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1. Introduction 

 

Among the leading sources of morbidity and death in children aged 0–14 years are tuberculosis (TB), which accounts 
for approximately 12% of the total 10.6 million TB cases in the world in 2023 and contributes to 3–25% of the total TB cases 
(World Health Organization, 2023). Children might represent up to 20% of the global burden of TB at endemic locations; hence, 
the real situation can vary from forecasts given adequate reporting systems and appropriate diagnoses (Richens et al., 2020). 
Nevertheless, there is a fairly modest rate of TB-identified cases and notifications, particularly in developing nations with 
limited resources, such as Indonesia; the estimated TB incidence of children aged 0–14 in 2022 is 110,881 children, or 
approximately 15.3% of all TB cases in Indonesia (Ministry of Health of the Republic of Indonesia, 2023). According to a survey 
by the United Nations International Children's Emergency Fund (UNICEF), 35% of instances of TB among children between the 
ages of 0 and 14 are unreported, meaning that these 110,881 children constitute only 65% of the total child TB cases in 2022 
(UNICEF Indonesia, 2022). These data indicate that the level of community transmission is relatively high. 

Bacteriological testing is the standard diagnostic method for adult TB but has low sensitivity and specificity when used 
in children (Basile et al., 2022). Since the prevalence of TB in children serves as an immediate indicator and surrogate for TB 
spread in the community, there is a dearth of novel, easily used, and inexpensive diagnostic methods for TB, especially in 
remote areas with limited laboratory and X-ray facilities, which adds to existing problems (UNICEF Indonesia, 2022). The 
diagnosis of tuberculosis in children aged 0–14 years without specific symptoms is a major challenge for doctors, academics, 
and program managers because it can hinder diagnosis and lead to worse treatment outcomes (Siddalingaiah et al., 2023). 
Current diagnostic methods have limited sensitivity, especially in children aged 0–14 years (Namuganga et al., 2021). The 

Abstract Tuberculosis is a serious global health issue and is particularly prevalent among children. Early and correct 
diagnosis is very important for effective management, but tuberculosis diagnosis in children is often difficult because the 
clinical symptoms are nonspecific and difficult to collect specimens. This study aims to determine risk factors based on 
sociodemographic, socioeconomic, nutrition and clinical status associated with tuberculosis. This study is a cross-sectional 
study. Children aged 0 to 14 years who came to the community health center with one or more clinical symptoms related 
to TB from January to December 2023 were studied. Research participants underwent two diagnostic methods, clinical and 
bacteriological. Positive Clinical diagnosis was found to be 72.4%. Meanwhile, bacteriologically confirmed participants were 
10.3%, the remainder were unable to produce sputum. Most respondents were men (62.8%), with 66% of respondents aged 
≥5 years, and those sociodemographic factors have a significant relationship with tuberculosis in children (p<0.05). This 
study found that 64.7% of respondents had a BMI <18.5 and significantly related to tuberculosis in children (p<0.05). 
Furthermore, tuberculosis incidence and malnutrition also have a significant relationship (p<0.05). Contact with active 
tuberculosis cases shows a significant difference in the proportion of tuberculosis and nontuberculosis cases (p=0.009), 
while 57.1% of children were exposed to cigarette smoke (p<0.05). Government health insurance (BPJS) was used by 70.5% 
of respondents who were tested positive for tuberculosis, and it is statistically significant (p<0.05). Other socioeconomic 
factors were also significant (p <0.05) for tuberculosis cases in children whose parents had low education at 85.9%; have 
96.8% of jobs with a household income equal to or more than the provincial minimum wage (UMP) of 60.3%. In the future, 
these factors can be utilized to construct prediction models for clinical diagnosis in children suspected of tuberculosis, 
especially machine learning-based models, in addition to tuberculosis-related clinical symptoms. 
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scoring system, an alternative for diagnosing TB in children, has not yet been fully implemented according to guidelines 
(Ministry of Health of the Republic of Indonesia, 2023; World Health Organization, 2022). 

In addition to clinical and biological variables, several socioeconomic and environmental variables increase the 
likelihood of TB in children between the ages of 0 and 14. These risk factors are very useful for predicting the development of 
TB disease. Therefore, identifying the risk factors for TB in children is crucial for making a diagnosis and initiating treatment as 
soon as possible for the best outcomes. Community health centers in Indonesia are the main place where TB patients seek 
treatment, so they are the starting point for TB case care, which includes early diagnosis, treatment, and reporting. The purpose 
of this study was to assess the sociodemographic, socioeconomic, and clinical risk factors for TB in children aged 0 to 14 years 
who exhibited one or more TB-related clinical symptoms. 

 

2. Materials and methods 
 

2.1. Data collection 
 

This research was conducted at a community health center in the administrative area of South Jakarta, Indonesia. The 
respondents were children aged 0--14 years who came with a cough to receive treatment at community health centers 
between January and December 2023. 

