Pha rmacy Reports https://doi.org/10.51511/pr.65

RESEARCH ARTICLE Open Access |

Factors influencing adherence to antituberculosis
treatment: A cross-sectional study at Sendang
Agung Health Center, Central Lampung

Check for
updates

Sofia Zahra Nabila, Nurul Irna Windari*, Sarmoko
Department of Pharmacy, Department of Science, Sumatera Institute of Technology, South Lampung 35365, Indonesia

"Corresponding author: Nurul Irna Windari. JI Terusan Ryacudu No 1, Way Hui, Jatiagung, South Lampung 35365, Indonesia.
Email: nurul.windari@fa.itera.ac.id

Abstract: This study investigates factors influencing adherence to antituberculosis treatment among pulmonary tuberculosis
patients at Sendang Agung Health Center. Using a cross-sectional approach and purposive sampling, data were collected
from 53 patients treated between January and March 2023. The study employed validated questionnaires and statistical
analyses, including Chi-Square and logistic regression tests. The results showed that 33 patients (62.3%) were compliant with
using antituberculosis drugs, while 20 patients (37.7%) were not compliant. Results indicate that factors such as age, gender,
education, and employment status do not significantly affect treatment adherence. However, knowledge and treatment
duration were found to be significant determinants, with knowledge being the most dominant factor (p = 0.004, OR = 16.029).
The findings suggest that enhancing patient education and support systems is crucial to improving adherence and treatment
outcomes. Further efforts are needed to increase awareness and ensure effective utilization of available healthcare services.
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Introduction

Tuberculosis (TB) is a serious infectious disease
primarily affecting the lungs and requires prolonged,
intensive treatment. Mycobacterium tuberculosis is the
main causative agent [1]. TB remains a major global
health issue, with incomplete treatment leading to
severe complications and death. In 2020, the World
Health Organization reported 9.9 million TB cases
and 1.3 million deaths worldwide [2]. Indonesia
ranks third globally in TB cases, with an increase
from 351,956 cases in 2020 to 397,377 in 2021 [3]. In
Lampung Province, TB case detection rates fall short
of the 70% target, with Central Lampung Regency
having the highest detection rate at 51.4% in 2021 [4].

Non-adherence to TB treatment is a critical
issue, leading to high rates of treatment failure, drug
resistance, morbidity, and mortality [5]. Adherence
is influenced by factors such as education level,
employment status, age, gender, knowledge, and the
presence of a treatment supervisor. Research indicates
low adherence among patients with lower education
(68.6%), unemployed status (64.7%), and those in
productive age groups (81%) [6]. Additionally, poor
knowledge, the absence of a drug supervisor (a person
responsible for directly observing and ensuring that a

TB patient takes their medication as prescribed), and
long distances to health facilities contribute to non-
compliance [6-8].

This study focuses on the Sendang Agung Health
Center in Central Lampung, where TB cases are rising,
from 154 suspected cases in 2020 to 216 in 2021. The
research aims to identify factors influencing adherence
to antituberculosis drug use among pulmonary TB
patients at this health center.

Methods

This observational study employed a cross-sectional
approach with purposive sampling. Data were
primarily collected using the MARS-5 compliance
questionnaire, which was validated (r table value of
0.361 (df = 28) > r count) and found reliable with
a Cronbach’s alpha of 0.830. Additional data were
obtained from the Sendang Agung Health Center’s
Tuberculosis Information System (SITB) application,
including a knowledge questionnaire.

