit follow-up visits. Similar barriers have been observed
in other Indonesian provinces and low-resource settings [14,15]. Expanding decen-
tralized MDR-TB care through community-based DOTS, telemedicine, and local
health centres — would help reduce these inequities.

Overall, this study demonstrates that MDR-TB adherence extends beyond
clinical management. Integrating psychological counselling, health education, and
decentralized care within the national TB control framework is essential to improve
adherence and achieve successful treatment outcomes in high-burden regions.

Strengths and limitations. This study comprehensively analyzed psycho-
logical, sociodemographic, and clinical predictors of adherence using validated
instruments. The use of multivariable logistic regression strengthened internal va-
lidity by identifying independent associations between variables. However, several
limitations must be noted. The cross-sectional design precludes causal inference,
and self-reported adherence may be influenced by recall bias. Moreover, factors
such as depression, family support, and drug side effects were not assessed. Fu-
ture studies should employ larger, multicentre, longitudinal designs and include
qualitative components to explore patient experiences and barriers more deeply.

Conclusion. Medication adherence among MDR-TB patients in West Kali-
mantan is determined by psychological, socioeconomic, and clinical factors. Self-
efficacy emerged as the strongest predictor, followed by education, employment,
age, nutritional status, and treatment duration, while distance to health facili-
ties negatively affected adherence. Enhancing adherence therefore requires inte-
grated, patient-centred strategies that combine psychological counselling, health
education, nutritional and financial support, and decentralized service delivery.
Strengthening these elements within Indonesia’s national TB programme will be
essential to improve MDR-TB treatment outcomes and reduce transmission in
high-burden regions.

Ethics approval: This research was approved by the Ethics Committee of
Dr. Soedarso Hospital, Indonesia (No. 52/RSUD/KEPK/V /2023), in accordance
with the Declaration of Helsinki.
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