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Abstrak

Kontak serumah pasien tuberkulosis (TB) merupakan kelompok yang berisiko tinggi tertular TB, suatu kondisi
yang dapat dicegah melalui Terapi Pencegahan Tuberkulosis (TPT). Penelitian ini bertujuan untuk
mengidentifikasi faktor-faktor yang berhubungan dengan penerimaan TPT pada kontak serumah pasien TB paru
di Puskesmas Kota Lhokseumawe. Penelitian observasional analitik dengan desain potong lintang dilakukan
terhadap 139 kontak serumah pasien TB paru. Responden direkrut berdasarkan kriteria inklusi dan eksklusi yang
telah ditetapkan. Data dikumpulkan menggunakan kuesioner terstruktur dan dianalisis menggunakan uji Fisher's
exact dengan tingkat kemaknaan 0,05. Riwayat pemeriksaan uji tuberkulin (Tuberculin Skin Test [TST])
merupakan satu-satunya variabel yang berhubungan secara signifikan dengan penerimaan TPT (p = 0,048). Tidak
ditemukan hubungan yang bermakna secara statistik antara usia, jenis kelamin, tingkat pendidikan, hubungan
dengan pasien TB, tingkat pengetahuan, jarak ke puskesmas, dan penerimaan edukasi tentang TPT dengan
penerimaan TPT. Sebanyak 137 dari 139 responden (98,6%) menolak TPT, yang menunjukkan tingkat penerimaan
TPT yang sangat rendah dan memerlukan perhatian programatik. Penguatan investigasi kontak yang terintegrasi
dengan pemeriksaan TST serta pemberian konseling yang lebih terarah direkomendasikan untuk meningkatkan
penerimaan TPT.

Kata kunci: kontak serumah, terapi pencegahan tuberkulosis; tuberkulosis paru; uji tuberkulin,; penerimaan TPT

Abstract

Household contacts of tuberculosis (TB) patients are among the groups at highest risk of contracting TB, a
condition preventable through Tuberculosis Preventive Therapy (TPT). This study aimed to identify factors
associated with TPT acceptance among household contacts of pulmonary TB patients at public health centers in
Lhokseumawe City. An analytical observational study with a cross-sectional design was conducted involving 139
household contacts of pulmonary TB patients. Subjects were recruited based on predefined inclusion and exclusion
criteria. Data were collected using a structured questionnaire and analyzed using Fisher's exact test at a significance
level of 0.05. The history of tuberculin skin test (TST) examination was the only variable significantly associated
with TPT acceptance (p = 0.048). No significant associations were found for age, sex, education level, relationship
to the TB patient, knowledge level, distance from health center, or receipt of TPT education. A total of 137 of 139
respondents (98.6%) refused TPT, reflecting a critically low acceptance rate that demands programmatic attention.
Intensification of TST-integrated contact investigation and more targeted counseling approaches are recommended
to improve TPT uptake.

Keywords: household contacts; pulmonary tuberculosis; TB preventive therapy, tuberculin skin test; TPT
acceptance
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Introduction

Pulmonary tuberculosis (TB), caused by Mycobacterium tuberculosis, remains one of
the top ten causes of death globally. In 2023, the World Health Organization reported 10.6
million TB cases worldwide, with the Southeast Asia region accounting for 46% of the global
burden. Indonesia ranks second globally in TB burden, with an incidence of 969,000 cases or
354 per 100,000 population (1). Data from the Lhokseumawe City Health Office recorded 964
pulmonary TB cases in 2023, nearly three times the 344 cases recorded in 2022 (2).

The End TB Strategy targets an 80% reduction in TB incidence and a 90% reduction in
TB-related deaths by 2030. The Indonesian government's TB Elimination Roadmap sets a TPT
coverage target of at least 80% to prevent the progression from latent TB infection (LTBI) to
active disease. Since 2018, the Ministry of Health has implemented the Contact Investigation
(CI) program, which includes the identification of household contacts and provision of TPT. In
2022, the national CI target was set at 90%, yet no province achieved it. Aceh Province reached
only 17%, placing it among the four lowest-performing provinces in Indonesia (2).

Household contacts of pulmonary TB patients are among the most vulnerable groups
for TB transmission. The World Health Organization estimates that each untreated pulmonary
TB patient may infect 10 to 15 individuals through close contact per year (1). Despite this risk,
TPT acceptance among household contacts in Indonesia remains far short of program targets
(2-5). This study aimed to identify sociodemographic and health-related factors associated with
TPT acceptance among household contacts of pulmonary TB patients at public health centers

in Lhokseumawe City.