 

2.2. Research design 
 

We used a cross-sectional design and studied children with normal nutritional status or malnutrition, including all 
genders, aged 0--14 years, who presented with a cough to receive treatment at community health centers between January 
and December 2023. The number of respondents was determined via consecutive sampling, and the sample size was 
determined via the total sampling method. All respondents who met the inclusion criteria were included in the study. TB 
diagnosis is categorized on the basis of clinical diagnosis (accompanied by X-rays and/or tuberculin tests) and bacteriology. The 
clinical diagnosis was determined by the occurrence or absence of symptoms of a persistent cough lasting more than 2 weeks, 
weight depletion or no weight gain in the previous two months, fever ≥2 weeks, and malaise ≥2 weeks. Sociodemographic 
factors (age, sex, age group, weight, height, nutritional status) were recorded during the medical history. Contact with active 
TB cases, history of BCG immunization, and exposure to cigarette smoke/air pollution were categorized dichotomously. 
Socioeconomic factors (education, employment, parental income, and health insurance) were also categorized dichotomously. 
This study also recorded the presence or absence of comorbid factors (HIV and DM). A child's nutritional status is determined 
by body mass index (BMI), which is calculated as the ratio of body weight in kilograms to height in meters squared. 
Furthermore, the BMI value of children aged 0–60 months must be compared with the WHO 2005 standard BMI value (WHO, 
2006) and BMI values for children and adolescents (5–19 years old) in comparison to the WHO/NCHS 2007 reference (WHO, 
2007). 
 

2.3. Data analysis 
 

All the data that had been collected and entered into standard Microsoft Excel were then analyzed via SPSS for Windows 
(SPSS Inc. version 25.0, Chicago, IL). The variables were initially examined univariately, and then a chi-square statistic was used 
to evaluate categorical variables to determine risk factors in children with tuberculosis. The McNemar statistic was used to 
estimate the proportions of risk variables between TB patients and non-TB patients. A statistically significant probability is 
smaller than 0.05. The odds ratio (OR) and 95% confidence interval (CI) were computed to ascertain the strength of the link. 
 

3. Results and Discussion 
 

The purpose of this cross-sectional study was to identify the predictive variables for both TB and non-TB diagnoses 
among children aged 0–14 years in Community Health Center facilities in Indonesia. TB risk factors such as HIV and diabetes 
were not found in the child respondents, so no analysis was carried out. 

In this study, 113 out of 156 respondents were diagnosed with pulmonary TB from January to December 2023. Among 

the TB patients who received treatment, 72.4% of the respondents were clinically diagnosed with pulmonary TB. 

Bacteriologically confirmed TB cases were found in 10.3% of the respondents, and 89.7% of the respondents were unable to 

produce phlegm. Most of the respondents (62.8%) were boys, with 34% being less than five years old and 66% being older than 

five years (Table 1). Negative smear test results reportedly contribute to 13–20% of transmission and are, on average, 20–25% 

more infectious than positive test results (Asadi et al., 2022). Previous studies reported that most TB cases were diagnosed on 

the basis of clinical criteria (50–58%) (Chilyabanyama et al., 2024; Zürcher et al., 2019). Similarly, a previous cohort study 

reported that 16% (58/372), 95% CI, and 12–19% of the cases were smear-negative (Chilyabanyama et al., 2024), indicating 

that 84% of the TB cases were smear positive. However, another study reported that 65.2% of TB patients had negative BTA 

results and that 34.8% had positive BTA results (Campos et al., 2016). 
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Table 1 Characteristics related to sociodemographic factors, TB contact, BCG immunization, nutritional status, and exposure to smoking/air 
pollution between TB and non-TB respondents. 

Characteristics Frequency  TB Non-TB p Value Odd Ratio (OR) 95% CI 

 N, mean %, SD      
Bacteriological diagnosis        
Yes 
No 

16 
140 

10.3 
89.7 

16 
97 

0 
43 

0.009* - - 

Age (year)      
<5 years 
≥5 years 

53 
103 

34 
66 

38 
75 

15 
28 

0.000¶ 0.964 
1.019 

0.594 – 1.564 
0.790 – 1.315 

Gender      
Boy 
Girl 

98 
58 

62.8 
37.2 

72 
41 

26 
17 

0.000¶ 1.054 
0.918 

0.797 – 1.393 
0.589 – 1.429 

Weight (kg) 19.6218 8.94918   0.000* - 18.21 – 21.04 
Height (cm) 104.3910 26.23235   0.000* - 100.24 – 108.54 
Body Mass Index (BMI)      
<18.5 
>18.4 

101 
55 

64.7 
35.3 

91 
22 

10 
33 

0.000* 3.463 
0.254 

1.997 – 6.005 
0.168 – 0.382 

Contacts with active TB patients      
Yes 
None 

85 
71 

54.5 
45.5 

62 
51 

23 
20 

0.002¶ 1.026 
0.970 

0.741 – 1.420 
0.664 – 1.418 

BCG immunization      
Yes 
No 

114 
42 

73.1 
26.9 

85 
28 

29 
14 

0.328* 1.115 
0.761 

0.883 – 1.408 
0.445 – 1.302 

nutritional status      
Malnutrition 
Normal 

100 
56 

64.1 
35.9 

90 
23 

10 
33 

0.000* 3.425 
0.265 

1.974 – 5.941 
0.178 – 0.396 

Smoke exposure/air polution      
Yes 
None 

89 
67 

57.1 
42.9 

65 
48 

24 
19 

0.006¶ 1.031 
0.961 

0.756 – 1.405 
0.645 – 1.432 

 *Chi-square test, p value <0.05; ¶McNemar test, p value <0.05.
 