The study sample comprised 53 patients who were
treated between January and March 2023. Inclusion
criteria were: patients aged >17 years, BTA-positive
pulmonary tuberculosis patients, those who had
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Table 1. Patient characteristics based on sociodemographic factors

Variable Category n =153 Percentage
- <60 years 38 71.7%
Age
- >60 years 15 28.3%
Gender - Female 23 43.4%
- Male 30 56.6%
. - >12 years 27 50.9%
Formal education level - <12 years % 29 1%
. - Working 32 60.4%
Employment status working - Not working 21 30.6%
Knowledge level - Good 40 75:5%
9 - Not good 13 24.5%
Table 2. Patient characteristics based on disease factors
Variable Category n=>53 Percentage

. - <6 months 34 64.2%
Duration of treatment - >6 months 19 35.8%
:$1e2ne ‘;5 84.9%
A N
Comorbidities - Diabetes mellitus 3 15.1%

- Hypertension 5

received antituberculosis drugs for at least one month,
and those willing to participate. Exclusion criteria
included: patients unable to read and write, patients
who had completed treatment, and those who did not
complete the questionnaire.

The collected data were analyzed using univariate,
bivariate, and multivariate analysis with SPSS.

Results
Characteristics of pulmonary tuberculosis patients

Patient characteristics are divided based on
sociodemographic factors and disease factors. The
majority of patients were under 60 years old, with
38 out of 53 patients (71.7%) falling into this age
group (Table 1). Most patients had been undergoing
treatment for six months or less, with 34 out of 53
patients (64.2%) having a treatment duration of <6

months (Table 2).

The majority of patients (45 out of 53, or 84.9%)
did not have any comorbidities. The most common
comorbid conditions among those affected were
diabetes mellitus and hypertension. However, no
patients with HIV/AIDS were identified in this study.
This is important, as comorbidities like HIV and
diabetes can weaken the immune system, increasing
susceptibility to pulmonary tuberculosis.

El Compliant
= Non-compliant

Total=53

Figure 1. Frequency distribution of patients based on
adherence to antituberculosis drug use

Compliance with antituberculosis drug use

Among the respondents, 33 patients (62.3%) were
compliant with their antituberculosis medication
regimen, while 20 patients (37.7%) were non-compliant
(Figure 1). Compliance is critical for recovery, and
factors such as family support, a good understanding
of the disease, and a strong desire to recover play
crucial roles in ensuring adherence.

Non-compliance was primarily due to patients
forgetting to take their medication or temporarily
stopping treatment. Additionally, long distances and
poor road access to the Sendang Agung Health
Center contributed to non-compliance. To address
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Table 3. Chi-square test of factors on adherence to antituberculosis drug use

Variable Compliant n (%) Non-compliant n (%) P value OR (95% CI)
Age (n)
1.683
0 V)
<60 years (38) 25 (65.8%) 13 (14.3%) 0.399 (0.499-5.676)
>60 years (15) 8 (53.3%) 7 (46.7%)
Gender (n)
0.468
0 0,
Female (23) 12 (52.5%) 11 (47.8%) 0.185 (0.151-1.449)
Male (30) 21 (70.0%) 9 (30.0%)
Formal education level (n)
2.857
0 0,
212 years (27) 20 (74.1%) 7 (25.9%) 0.071 (0.901-9.060)
<12 years (26) 13 (50.0%) 13 (50.0%)
Employment status (n)
2.000
0 0,
Employed (32) 22 (68.8%) 10 (31.3%) 0.229 (0.642-6.233)
Not employed (21) 11 (52.4%) 10 (47.6%)
Knowledge level (n)
18.944
0 [0) *
Good (40) 31 (77.5%) 9 (22.5%) 0.000 (3.533-101.596)
Not good (13) 2 (15.4%) 11 (84.6%)
Duration of treatment (n)
5.571
0 [0) *
< 6 months (34) 26 (76.5%) 8 (23.5%) 0.004 (1.639-18.937)
>6 months (19) 7 (36.8%) 12 (63.2%)
Comorbidities
Present (8) 4 (50.0%) 4 (50%) 0.457 0.552

None (45) 29 (64.4%)

(0.121-2.508)
16 (35.6%)

*: Statistically significant (p value <0.05); OR: odds ratio; Cl: Confidence Interval

this, drug supervisors are advised to provide daily
supervision during the first two months of treatment
to help patients maintain adherence and avoid lapses
in medication.

