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Abstract: Pulmonary tuberculosis poses a major global health challenge, particularly 

among children. Accurate and early diagnosis is critical for effective treatment, yet 

diagnosing pulmonary tuberculosis in children is often complicated by their nonspecific 

clinical symptoms and the difficulties in collecting samples. This study aims to identify the 

risk factors and comorbidities associated with tuberculosis in children. The research 

methodology employed is a systematic literature review (SLR), with data gathered by 

documenting all relevant international journal articles sourced from four databases such as 

Google Scholar, PubMed, Scopus, and ProQuest. During the review process using the 

PRISMA Flow Diagram, only 7 of the 152 records were initially identified after applying 

inclusion and exclusion criteria. Key results reveal that HIV infection greatly increases the 

risk of tuberculosis in children due to weakened immune systems. Malnutrition is another 

significant factor, with undernourished children facing a much higher risk of contracting 

tuberculosis. Breastfeeding practices were also found to influence tuberculosis rates, with 

improper practices associated with higher incidences. Additionally, a  history of contact with 

tuberculosis patients and lower socioeconomic status were found to increase the likelihood 

of developing the disease. Vitamin D deficiency wa s also identified as a potential factor 

influencing tuberculosis outcomes in children. This study highlights several key risk factors 

for pediatric pulmonary tuberculosis. Tackling these issues through comprehensive 

healthcare measures could improve early detection and targeted interventions, so it has better 

health outcomes for children at risk. The government's policy strategy regarding End TB 

2030 is also the basis for what must be done immediately to prevent an increase in 

pulmonary tuberculosis mortality rates. 

Keywords: children, HIV, malnutrition, pulmonary tuberculosis, risk factors, systematic 

literature review. 

Introduction 

Pulmonary tuberculosis (TB) remains a significant global health issue, especially affecting children 

(Maphalle et al., 2022). Diagnosing and treating TB in children presents unique challenges and is a 

leading cause of illness and death worldwide (Thomas, 2017). Early and accurate diagnosis is crucial 
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for effective treatment and preventing disease progression, yet this is often complicated by nonspecific 

clinical symptoms and difficulties in obtaining appropriate specimens (Ramos et al., 2017). 

Children with pulmonary TB may exhibit symptoms similar to other common childhood illnesses, such 

as fever, cough, weight loss, and fatigue, making diagnosis challenging. This symptom overlap can lead 

to delays in diagnosis and treatment, while the difficulty in obtaining suitable specimens, like sputum 

samples, further complicates accurate diagnosis (Maphalle et al., 2022). 

Children from low socioeconomic backgrounds face significant barriers to accessing healthcare (Choi 

et al., 2023). Moreover, the low level of community awareness and parental knowledge about the 

importance of pulmonary TB screening contributes to delays in diagnosis and management (Tolossa et 

al., 2014). 

To address these diagnostic challenges, it is essential to identify specific risk factors and comorbidities 

associated with TB in children. Understanding these factors can aid healthcare providers in developing 

effective screening and diagnostic protocols for the pediatric population. This study aims to explore 

these risk factors and comorbidities, enhancing the understanding of TB in children and improving 

diagnostic processes. 

By focusing on the unique aspects of TB in children, this research seeks to uncover patterns that may 

be less apparent in adults. Identifying these risk factors and comorbidities could lead to earlier detection 

and targeted interventions, ultimately improving health outcomes for children with pulmonary 

tuberculosis. The findings could enhance clinical practices and public health policies, advancing the 

management of pediatric TB globally. 

Materials and Methods 

The research methodology utilized in this study is the Systematic Literature Review (SLR). This method 

involves a thorough and structured process to identify, assess, and analyze relevant research articles 

concerning the risk factors of pulmonary tuberculosis in children aged 0–14 years. The article references 

were sourced from four online databases: Google Scholar, PubMed, Scopus, and ProQuest. The search 

keywords included “risk factors” AND “pulmonary tuberculosis” OR “pediatric” OR “children.”  

