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The Covid-19 pandemic has had a significant impact on TB patients,
particularly in terms of treatment and drug monitoring. During the
pandemic in 2020, there were 350 cases of TB in Aceh Besar District.
This study aimed to assess the compliance of TB patients during the
Covid-19 period at the Aceh Besar District Health Center. A cross-
sectional study design was employed, and data were collected from
118 TB patients from April to October 2020. The research was
conducted in April 2022. Questionnaires were used for data
collection, and bivariate and multivariate analyses were performed
using the STATA 12 application program. The results of the
multivariate analysis revealed that several risk factors, including
Covid-19, history of illness, sources of information, age, knowledge,
and trips to the health center, were associated with non-compliance
in taking OAT medications. Efforts to increase awareness and
educate the public about the risk factors of TB should continue, even
during the Covid-19 pandemic. Building partnerships with former
TB patients who have completed treatment and recovered can also
help in promoting adherence to OAT medications among current TB
patients.
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INTRODUCTION

Tuberculosis remains a major global public health issue, particularly in low- and middle-income
countries (Tuberculosis, n.d.). According to the World Health Organization(Global Tuberculosis
Report 2022, n.d.), the estimated number of people diagnosed with tuberculosis globally in 2021
was approximately 10.6 million cases, showing an increase of around 600,000 cases from the 2020
estimate of 10 million TB cases (Chakaya et al., 2021; Cilloni et al., 2020a). Out of the 10.6 million
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cases, 6.4 million individuals (60.3%) have been reported and are undergoing treatment, while 4.2
million (39.7%) have not been reported or have not received adequate treatment. According to the
Global TB Report 2022, Indonesia experienced a 17% increase in TB cases from 2020, with the total
number of cases reaching 969,000 in 2022 (Agyeman & Ofori-Asenso, 2017; MacNeil et al., 2019):
Several factors contributing to the increase in TB cases in Indonesia include low public awareness
of the importance of TB prevention and treatment, limited access to healthcare services, and risk
factors such as smoking, malnutrition, and HIV infection. Additionally, the COVID-19 pandemic
has also impacted the rise in TB cases in Indonesia due to delays in TB diagnosis and treatment
caused by the focus on addressing COVID-19(Fukunaga et al., 2021; Glaziou, 2021). The Indonesian
government has established four national strategies to control tuberculosis in the country: raising
public awareness about TB, improving access to healthcare services, enhancing the quality of
healthcare services, and developing a TB vaccine (Sanyaolu, 2019). The province of Aceh has
experienced an increasing incidence of tuberculosis (TB) in Indonesia. Based on data collected from
2017 to 2019, the number of TB cases in the Aceh Province has risen each year. In 2021, there were
7,170 TB cases in Aceh, marking an increase from the previous year's 6,878 cases in 2020. This
indicates a rise in TB-related deaths in 2021, reaching 276 cases or 5 per 100,000 population.

The government of Aceh has implemented various programs to address the TB issue in the
province, including strengthening national TB eradication programs, improving access to TB
services, optimizing efforts in TB promotion and prevention, TB treatment, infection control, and
utilizing research and technology findings. According to data from the Aceh Besar District Health
Office, in the last three years, there has been an increase in TB cases, with 260 pulmonary TB cases
reported in 2017, 483 cases in 2018, 408 cases in 2019, and 350 cases in 2020. While several studies
have assessed the relationship between biological factors and TB transmission, the understanding
of the connection between TB transmission and social and economic factors remains incomplete
(Fitria et al., 2017; Ima Afifa Himayati , 2023). The adherence to taking Anti-Tuberculosis Drugs
(OAT) among TB patients during COVID-19 at community health center Aceh is influenced by
various factors. Patient knowledge and attitudes toward TB treatment have been identified as
factors affecting adherence to OAT (13)-(15). Additionally, the presence of a drug supervisor and
treatment barriers also play a role in determining adherence(Cilloni et al., 2020b). In other studies,
factors such as age, gender, and distance of residence have been found to be related to adherence to
the use of Anti-Tuberculosis Drugs (OAT) in patients with pulmonary tuberculosis (Fitri, 2018;
Rusman & K, 2019). In tuberculosis (ITB) research, biological factors such as individual immune
response and the characteristics of the TB-causing microbe have been the primary focus. However,
understanding the relationship between TB transmission and social and economic factors has also
become increasingly important.

