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ABSTRACT

Background: Pediatric tuberculosis (TB) is a systemic infectious disease that spreads through the bloodstream, affecting
various organs and potentially causing stunted growth, disability, or death. In Makassar City, childhood TB remains a
significant public health concern, but the key contributing factors are not yet fully understood.

Objective: This study aims to analyze risk factors of childhood tuberculosis in Makassar City in 2023.

Methods: The research design used in this study was an ecological study. The location of the study was Makassar City in
2024. This study used a group population, namely 153 urban villages in Makassar City and the sample was all cases of
childhood tuberculosis in Makassar City in 2023. Secondary numerical data were obtained from the Makassar City Health
Office, the Central Bureau of Statistics, and the Social Affairs Office. Data analysis was performed using bivariate correlation
analysis with STATA software. Pearson’s or Spearman’s correlation coefficients were used depending on data distribution,
and the results were presented in tables showing the strength and direction of the relationships.

Results: This study shows that there are 93 urban villages with low incidence rates of childhood TB, 47 urban villages with
moderate categories, 4 urban villages with high categories, and 1 urban village with very high categories. Bivariate analysis
showed a weak and non-significant positive correlation between childhood TB incidence and healthy home coverage,
coverage of households with clean and healthy behavior, poor family numbers, and BCG immunization coverage. However,
population density showed a weak but significant positive correlation, indicating that TB incidence tends to be higher in
denser areas. These findings suggest that population density plays a more critical role in childhood TB incidence than other
analyzed variables.

Conclusion: It is recommended that the government prioritize interventions in high-density areas, as population density has
shown a significant correlation with childhood TB incidence. Efforts should focus on improving housing conditions, reducing
overcrowding, and enhancing public health awareness to effectively mitigate TB transmission among children.
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1. INTRODUCTION

Tuberculosis (TB) is a significant infectious disease that is a leading cause of global mortality and a serious threat to global
health security. The global prevalence of TB is enormous, and the growing number of new cases makes TB a common
disease, causing suffering, disability, and high mortality rates (1). Today, tuberculosis (TB) is a disease of global concern.
In accordance with the 2030 Sustainable Development Goals, the World Health Organization (WHQ) aims to reduce deaths
from tuberculosis by 90% and reduce incidence by 80% by 2030 (2). TB is a preventable and curable disease but remains
the second leading cause of death from infections after COVID-19. The 2022 Global TB Report shows a 4.5% increase in
cases, reaching 10.6 million in 2021, including 1.2 million children. Most cases occur in Asia (58%) and Africa (27%), with
India, China, Indonesia, the Philippines, Pakistan, Nigeria, Bangladesh, and South Africa having the highest incidence (3).

Pediatric TB is a systemic disease that can affect various organs of the body, mainly through hematogenous spread. The
disease has the potential to cause various problems, such as stunted growth, disability and even death, depending on the
infected organ and the severity of the disease. Children under 5 years old are at high risk of developing primary progressive
TB or miliary TB after infection. Children under 2 years old have a very high risk (30%-40%) of developing primary
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progressive TB within one year (4). Notification of TB cases in children under 15 years of age in Indonesia in 2023 is 66%
(not reaching the target of 90%). The provinces with the lowest coverage are Aceh (40%), Bali (42%), West Sulawesi (47%),
North Maluku (52%), North Sumatra (53%), Southeast Sulawesi (53%). South Sulawesi is the province with a pediatric TB
case finding coverage rate of 66% (not reaching the 90% target). The achievement of each province varied between 40% and
475%. Variations in case finding coverage in each province may be due to increased efforts to find TB cases in children after
the COVID-19 pandemic, under-detection of TB cases in adults (under-diagnosis or under-reporting), and potential over-
diagnosis. In addition, the coverage of Tuberculosis Preventive Therapy (TPT) among household contacts is very low,
reaching only 1.3% or around 18,081 people, far from the target of 1.3 million people (5).