TB disease is generally determined on the basis of clinical diagnosis and is accepted when bacteriological evidence is 
unavailable (Abdullahi et al., 2021). As is often reported, most respondents were boys. Various studies have reported similar 
findings, with TB cases occurring more often in boys (Alao et al., 2020; Campos et al., 2016; Chidambaram et al., 2021) and 
variations in the age range of children who contract TB. Younger children are believed to be more affected than older children 
are (Hamid et al., 2019; Ogbudebe et al., 2018; Tilahun & Gebre-Selassie, 2016; Vukugah et al., 2022) due to household contact 
with active TB patients and immature immunity. However, exposure to active TB can also occur in the community. Boys tend 
toward physical activity and high socialization, so they enjoy playing outside the house. This causes boys to potentially 
encounter adult active TB and be exposed to cigarette smoke or air pollution (Martínez-Andrés et al., 2017; Miller et al., 2021). 

Malnutrition and tuberculosis (TB) are reciprocally associated: malnutrition increases the likelihood of having active TB 
by six to ten times, and TB contributes to malnutrition in patients (Feleke et al., 2019; Musuenge et al., 2020). Patients with 
active TB tend to be underweight and have a BMI less than 18.5 kg/m2, which is considered an index of malnutrition. Thus, TB 
incidence is strongly correlated with poor nutrition and low BMI (Musuenge et al., 2020). The possibility of TB increases due to 
malnutrition, both micro- and macrodeficits, and compromised immunity. Infection with TB can intensify metabolism and 
require more energy, which can lead to eased appetite and nutritional malabsorption, ultimately increasing the possibility of 
being underweight (Feleke et al., 2019; Vonasek et al., 2022). A previous study revealed that, compared with the control group, 
TB patients had a greater likelihood of having a BMI of less than 18.5 kg/m2 (Kitonsa et al., 2020). The nutritional status in this 
study was assessed via BMI; 64.7% of the respondents had a BMI <18.5, which was significantly associated with the incidence 
of childhood TB (p<0.05). 

This study revealed that 54.5% of the respondents had a history of interaction with active TB patients. The proportions 
of TB and non-TB cases in the child group differed significantly when the children were exposed to cases of active TB (p 
value=0.002). The strong connection between TB disease in children and a history of interaction with the source of TB cases is 
crucial since it is well known that the risk of developing TB is directly proportional to the number of germs to which a child is 
exposed (Koura et al., 2023). Multivariate analysis in previous research revealed a significant relationship between household 
contacts of children with active TB, with OR = 15 288 and 95% CI: 5,378–43 457; household contacts with smokers, with OR = 
7,094 and 95% CI: 2,128–23 648; and contacts > 18 hours with TB sufferers, with OR = 4.681 and 95% CI: 1.198–18.294 (Laghari 
et al., 2019). Children under the age of five, especially those under 1 year, who meet a source of TB cases usually have a 50% 
chance of contracting TB, and ninety-five percent of TB cases occur within a year after contact. Home contacts, caregivers, and 
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medical professionals are considered close contacts of active tuberculosis patients (Patra et al., 2015) because they have a 
greater chance of contracting Mycobacterium tuberculosis and developing primary active tuberculosis (Rea et al., 2022; 
Reichler et al., 2018). 

This study revealed that 73.1% of the respondents had been vaccinated against BCG. The sole licensed and amply used 
vaccine to prevent TB prompted by M. tuberculosis is Bacillus Calmette-Guérin (BCG) (Casey et al., 2016; Katelaris et al., 2019). 
BCG immunization is highly effective in preventing meningitis and miliary TB in children, with a 70 to 80% success rate (Katelaris 
et al., 2019; Roy et al., 2019). An 18-year cohort study in Tunisia reported that 36.5% of TB cases occurred in individuals who 
received BCG vaccination, whereas 63.3% of unvaccinated individuals did (Bennasrallah et al., 2019). 

The respondents in this study more often had a history of exposure to cigarette smoke (57.1%), but none of the 
respondents had a history of HIV or diabetes (Table 1). In numerous countries where the prevalence of tuberculosis is high, 
most children are exposed to cigarette smoke or secondhand smoke. A comprehensive analysis encompassing eighteen 
observational studies revealed that exposure to tobacco-related smoke resulted in children being 3.41 times more likely to 
contract tuberculosis and 1.64 times more likely to develop latent tuberculosis infection (Patra et al., 2015). Research in Spain 
reported that exposure to cigarette smoke in children (95% CI: 9.63–18.17) increased the prevalence of TB (13.48%) (Altet et 
al., 2022). Greater vulnerability to pulmonary tuberculosis has been attributed to several biological factors, including poor 
mucosal secretion clearance, impaired alveolar macrophage phagocytic capacity, diminished immunological reactions, and/or 
CD4+ lymphopenia caused by cigarette nicotine (Burusie, Enquesilassie, Addissie, Dessalegn, & Lamaro, 2020; Wang et al., 
2020). Another study that examined the relationship between TB disease and exposure to cigarette smoke reported that the 
detrimental impact of smoking on tuberculosis transmission was significantly reduced immediately after smoking cessation, 
highlighting the value of smoking cessation programs in the fight against TB (Chu et al., 2021). Case‒control studies carried out 
in Brazil and India have shown that firewood or biomass smoke, apart from cigarette smoke, is a separate threat to TB. 
However, there is currently still a dearth of information about the pathway through which biomass smoke results in chronic 
pulmonary illness (Báez-Saldaña et al., 2021; Sarkar et al., 2017). 