Several previous studies have investigated the link between social and economic factors
and TB transmission. Factors such as income level, educational attainment, population density,
housing conditions, access to healthcare, migration, and social status have been examined in the
context of TB transmission. However, the significance and findings of these studies may vary
depending on the population under study, geographical context, and research methodology
employed. Several relevant studies have shown that forgetfulness, undergoing advanced
chemotherapy, experiencing TB symptoms during the interview, and HIV co-infection are
significantly associated with non-adherence to anti-tuberculosis (TB) therapy(Adane et al., 2013).
These findings have implications for improving TB management by designing more effective
interventions, such as strong reminders and integrated approaches. Health policies supporting the
integration of TB and HIV services are also necessary. Increasing public awareness of the
importance of adherence to TB therapy can help reduce stigma and enhance social support for
patients(Bagchi et al., 2010; Gebremariam et al., 2021).

Factors such as stigma, discrimination, and transportation disruptions due to COVID-19
prevention guidelines have contributed negatively to poor adherence (Amran et al., 2021;

Amiruddin, Analysis of determinants of adherence to anti-tuberculosis drugs in tb patients during covid-19 at
the public health center of Aceh Besar Regency



218 ISSN 2086-7689 (Print) | 2721-9453 (Online)

Woulandari et al., 2018). The COVID-19 pandemic has had adverse effects on TB patients, increasing
psychological stress and non-adherence to treatment. Efforts to prevent and control TB in Aceh
Besar need to be strengthened, especially by identifying factors influencing adherence to taking
Anti-Tuberculosis Drugs (OAT) among TB patients during the COVID-19 pandemic. Low
adherence levels can pose the risk of wider TB spread, adversely affecting public health overall.
Moreover, the presence of the COVID-19 pandemic adds uncertainty regarding the interaction
between the two diseases, emphasizing the need for adherence to maintain the immune system of
patients. In this context, analysis becomes essential to understand the Determinants of Adherence
to OAT among TB Patients during COVID-19 at Community Health Center Aceh Besar regency.

RESEARCH METHOD

The research design used in this study is a Cross-sectional study. A Cross-sectional study is an
observational analytical epidemiological study that examines where the collection of data on
independent and dependent variables is done at a single point in time with the entire population of
respondents. The study was conducted at 28 Community health center (Puskesmas) in Aceh Besar
Regency, Aceh Province, covering an area of 2,969 km2, consisting of 23 sub-districts, 604 villages,
with a population of 409,000 people according to data (BPS, 2020). The study focused on the 28
Puskesmas locations, which are considered cases of Tuberculosis (TB), and was conducted in April
2021. The sample for this study consists of the entire population of positive Tuberculosis (TB) cases
confirmed by Acid-Fast Bacilli (AFB) examination. Samples were taken from patients who had
been evaluated during the 6-month treatment period, from April to October 2020, in the 28
Puskesmas in Aceh Besar Regency, totaling 118 patients. The sample selection criteria involved TB
patients identified as AFB (+), receiving treatment services, within the scope of Community health
center in Aceh Besar Regency, and officially registered at the Community health center. Data
analysis in this study involved several important stages. The data collection preparation stage
included obtaining research permits from the Master's Program of Muhammadiyah Aceh
University and obtaining permission from the Health Office of Aceh Besar to conduct research at
Community health center in the Aceh Besar Regency. Subsequently, the data collection stage was
carried out with steps such as obtaining permission from the Community health center Head,
obtaining approval and willingness of respondents to participate, filling out questionnaires, and
conducting interviews according to structured questions.