Data from the Makassar City Health Office shows a rising proportion of pediatric TB cases: 5.1% in 2021, 8.29% in 2022,
and 11.96% in 2023. This increase is linked to airborne transmission, improved active case detection, household contact, and
the integration of child health and stunting programs. TB primarily affects the lungs but can spread throughout the body.
Children are usually infected through airborne droplets from adults with TB. While most bacteria are destroyed by immune
cells, some survive and multiply, leading to disease and potential extrapulmonary spread. Diagnosing TB in children is
challenging due to atypical symptoms that resemble other illnesses (6). Children are at risk of TB infection, with factors such
as low immunity, close contact with TB patients, young age, poor nutrition, lack of BCG immunization, knowledge and
attitudes towards TB prevention, limited healthcare access, overcrowded living conditions, poor sanitation, and inadequate
ventilation increasing the risk. High population density raises exposure to infected individuals, while socioeconomic factors
also play a role in transmission (7)(8). Environmental and socioeconomic factors significantly influence pediatric TB
transmission (9). Poor housing conditions, high population density, and low economic status increase the risk (10). Limited
access to healthcare in impoverished areas further contributes to TB prevalence, as seen in studies linking high TB cases to
regions with many poor families (11)(12). BCG immunization is an effective TB prevention measure, reducing the risk of
infection by 59% in vaccinated children.

Childhood tuberculosis can be controlled by understanding risk factors such as immunization coverage, homes with clean
and healthy living behaviors, residential density, access to health services, and socioeconomic conditions. Research related
to risk factors for pediatric TB is still limited compared to adult TB, although children are a vulnerable group. The incidence
of pediatric TB in Makassar City continues to increase, but the main factors are not fully understood. Therefore, this study
focuses on identifying the determinants of pediatric TB to provide a more comprehensive understanding and support effective
control strategies.

2. PARTICIPANTS & METHODS

The research design used in this study was an ecological study. This method was chosen because the study focused on
observed disease incidence rates and potential risk factors measured in groups rather than individuals. These groups were
grouped based on geographical location, namely Urban Village and health center. The research was conducted in Makassar
City in August-Novermber 2023. This study used a group population, namely 153 urban villages in Makassar City, South
Sulawesi. The sample used is all cases of childhood tuberculosis in Makassar City in 2023. Population data by urban village
were used to examine the relationship between childhood tuberculosis incidence and healthy house coverage, population
density, number of poor people, coverage of families with good health, and BCG immunization coverage.

The data collected and used in this study were secondary numerical data. Secondary data were obtained from agencies located
in Makassar City, namely the Makassar City Health Office, the Central Bureau of Statistics (BPS), and the Social Service.
Data analysis was conducted using bivariate correlation analysis with STATA software. The relationship between childhood
tuberculosis incidence and other variables was tested using Pearson’s or Spearman’s correlation coefficient, depending on
the data distribution. The analysis results are presented in the form of tables showing the strength and direction of the
relationship between variables.

Findings
Table 1. Distribution Table of Child Tuberculosis Incidence Rate, Healthy Home coverage, Population Density,

coverage of households with clean and healthy behavior, Poor Families, and BCG Immunization Coverage in urban
village of Makassar City in 2023

Variables n %

Incidence Rate of Child Tuberculosis

Low (<19) 93 60.78
Medium (20 - 39) 47 30.72
High (40 — 59) 12 7.84
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Very High (> 60)
Healthy Home Coverage
Low (<80)

High (>80)

Population Density

Low

Medium

High

Very Dense

Coverage of Households with Clean and Healthy

Behavior

Low (<80)

High (>80)

Poor Family

Low

Medium

High

BCG Immunization Coverage
Low (<90)

High (>90)

151

72
19
41
21

38
115

115
32

149

0.65

131
98.69

47.06
12.42
26.80
13.73

24.84
75.16

75.16
20.92
3.92

2.61
97.39

Table 1 shows in 2023, Makassar City recorded 648 pediatric TB cases across 153 urban villages. The incidence rates vary:
60.78% of villages fall into the low category, 30.72% medium, 7.84% high, and 0.65% very high. Additionally, 1.31% of
neighborhoods have low healthy home coverage, 13.73% face high population density, and 24.84% have low clean and
healthy behavior coverage. Poverty remains a concern in 3.92% of villages, while 2.61% have low BCG immunization

coverage.