The World Health Organization (WHO) lists fever, inexplicable weight decrease, lethargy or exhaustion, sweating at 
night, chest pain, and cough lasting longer than two weeks as manifestations and indicators of TB (World Health Organization, 
2024). Given the risk of overdue diagnosis in those infected and subsequent spread via close contacts, over time, cough is the 
most noticed manifestation of tuberculosis, thus summoning inquiry, particularly in resource-constrained states where 
tuberculosis incidence rises (defined as ≥100 in 100 000 inhabitants) (Field et al., 2018). Most respondents in the current study, 
79.5%, came to the health center with cough symptoms, and the remaining 20.5% did not experience cough complaints. The 
change in body weight was not very different; only 49.4% of the respondents experienced weight loss. A total of 55.8% of the 
respondents had a fever, and 44.2% did not have a fever; malaise was present in 59.6% of the respondents, and 40.4% did not 
have malaise (Table 1). In the study population conducted in the Philippines, which provided positive TB test results, 84.9% of 
patients experienced cough ≥ 2 weeks, fever ≥ 2 weeks of unexplained cause (6.9%), and considerable and unintended weight 
loss (9.5%), and 6.3% of patients experienced exhaustion, sluggishness, and malaise (Lee et al., 2019). The findings of these 
studies revealed that all participants with cough symptoms, regardless of the length of time for TB examination, presented 
increased sensitivity from forty-two percent to fifty-one percent (Cheng et al., 2015). 

This research revealed that 70.5% of respondents who had national health insurance facilities (BPJS) and 75.5% of 
respondents tested positive for pulmonary TB. Meanwhile, research in the Philippines reported that 16% of individuals who 
tested positive for TB were enrolled in a health insurance program (51%) (Lee et al., 2019). Since TB is known to be a disease 
of poverty, the national health insurance program in Indonesia both improves the capacity of TB patients to seek treatment 
and contributes significantly to the TB reporting rate. Another study revealed that 60.3% of patients' household income was 
either per or exceeded the provincial minimum wage (UMP). Almost all the respondents' parents had jobs, 96.8% of  

Whom were grouped as nongovernment workers (85.1%) or government workers (10.9%), but only 14.1% had higher 
education (Table 2). A systematic review revealed a correlation between tuberculosis and poor educational attainment, with 
a pooled odds ratio of 2.34 (Ricvan Dana et al., 2024). In a South African study including adolescents aged 12 to 18 years, the 
characteristics that were predictive of TB were older age, ethnic background, low household earnings, and basic schooling or 
less for both parents (Tchakounte et al., 2022).

With respect to socioeconomic factors (Table 2), TB in childhood occurs more often in families with lower parental 
education (p = 0.005), parents who have jobs (p < 0.001), parents with incomes greater than or equal to the UMP (p < 0.001), 
and those with health insurance (p < 0.001). The associations between clinical features and the incidence of bacteriological TB 
in pediatric patients are displayed in Table 3. Symptoms of cough (p < 0.001), subfebrile fever (p < 0.001), malaise (p < 0.001), 
and weight loss or no weight gain (p < 0.001) were significantly different between TB and non-TB events. Owing to the 
correlation with the increasing prevalence of TB, socioeconomic determinants are linked to the availability of healthcare 
services, the capacity to fulfill nutritional demands, and the availability of decent and standardized living spaces (Hameed e al., 
2019). Working parents are linked to the external environment and to tuberculosis infection, which can spread to children. The 
exposure that children obtain from a household member who has TB is nearly fourfold inclined to contract the disease (Long 
et al., 2022; Martinez et al., 2017). 
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Table 2 Characteristics related to socioeconomic factors, clinical symptoms, and smoke exposure between TB and non-TB respondents. 

Characteristics Frequency TB Non-TB p Value* Odd Ratio (OR) 95% CI 

 N, mean %, SD      
Parents education      
Low 
High 

134 
22 

85.9 
14.1 

97 
16 

37 
6 

0.005¶ 0.998 
1.015 

0.66 – 1.150 
0.425 – 2.422 

Parents occupation      
Not working 
Working 

5 
151 

3.2 
96.8 

4 
109 

1 
42 

0.000¶ 1.522 
0.988 

0.175 – 13.238 
0.932 – 1.047 

Household income      
< UMP 
>= UMP 

62 
94 

39.7 
60.3 

42 
71 

20 
23 

0.000¶ 0.799 
1.175 

0.536 – 1.192 
0.859 – 1.606 

Government health insurance      
None 
Yes 

46 
110 

29.5 
70.5 

30 
83 

16 
27 

0.000¶ 0.713 
1.170 

0.435 – 1.170 
0.906 – 1.510 

Chronic coughing ≥2 weeks       
Yes 
None 

124 
32 

79.5 
20.5 

90 
23 

34 
9 

0.937* 1.007 
0.972 

0.842 – 1.206 
0.490 – 1.931 

Weight loss or does not increase 
in the last 2 months 

      

Yes 
None 

77 
79 

49.4 
50.6 

60 
53 

17 
26 

0.000¶ 1.343 
0.776 

0.893 – 2.020 
0.568 – 1.059 

Subfebris febris ≥2 weeks       
Yes 
None 

87 
69 

55.8 
44.2 

63 
50 

24 
19 

0.003¶ 0.999 
1.001 

0.731 – 1.365 
0.675 – 1.486 

Malaise ≥ 2 weeks        
Yes 
None 

93 
63 

59.6 
40.4 

67 
46 

26 
17 

0.024¶ 0.981 
1.030 

0.737 – 1.305 
0.669 – 1.585 

*Chi-square test, p value <0.05; ¶McNemar test, p value <0.05. UMP = provincial minimum wage. 
 