To assess the quality of relevant studies included in the literature review, we used an evaluation scale 

based on the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta -Analyses) 

diagram. Inclusion and exclusion criteria were applied to select studies relevant to the topic under 

discussion. The inclusion criteria covered cross-sectional, cohort, and case-control studies; participants 

were pediatric tuberculosis patients aged 0-14 years; articles included tuberculosis diagnostic criteria 

(both bacteriological and clinical diagnosis), and only articles in English were considered. Exclusion 

criteria comprised duplicate studies, review articles, animal studies, studies without relevant results, 

unavailable full texts, conference abstracts, and studies on extrapulmonary tuberculosis. During the 

review process by the PRISMA flow diagram, 152 records were initially identified, but only 7 studies 

were included after applying inclusion and exclusion criteria. 
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Results and Discussion 

Results 

The PRISMA flow chart demonstrates the systematic approach used to review the literature concerning 

the risk factors for pulmonary tuberculosis (TB)  in children aged 0 to 14 years. The process is divided 

into several stages: Identification, Screening, and Inclusion. A total of 152 records were identified from 

various databases, they are Google Scholar (n = 18), PubMed (n = 38), Scopus (n = 65), and ProQuest 

(n = 31). Before screening, 30 records were removed. This included 4 duplicate records and 26 records 

that were marked as ineligible by automation tools. Of the 118 records screened, 27 were excluded 

based on relevance to the study. So, 91 reports were sought for retrieval. However, 21 reports were not 

retrieved for further assessment. Out of the 70 reports assessed for eligibility, several were excluded for 

various reasons: 15 reports were unavailable in full text, 37 focused on extra-pulmonary research, and 

11 were published in non-English journals. Eventually, 7 reports were included in the systematic review. 

This thorough and systematic method ensured that only the most relevant and available studies were 

selected, thus improving the quality and dependability of the review concerning risk factors for 

childhood pulmonary tuberculosis 

 

Figure 1. PRISMA Flow Diagram
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Discussion 

Table 1: Literature Review Results 

No. Title Author Year Location Desain Study Sample Result 

1 Prevalence, associated risk 
factors and rifampicin 
resistance pattern of pulmonary 
tuberculosis among children at 
Debre Markos Referral 
Hospital, Northwest, Ethiopia 

Ayalew, M.L., Yigzaw, 
W.B., Tigabu, A., 
Tarekegn, B.G. 

2020 Ethiopia Quantitative, 
Cross-

sectional 

384 
respondents 

1. Children with HIV were 14.78 times 
more likely to develop TB compared 
to those without HIV.  

2. The rate of pulmonary tuberculosis in 
children with a history of TB exposure 
was 11.76% (AOR=14.78, 95% CI: 
4.43 -- 49.26), significantly higher 
than in those without such exposure. 

3. Malnourished children were 4.11 times 
more susceptible to contracting 
tuberculosis compared to those with 
adequate nutritional status. 

2 Frequency of pulmonary 
tuberculosis in severely acute 
malnourished children and its 
association with inappropriate 
feeding practice 

Bushra Khalil, 
Mohammad Hussain, 
Wajiha Taj, Sajid Iqbal, 
Mohammad Irshad, 
Muhammad Jamal Khan, 
Ihsan Ullah 

2020 Pakistan Quantitative, 
Cross-

sectional 

222 
respondents 

1. Out of 222 individuals, 82 (36.9%) 
were diagnosed with TB. Among 
these, 58 patients (70.7%) were 
severely malnourished, and only 2.4% 
had been breastfed.  

