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ABSTRACTObjective: Tuberculosis (TB) is a contagious disease that remains a public health problem worldwide, including in Indonesia, which ranks second in the number of TB cases according to the 2022 WHO report. In the working area of the Johan Pahlawan health center there are four factors, namely, residential density, economic status, nutritional status and knowledge, with TB patients being predominantly male with ages ranging from ≥ 46 years.
Research design: Descriptive Cross-Sectional.
Study Location and Duration: Johan Pahlawan Subdistrict, Aceh Barat Regency, is the location of the Johan Pahlawan Health Center. The study was conducted from March to May 2025. Methodology: Sample, This study included 47 participants, comprising 32 men and 15 women. Ages ranged from 20 to 73 years. All tuberculosis patients registered in the Johan Pahlawan Health Center’s service area were included. Data collection methods using primary data obtained through questionnaires and observations, while secondary data comes from medical records.
Results: The results of the study in the Johan Pahlawan Community Health Center work area in Aceh Barat Regency showed that there was no association between housing density economic status, nutritional status and knowledge with tuberculosis incidence in the study area. 
Conclusion: Based on the results of the study, residential density, economic status, nutritional status and knowledge have no relationship with the incidence of TB.



 Keywords: Tuberculosis, Housing Density, Economic Status, Nutritional Status, Knowledge



37

1. Introduction

Tuberculosis is a type of infectious disease that mainly targets the lungs, along with other similar respiratory infections, Tuberculosis triggered by the bacterium Mycobacterium tuberculosis, which can be transmitted through the air (Pezzela, 2019). Globally, tuberculosis continues to be a significant public health concern as it ranks among the primary causes of death from infectious diseases, including in Indonesia. In 2022 states that TB cases increased in 2021 to 10.6 million people, compared to 5.8 million people affected by tuberculosis in 2020. The largest contributors to TB are adult men and the productive age group, particularly those aged 45 to 54 years (WHO, 2022)
Indonesia was the third largest contributor in the world in 2020. In 2021, Indonesia ranked second in the world after India as the contributor of TB cases. The WHO also stated that an estimated 25% segment of the world’s population is estimated to have been infected with Mycobacterium tuberculosis (WHO, 2022). According to the Ministry of Health, in 2022, there were 677,464 TB cases recorded, a significant increase compared to 2021, which had 397,377 cases (Indonesia Ministry of Health, 2023).
According to the 2023 Aceh Health Profile, there were 3,936 suspected TB cases, with 1,422 or 36.12% of them receiving standard TB treatment in various cities/districts in Aceh Province (Dinkes, 2023). As reported by the Health Office of Aceh Province Department, there were 12,656 TB cases in 2024. According to data obtained from the Aceh Barat District Health Department, there were 130 TB cases in 2023, which increased to 168 cases in 2024. Based on reporting and recording of TB cases in the Johan Pahlawan Health Center work area, there were 38 cases in 2021, an increase to 45 cases in 2022, 44 cases in 2023, and 49 cases in 2024.
Based on TB control program standards, the minimum case finding target is 17.5% every quarter, with case finding achievements expected to reach 70% in one year. However, achieving this target is still a challenge so that more optimal efforts are needed in TB case finding and control efforts, especially in the Johan Pahlawan Health Center working area.
TB disease can have several impacts on sufferers, including physical, economic, psychological, and social aspects (Nabilla et al., 2024). With the increase in TB cases in the working area of the Johan Pahlawan Community Health Center, The objective of this research is to examine the prevalence of tuberculosis based on risk factors.
2. MATERIALS AND METHODS
2.1 Materials
The measures used within the scope of this research were questionnaires, observation sheets, digital scales to measure weight, and microtoise to measure height
2.2 Method 
The ongoing investigation used quantitative analytical techniques with a cross-sectional design and analytical survey research. All registered TB patients within the jurisdiction of the Johan Pahlawan Community Health Center in West Aceh were encompassed in the study population.
This research employed a total sampling technique in selecting participants, in which the entire population was used as the sample. The study includes four independent variables: housing density, economic status, nutritional status, and knowledge, as well as one dependent variable: tuberculosis incidence. The study was conducted from March to May 2025 using a questionnaire as the research instrument. This study employs univariate and bivariate tests using SPSS 26.0 for Windows. 
2. 
3. RESULTS AND DISCUSSION
3.1 Results
3.1.1 Table 1. Respondent Characteristics
	Variable
	Number(n)
	Percentage (%)

	Gender:  
	
	

	  Male
	32
	68.1

	 Female
	15
	31.9

	Age (Years): 
	
	

	 ≤ 35
	16
	34

	 36-45 
≥ 46
	6
25
	12.8
53.2

	Education:
	
	