As part of the data analysis stage, validity testing was conducted using the Pearson
product-moment correlation technique. Logical validity of the instrument was measured based on
reasoning and rationalization. Before the study began, validity and reliability tests were conducted
in Banda Aceh City. The validity test involved 28 respondents and used the Pearson product-
moment correlation technique by comparing the calculated r-value with the tabled r-value. The
result showed that the product-moment correlation r-value at a significance level of 5% was 0.317.
Furthermore, instrument reliability was measured using version 21. This stage confirmed the
accuracy and reliability of the research instrument before further data analysis.

Data processing involved steps such as editing to ensure data completeness, coding to
transform data into numerical values, data entry by inputting response results into a computer
program, and cleaning to remove data with questionable information. Research ethics, including
consent forms and anonymous policies, were applied to protect informant confidentiality and
ensure the integrity of research results. Data analysis was divided into three stages: univariate
analysis to detail the characteristics of variables, bivariate analysis to test the relationship between
variables, and multivariate analysis with multiple logistic regression to investigate complex
relationships. Through univariate analysis, an in-depth understanding of the distribution and
patterns of variables related to medication adherence (OAT) in Tuberculosis (IB) patients during
the COVID-19 pandemic at Community health center in Aceh Besar Regency was obtained.
Bivariate analysis contributed to understanding the factors influencing adherence, while
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multivariate analysis investigated complex relationships between variables, in line with the
research objective to enhance understanding and management of TB in the region.

RESULTS AND DISCUSSIONS

Overview of the Research Location

Geographically, Aceh Besar Regency is located between 5° 2'- 5° 8' North Latitude and 95°
80' - 95° 88' East Longitude. With a land area of 2,969.00 km?, it encompasses 23 sub-districts and
604 villages, with a population of 409,000 people based on data from the Central Bureau of
Statistics (BPS, 2020). The land area of Aceh Besar borders Banda Aceh City to the north, Aceh Jaya
Regency to the southwest, and Pidie Regency to the south and southeast. Aceh Besar also includes
island territories, namely in the Pulo Aceh sub-district. The island territories of Aceh Besar in the
west, east, and north are bounded by the Indonesian Ocean, the Malacca Strait, and the Bengal Bay,
which separates it from Weh Island, where the city of Sabang is located. The main islands include
Breueh Island and Nasi Island.

Univariate Analysis

Table 1. Frequency distribution of respondent characteristics

Category n %
Family Tncome > Regional Minimum Wage (UMR) 52 441
y < Regional Minimum Wage (UMR) 66 55,9
. 1-4 77 65,2
Number of Family Members >4 41 347
Higher Education 7 59
High School (SMA) 47 39,8
. Junior High School (SMP) 43 36,4
Education Elementary School (SD) 21 178
Occupation Formal Employment 12 10,2
Non-Formal Employment 70 59,2
Unemployed 36 30,5

Based on the table above, it shows that respondents with income below the Regional
Minimum Wage (UMR) are 55.9%, respondents with more than 4 family members are 34.7%,
respondents with only elementary school education are 17.8%, and unemployed respondents are
30.5%.

Table 2. Frequency distribution of determinants of tb patient adherence

Compliance of TB Patients Frequency Percentage
0 Compliant 80 67,8
1 Non-compliant 38 32,2
Age
0 Adolescent 14 11,8
1 Adult 35 29,6
2 Elderly 59 50,0
3 Senior 10 8,4
Travel to the Health Center
0 <5km 26 221
1 >5Km 92 77,9
Knowledge
0 High 77 65,2
1 Low 41 34,7
Attitude
0 Good 39 33,1
1 Less Good 79 66,9
Information Source:
0 Adequate 71 60,2
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Compliance of TB Patients Frequency Percentage

1 Inadequate 47 39,8
Medical History

0 No History 87 73,7

1 History 31 26,3

income

0 > Regional Minimum Wage (UMR) 52 441

1 < Regional Minimum Wage (UMR) 66 55,9
Family Support:

0 Available 45 38,1

1 Insufficient 73 61,8

Covid-19
0 Negatif 99 83,90
1 Positif 19 16,1
Total 118 100

Based on the table above, the univariate results explain that adherent respondents have a
larger percentage compared to non-adherent ones, amounting to 67.8%. The respondents who are
elderly constitute 50% of the total. Respondents with a distance from home to the health center > 5
km make up 77.9%. Those with less knowledge about TB account for 34.7%. Respondents with a
less favorable attitude have a higher percentage, specifically 66.9%. Those who lack information
about TB make up 39.8%. Respondents with a positive medical history have a larger percentage of
26.3%. Individuals with an income below the Minimum Wage (UMR) in Aceh account for 55.9%.
Respondents with insufficient family support have a higher proportion, specifically 61.8%. The
proportion of respondents confirmed positive for COVID-19 is 16.1%.

Table 3. Relationship of determinants to TB patient compliance

Medication Adherence
Factors Influencing compliant Non-compliant Total OR C195% Pvalue
n % n %
Age
Adolescent 9 64,3 5 35,7 14
Adult 30 85,7 5 14,3 35 03 0,070-1,274 0,102
Elderly 37 62,7 22 37,3 59 1.07 0,317-3,603 0,913
Senior 4 40 6 60 10 2.7 0,507-14,37 0,244
Family suport
Available 29 64,4 16 35,5 45 0,54
Insufficient 51 69,8 22 30,1 73 0,78 0,355-1,720 !
Income
> Regional Minimum Wage 33 635 19 365 50
< Regional(ll\j/ll;/r[lli(rlum Wage 0.70 032-1.525 0,37
(UMR) 47 71,2 19 28,8 66
Travel to the Health Center
<5Km 22 84,6 4 154 26
> 5Km 58 63,0 34 369 9 3,22 1.02-10.145 0,045

Based on the analysis results presented in the table above, it can be concluded that there is
no significant relationship between age and adherence to Anti-Tuberculosis Drugs (ATD), as the P-
value for age is > 0.05. However, interestingly, the Odds Ratio (OR) values indicate that TB patients
in the elderly category have higher drug adherence (OR; 2.7 CI 0.50-14.37), suggesting that elderly
TB patients are almost 3 times more adherent than adult TB patients. Furthermore, the factor of
family support also does not show a significant relationship with drug adherence, as reflected by
the P-value of 0.54. The analysis results indicate that respondents who lack family support have an
Odds Ratio of 0.78 or nearly 1 time (95% CI: 0.35-1.72) to be non-adherent compared to patients
receiving family support. Meanwhile, the income factor also does not have a significant
relationship with drug adherence, with a P-value of 0.37. However, the analysis results show a
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relationship between the distance to the health center and drug adherence, where respondents
with a distance from home to the health center of more than 5 kilometers have an Odds Ratio of 3.2
(95% CI: 1.02-10.14). This indicates that respondents with a longer distance to the health center
have a higher chance of non-adherence to ATD compared to respondents whose distance to the
health center is less than 5 kilometers.

The knowledge factor shows a significant relationship with drug adherence, with a P-value
of 0.002. Respondents with knowledge have an Odds Ratio of 3.7 (95% CI: 1.63-8.37), meaning
respondents with less knowledge are almost 4 times more likely to be non-adherent to ATD
compared to respondents with high knowledge. Meanwhile, attitude, source of information,
history of illness, and COVID-19 status do not show a significant relationship with drug adherence,
with P-values of 0.28, 0.12, 0.002, and 0.012, respectively. Although not statistically significant,
there is a tendency that respondents with a less favorable attitude, less knowledge, a history of
illness, and positive COVID-19 status are more likely to be non-adherent to ATD. Therefore, to
improve adherence to ATD, special attention to these factors is needed in designing effective
interventions.