Table 2. Results of Correlation Analysis of Healthy Home Coverage, Population Density, Coverage of Households

with Clean and Healthy, Poor Families, and Immunization Coverage with the Incidence Rate of Childhood
Tuberculosis in Urban Village of Makassar City in 2023

Variables

Healthy Home Coverage

Population Density

Coverage of Households with
Clean and Healthy Behavior

Poor Family

BCG Immunization Coverage

r

0,086

0,179

0,004

0,117

0,028

p
0,288

0,026

0,960

0,149

0,723

Description

Positive correlation, weak
relationship, and not significant

Positive correlation, weak
relationship, and significant

Positive correlation, weak
relationship, and not significant

Positive correlation, weak
relationship, and not significant

Positive correlation, moderate
relationship, and not significant
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Table 2 shows the correlation between various factors and the incidence rate of a childhood tuberculosis in Makassar City.
There was a significant correlation between population density and the incidence rate of childhood tuberculosis (p=0.026),
with a weak positive relationship (r=0.179). This positive correlation indicates that higher population density is associated
with a higher incidence of childhood tuberculosis. There was no significant correlation between healthy home coverage and
childhood tuberculosis incidence (r=0.086; p=0.288), nor between the coverage of households with clean and healthy
behavior and childhood tuberculosis incidence (r=0.004; p=0.960). Similarly, there was no significant correlation between
poverty and childhood tuberculosis incidence (r=0.117; p=0.149). BCG immunization coverage also showed no significant

correlation with childhood tuberculosis incidence, despite a moderate positive relationship (r=0.028; p=0.723).

24
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Figure 1. (a) Linearity Test Using Scatter Plot between Coverage of Healthy Homes in urban village Makassar City Year
2023 (b) Linearity Test Using Scatter Plot between Population Density in urban village Makassar City Year 2023 (c)
Linearity Test Using Scatter Plot between Coverage of Households with coverage of households with clean and healthy
behavior in urban village Makassar City Year 2023 (d) Linearity Test Using Scatter Plot between Poor Families in urban
village Makassar City Year 2023 (e) Linearity Test Using Scatter Plot between BCG Immunization Coverage in urban village
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Makassar City Year 2023.

Based on the results of the linearity test using scatter plots, the relationship between the incidence rate of childhood TB and
various factors was analyzed in urban villages of Makassar City in 2023. Figure 1 presents the scatter plots for each variable.
The scatter plot between the incidence rate of childhood TB and healthy home coverage showed a very weak positive
correlation, with data points scattered randomly and a nearly flat regression line (figure 1(a)). The scatter plot between the
incidence rate of childhood TB and population density showed a weak but significant positive correlation, with data points
slightly aligning along an upward-sloping regression line, suggesting that areas with higher population density tend to have
a higher incidence of childhood TB (figure 1(b)). Meanwhile, the scatter plot between the incidence rate of childhood TB
and coverage of households with clean and healthy behavior (CHLB) showed a very weak correlation, with widely scattered
points and a flat regression line (figure 1(c)). The scatter plot between the incidence rate of childhood TB and poor families
showed a weak and not significant correlation, with dispersed data points and a nearly horizontal regression line (figure 1(d)).
Lastly, the scatter plot between the incidence rate of childhood TB and BCG immunization coverage showed a moderate but
not significant positive correlation, with randomly spread data points and a slightly inclined regression line (figure 1(e)).

Based on data from the Makassar City Health Office, there were 648 children suffering from tuberculosis in 2023. The
number of urban villages in Makassar City is 153 urban villages. This study shows that the incidence rate of childhood
tuberculosis per urban village in Makassar City is mostly in the low category, but not a few urban villages are still in the high
and very high categories. The urban village with a very high incidence rate of childhood tuberculosis is Bontoala. The high
incidence rate in an area is influenced by risk factors in the urban village such as high population density. Bontoala urban
village is located in the center of Makassar city with a high population density. Areas with high population density are often
centers of mobility, which can increase the risk of disease spread(13).