2. A significantly lower rate of 
breastfeeding (p<0.05) was linked to a 
higher incidence of TB.  

3. The majority (63.4%) of TB cases 
began complementary feeding later 
than the recommended age (p<0.05). 

4. Factors such as family type, illiteracy, 
poverty, and lack of immunization 

89 

https://www.scopus.com/record/display.uri?eid=2-s2.0-85094638482&origin=resultslist&sort=plfdt-f&listId=64703925&listTypeValue=Docs&src=s&imp=t&sid=b6b3d37c24f53a45c41496f81679de48&sot=sl&sdt=sl&sl=0&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85094638482&origin=resultslist&sort=plfdt-f&listId=64703925&listTypeValue=Docs&src=s&imp=t&sid=b6b3d37c24f53a45c41496f81679de48&sot=sl&sdt=sl&sl=0&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85094638482&origin=resultslist&sort=plfdt-f&listId=64703925&listTypeValue=Docs&src=s&imp=t&sid=b6b3d37c24f53a45c41496f81679de48&sot=sl&sdt=sl&sl=0&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85094638482&origin=resultslist&sort=plfdt-f&listId=64703925&listTypeValue=Docs&src=s&imp=t&sid=b6b3d37c24f53a45c41496f81679de48&sot=sl&sdt=sl&sl=0&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85094638482&origin=resultslist&sort=plfdt-f&listId=64703925&listTypeValue=Docs&src=s&imp=t&sid=b6b3d37c24f53a45c41496f81679de48&sot=sl&sdt=sl&sl=0&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85094638482&origin=resultslist&sort=plfdt-f&listId=64703925&listTypeValue=Docs&src=s&imp=t&sid=b6b3d37c24f53a45c41496f81679de48&sot=sl&sdt=sl&sl=0&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85094638482&origin=resultslist&sort=plfdt-f&listId=64703925&listTypeValue=Docs&src=s&imp=t&sid=b6b3d37c24f53a45c41496f81679de48&sot=sl&sdt=sl&sl=0&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85094638482&origin=resultslist&sort=plfdt-f&listId=64703925&listTypeValue=Docs&src=s&imp=t&sid=b6b3d37c24f53a45c41496f81679de48&sot=sl&sdt=sl&sl=0&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85094638482&origin=resultslist&sort=plfdt-f&listId=64703925&listTypeValue=Docs&src=s&imp=t&sid=b6b3d37c24f53a45c41496f81679de48&sot=sl&sdt=sl&sl=0&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85094638482&origin=resultslist&sort=plfdt-f&listId=64703925&listTypeValue=Docs&src=s&imp=t&sid=b6b3d37c24f53a45c41496f81679de48&sot=sl&sdt=sl&sl=0&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85094638482&origin=resultslist&sort=plfdt-f&listId=64703925&listTypeValue=Docs&src=s&imp=t&sid=b6b3d37c24f53a45c41496f81679de48&sot=sl&sdt=sl&sl=0&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85094638482&origin=resultslist&sort=plfdt-f&listId=64703925&listTypeValue=Docs&src=s&imp=t&sid=b6b3d37c24f53a45c41496f81679de48&sot=sl&sdt=sl&sl=0&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85094638482&origin=resultslist&sort=plfdt-f&listId=64703925&listTypeValue=Docs&src=s&imp=t&sid=b6b3d37c24f53a45c41496f81679de48&sot=sl&sdt=sl&sl=0&relpos=0&citeCnt=6&searchTerm=
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No. Title Author Year Location Desain Study Sample Result 

were not significantly associated with 
an increased risk of TB. 

5. Malnutrition and poor feeding 
practices were associated with a higher 
risk of developing pulmonary 
tuberculosis. 

3 Alert sign and symptoms for 
the early diagnosis of 
pulmonary tuberculosis: 
analysis of patients followed by 
a tertiary pediatric hospital 

Elisa F., Garmen D., 
Laura L., Elena B., 
Marta L.C., Antonino R., 
Paolo R., Alberto V., 
Massimiliano R., 
Umberto R. 