Methods

This study used an analytical observational design with a cross-sectional approach. Data
collection was conducted at the homes of pulmonary TB patients registered at all public health
centers (puskesmas) in Lhokseumawe City from October to November 2024.

Inclusion criteria were: (1) household contacts of confirmed pulmonary TB patients
registered at a puskesmas in Lhokseumawe City; (2) age above 18 years; (3) residing in the
same household as the index TB patient for at least 3 months; and (4) willingness to participate
and provide written informed consent. Respondents who were unwilling to participate were
excluded.

The minimum sample size was calculated using the Lameshow formula: n = Z*(1-0/2)

x P(1-P) / d? where Z = 1.96 (95% confidence level), P = 0.10, and d = 0.05, yielding a
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minimum of 139 respondents. Because all eligible household contacts registered at Puskesmas
in Lhokseumawe City during the study period were enrolled, the sampling approach constitutes
total sampling.

The dependent variable was acceptance of TPT (accepted/refused). Independent
variables were: age (adult 18 to 44 years, pre-elderly 45 to 59 years, elderly 60 years and above),
sex, education level, relationship to the index TB patient, knowledge level about TB and TPT
(good or low, based on median score), distance from residence to the nearest puskesmas (near
or far), history of tuberculin skin test (TST) examination (ever or never), and receipt of
education about TPT from health workers (ever or never). Data were collected using
Questionnaire A (sociodemographic characteristics and TST/TPT history) and Questionnaire B
(knowledge about TB and TPT).

This study received ethical approval from the Health Research Ethics Committee
(KEPK) of the Faculty of Medicine, Universitas Malikussaleh, with approval number
19/UN45.2.6/KEPK/2024, dated 01 July 2024. All respondents provided written informed
consent before participation.

Univariate analysis described the frequency and proportion of each variable. Bivariate
analysis used Fisher's exact test, which is appropriate when expected cell counts fall below 5, a
condition met throughout, given that only 2 of 139 respondents accepted TPT. For polytomous
variables (age, education level, and relationship) where Fisher's exact test for tables larger than
2x2 was not generated by SPSS, the Pearson chi-square p-value is reported and noted
accordingly. All analyses were performed using SPSS version 25. Statistical significance was

set at o= 0.05.

Research Results

A total of 139 household contacts of pulmonary TB patients participated in this study.
Most respondents were female (57.6%), belonged to the adult age group (56.8%), had
completed senior high school (31.7%), were the spouse of the index TB patient (39.6%), lived
near a puskesmas (70.5%), had low knowledge about TPT (61.9%), had never undergone a TST
examination (77.7%), and had received education about TPT from health workers (68.3%). Of
all respondents, 137 (98.6%) refused TPT, and only 2 (1.4%) accepted it.

Table 1 presents the bivariate analysis. The history of TST examination was the only

variable with a statistically significant association with TPT acceptance (p = 0.048, Fisher's
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exact test). Both respondents who accepted TPT had a history of TST examination. No other

variable reached the significance threshold.

Table 1. Association Between Respondent Characteristics and Acceptance of TPT

Respondent Characteristics Refused Accepted p-value}
n % n %

Age 0.317
Adult 78 56.1% 1 0.7%
Pre-elderly 47 33.8% 0 0.0%
Elderly 13 9.4% 1 0.7%

Sex 0.508
Male 59 42.4% 0 0.0%
Female 78 56.1% 2 1.4%

Education Level 0.146%
No formal education 17 12.2% 1 0.7%
Elementary 27 19.4% 0 0.0%
Junior High 36 25.9% 0 0.0%
Senior High 44 31.7% 0 0.0%
Higher Education 15 10.8% 1 0.7%

Relationship to Patient 0.797%
Spouse 54 38.8% 1 0.7%
Descendant 39 28.1% 1 0.7%
Sibling 9 6.5% 0 0.0%
Others 35 25.2% 0 0.0%

Knowledge Level 0.144
Good 51 36.7% 2 1.4%
Low 86 61.9% 0 0.0%

Distance to Health Centre 1.000
Near 96 69.1% 2 1.4%
Far 41 29.5% 0 0.0%

TST History 0.048*
Never 108 77.7% 0 0.0%
Ever 29 20.9% 2 1.4%

TPT Education 1.000
Never 44 31.7% 0 0.0%
Ever 93 66.9% 2 1.4%

1 Fisher's exact test (2-sided), except | Pearson chi-square (polytomous variables, Fisher's exact test not
computed); * Statistically significant (p < 0.05).