	 Elementary School – Junior High School
	27
	57.4

	High School – College/University
	20
	42.5

	Occupation:
	
	

	Civil Servant/Military/Police/Retired Civil   Servant
	3
	6.4

	   Fisherman/Farmer/Laborer
	15
	31.9

	   Housewife
	11
	23.4

	   Self-Employed
	15
	31.9

	   Private Sector Employee
	1
	2.1

	   Student/College Student
	2
	4.3



Table 1 shows that in this study, the results indicated that the majority of respondents were in the late adult group (≥ 46 years) with 25 respondents (53.2%), while respondents in the early adult category (≤ 35 years) numbered 16 respondents (34%), followed by the middle-aged group (36–45 years) with 6 respondents (12.8%). According to the findings of this study, it became evident that a significant number of respondents were male, with 32 respondents (68.1%), followed by female respondents, with 15 respondents (31.7%). Based on the research findings, the findings indicated that most respondents had an elementary school education (SD) with 18 respondents (38.3%), followed by high school education (SMA) with 16 respondents (34%), followed by junior high school (SMP) with 9 respondents (19.1%), while respondents with a college education numbered 4 (8.5%). Based on the research findings regarding employment status, it was found that the majority of respondents worked as self-employed individuals, totaling 16 respondents (34%), followed by respondents working as fishermen/farmers/laborers, totaling 15 respondents (31.9%), respondents working as housewives (IRT), totaling 11 respondents (23.4%), while respondents working as civil servants/military/police/retired civil servants numbered 3 (6.4%), and respondents with student/college student status numbered 2 (4.3%).





3.1.2 Table 2. Frequency Distribution Based on Risk Factors
	Variable
	Number(n)
	Percentage(%)

	 Housing Density:  
	
	

	      Not Dense
	33
	70,2

	      Dense
	14
	29,8

	Economic Status: 
	
	

	      High 
	11
	23,4

	    Low 
	36

	76,6

	Nutritional Status:
	
	

	       Normal  
	19
	40,4

	     Above
	3
	6,4

	       Low
	25
	53,2

	Knowledge:
	
	

	        Good
	17
	36,2

	     Poor
	30
	63,8

	Tuberculosis:
	
	

	     New
	45
	95,8

	     Recurrence
	1
	2,1

	     Treatment Failure
	1
	2,1




Based on Table 2, it is explained that in terms of housing density, the majority of respondents had a low housing density category, with 33 respondents (70.2%) out of 47 respondents having low-density housing with an area of 8m2 occupied by ≤ 2 people. Meanwhile, 14 respondents (29.8%) fall into the high residential density category, where respondents have a living space of 8m² occupied by ≥2 people. The economic status variable revealed that the majority of participants fell within the low economic status category, with 36 respondents (76.6%) having an income of ≤ Rp.3,685,616 (below the minimum wage in West Aceh). This was followed by respondents with a high economic status, totaling 11 respondents (23.4%) with an income of ≥ Rp.3,685,616. The nutritional status variable indicates that respondents with a nutritional status/BMI < 18.5, totaling 25 respondents (53.2%), are categorized as having poor nutritional status, followed by respondents with a nutritional status/BMI between 18.0 and 25.0, categorized as having normal nutritional status, totaling 19 respondents (40.4%), and respondents with a BMI ≥ 25.0, totaling 3 respondents (6.4%), were categorized as overweight. The variable showed that most participants who obtained a score of ≤ 29 were categorized as having poor knowledge, totaling 30 respondents (63.8%), participants who obtained a score of ≥ 30 Were classified as possessing adequate knowledge, totaling 17 respondents (36.2%).


3.1.3 Table 3. Analysis of the Relationship Between Risk Factors and Tuberculosis Incidence


	

Housing Density
	
Tuberculosis Incidence
	

Total
	

P value

	
	New
	Recurrence
	Treatment Failure
	
	

	
	n
	%
	N
	%
	N
	%
	n
	%
	

	Not dense
	32
	68,1
	0
	0
	1
	2,1
	33
	70,2
	0,247


	Dense
	13
	27,7
	1
	2,1
	0
	0
	14
	29,8
	

	Total
	45
	95,8
	1
	2,1
	1
	2,1
	47
	100
	

	Economic status 
	
	
	
	
	
	
	
	
	

	High 
	10
	21,3
	0
	0
	1
	2,1
	11
	23,4
	
0,164

	Low 
	35
	74,5
	1
	2,1
	0
	0
	36
	76,6
	

	Total 
	45
	95,8
	1
	2,1
	1
	2,1
	47
	100
	

	Nutritional status
	
	
	
	
	
	
	
	
	