Table 3 Characteristics related to clinical factors among TB and non-TB respondents on the basis of bacteriological diagnosis. 

Characteristics Frequency TB Non-TB p Value* Odd Ratio (OR) 95% CI 

 N, mean %, SD      
Chronic cough ≥2 weeks      
Yes 
2. None 

124 
32 

79.5 
20.5 

14 
2 

110 
30 

0.000¶ 1.114 
0.583 

0.908 – 1.366 
0.154 – 2.216 

Weight drop or did not rise in the previous 2 months      
Yes 
2. None 

77 
79 

49.4 
50.6 

7 
9 

70 
70 

0.000¶ 0.875 
1.125 

0.490 – 1.562 
0.708 – 1.787 

Subfebris fever ≥2 weeks      
Yes 
2. None 

87 
69 

55.8 
44.2 

11 
5 

76 
64 

0.000¶ 1.266 
0.684 

0.880 – 1.822 
0.323 – 1.446 

Malaise ≥ 2 weeks       
Yes 
2. None 

93 
63 

59.6 
40.4 

10 
6 

83 
57 

0.000¶ 1.054 
0.921 

0.704 – 1.578 
0.474 – 1.788 

¶McNemar test, p value <0.05. 
 

4. Conclusions 
 

Despite this modest study, this study underscores the importance of sociodemographic factors, socioeconomic factors, 
active TB contacts, malnutrition conditions, and exposure to cigarette smoke or air pollution in the diagnosis of TB in children, 
in addition to TB-related clinical symptoms (cough, fever, malaise, and weight loss). 
 

Ethical considerations 
 

All procedures involving patients in this study were approved by the Ethical Review Committee of the Faculty of Medicine, 
Trisakti University No.055/KER/FK/I/2024. Informed consent was signed by all patients' legal guardians. 
 

Conflict of interest 
 

The authors have disclosed no conflicts of interest. 
 

Funding 

https://www.malque.pub
https://www.malque.pub/ojs/index.php/msj
https://doi.org/10.31893/jabb.21001


 
6 

 

  

 

Machrumnizar et al. (2025) 

https://www.malque.pub/ojs/index.php/msj 

 

This research received no external financial support. 
 

References 

Abdullahi, O., Moses, N., Sanga, D., & Annie, W. (2021). The effect of empirical and laboratory-confirmed tuberculosis on treatment outcomes. Scientific 
Reports, 11(1), 14854. doi:10.1038/s41598-021-94153-0 

Alao, M. A., Maroushek, S. R., Chan, Y. H., Asinobi, A. O., Slusher, T. M., & Gbadero, D. A. (2020). Treatment outcomes of Nigerian patients with tuberculosis: 
A retrospective 25-year review in a regional medical center. PloS one, 15(10), e0239225. doi:10.1371/journal.pone.0239225 

Altet, N., Latorre, I., Jiménez-Fuentes, M. Á., Soriano-Arandes, A., Villar-Hernández, R., Milà, C., . . . Group, o. b. o. P. S. S. W. (2022). Tobacco Smoking and 
Second-Hand Smoke Exposure Impact on Tuberculosis in Children. Journal of Clinical Medicine, 11(7), 2000. Retrieved from https://www.mdpi.com/2077-
0383/11/7/2000 

Asadi, L., Croxen, M., Heffernan, C., Dhillon, M., Paulsen, C., Egedahl, M. L., . . . Long, R. (2022). How much do smear-negative patients really contribute to 
tuberculosis transmissions? Re-examining an old question with new tools. eClinicalMedicine, 43. doi:10.1016/j.eclinm.2021.101250 

Báez-Saldaña, R., Canseco-Raymundo, A., Ixcot-Mejía, B., Juárez-Verdugo, I., Escobar-Rojas, A., Rumbo-Nava, U., . . . Arrieta, O. (2021). Case–control study 
about magnitude of exposure to wood smoke and risk of developing lung cancer. European Journal of Cancer Prevention, 30(6), 462-468. 
doi:10.1097/cej.0000000000000644 

Basile, F. W., Nabeta, P., Ruhwald, M., & Song, R. (2022). Pediatric Tuberculosis Diagnostics: Present and Future. Journal of the Pediatric Infectious Diseases 
Society, 11(Supplement_3), S85-S93. doi:10.1093/jpids/piac082 

Bennasrallah, C., Kacem, M., Dhouib, W., Zemni, I., Ben Fredj, M., Abroug, H., . . . Sriha Belguith, A. (2019). BCG vaccination and tuberculosis prevention: A 
forty years cohort study, Monastir, Tunisia. PloS one, 14(8), e0219991. doi:10.1371/journal.pone.0219991 

Burusie, A., Enquesilassie, F., Addissie, A., Dessalegn, B., & Lamaro, T. (2020). Effect of smoking on tuberculosis treatment outcomes: A systematic review and 
meta-analysis. PloS one, 15(9), e0239333. doi:10.1371/journal.pone.0239333 

Campos, L. C., Rocha, M. V. V., Willers, D. M. C., & Silva, D. R. (2016). Characteristics of Patients with Smear-Negative Pulmonary Tuberculosis (TB) in a Region 
with High TB and HIV Prevalence. PloS one, 11(1), e0147933. doi:10.1371/journal.pone.0147933 