The coverage of healthy homes in urban village in Makassar City is mostly high (>80%) but there are still 2 urban village
with a low category (<80%). The coverage of healthy homes in Makassar City is high due to several supporting factors such
as proactive government programs in various environmental health programs. The percentage of households with CHLB in
urban villages in Makassar City still has 38 urban villages in the low category (<80%), there are several factors that affect
CHLB in the household setting, such as the level of education, knowledge, economic factors, and the role of health workers
(14). There are 6 urban villages with a high number of poor families per urban village in Makassar City. The high poverty
rate has an influence on the accessibility of the community in conducting tuberculosis treatment BCG immunization coverage
in urban village in Makassar City still has 4 urban village with low immunization coverage (<90%). Low BCG immunization
coverage can be caused by several things such as parental knowledge (15).

A healthy home plays a role in creating a physically, mentally, and socially healthy family life. Its criteria include low
humidity, easy maintenance, and adequate sanitation and food storage facilities. Unhealthy housing conditions increase the
risk of TB transmission, especially among children (16). Low healthy home coverage contributes to higher pediatric TB risk,
aligning with studies in Samarinda that link poor sanitation, overcrowding, and low awareness to delayed TB detection (17).
The Spearman correlation test results show that healthy home coverage in Makassar City has a weak and non-significant
correlation with the incidence of childhood tuberculosis (TB) (r=0.086). Although healthy home coverage is high, it does not
directly impact reducing childhood TB cases. A study in Bukittinggi found that environmental factors such as housing density
and poor sanitation access play a greater role in increasing TB risk (18). In contrast, studies in Pekanbaru and Bandung that
physical housing conditions, such as ventilation, lighting, and humidity, are significantly correlated with childhood TB
incidence (19) (20). These differing results indicate that besides healthy home coverage, other factors such as housing
density, access to healthcare services, and socioeconomic conditions also influence childhood TB risk. Therefore, a
multisectoral approach that includes improving housing infrastructure, increasing public awareness, and optimizing TB
detection and treatment is essential for effectively reducing childhood TB incidence.

High population density can increase the risk of exposure to individuals with tuberculosis (21). High-density areas facilitate
the airborne transmission of Mycobacterium tuberculosis, thereby increasing the potential spread of the disease (22).
Spearman’s correlation analysis showed a weak but significant positive correlation between population density and childhood
TB incidence (r=0.179), indicating that higher density areas tend to have more TB cases. Similar findings were reported in
India and Surabaya, where population density was significantly correlated with TB incidence (23) (24). Overcrowded
environments promote TB transmission due to frequent close contact, particularly when housing conditions are poor. This
aligns with Madjid et al. who found higher TB incidence among migrant groups due to factors like high mobility, social
isolation, and low awareness of TB symptoms and prevention. In Makassar City, densely populated urban areas, often
inhabited by migrant communities with limited access to healthcare and substandard living conditions, further heighten TB
transmission risk, particularly among vulnerable children (25).

Household Clean and Healthy Living Behavior (CHLB) is a fundamental step in preventing tuberculosis (TB) transmission
within the family environment. CHLB practices such as maintaining household cleanliness, ensuring adequate ventilation,
and keeping a safe distance from TB patients can help reduce the spread of Mycobacterium tuberculosis. A clean environment
lowers the risk of pathogen exposure and provides greater protection, especially for children who are more vulnerable to
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infections due to their developing immune systems (26). Based on the Spearman correlation test, the coverage of CHLB
households showed a weak positive correlation with childhood TB incidence (r=0.004). The correlation test results in
Makassar City suggest that CHLB household coverage does not have a significant influence on childhood TB incidence.
Although 80% of urban villages have achieved high PHBS coverage, other factors such as population density, indoor air
quality, and access to healthcare services play a more significant role in TB transmission(27). Other studies also indicate that
BCG immunization, nutritional status, and household environmental conditions have a greater impact on childhood TB cases
than PHBS coverage (28). Additionally, TB transmission occurs not only within households but also in external environments
such as schools and densely populated communities, highlighting the need for community-based interventions (29).