	Normal 
	17
	36,2
	1
	2,1
	1
	2,1
	19
	40,4
	

0,545

	More
	3
	6,4
	0
	0
	0
	0
	3
	6,4
	

	Less 
	25
	53,2
	0
	0
	0
	0
	25
	53,2
	

	Total 
	45
	95,8
	1
	2,1
	1
	2,1
	47
	100
	

	Knowledge 
	
	
	
	
	
	
	
	
	

	Good 
	17
	36,2
	0
	0
	0
	0
	17
	63,8
	
0,553

	Not so good 
	28
	59,8
	1
	2,1
	1
	2,1
	30
	36,2
	

	Total 
	45
	95,8
	1
	2,1
	1
	2,1
	47
	100
	




Based on Table 3, the results show that most respondents who experienced new tuberculosis cases had a housing density in the dense category, with 13 respondents (27.7%), and in the non-dense category, with 32 respondents (68.1%). Meanwhile, no cases of tuberculosis recurrence were found in the non-dense category, but one respondent (2.1%) in the dense category experienced tuberculosis recurrence. Additionally, one respondent (2.1%) in the non-dense category experienced treatment failure for tuberculosis, while no cases of treatment failure were found in the dense category. According to the Chi-Square analysis, the p-value obtained was 0.247 suggesting statistical significance with α = 0.05, indicating that no statistically relevant connection exists between housing density and tuberculosis incidence in the service area of the Johan Pahlawan Health Center, Aceh Barat District. 
According to the economic status variable, it was found that the majority of new tuberculosis cases occurred among respondents with low economic status, totaling 35 respondents (74.5%), while 10 respondents (21.3%) were from the high economic status group. In the high economic status category, no cases of tuberculosis recurrence were found, while in the low economic status category, 1 respondent (2.1%) experienced tuberculosis recurrence. Meanwhile, in cases of tuberculosis treatment failure, 1 respondent (2.1%) was found in the high economic status category, and no cases of tuberculosis treatment failure were found in the low economic status category. Based on the findings from the Chi-Square analysis, the p-value was 0.164 with an α value of 0.05, indicating that there was no association between economic status and tuberculosis incidence in the Johan Pahlawan Health Center Work Area, Aceh Barat District.
Regarding nutritional status, new tuberculosis cases were more prevalent in the underweight category, with 25 respondents (53.2%), while in the normal weight category, there were 17 respondents (36.2%), and in the overweight category, there were 3 respondents (6.4%). Meanwhile, in cases of tuberculosis relapse, there was 1 respondent (2.1%) in the normal weight category, while no cases of tuberculosis relapse were found in the overweight and underweight categories. Similarly, in cases of treatment failure for tuberculosis, there was 1 respondent (2.1%) in the normal weight category, but no cases of treatment failure were found in the overweight and underweight categories. The Chi-Square analysis resulted in a p-value of 0.545, indicating a lack of statistical significance, with an α value of 0.05, indicating that there was no association between nutritional status and tuberculosis cases in the Johan Pahlawan Health Center Work Area, Aceh Barat District. 
The knowledge variable showed that most respondents with a poor level of knowledge about new tuberculosis cases were 28 respondents (59.6%), while in the good knowledge category, there were 17 respondents (36.2%) who experienced new tuberculosis cases. Meanwhile, in the good knowledge category, no cases of tuberculosis recurrence were found, but in the poor knowledge category, 1 respondent (2.1%) experienced a case of tuberculosis recurrence. Meanwhile, in the good knowledge category, no cases of tuberculosis treatment failure were found, while in the poor knowledge category, 1 respondent (2.1%) experienced a case of tuberculosis treatment failure. Chi-Square testing revealed a p-value of 0.553, implying no statistically significant difference was observed, with an α value of 0.05, indicating that there is no association between knowledge and tuberculosis incidence in the Johan Pahlawan Health Center Work Area, Aceh Barat District.
3.2 Discussion
3.2.1 Relationship between Housing Density and Tuberculosis Incidence
The research results demonstrate that a significant proportion of respondents who experienced new tuberculosis cases had a housing density level in the non-dense category, accounting for 70.2%, compared to respondents living in densely populated residential areas, which accounted for 29.8%. The analysis revealed no meaningful statistical link between residential density and tuberculosis occurrence in the health service region of the Johan Pahlawan Health Center in Aceh Barat District, with a p-value of 0.247 at a significance level of 0.05.
This study aligns with the study carried out by (Kusniawati et al., 2022), Which confirms the absence of a significant relationship between population density in households and the incidence of tuberculosis within the Sukajaya Community Health Center area of Bogor Regency, with a p-value of 0.154, meaning that housing density is not related to tuberculosis. as there are still many respondents, approximately 40% of those meeting the housing density criteria, who tested positive for TB. This could be attributed to poor living conditions and unhealthy lifestyles. 
This study aligns with research carried out by (Fitriany et al., 2019), which stated that there is no association between housing density and tuberculosis incidence at the Cut Meutia General Hospital in North Aceh, with a p-value of 0.227 at α = 0.05, as other factors, such as behavioral factors, may influence TB incidence, while the majority of respondents already have housing that meets the required standards. Similarly, research conducted by (Sitanggang, 2019) in the Naibonat Health Center Work Area stated that housing density does not have a significant association with tuberculosis incidence, with a p-value of 0.348.