2022 Rome Quantitative, 
Retrospective 

Cohort 

226 patients Significant risk factors pointed out are 
contact history with TB and 
lymphadenopathy 

4 Risk of infection and disease 
with Mycobacterium 
tuberculosis among children 
identified through prospective 
community-based contact 
screening in Indonesia 

Rina Triasih, Collin R., 
Trevor D., Stephen M.G 

2015 Indonesia Quantitative, 
Retrospective 

Cohort 

269 
children 

1. A notable correlation was observed 
between the prevalence of infection or 
disease among child contacts and the 
smear positivity of the index case (chi-
squared for trend, 20.29; P<0.001).  

2. The sole factors linked to the disease 
in both univariate and multivariate 
analyses were whether the child 
contact was undernourished or had a 
positive TST. 

5 The child ecosystem and 
childhood pulmonary 
tuberculosis: A South African 
perspective 

Teresa D., Lesley W., 
Grant T., Sabine B., 
Margaretha, Lindy B., 
Martin P., Keertan D., 
Mark P., Katherine, 
Caroline K., Dan J.S., 
Heather J. Zar 

2022 South 
Africa 

Quantitative, 
Prospective 

Cohort 

 

 

1202 
children 

1. Univariate analyses showed that 
childhood malnutrition and caregiver 
smoking were linked to treated or 
confirmed PTB.  

2. In multivariate analyses, factors such 
as being male and having been 
hospitalized, along with low 
socioeconomic status, were associated 
with PTB. 
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No. Title Author Year Location Desain Study Sample Result 

 

6 Effects of Vitamin D 
supplementation on 
resolution of fever and cough in 
children 
with pulmonary tuberculosis: A 
randomized 
double-blind controlled trial in 
Indonesia 

Lianda Tamara, Cissy B 
Kartasasmita, 
Anggraini Alam, Dida A 
Gurnida 

2022 Indonesia Case 
Controlled 

84 patients The Indonesian Pediatric Society has 
created a scoring system to assess and 
evaluate the diagnosis and treatment of 
pediatric TB in children. This system 
includes symptoms such as cough, fever, 
and nutritional status as key factors in 
evaluating clinical TB in children. 

7 Tuberculosis preventive 
treatment should be considered 
for all household contacts of 
pulmonary tuberculosis patients 
in India 

Paradkar M, 
Padmapriyadarsini C, 
Jain D, Shivakumar 
SVBY, Thiruvengadam 
K, Gupte AN, et al. 

2020 India Quantitative, 
Cohort 

997 patients HIV infection and undernutrition are 
independently associated with the 
occurrence of incident TBI. 
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Based on the table above, this is a summary of research studies on childhood pulmonary tuberculosis 

(TB) conducted in various locations, including Ethiopia, Pakistan, India, Italy, South Africa, and 

Indonesia. The studies, conducted between 2015 and 2022, employ quantitative methodologies such as 

cross-sectional, retrospective cohort, prospective cohort, and case-control designs. Key findings include 

a significantly higher likelihood of TB among children with HIV in Ethiopia, the association of 

malnutrition and inappropriate feeding practices with TB in Pakistan, and the correlation between 

household TB contact and disease prevalence in Indonesia. In South Africa, malnutrition and caregiver 

smoking are linked to TB, while in India, HIV infection and undernutrition are independently associated 

with incident TB. The document underscores the importance of early diagnosis, proper nutrition, and 

effective contact screening in the management and prevention of childhood TB. 

Research gaps related to tuberculosis (TB) in children encompass several important aspects, such as 

limited epidemiological data in certain regions, a lack of studies on the effectiveness of diagnostic 

methods for children, and the scarcity of research on specific risk factors affecting this age group. 

Additionally, there is insufficient understanding of the immune response in children to TB infection 

compared to adults, which impacts the development of appropriate detection and treatment strategies. 

To specifically address these gaps, research could focus on gathering more comprehensive data from 

underrepresented populations, particularly in countries with a high TB burden. Furthermore, we should 

prioritize additional studies on the development and validation of more sensitive diagnostic tools for 

children. By focusing on these aspects, research can provide new insights that support early detection 

and more effective treatment of TB in children, as well as contribute to the improvement of more 

targeted health policies. 