Multivariate Analysis

Table 4. Risk factors related to TB patient adherence multivariate analysis with logistic regression test

No. Adherence to Medication OR P-Value CI(95%)
Lower - Upper
1 Covid19 3,80 0,039 1.07 -13.49
2 Medical History 5,71 0,003 1.84-17.72
3 Information Source 1.85 0.22 0.68 - 4.99
4 Age 1.89 0,06 0.96 - 3.37
5 Knowledge 417 0,006 1.49-11,62
6 Travel to Health Center 7.07 0,014 1.48 - 33.71
7 Income 0.25 0,014 0.08 - 0.760

Source: (Primary Data - processed in 2021)

The data analysis results reveal several significant findings related to factors influencing
medication adherence (OAT) among tuberculosis (IB) patients during the COVID-19 pandemic.
Firstly, the variable Covid19 has an Odds Ratio (OR) of 3.80 with a p-value of 0.039, indicating a
significant association between being positive for Covid19 and lower adherence to OAT. Similarly,
the variable Medical History has an OR of 5.71 with a p-value of 0.003, suggesting that patients
with a medical history tend to have higher adherence. However, the variable Information Source
does not show a significant relationship with adherence (p-value 0.22), and neither does the Age
variable, which approaches significance (p-value 0.06). Furthermore, the Knowledge variable has
an OR of 4.17 with a p-value of 0.006, signifying that good knowledge is associated with higher
adherence. The Travel to Health Center variable has an OR of 7.07 with a p-value of 0.014,
indicating that respondents residing more than 5 km from the health center tend to have lower
adherence. Meanwhile, the Income variable shows a significant relationship with an OR of 0.25 and
a p-value of 0.014, suggesting that respondents with income below the Minimum Wage tend to
have lower adherence.

This study provides a comprehensive and consistent overview of the factors influencing
the adherence to tuberculosis (TB) medication during the COVID-19 pandemic in the Primary
Health Centers (Puskesmas) of Aceh Besar Regency. The data analysis reveals a significant positive
association between adherence to TB medication and two key variables, namely Covid19 and
Medical History. TB patients infected with Covid-19 or with a specific medical history tend to
exhibit higher levels of adherence, with respective Odds Ratios (OR) of 3.80 (p-value 0.039) and
571 (p-value 0.003), highlighting the complex interaction between infectious diseases and
adherence to TB treatment. In the context of the COVID-19 pandemic, TB patient management
protocols should take precedence, emphasizing the importance of strengthening Medication
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Management Programs (MMP) to ensure patients receive medications according to the prescribed
schedule (22) Furthermore, the Knowledge variable also plays a crucial role by demonstrating a
significant influence on adherence (OR 4.17, p-value 0.006).