Discussion

High TPT Refusal Rate
The most notable finding in this study is that 137 of 139 respondents (98.6%) refused

TPT. For context, national data from 2022 show that even the highest-performing province,

Yogyakarta, achieved a TPT acceptance rate of only 5.3% against a 48% national target, while
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Aceh Province recorded just 0.1% (2). The 1.4% acceptance rate found in this study is therefore
not an outlier; it reflects the province's broader programmatic gap in TPT delivery and uptake.

Based on field data and prior literature, the primary barrier to acceptance is TB-related
stigma. A study by Machavariani et al. (2023) specifically examining TB-related stigma among
household contacts found that perceived stigma was prevalent in this population and hampered
engagement with TB care (6). Courtwright and Turner (2010) have similarly documented that
TB stigma drives anticipated consequences for social relationships and employment, leading
contacts to avoid TB-related health services (7). Additional barriers in this study included
concern about side effects from isoniazid, reluctance to take medication while feeling healthy,
the requirement for monthly puskesmas visits, and the common pattern whereby the household
head made the final decision regardless of the individual contact's own preference.

TST History and TPT Acceptance
A significant association was found between a history of TST examination and TPT

acceptance (p = 0.048). Both respondents who accepted TPT had previously undergone TST.
This is clinically plausible: undergoing a TST involves a clinical encounter and typically
includes counseling about latent TB and the rationale for preventive therapy, which may prime
respondents to be more receptive to TPT.

An important limitation must be noted. The TST variable in this study captured only
whether a respondent had ever undergone the examination, not the test result (positive or
negative induration). Clinically, TPT is recommended primarily for individuals with a positive
TST result of 10 mm or more, indicating LTBI. Because respondents with both positive and
negative results are grouped in this analysis, the association found here reflects exposure to the
clinical and counseling process rather than LTBI status itself. This limits the clinical
interpretability of the finding. Future studies should use the TST result as the predictor.
Nevertheless, the finding is consistent with Sterling et al., who showed that objective diagnostic
results give patients a concrete basis for treatment decisions and increase their likelihood of
accepting preventive therapy (8).

The role of TST in facilitating TPT acceptance is further supported by WHO guidance.
The WHO Consolidated Guidelines on Tuberculosis Preventive Treatment (second edition,
2024) recommend TST or interferon-gamma release assay (IGRA) testing to confirm TB
infection before initiating TPT in HIV-negative household contacts, recognizing that the
process of testing and its accompanying clinical interaction is integral to the care cascade (9).

In Indonesia, the national program requires household contacts to undergo TST or rapid
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molecular testing before TPT is offered, making TST exposure a necessary step in the care
pathway (10). The implication for this study is that contacts who had undergone TST were
already further along this care pathway and had likely received more sustained engagement
from health workers, which may partly explain their greater willingness to accept TPT.

These findings align with evidence from program-level data in Indonesia. A study by
Martini et al. (2023) from the Zero TB Yogyakarta initiative, conducted between 2020 and 2022,
showed that when a person-centered contact investigation approach, including TST, was
combined with shorter TPT regimens and dedicated nursing follow-up, 78.8% of eligible
household contacts started TPT and 91.5% of those completed treatment (11). The contrast
between that program's 78.8% uptake and the 1.4% observed in Lhokseumawe underscores that
structured, TST-integrated, person-centered contact investigation is not yet standard practice in
most Indonesian puskesmas settings. Additionally, a cluster-randomized trial by Adjobimey et
al. (2025) conducted in Benin and Brazil found that among household contacts eligible for TPT,
94.6% initiated treatment regardless of whether TST, rapid molecular testing, or a no-testing
strategy was used, but TPT completion was 13% lower in the no-TST arm compared to the TST
arm (12). This supports the view that TST contributes not only to treatment initiation but also
to sustained engagement with the care process, a finding relevant to improving both acceptance
and completion of TPT in Lhokseumawe City.

Age and TPT Acceptance
No significant association was found between age and TPT acceptance (p = 0.317).

Safitri et al. (2023) reported the same result in Tegal Regency (13). Refusal was near-universal
across all age categories. Adult and pre-elderly respondents were primarily concerned about
disrupting their work routines and about having to take medication while feeling well. Elderly
respondents tended to prefer limiting health-seeking activities generally. These refusal patterns
are driven by behavioral and attitudinal factors rather than age itself, which suggests that age-
stratified interventions would add little value compared to addressing the underlying barriers
shared across groups.

Sex and TPT Acceptance
No significant association was found between sex and TPT acceptance (p = 0.508).