According to Table 1: Literature Review Results above, there are 6 (six) risk factors of pulmonary 

tuberculosis in children that will be identified. It is expected that more effective policy strategies or 

interventions can be developed to prevent and reduce the incidence of tuberculosis in children.  

HIV 

HIV (Human Immunodeficiency Virus) plays a major role in the onset of pulmonary tuberculosis (TB) 

in children. By impairing the immune system, HIV makes it harder for the body to combat infections 

such as TB. Children with HIV are especially at risk due to their still-developing immune systems, and 

HIV can hasten the progression from latent TB infection to active TB disease (Ayalew et al., 2020).  

According to Dodd et al. (2017), research indicates that HIV-infected children face a higher risk of 

developing TB. Studies have demonstrated that children who are HIV-positive are more likely to 

contract TB than those who are HIV-negative. This increased susceptibility is due to the 

immunosuppressive properties of HIV, which interfere with the body's ability to contain 

Mycobacterium tuberculosis, the bacteria that causes TB. 

A study in South Africa, where both HIV and TB are common, revealed that children with HIV 

experienced a markedly higher rate of TB. The research underscored the necessity for combined HIV 

and TB treatment programs to tackle the dual challenges of these diseases. It also stressed the critical 
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role of early HIV testing and antiretroviral therapy (ART) in lowering the risk of TB among HIV-

infected children (Venturini et al., 2014). 

A study by Fry et al. (2019) conducted in India examined the clinical diagnosis of pulmonary TB in 

children living with HIV. The study revealed that HIV-infected children often present with atypical TB 

symptoms, making diagnosis more challenging. It underscored the necessity for healthcare providers to 

be vigilant and consider TB in HIV-positive children, even when symptoms are not typical. These 

findings underscore the critical need for comprehensive healthcare strategies that address both HIV and 

TB in pediatric populations. Early diagnosis, prompt treatment, and continuous monitoring are essential 

to improve outcomes for children affected by both HIV and TB (Vonasek et al., 2022). Collaborative 

efforts between healthcare providers, governments, and international organizations are crucial to 

combating the intertwined epidemics of HIV and TB in children (Olivier & Luies, 2023).   

The findings suggest a strong correlation between HIV and increased susceptibility to TB in children, 

where HIV-induced immunosuppression accelerates the progression from latent to active TB. This 

interaction highlights the need for integrated HIV and TB management strategies. According to the 

technical guidelines for managing latent TB infection (2020), Indonesia has implemented Isoniazid 

Preventive Therapy (IPT) for two high-risk groups: people with HIV/AIDS (ODHA) and children under 

5 years old who live with active TB patients but are not diagnosed with TB. However, its 

implementation remains far from the 40% target set for 2018. According to the Global TB Report 

(2019), only 16% of ODHA (7,681 individuals) and 8.5% of children under 5 years old (6,080 children) 

received IPT. Another issue is the low adherence and completion rates of the therapy, partly due to the 

long duration of treatment. Therefore, this research needs to be revisited in light of the developments in 

comorbid diseases and an individual's immune system to assess the effectiveness of TB treatment with 

Isoniazid. 

Malnutrition 

Malnutrition plays a major role in the onset of pulmonary tuberculosis (TB) in children. The interaction 

of malnutrition compromises the immune system, hindering the body's ability to combat infections such 

as TB. In children, malnutrition is especially detrimental as it affects growth and immune function, 

thereby heightening their vulnerability to TB. 

Research by Khalil et al. (2020) found that more than a third of malnourished patients had pulmonary 

TB. The study showed that the risk of developing TB rose with the extent of malnutrition. This finding 

underscores the critical role that adequate nutrition plays in preventing TB, particularly in vulnerable 

pediatric populations. The study's results emphasize the need for nutritional interventions as part of 

comprehensive TB prevention strategies. Supporting this, Ayalew et al. (2020) found that malnourished 

children were 4.11 times more likely to develop TB compared to those with adequate nutrition. This 

heightened risk is linked to the weakened immune systems in malnourished children, which accelerates 

the progression from latent TB infection to active TB disease. The study underscores the need to address 

malnutrition to mitigate the TB burden in children. 