Poverty is one of the main factors that can worsen health conditions, as families affected by tuberculosis (TB) face various
challenges in supporting the long-term treatment required, including covering transportation costs to healthcare facilities and
providing nutritious food during the recovery period (30). Spearman correlation test results indicate that poverty does not
have a significant influence on the incidence of pediatric TB in Makassar City (r=0.117; p>0.149). Although poverty is often
associated with TB risk, this study suggests that environmental factors such as housing density, poor ventilation, and close
contact with adult TB patients play a greater role in the spread of pediatric TB. A study conducted at the Makassar Public
Health Lung Center also found that economic status has a weak correlation with TB incidence compared to the physical
condition of the patient's home (31). However, another study found that areas with high poverty levels tend to have higher
TB prevalence due to limited access to healthcare services and poor living conditions, including malnutrition and high
population density (32). These differing results indicate that the relationship between poverty and pediatric TB varies
depending on local conditions, where in Makassar City, environmental factors appear to have a greater influence than family
economic status.

BCG vaccination is a mandatory immunization given to infants to prevent tuberculosis; however, its effectiveness in reducing
childhood TB incidence is influenced by various factors (33). Spearman's correlation test in Makassar City showed that the
high BCG immunization coverage (>90%) had no significant effect on childhood TB incidence (r=0.028; p>0.723). While
some studies found a correlation between low immunization coverage and increased childhood TB cases, BCG is more
effective in preventing severe TB forms like meningitis rather than latent infections(16). Additionally, other research suggests
that environmental factors, nutritional status, and close contact with adult TB patients play a more significant role in
childhood TB incidence than BCG immunization coverage (34,35). These findings indicate that despite high BCG
immunization coverage in Makassar City, the persistent TB incidence among children may be attributed to other risk factors
such as household exposure, population density, and inadequate sanitation. Therefore, health education for parents plays a
crucial and effective role in increasing public understanding and awareness of the importance of BCG vaccination, ensuring
better TB prevention efforts in children (36).

The bivariate analysis results indicate that among the various factors analyzed, population density is the most influential
factor affecting the incidence of tuberculosis (TB) in children in Makassar City. High population density increases the risk
of Mycobacterium tuberculosis transmission due to close contact in confined environments, particularly in densely populated
settlements and public facilities. Therefore, a more comprehensive TB control effort is needed, including raising public
awareness of TB prevention, improving housing quality with adequate ventilation, and strengthening early detection and
treatment systems for active TB cases. Additionally, community-based interventions such as health education, increasing
BCG immunization coverage, and improving nutritional status and environmental sanitation should also be reinforced to
reduce the incidence of childhood TB in Makassar City.

Acknowledgements: We would like to thank the Faculty of Public Health for supporting this research. We would also like
to thank the Respondents, 153 urban villages in Makassar City, South Sulawesi were involved for their willingness and
assistance during the data collection process.

Ethical Code: This research was approved by the Research Ethics Committee of the Faculty of Public Health, Hasanuddin
University with number 1961/UN4.14.1/TP.01.02/2024 on August 23, 2024.

Author Contributions: St. Ainul Rachmadani, Ansariadi, Ida Leida Maria, A. Arsunan Arsin, Syamsuar: Concept and
design study. ST. Ainul Rachmadani: Collecting and processing research data. All authors: Preparation of publication
manuscript.

Conflict of Interest: There is no conflict of interest in this research.

Funding: All research and publication funding is carried out independently without any financial assistance from other
parties.

REFERENCES

[1] Floyd K, Glazious P, Zumla A, Raviglione M. The global tuberculosis epidemic and progress in care,
prevention, and research: an overview in year 3 of the End TB era. Lancet Respir Med. 2018;6(4).

[2] WHO. Global Tuberculosis Report. Vol. t/malaria/, January. 2023.

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 23s
pg. 657



St. Ainul Rachmadani, Ansariadi, Ida Leida Maria, A. Arsunan Arsin, Syamsuar

[3] WHO. World Health Organization. 2024, Tuberkulosis. Available from:
https://www.who.int/indonesia/news/campaign/tb-day-2022/fact-sheets

[4] Agustina N. Kementerian Kesehatan RI. 2022. Faktor Risiko TB pada Anak. Available from:
https://yankes.kemkes.go.id/.

[5] Kemenkes RI. Petunjuk Teknis Tata Laksana Tuberkulosis Anak dan Remaja [Internet]. Kementerian
Kesehatan RI. Jakarta: Kementrian Kesehatan Republik Indonesia; 2023.