Bivariate analysis of factors affecting medication
adherence

The Chi-Square analysis revealed no significant
relationship between age and adherence to
antituberculosis medication among pulmonary TB
patients at Sendang Agung Health Center (p = 0.399,
p > 0.05). Similarly, no significant relationship was
found between gender and medication adherence,
with a p-value of 0.185.

Further analysis showed that the level of formal
education was not significantly related to medication
adherence, as indicated by a p-value of 0.071.

Employment status also showed no significant
association with adherence (p = 0.229, p > 0.05).

Treatment duration was significantly associated
with adherence, with a Chi-Square test p-value
of 0.004. Finally, the Fisher Exact Test indicated
no significant relationship between comorbidities
and adherence to antituberculosis medication (p =
0.457, p > 0.05).

Multivariate analysis of factors affecting medication
adherence

The logistic regression analysis revealed that both
the level of knowledge and the length of treatment
significantly influence adherence to antituberculosis
medication. Among these factors, knowledge was
identified as the most dominant factor affecting
compliance. This is evidenced by a p-value of 0.004 (p
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Table 4. Logistic regression results based on Chi-square test

Variable Coefisient P value OR 95% CI
Gender -0.062 0.982 0.940 0.005-187.826
Employment status 1.093 0.691 2.982 0.014-648.828
Formal education level 0.459 0.533 1.582 0.373-6.702
Knowledge level 2.774 0.004* 16.029 2.442-105.233
Duration of treatment 1.722 0.036* 5.593 1.122-27.893

*: Statistically significant (p value <0.05); OR: Odds Ratio; Cl: Confidence Interval

< 0.05), an odds ratio (OR) of 16.029 (greater than 1),
and a 95% confidence interval (CI) of 2.442-105.233
(not crossing 1), indicating a strong and significant
association (Table 4).

Discussion

Most respondents in this study were under 60 years
old (71.7%), consistent with other studies showing
that most pulmonary tuberculosis (TB) patients are
of productive age, with 83.3% and 77.8% of patients
falling under this category in previous research [8,9].
This age group is more susceptible to TB due to their
higher mobility, which increases the risk of exposure
to M. tuberculosis [10]. However, some studies
indicate that TB is more prevalent among elderly
patients, likely due to a weakened immune system
with age [11,12].

Male patients comprised 56.6% of the respondents,
which aligns with other studies showing male
dominance at 59.52% and 60% [13,14]. Men may be
more vulnerable to TB because of heavier workloads,
insufficient rest, and habits like smoking and alcohol
consumption [15]. In contrast, other research shows a
higher incidence of TB in women [16], especially in
low-income countries, where women are often exposed
to smoke from poorly ventilated cooking spaces [17].

Regarding education, 50.9% of respondents had
at least 12 years of formal education. Similar studies
found that respondents with >12 years of education
constituted 60% and 76.3% of their samples [18,19].
Higher education levels may contribute to better health
awareness and treatment adherence [6]. However,
some studies report higher TB incidence among
those with less than 12 years of education, potentially
due to a lack of understanding about healthy living
environments [20,21].

Employed individuals comprised 60.4% of the
respondents, which is consistent with other studies

where new TB cases were more common among those
employed, with figures of 83.3%, 52.2%, and 55.3%
[15,22,23]. Employment status affects access to health
services and information, but it can also limit the time
available for treatment [24]. However, some studies
found higher adherence among unemployed patients,
possibly because they have more time to manage their
treatment [25-27].

However, despite the availability of free tuberculosis
treatment provided by the government under Minister
of Health Regulation No. 67/2016 on Tuberculosis
Control [28], many in the community have not
utilized it effectively. This underutilization is largely
due to a lack of knowledge and education about the
program [29].

Most respondents (75.5%) had good knowledge of
TB, similar to findings in other studies where 87.1%,
76.19%, and 84.2% of respondents had good knowledge
[13,30,31]. Knowledge is critical to successful TB
treatment, though some research indicates that poor
knowledge increases TB exposure risk [20].