Additionally, research over the last decade has consistently demonstrated a strong connection between 

malnutrition and increased TB risk in children. A study revealed that children with severe acute 
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malnutrition were more prone to TB compared to well-nourished peers, highlighting the importance of 

incorporating nutritional support into TB control strategies (Robinson et al., 2014). These studies 

highlight the critical need for comprehensive healthcare strategies that address both malnutrition and 

TB in children. Addressing malnutrition through improved dietary intake, supplementation, and food 

security measures is crucial in reducing the burden of TB. Early diagnosis and treatment of TB, 

combined with nutritional rehabilitation, can significantly improve health outcomes for children 

affected by both conditions.  

Further studies are needed to evaluate the effectiveness of nutritional interventions, such as dietary 

supplementation or food assistance programs, in reducing the risk of TB in children in high TB-burden 

areas. This research could reveal whether improved nutritional intake helps strengthen the immune 

system and prevent TB infection. A randomized controlled trial could compare TB incidence between 

groups receiving nutritional supplementation and those who do not. The study could also explore the 

optimal duration of interventions and the most effective types of nutrition while considering 

environmental factors and children's health status. The results are expected to form the basis for better 

TB prevention policies. 

Breastfeeding 

Breastfeeding plays a crucial role in a child's health and has been proven to protect against various 

infections, including pulmonary tuberculosis (TB). The antibodies and protective factors found in breast 

milk strengthen the immune system, offering substantial defense against diseases such as TB. The 

World Health Organization (WHO) advises exclusive breastfeeding for the first six months, followed 

by continued breastfeeding along with appropriate complementary foods until at least two years of age. 

A notable study by Khalil et al. (2020) investigated the link between inadequate breastfeeding practices 

and the occurrence of childhood pulmonary TB. The research revealed that starting breastfeeding late 

and not exclusively breastfeeding for at least six months was associated with a higher risk of TB in 

children. Khalil's findings underscored the crucial role of exclusive breastfeeding in enhancing a child's 

immune defense and reducing TB risk, emphasizing the need for early initiation and continued exclusive 

breastfeeding as effective measures for TB prevention in children. 

Breast milk contains important immunological factors, such as antibodies, that offer protection against 

Mycobacterium tuberculosis, the bacterium causing TB. It improves cell-mediated immunity and 

supports the development of T cells, which are essential for a strong immune response. Additionally, 

breastfeeding boosts the innate immune system, providing further protection against TB and other 

infections. 

Recent research supports these conclusions. For example, Azzahrain et al. (2023) found that children 

who were not exclusively breastfed for the initial six months had a much higher prevalence of TB. In a 

study conducted in Surabaya, Indonesia, it was noted that 83.3% of children in the case group were not 

exclusively breastfed, and there was a significant correlation between exclusive breastfeeding and a 

lower incidence of TB (p = 0.003). 

Furthermore, Aziz (2018) reported that children who were not exclusively breastfed had a 9.198 times 

higher risk of developing pulmonary TB compared to those who were exclusively breastfed. This 
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research underscored the critical role of exclusive breastfeeding in improving immune development and 

protecting infants from exposure to infectious diseases and unhealthy environments. The anti -

inflammatory components in breast milk also help control inflammation in infants, further contributing 

to their overall health and resistance to TB. 

In conclusion, exclusive breastfeeding is a fundamental practice for ensuring child health and 

preventing diseases such as pulmonary TB. The immunological benefits of breast milk, including the 

enhancement of cell-mediated immunity and the presence of anti-inflammatory agents, are crucial for 

protecting children against TB. Promoting and supporting proper breastfeeding practices can 

significantly reduce the burden of TB in pediatric populations. 