Casey, R. M., Dumolard, L., Danovaro-Holliday, M. C., Gacic-Dobo, M., Diallo, M. S., Hampton, L. M., & Wallace, A. S. (2016). Global Routine Vaccination 
Coverage, 2015. MMWR Morb Mortal Wkly Rep, 65(45), 1270-1273. doi:10.15585/mmwr.mm6545a5 

Cheng, J., Wang, L., Zhang, H., & Xia, Y. (2015). Diagnostic Value of Symptom Screening for Pulmonary Tuberculosis in China. PloS one, 10(5), e0127725. 
doi:10.1371/journal.pone.0127725 

Chidambaram, V., Tun, N. L., Majella, M. G., Ruelas Castillo, J., Ayeh, S. K., Kumar, A., . . . Karakousis, P. C. (2021). Male Sex Is Associated With Worse 
Microbiological and Clinical Outcomes Following Tuberculosis Treatment: A Retrospective Cohort Study, a Systematic Review of the Literature, and Meta-
analysis. Clinical Infectious Diseases, 73(9), 1580-1588. doi:10.1093/cid/ciab527 

Chilyabanyama, R., Kamanga, N., & Mwandia, J. N. (2024). Factors associated with tuberculosis treatment outcomes among TB patients aged 15 years and 
older at chawama level one hospital in Lusaka, Zambia. Global Public Health, 19(1), 2307979. doi:10.1080/17441692.2024.2307979 

Chu, A. L., Lecca, L. W., Calderón, R. I., Contreras, C. C., Yataco, R. M., Zhang, Z., . . . Huang, C.-C. (2021). Smoking Cessation in Tuberculosis Patients and the 
Risk of Tuberculosis Infection in Child Household Contacts. Clinical Infectious Diseases, 73(8), 1500-1506. doi:10.1093/cid/ciab504 

Feleke, B. E., Feleke, T. E., & Biadglegne, F. (2019). Nutritional status of tuberculosis patients, a comparative cross-sectional study. BMC Pulmonary Medicine, 
19(1), 182. doi:10.1186/s12890-019-0953-0 

Field, S. K., Escalante, P., Fisher, D. A., Ireland, B., Irwin, R. S., Adams, T. M., . . . Weir, K. (2018). Cough Due to TB and Other Chronic Infections: CHEST Guideline 
and Expert Panel Report. CHEST, 153(2), 467-497. doi:10.1016/j.chest.2017.11.018 

Hameed, S., Zuberi, F. F., Hussain, S., & Ali, S. K. (2019). Risk factors for mortality among inpatients with smear positive pulmonary tuberculosis: Smear positive 
pulmonary tuberculosis. Pakistan Journal of Medical Sciences, 35(5). doi:10.12669/pjms.35.5.919 

Hamid, M., Brooks, M. B., Madhani, F., Ali, H., Naseer, M. J., The Childhood Tuberculosis Karachi, G., . . . Amanullah, F. (2019). Risk factors for unsuccessful 
tuberculosis treatment outcomes in children. PloS one, 14(9), e0222776. doi:10.1371/journal.pone.0222776 

Katelaris, A. L., Jackson, C., Southern, J., Gupta, R. K., Drobniewski, F., Lalvani, A., . . . Abubakar, I. (2019). Effectiveness of BCG Vaccination Against 
Mycobacterium tuberculosis Infection in Adults: A Cross-sectional Analysis of a UK-Based Cohort. The Journal of Infectious Diseases, 221(1), 146-155. 
doi:10.1093/infdis/jiz430 

Kitonsa, P. J., Nalutaaya, A., Mukiibi, J., Nakasolya, O., Isooba, D., Kamoga, C., . . . Kendall, E. A. (2020). Evaluation of underweight status may improve 
identification of the highest-risk patients during outpatient evaluation for pulmonary tuberculosis. PloS one, 15(12), e0243542. 
doi:10.1371/journal.pone.0243542 

Koura, K. G., Mbitikon, O. B., Fiogbé, A. A., Ouédraogo, A. R., Kuate Kuate, A., Magassouba, A. S., . . . Badoum, G. (2023). Programmatic Implementation of 
Contact Investigation in Eight African Countries. Tropical Medicine and Infectious Disease, 8(1), 29. Retrieved from https://www.mdpi.com/2414-6366/8/1/29 

Laghari, M., Sulaiman, S. A. S., Khan, A. H., Talpur, B. A., Bhatti, Z., & Memon, N. (2019). Contact screening and risk factors for TB among the household contact 
of children with active TB: a way to find source case and new TB cases. BMC Public Health, 19(1), 1274. doi:10.1186/s12889-019-7597-0 

Lee, S., Lau, L., Lim, K., Ferma, J., Dodd, W., & Cole, D. (2019). The Presence of Cough and Tuberculosis: Active Case Finding Outcomes in the Philippines. 
Tuberculosis Research and Treatment, 2019(1), 4578329. doi:https://doi.org/10.1155/2019/4578329 

Long, R., Divangahi, M., & Schwartzman, K. (2022). Chapter 2: Transmission and pathogenesis of tuberculosis. Canadian Journal of Respiratory, Critical Care, 
and Sleep Medicine, 6(sup1), 22-32. doi:10.1080/24745332.2022.2035540 