This emphasizes that a good understanding of TB treatment can be key to improving
patient adherence, indicating the need for emphasis on community-level education and awareness
efforts. Additionally, findings related to Travel to Health Centers (OR 7.07, p-value 0.014) and
Income (OR 0.25, p-value 0.014) provide important insights into accessibility and economic
challenges faced by TB patients. Long travel distances and weak economic conditions can be
significant barriers to achieving optimal adherence levels, highlighting the need for improved
accessibility and economic support for TB patients. Although the variables Information Source and
Age did not show a statistically significant relationship, the p-values close to significance
(Information Source: 0.22; Age: 0.06) provide grounds for further research to better understand the
impact of these variables on TB patient adherence levels. Several studies have also identified
factors influencing the adherence to tuberculosis (TB) treatment during the COVID-19 pandemic at
Health Centers, including age, education level, employment status, marital status, residential
location, income level, the role of healthcare professionals, and support from Treatment
Supervisors (MMP)(Alipanah et al., 2018). The results of multiple logistic regression analysis
indicate that the education level is a dominant factor influencing adherence, with respondents
having a secondary education level showing a higher tendency for good adherence. The COVID-19
pandemic has had adverse effects on TB patients, increasing psychological stress and non-
adherence to treatment Click or tap here to enter text.. Directly Observed Therapy (DOT) has
been commonly used for monitoring TB treatment, but the pandemic has led to an increased
utilization of Video-dot (vDOT), which has been found to be more effective in verifying treatment
adherence(Aderita et al., 2016). Factors influencing adherence also include stigma, discrimination,
and transportation disruptions as COVID-19 preventive measures. Good knowledge about TB and
strong family support contribute positively to adherence in taking Anti-Tuberculosis Drugs (OAT)
(Amran et al., 2021; Widyasrini et al., 2017). These findings align with the results of this study,
indicating the significance of the Knowledge variable and reinforcing the perspective that a good
understanding of the disease can enhance patient adherence. Additionally, research in urban areas
of Indonesia emphasizes the importance of socioeconomic factors, including income, in
understanding TB patient adherence(Fitri, 2018; Manurung & Manurung, 2023). The findings
related to Income in this study align with the mentioned research, emphasizing the importance of
considering economic aspects in designing effective intervention strategies. Additionally, the
results of this study also note a significant impact of Covid-19 on the adherence of TB patients. This
is consistent with research findings stating the impact of the Covid-19 pandemic on health services
and observing a decrease in adherence to TB medication during the pandemic period (Hayati et al.,
2022).

The future discussion on adherence to anti-tuberculosis medication (OAT) among TB
patients at the Health Centers of Aceh Besar Regency during the COVID-19 pandemic requires a
holistic approach that considers several key factors. Studies can further explore the influence of
sociodemographic determinants such as age, employment status, and marital status on patient
adherence while investigating the pandemic's impact on the psychological aspects of TB patients
and efforts to prevent stress. In-depth analysis regarding the level of education is needed to
understand how patients' understanding of OAT can be enhanced through education initiatives
tailored to their literacy levels. Environmental factors, accessibility, and the utilization of
technology such as video Directly Observed Therapy (vDOT) need further exploration to develop
solutions that can be effectively applied in the Health Centers context. Research should also pay
special attention to the role of healthcare professionals, including Treatment Supervisors (MMP), in
providing relevant support and ensuring the continuity of TB patient care. By investigating all
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these aspects, the aim is to establish a solid foundation for the development of more effective and
focused intervention strategies to enhance TB patient adherence in the future.

CONCLUSION

There are tuberculosis (TB) patients who are absent or drop out from TB treatment at the
Community health center (Puskesmas) in Aceh Besar Regency. A total of 38 TB patients are non-
adherent to medication, indicating that the adherence rate to TB treatment at the health center has
not reached 100%. Factors influencing adherence to Anti-Tuberculosis Drugs (OAT) among TB
patients during the COVID-19 pandemic in Aceh Besar Regency show both significant and non-
significant relationships between dependent and independent variables. The percentage of
respondents who were non-adherent to OAT during COVID-19 reached 32.2%. Determinant
analysis that has a significant relationship with adherence to OAT among TB patients involves
variables such as travel to the health center, knowledge, medical history, and COVID-19.
Meanwhile, age, family support, income, attitude, and information source do not show a
significant relationship with adherence to OAT. Determinant analysis of risk factors indicates that
COVID-19, medical history, knowledge, travel to the health center, and income have a P-value <
0.05, signifying a significant relationship. The most risky factor for adherence to OAT is the
distance from home to the health center, with an Odds Ratio of 7.07, meaning that respondents
with a distance > 5 km are 7.07 times more likely to be non-adherent to OAT. The research findings
contribute to scientific knowledge by identifying factors that influence adherence to TB treatment
at Community Health Centers in Aceh Besar Regency during the COVID-19 pandemic. The study
highlights the significance of variables such as travel to the health center, knowledge, medical
history, and COVID-19 in determining adherence to anti-TB drugs. The research has implications
for healthcare improvement, public health awareness, and policy development, aiming to enhance
TB treatment adherence and improve health outcomes for TB patients.
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