Mukhayah (2024) reported a similar finding in Mesuji Regency, with p = 0.307, noting that
both male and female household contacts shared common barriers to TPT acceptance.'* Both
respondents who accepted TPT in the present study were female, yet the difference was not

statistically significant, given the extremely small number of acceptances. A recurring theme in
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the field data was that female household contacts often deferred the acceptance decision to the
male head of household, which may neutralize any underlying sex-based difference in
individual receptiveness to preventive therapy.

Education Level and TPT Acceptance
No significant association was found between education level and TPT acceptance (p =

0.146). This is consistent with Mukhayah (2024), who reported p = 0.307, and Safitri et al.
(2023), who similarly found no association between education level and TPT acceptance in
their study of household contacts in Tegal Regency (13,14). Refusal was documented in every
educational stratum. Formal schooling does not systematically include content on TB
prevention or LTBI, so higher educational attainment does not translate into greater willingness
to accept treatment for an asymptomatic condition. The implication is that disease-specific
communication, not reliance on general educational background, is the more productive target
for TPT promotion efforts.

Relationship to TB Patient and TPT Acceptance
No statistically significant association was observed between the respondent's

relationship to the index TB patient and TPT acceptance (p = 0.797). Similar findings were
reported by Safitri et al. (13), who also found that family relationships were not significantly
associated with acceptance of tuberculosis preventive therapy among household contacts. This
finding suggests that, in the present study, the type of family relationship alone was not
sufficient to explain differences in TPT acceptance. Other factors, such as individual
perceptions of TB, perceived benefits and barriers to preventive therapy, and healthcare-related
factors, may have played a greater role in influencing treatment decisions. However, these
findings should be interpreted with caution because only two respondents accepted TPT,
resulting in limited statistical power to detect potential associations.

Knowledge Level and TPT Acceptance
No significant association was found between knowledge level and TPT acceptance (p

= (.144), which parallels the finding of Aurellia (2024), who reported p = 0.54 (15). Having
adequate knowledge about TB and TPT did not lead to acceptance. The Health Belief Model
provides a useful explanatory frame here: health behavior is shaped not by knowledge alone,
but by perceived susceptibility, perceived severity, perceived benefits relative to barriers, and
self-efficacy. Respondents who scored well on knowledge may still have weighed the perceived
burdens of daily medication and monthly follow-up visits as greater than the benefit of

preventing a disease they had not yet developed.
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Distance to Health Center and TPT Acceptance
No significant association was found between distance to the nearest puskesmas and

TPT acceptance (p = 1.000). This is consistent with evidence from studies of household contacts
showing that access to preventive health services is shaped not only by physical distance but
also by transportation costs, fear of stigma, long wait times, and competing daily priorities. '
Among the 98 respondents who lived near a puskesmas, only 2 accepted TPT (2.0%),
confirming that proximity alone does not overcome the attitudinal and social barriers that
dominate refusal behavior in this population.

TPT Education and TPT Acceptance
No significant association was found between receipt of TPT education and TPT

acceptance (p = 1.000). This is consistent with Muhammad Ridwan (2015), who reported p =
0.448.17 Wang et al. (2024) noted that the effectiveness of health education depends heavily on
individual health literacy and the quality of the educational content delivered.'® In this study,
93 of 95 respondents who had received TPT education (97.9%) still refused TPT. Passive
information provision, delivered without attention to emotional barriers such as stigma or fear

of side effects, appears insufficient to change behavior in this setting.

Conclusions and Suggestions

This study found that 137 of 139 household contacts of pulmonary TB patients in
Lhokseumawe City (98.6%) refused TPT, a rate that reflects a critical gap in preventive therapy
uptake at the local and provincial level. Among eight variables examined, only history of TST
examination showed a statistically significant association with TPT acceptance (p = 0.048),
while age, sex, education level, relationship to the index patient, knowledge level, distance to
health facilities, and receipt of TPT education did not. Stigma, fear of side effects, and
household-level decision-making patterns were the dominant drivers of refusal across all
subgroups, indicating that current contact investigation approaches in this setting are not
sufficient to achieve meaningful TPT coverage.

It is recommended that health authorities in Lhokseumawe City expand TST-integrated
contact investigation, since clinical contact through TST appears to facilitate TPT acceptance
by providing respondents with a concrete basis for the therapy decision. Stigma reduction
programs directed at household heads and community leaders are needed alongside more
personalized health education that addresses specific fears rather than providing generic

information. Qualitative research exploring the detailed reasons for refusal would provide
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additional evidence to guide program design. Future quantitative studies should use larger,
multi-site samples and operationalize TST as a diagnostic result rather than a history of

examination.
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