Martínez-Andrés, M., Bartolomé-Gutiérrez, R., Rodríguez-Martín, B., Pardo-Guijarro, M. J., & Martínez-Vizcaíno, V. (2017). “Football is a boys’ game”: children’s 
perceptions about barriers for physical activity during recess time. International Journal of Qualitative Studies on Health and Well-being, 12(1), 1379338. 
doi:10.1080/17482631.2017.1379338 

Martinez, L., Shen, Y., Mupere, E., Kizza, A., Hill, P. C., & Whalen, C. C. (2017). Transmission of Mycobacterium Tuberculosis in Households and the Community: 
A Systematic Review and Meta-Analysis. American Journal of Epidemiology, 185(12), 1327-1339. doi:10.1093/aje/kwx025 

Miller, P. B., Zalwango, S., Galiwango, R., Kakaire, R., Sekandi, J., Steinbaum, L., . . . Kiwanuka, N. (2021). Association between tuberculosis in men and social 
network structure in Kampala, Uganda. BMC Infectious Diseases, 21(1), 1023. doi:10.1186/s12879-021-06475-z 

https://www.malque.pub
https://www.malque.pub/ojs/index.php/msj
https://doi.org/10.31893/jabb.21001
https://www.mdpi.com/2077-0383/11/7/2000
https://www.mdpi.com/2077-0383/11/7/2000
https://www.mdpi.com/2414-6366/8/1/29
https://doi.org/10.1155/2019/4578329


 
7 

 

  

 

Machrumnizar et al. (2025) 

https://www.malque.pub/ojs/index.php/msj 

 

Ministry of Health of the Republic of Indonesia. Tata Laksana Tuberkulosis Anak dan Remaja. Ministry of Health of the Republic of Indonesia Tahun 2023. 
Accessed on May 2, 2024. https://tbindonesia.or.id/wp-content/uploads/2024/02/Final-Petunjuk-Teknis-Tata-Laksana-TBC-Anak-Remaja-2023.pdf. 

Musuenge, B. B., Poda, G. G., & Chen, P.-C. (2020). Nutritional Status of Patients with Tuberculosis and Associated Factors in the Health Centre Region of 
Burkina Faso. Nutrients, 12(9), 2540. Retrieved from https://www.mdpi.com/2072-6643/12/9/2540 

Namuganga, A. R., Chegou, N. N., & Mayanja-Kizza, H. (2021). Past and Present Approaches to Diagnosis of Active Pulmonary Tuberculosis. Frontiers in 
Medicine, 8. doi:10.3389/fmed.2021.709793 

Ogbudebe, C. L., Adepoju, V., Ekerete-Udofia, C., Abu, E., Egesemba, G., Chukwueme, N., & Gidado, M. (2018). Childhood Tuberculosis in Nigeria: Disease 
Presentation and Treatment Outcomes. Health Services Insights, 11, 1178632918757490. doi:10.1177/1178632918757490 

Patra, J., Bhatia, M., Suraweera, W., Morris, S. K., Patra, C., Gupta, P. C., & Jha, P. (2015). Exposure to Second-Hand Smoke and the Risk of Tuberculosis in 
Children and Adults: A Systematic Review and Meta-Analysis of 18 Observational Studies. PLOS Medicine, 12(6), e1001835. doi:10.1371/journal.pmed.1001835 

Rea, E., Huard, J., & Lee, R. (2022). Chapter 11: Tuberculosis contact investigation and outbreak management. Canadian Journal of Respiratory, Critical Care, 
and Sleep Medicine, 6(sup1), 167-183. doi:10.1080/24745332.2022.2037909 

Reichler, M. R., Khan, A., Sterling, T. R., Zhao, H., Moran, J., McAuley, J., . . . Team, T. E. S. C. T. O. (2018). Risk and Timing of Tuberculosis Among Close Contacts 
of Persons with Infectious Tuberculosis. The Journal of Infectious Diseases, 218(6), 1000-1008. doi:10.1093/infdis/jiy265 

Richens, J. G., Lee, C. M., & Johri, S. (2020). Improving the accuracy of medical diagnosis with causal machine learning. Nature Communications, 11(1), 3923. 
doi:10.1038/s41467-020-17419-7 

Ricvan Dana, N., Rika, S., Pudia M, I., Benny Alexander, M., Muthia, S., Linda, R., . . . Mochammad Fariz, A. (2024). MODIFIABLE AND NON-MODIFIABLE RISK 
FACTORS FOR TUBERCULOSIS AMONG ADULTS IN INDONESIA: A SYSTEMATIC REVIEW AND META-ANALYSIS. African Journal of Infectious Diseases (AJID), 18(2), 
19-28. doi:10.21010/Ajidv18i2.3 

Roy, P., Vekemans, J., Clark, A., Sanderson, C., Harris, R. C., & White, R. G. (2019). Potential effect of age of BCG vaccination on global paediatric tuberculosis 
mortality: a modelling study. The Lancet Global Health, 7(12), e1655-e1663. doi:10.1016/S2214-109X(19)30444-9 

Sarkar, M., Srinivasa, Madabhavi, I., & Kumar, K. (2017). Tuberculosis associated chronic obstructive pulmonary disease. The Clinical Respiratory Journal, 11(3), 
285-295. doi:https://doi.org/10.1111/crj.12621 

Siddalingaiah, N., Chawla, K., Nagaraja, S. B., & Hazra, D. (2023). Risk factors for the development of tuberculosis among the pediatric population: a systematic 
review and meta-analysis. European Journal of Pediatrics, 182(7), 3007-3019. doi:10.1007/s00431-023-04988-0 