Contact History with TB  

Research in TB epidemiology highlights the critical impact of having a history of contact with TB 

patients on the prevalence of TB in children. Breastfeeding provides essential nutrients and antibodies 

that help strengthen the child's immune system, offering protection against infections like TB. A lack 

of adequate breastfeeding, particularly in early infancy, may compromise immune development, leaving 

children more susceptible to TB. Ayalew’s study in Ethiopia found that the rate of pulmonary 

tuberculosis among children who had been in contact with TB patients was 11.76%, which is notably 

higher than in those without such exposure. The study reported an adjusted odds ratio (AOR) of 14.78, 

with a 95% confidence interval (CI) ranging from 4.43 to 49.26, indicating a markedly increased risk 

of TB for children with exposure to TB patients. This underscores the importance of contact history as 

a significant risk factor for TB (Ayalew et al., 2020). 

Supporting these findings, additional research confirms that contact history is a major risk factor for TB 

in children. Additionally, lymphadenopathy, characterized by swollen lymph nodes, has been 

recognized as another key risk factor (Thomas, 2017). The accumulation of evidence from these studies 

emphasizes the need for targeted public health strategies for children with known TB exposure and 

those showing symptoms such as lymphadenopathy. By prioritizing these high-risk groups, health 

authorities can better direct resources and implement preventive measures to mitigate TB spread among 

vulnerable pediatric populations. 

These insights underscore the urgency of incorporating detailed contact history assessments in TB 

screening protocols for children. Enhanced surveillance and early intervention strategies can 

significantly mitigate the risk of TB transmission, particularly in regions with high endemicity (Cole et 

al., 2020). The findings from Ayalew et al., (2020) research, along with corroborative studies, provide 

a compelling case for prioritizing contact history in the fight against pediatric tuberculosis, thereby 

contributing to more effective public health strategies and improved health outcomes for children. 

Socio-economic Status 

Research on risk factors for tuberculosis (TB) in children increasingly highlights the importance of 

financial status in influencing disease prevalence. A study conducted by Teresa in South Africa delved 

into the multifaceted determinants of pediatric tuberculosis and found compelling evidence linking low 

socioeconomic status to higher incidences of the disease. The study employed multivariate analyses to 

discern the impact of various factors on pulmonary tuberculosis (PTB) among children. It was revealed 
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that proximal factors such as male gender and prior hospitalization were significantly associated with 

PTB. However, it was the distal factor of low socioeconomic status that emerged as a critical 

determinant, underlining the intricate interplay between socioeconomic conditions and health outcomes 

in the context of TB (DeAtley et al., 2021). The correlation between socioeconomic status and the risk 

of tuberculosis in children is multifaceted and deeply entrenched in the broader social determinants of 

health. Low socioeconomic status often correlates with a range of conditions that elevate the risk of TB. 

These include inadequate living conditions, poor nutrition, limited access to healthcare, and higher 

exposure to environmental risk factors. Children from low-income families are more likely to live in 

overcrowded housing with poor ventilation, which facilitates the transmission of Mycobacterium 

tuberculosis. Moreover, financial constraints can hinder access to timely medical care, leading to delays 

in diagnosis and treatment, thereby increasing the severity and spread of the disease (WHO, 2024).  

In addition to these direct associations, low socioeconomic status can indirectly influence TB outcomes 

through its impact on the immune system. Chronic malnutrition, which is more prevalent in 

economically disadvantaged communities, compromises immune function, making children more 

susceptible to infections like TB. Furthermore, the stress associated with living in poverty can have 

detrimental effects on overall health, exacerbating the vulnerability to infectious diseases (Nidoi et al., 

2021).  

Another study highlights the urgent need for public health interventions that address the socioeconomic 

factors influencing health to effectively combat pediatric tuberculosis. Improving living conditions, 

increasing access to quality healthcare, and ensuring adequate nutrition can help reduce the risk factors 

linked to low socioeconomic status. These comprehensive strategies are crucial in lowering the 

incidence of TB among children and achieving broader public health objectives. The findings 

emphasize the importance of adopting a holistic approach to TB prevention and control, extending 

beyond medical treatment to include social and economic reforms that support vulnerable populations 

(Teresa, 2022).  