[6] Bijker EM, Horn L, LaCourse S, MacLean EL, Marais BJ. The inclusion of children and adolescents in
tuberculosis diagnostic development and evaluation—a consensus statement. Lancet Infect Dis [Internet].
2024;24:473-3099. Available from: https://doi.org/10.1016/S1473-3099(24)00339-6

[7] Pervin R, Haque MA, Bushra T, Afroz S, Das S, Talukder R, et al. Risk Factors of Childhood Extrapulmonary
Tuberculosis Compared to Pulmonary Tuberculosis in Bangladesh: A Hospital-based Study. Prev Med Res Rev.
2024;1(1):29-32.

[8] Madjid A, Muhammad S, Andi AA, Maria IL, Abdullah T, Burbahar, et al. Effect of knowledge and attitude
factors on tuberculosis incidents in mandar ethnic in the District of Majene West Sulawesi. Indian J Public Heal
Res Dev. 2019;10(8):1935-9.

[9] Noor NN, Arsin AA. Epidemiologi Dasar (Disiplin IlImu dalam Kesehatan Masyarakat). Makassar: Unhas Press;
2022.

[10] Anccunk B, Arsin A, Amiruddin R, Zulkifli Abdullah A, Suriah, Moedjiono Al. Risk factors on incidence of
tuberculosis in Tinambung, Indonesia. Gac Med Caracas. 2023;131(2):321-8.

[11] Sihaloho ED, Kamilah FZ, Rahma GR, ... Pengaruh Angka Tuberkulosis Terhadap Angka Kemiskinan Di
Indonesia: Studi Kasus 407 Kabupaten Kota. J Ilmu Ekon dan Pembang [Internet]. 2020;20(2).

[12]Lidae R, Purnawan S, Takaeb AEL. Spatial Description of the Distribution Cases of BTA Positive Pulmonary
TB in Kota Kupang. Lontar J Community Heal [Internet]. 2020;2(2):64-73. Awvailable from:
https://ejurnal.undana.ac.id/index.php/LJCH/article/view/2741

[13] Tchakounte Youngui B, Tchounga BK, Graham SM, Bonnet M. Tuberculosis Infection in Children and
Adolescents. Pathogens. 2022;11(12):1-14.

[14] Nengsi PS, Fahdhienie F, Hafnidar H. Faktor Yang Berhubungan Dengan Phbs Dalam Tatanan Rumah Tangga
Di Gampong Mulia Banda Aceh. J Med Malahayati. 2024;7(4):1138-45.

[15] Mukti AS. Faktor-Faktor Yang Berhubungan Dengan Rendahnya Cakupan Imunisasi BCG Di Wilayah Kerja
Puskesmas Sadananya. J Kesehat Bukti Tunas Husada J Ilmu Keperawatan, Anal Kesehat Dan Farm.
2020;20(1):11-20.

[16] Soesanto A, Anam MS, Arkhaesi N, Pratiwi R. Kejadian dan Faktor Risiko Tuberkulosis pada Anak Penghuni
Padat Penduduk: Studi pada Rusun Kudu. Sari Pediatr. 2022;24(1):1.

[17]Pramono JS, Amiruddin R, Maria IL, Syam A, Mallongi A. Improving Tuberculosis Detection: A
Comprehensive Evaluation of Contact Investigation Implementation. Pharmacogn J. 2024;16(5):1103-9.

[18] Satria EB, Dewata I, Umar I, Syah N, Handayuni L, Hasnita E. Predicting Tuberculosis Vulnerability Based on
Environmental Factors Using Multi-Criteria Analysis in Bukittinggi. Media Kesehat Masy Indones.
2024;20(4):152-63.

[19] Febrilia SF, Lapau B, Zaman K, Mitra M, Rustam M. Hubungan Faktor Manusia dan Lingkungan Rumah
Terhadap Kejadian Tuberkulosis di Wilayah Kerja Puskesmas Rejosari Kota Pekanbaru. J Kesehat Komunitas.
2022;8(3):436-42.

[20] Atillah CN, Wulandari RA, Kurniasari F. Environmental Factors and the Pulmonary Tuberculosis Cases in
Bandung City in 2015-2019: an Ecological Study. J Iim Kesehat Masy Media Komun Komunitas Kesehat Masy.
2023;15(4):167-75.