Most respondents (84.9%) did not
comorbidities, similar to findings in other studies
where patients without comorbidities made up 87.5%,
73.7%, and 73.53% of the samples [11,32,33]. Other
risk factors more influenced younger, productive-age
patients in this study, although comorbidities such as
HIV and diabetes are known to increase susceptibility
to TB. Interestingly, no HIV/AIDS comorbidities
were found among the patients in this study [32].
Diabetes and hypertension were the most common
comorbidities observed, and managing diabetes in TB

have

patients requires careful monitoring of blood sugar
levels, which can affect treatment duration [9].

Regarding treatment adherence, 62.3% of respondents
were compliant with their antituberculosis medication,
consistent with other studies reporting compliance
rates of 85.71%, 86.8%, and 55% [30,13,5]. Compliance
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is crucial for recovery and is influenced by factors such
as family support, understanding of TB, and the desire
to recover. Non-compliance was often due to patients
forgetting to take their medication, which aligns with
other study [25]. The distance to the health center and
poor road access also contributed to non-compliance
[35]. To address this, intense daily supervision by drug
supervisors during the first two months of treatment
is recommended to improve adherence [36].

The Chi-Square analysis found no significant
relationship between age and medication adherence
(p = 0.399), consistent with other studies showing
similar non-significant results [27,21]. While aging can
exacerbate drug side effects, leading to the need for
more assistance, other studies indicate that productive-
age individuals are more likely to drop out of treatment
due to busy lifestyles and lack of supervision [36-38].

Similarly, there was no significant relationship
between gender and adherence (p = 0.185), echoing
findings [15,39,40]. Men’s
non-compliance is often due to forgetting to take
medication, whereas women may delay treatment
due to fear of stigma [27]. However, male patients
may adhere better because they desire to recover and
support their families [24].

from other research

No significant relationship was found between
formal education and adherence (p = 0.071), consistent
with some studies but differing from others that found
a significant relationship, where higher education
levels facilitated better treatment compliance [39-
42]. However, low education does not necessarily
guarantee non-compliance, as knowledge about TB
can be acquired through various means [12].

Employment status also showed no significant
relationship with adherence (p = 0.229), in line
with findings from several other studies [21,27,43].
Employment can affect income and access to health
services [44], but non-working individuals may have
more time to adhere to treatment schedules [45].

A significant relationship was found between TB
knowledge and medication adherence (p = 0.000),
consistent with other studies showing similar results
[8,13,46]. Better knowledge generally leads to better
adherence, although some studies suggest that
personal motivation and self-awareness play key roles,
regardless of knowledge level [31].

Finally, the length of treatment was significantly

related to adherence (p = 0.004), with longer treatment
durations often leading to non-compliance due to

the financial, physical, and psychological burden
[35,43,36]. However, other studies have found no
significant relationship between treatment length and
adherence, likely due to strong family support during
extended treatment periods [35].

The multivariate
identified knowledge and treatment length as significant
factors influencing TB medication adherence, with
knowledge being the most dominant factor (p =
0.004, OR = 16.029, 95% CI = 2.442-105.233). This
is consistent with other studies that highlight the
importance of knowledge in patient compliance [6,27].
Knowledge impacts adherence through proactive
information-seeking, the role of health workers, and
the effectiveness of the drug supervisor involvement
[5]. Conversely, non-compliance among those with less
knowledge may result from a lack of understanding
about treatment duration and the risks of antibiotic
resistance [27].

logistic regression analysis

Conclusion

In conclusion, the study highlights that while
factors such as age, gender, education, and employment
status do not significantly influence adherence to
antituberculosis treatment, knowledge and treatment
duration are critical determinants of compliance
among pulmonary tuberculosis patients. Knowledge,
in particular, plays a dominant role in ensuring
adherence, underscoring the importance of education
and awareness programs.
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