Economic empowerment for people with TB and survivors is a crucial step in supporting their recovery 

and preventing them from falling back into the cycle of poverty. There are several ways to economically 

empower them, including training and assistance for small businesses, access to financial resources, 

decent job opportunities, fundraising, and economic skills training.  

Effect of Vitamin D 

An area of particular interest is the impact of vitamin D supplementation on alleviating symptoms like 

fever and cough in children with pulmonary tuberculosis. Research suggests that vitamin D is essential 

for proper immune function, and its deficiency may hinder the body’s ability to fight infections, 

including TB. Providing children with vitamin D supplements could potentially strengthen their 

immune response, leading to faster recovery from common TB symptoms, such as prolonged fever and 

chronic cough. 

In Indonesia, the Indonesian Pediatric Society has recognized the importance of a comprehensive 

approach to diagnosing and evaluating TB in children (Tamara et al., 2022). They have developed a 

scoring system that incorporates symptoms like cough and fever, along with nutritional status, to assess 

96 



Machrumnizar et al, Risk Factors of Pulmonary Tuberculosis in Children (0-14 Years):……. 

 

clinical TB in pediatric patients. This scoring system reflects the understanding that TB manifests with 

a range of clinical symptoms and that nutritional health, including vitamin D levels, can significantly 

impact disease progression and recovery. By integrating nutritional status into the diagnostic criteria, 

the Indonesian Pediatric Society underscores the potential interplay between vitamin deficiencies and 

TB, advocating for a holistic approach to patient care. 

On an international level, policies regarding vitamin D consumption and its role in preventing and 

managing tuberculosis in children are gaining attention. Various health organizations are examining the 

potential benefits of ensuring adequate vitamin D intake as part of TB control strategies (Buonsenso et 

al., 2022). These policies advocate for routine vitamin D supplementation, especially in regions where 

deficiency is prevalent, as part of broader public health initiatives to reduce TB incidence. The rationale 

is that sufficient vitamin D levels may enhance the immune system's capacity to fend off infections, 

thereby lowering the risk of TB in children. Such policies are informed by a growing body of research 

suggesting that addressing vitamin D deficiency could be a key component in the fight against 

tuberculosis. 

The interplay between vitamin D deficiency and other risk factors, such as malnutrition and socio-

economic disparities, exacerbates the vulnerability of children to TB. These insights highlight the need 

for further research to solidify the connection between vitamin D and TB outcomes. Further research is 

needed to determine the optimal dose and duration of vitamin D supplementation that is most effective 

in reducing the risk of TB in children, particularly in areas with high levels of vitamin D deficiency. 

Additionally, it is important to investigate the role of vitamin D in enhancing the immune response to 

Mycobacterium tuberculosis in children and assess whether this mechanism differs from that in adults. 

This research aims to reduce the risk of TB in children. If a strong relationship is established, 

incorporating vitamin D supplements into TB treatment protocols could become standard practice, 

offering a simple yet effective way to enhance recovery rates and reduce the global burden of 

tuberculosis in children.  

Conclusion 

The prevalence and management of pulmonary tuberculosis (TB) in children are influenced by factors 

such as HIV infection, malnutrition, breastfeeding practices, contact with TB patients, socioeconomic 

status, and vitamin D levels. To reduce the incidence of TB in children, comprehensive measures are 

needed, including early detection, management of comorbidities, social protection,  and cross-sector 

collaboration. Early detection is crucial for quick diagnosis, while the management of comorbidities, 

particularly TB/HIV, must be prioritized. Social protection and poverty reduction help alleviate the 

economic burden on affected families. Cross-sector cooperation, along with political commitment and 

adequate resources, is essential for the sustainability of child TB elimination programs. A limitation of 

this study is the lack of journals discussing pulmonary TB in children aged 0-14 years, which hampers 

the collection of sufficient data for comprehensive conclusions. 
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