[21] Wardani D. Spatial Analysis of Childhood Tuberculosis and Social Determinants in Bandar Lampung. E3S
Web Conf. 2020;202:1-6.

[22] Saputra FF, Wahjuni CU, Isfandiari MA. Spatial Modeling of Environmental-Based Risk Factors of
Tuberculosis in Bali Province: an Ecological Study. J Berk Epidemiol. 2020;8(1):26.

[23]Mohan B, R V. Spatial patterns and multilevel analysis of factors associated with paediatric tuberculosis in
India. Indian J Tuberc. 2025;72(1):512-7.

[24] Nadya Damayanty Agusputri L, Yovita Hendrati L. Correlation Between Population Density, Cure Rate,
Mortality Rate With Th Afb+ Incidence in Surabaya 2018-2020. J Berk Epidemiol. 2023;11(2):180-8.

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 23s
pg. 658



St. Ainul Rachmadani, Ansariadi, Ida Leida Maria, A. Arsunan Arsin, Syamsuar

[25] Madjid A, Syafar M, Arsin AA, Maria IL. Social determinants and tuberculosis incidents on empowerment case
finding in Majene district. Enfermeria Clinica. 2020;30(4):136-40.

[26] Nina S, Rosidin U. Edukasi Penerapan Hidup Bersih dan Sehat Sebagai Upaya Pencegahan Infeksi Laten
Tuberkulosis di RW 19 Kelurahan Sukamentri Garut Kota. J Kreat Pengabdi Kpd Masy. 2024;7:3172-84.

[27] Noerhalimah T. The Scope Of PHBS In Household And Healthy Home With The Incidence Of Tuberculosis
In West Java. J Public Heal Res Community Heal Dev. 2020;4(1):28.

[28] Brillianti GH, Yovita Hendrati L. Mapping of Children’S Tuberculosis Incidence By Coverage of Bcg
Immunization, Malnutrition, and Home Environment. J Berk Epidemiol. 2022;10(3):303-11.

[29] Martinez L, Lo NC, Cords O, Hill PC, Khan P, Hatherill M, et al. Paediatric tuberculosis transmission outside
the household: challenging historical paradigms to inform future public health strategies. Lancet.
2020;7(6):544-52.

[30] Atkins S, Heimo L, Carter D, Ribas Closa M, Vanleeuw L, Chenciner L, et al. The socioeconomic impact of
tuberculosis on children and adolescents: a scoping review and conceptual framework. BMC Public Health
[Internet]. 2022;22(1):1-15.

[31] Tammi ZP, Salekede SB, Akib R, Darma S, Natsir B. Karakteristik Klinis Tuberkulosis Paru pada Anak di
Balai Besar Kesehatan Paru Masyarakat Makassar Tahun 2020-2022. PREPOTIF J Kesehat Masy.
2024;8(1):626-33.

[32] Sihaloho ED, Amru DS, Agustina NI, Purba Tambak HS. Pengaruh Angka Kemiskinan Terhadap Angka
Tuberkulosis Di Indonesia. JABE (Journal Appl Bus Econ. 2021;7(3):325.

[33] Sjahrani T, Neneng Sari. Hubungan Antara Pemberian Vaksinasi BCG Dengan Kejadian Tuberkulosis Pada
Anak Di RSUD DR.H. Abdul Moeloek. Dunia Kesmas. 2018;7:204-11.

[34] Martinez L, Cords O, Liu Q, Acuna-Villaorduna C, Bonnet M, Fox GJ, et al. Infant BCG vaccination and risk
of pulmonary and extrapulmonary tuberculosis throughout the life course: a systematic review and individual
participant data meta-analysis. Lancet Glob Heal. 2022;10(9):e1307-16.

[35] Sriwahyuni, Efi; Umbul Wahyuni, Chatarina 2021. The Indonesian Journal of Public Health. Yuniarti, Rosyada
Amrina, 2021. 2021;16(2):2004.

[36] Hasanuddin, Amiruddin R, Arsin AA, Noor NN, Manyullei S, Stang. the Effect of Audio-Visual Media on the

Behavior Giving Tuberculosis Prevention Therapy To Toddlers in Majene, Indonesia. Community Pract.
2024;21(6):789-801.

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 23s
pg. 659