Tchakounte Youngui, B., Tchounga, B. K., Graham, S. M., & Bonnet, M. (2022). Tuberculosis Infection in Children and Adolescents. Pathogens, 11(12), 1512. 
Retrieved from https://www.mdpi.com/2076-0817/11/12/1512 

Tilahun, G., & Gebre-Selassie, S. (2016). Treatment outcomes of childhood tuberculosis in Addis Ababa: a five-year retrospective analysis. BMC Public Health, 
16(1), 612. doi:10.1186/s12889-016-3193-8 

UNICEF Indonesia. Desk Review: Pediatric Tuberculosis with a Focus on Indonesia 2022. UNICEF Indonesia. Accessed on May 2, 2024. 
https://www.unicef.org/indonesia/reports/desk-review-pediatric-tuberculosis-focus-indonesia. 

Vonasek, B. J., Radtke, K. K., Vaz, P., Buck, W. C., Chabala, C., McCollum, E. D., . . . Garcia-Prats, A. J. (2022). Tuberculosis in children with severe acute 
malnutrition. Expert Review of Respiratory Medicine, 16(3), 273-284. doi:10.1080/17476348.2022.2043747 

Vukugah, T. A., Akoku, D. A., Tchoupa, M. M., & Lambert, E. (2022). Epidemiology of Pediatric Tuberculosis and Factors Associated with Unsuccessful Treatment 
Outcomes in the Centre Region of Cameroon: A Three-Year Retrospective Cohort Study. Interdisciplinary Perspectives on Infectious Diseases, 2022(1), 2236110. 
doi:https://doi.org/10.1155/2022/2236110 

Wang, E. Y., Arrazola, R. A., Mathema, B., Ahluwalia, I. B., & Mase, S. R. (2020). The impact of smoking on tuberculosis treatment outcomes: a meta-analysis. 
Int J Tuberc Lung Dis, 24(2), 170-175. doi:10.5588/ijtld.19.0002 

World Health Organization. World health statistics 2024: monitoring health for the SDGs, Sustainable Development Goals. Geneva: WHO. Accessed on August 
21, 2024. https://www.who.int/data/gho/publications/world-health-statistics 

World Health Organization. WHO Global Tuberculosis Report 2023. Geneva: WHO. Accessed on May 2, 2024. https://www.who.int/teams/global-tuberculosis-
programme/data. 

World Health Organization. WHO consolidated guidelines on tuberculosis: Module 5: Management of tuberculosis in children and adolescents 2022. Geneva: 
WHO. Accessed on May 2, 2024. https://www.ncbi.nlm.nih.gov/books/NBK579387/pdf/Bookshelf_NBK579387.pdf. 

Zürcher, K., Ballif, M., Kiertiburanakul, S., Chenal, H., Yotebieng, M., Grinsztejn, B., . . . consortium, t. I. E. D. t. E. A. (2019). Diagnosis and clinical outcomes of 
extrapulmonary tuberculosis in antiretroviral therapy programmes in low- and middle-income countries: a multicohort study. Journal of the International AIDS 
Society, 22(9), e25392. doi:https://doi.org/10.1002/jia2.25392 

 

https://www.malque.pub
https://www.malque.pub/ojs/index.php/msj
https://doi.org/10.31893/jabb.21001
https://tbindonesia.or.id/wp-content/uploads/2024/02/Final-Petunjuk-Teknis-Tata-Laksana-TBC-Anak-Remaja-2023.pdf
https://www.mdpi.com/2072-6643/12/9/2540
https://doi.org/10.1111/crj.12621
https://www.mdpi.com/2076-0817/11/12/1512
https://www.unicef.org/indonesia/reports/desk-review-pediatric-tuberculosis-focus-indonesia
https://doi.org/10.1155/2022/2236110
https://www.who.int/data/gho/publications/world-health-statistics
https://www.who.int/teams/global-tuberculosis-programme/data
https://www.who.int/teams/global-tuberculosis-programme/data
https://www.ncbi.nlm.nih.gov/books/NBK579387/pdf/Bookshelf_NBK579387.pdf
https://doi.org/10.1002/jia2.25392


Revisi 2
by Machrumnizar FK

Submission date: 08-Jun-2024 08:03PM (UTC+0700)
Submission ID: 2398197390
File name: REVISI_6624__UAS_PIP__Machrumnizar__2306197952.docx
(59.05K)
Word count: 5502
Character count: 32168



6



3

5

6





1

3



1

1



2

4

4

4

























5%
SIMILARITY INDEX

5%
INTERNET SOURCES

4%
PUBLICATIONS

2%
STUDENT PAPERS

1 1%

2 1%

3 1%

4 1%

5 1%

6 1%

Exclude quotes On Exclude matches < 1%

Revisi 2
ORIGINALITY REPORT

PRIMARY SOURCES

repo.stikesicme-jbg.ac.id
Internet Source

www.clin-lab-publications.com
Internet Source

www.mdpi.com
Internet Source

Kedir Usmael, Tsegahun Manyazewal, Hussen
Mohammed, Getnet Yimer et al. "Patterns of
childhood tuberculosis diagnosis in Ethiopia:
A multicenter cross-sectional study",
Research Square Platform LLC, 2023
Publication

topsecretapiaccess.dovepress.com
Internet Source

www.balimedicaljournal.org
Internet Source