Based on field observations and interviews, there is no significant relationship between housing density and increased incidence of tuberculosis, due to the more dominant influence of individual and behavioral factors compared to physical aspects such as housing. The majority of respondents have housing that is not densely populated and meets health standards
3.2.2 Relationship Between Economic Status and Tuberculosis Incidence
The research findings indicate that a significant portion of new tuberculosis cases 76.6% were found among individuals with low income, while only 23.4% occurred in those with higher income levels. Despite this, statistical analysis demonstrated that housing density was not significantly related to tuberculosis incidence in the service area of Johan Pahlawan Health Center, West Aceh District, as shown by a p-value of 0.164 at a significance level of α = 0.05.
The results of the study with research carried out by (Hariadi et al., 2022), which states that there is no association between economic status/income and The occurrence of tuberculosis cases in Bengkulu City, with a p-value of 0.720. The present study additionally consistent with research conducted by (Devi et al., 2020), which states that no statistically significant correlation exists between economic status/income and tuberculosis incidence in Jambi City, with a p-value of 0.433. This study is also consistent with research conducted by (Rasyid et al., 2024), which states that there is no relationship between economic status/income and tuberculosis incidence in the Wundulako Health Center Work Area. Although economic status was not proven to have a relationship, economic status is meaningful in indicating a family's financial condition and material possessions. If the economy is low, families will struggle to meet their basic needs in accordance with health standards. 
Income is the amount of money received from a person's activities in carrying out his work, where the specified income standard is in accordance with the Provincial MSE, if access to food at the household level is disrupted, mainly due to poverty, malnutrition will definitely emerge (Khairunnas et al., 2020). According to findings obtained through observations and interviews carried out by the researcher in the field, economic status does not directly influence the increase in tuberculosis incidence, as TB transmission is more influenced by social environment, behavior, and individual awareness of health than by economic conditions.
3.2.3 The Relationship Between Nutritional Status and the Incidence of Tuberculosis
Analysis of the data showed that a significant proportion of respondents with severe malnutrition in new tuberculosis cases accounted for 53.2% compared to respondents with normal weight and underweight. The analysis did not find any statistically significant relationship between nutrition levels and the incidence of tuberculosis in the area served by the Johan Pahlawan Health Center, with a p-value of 0.545 at α = 0.05.
This study is inconsistent with the research conducted by (Rasyid et al., 2024), which stated that there is a relationship between nutritional status and the incidence of tuberculosis in the Wundulako Health Center Work Area with a p-value of 0.000, where poor nutritional status is a risk factor for TB. Therefore, comprehensive tuberculosis management necessitates an in-depth evaluation of nutritional status, as it aids in addressing disease-related complications and in understanding the role of nutrition in patient outcomes. This study aligns with research by (Oktavia & Suminar, 2024). The study supports previous research, which indicates that no significant correlation was found between nutritional condition and the prevalence of tuberculosis in the West Aceh region. 
The Kasihan 1 Yogyakarta Health Center Work Area, with a p-value of 0.867. The occurrence of tuberculosis cases in the Kasihan 1 Health Center Work Area in Yogyakarta is caused by other factors such as housing density, exposure to cigarette smoke, and contact history. 
Nutritional status plays an important role as a supporting factor in the growth and development of individuals, as well as in strengthening the body's immune system to fight infections, including infectious diseases such as tuberculosis (Makfirah et al., 2024). Nutritional support is the most essential factor for the healing process of treated patients because nutrients and food that enter the body are sources of protein to replace damaged cells and repair damaged tissue (Alamsyah et al., 2023). According to the data gathered through researcher observations and interviews in the field, it was found that nutritional status does not exhibit a significant connection to the prevalence of tuberculosis. This indicates that although nutritional status is often considered to play a role in reducing immune system function, in this context it is not the dominant factor influencing the onset of TB. In this study, environmental factors were found to have a more dominant influence on the increased risk of tuberculosis transmission.
3.2.4 The relationship between knowledge  and  tuberculosis incidence
The research results indicate that the majority of respondents with poor knowledge of tuberculosis accounted for 57.6%, compared to those with good knowledge. Based on statistical analysis, there is no significant association between knowledge and tuberculosis incidence in the service area of the Johan Pahlawan Health Center, Aceh Barat District, with a p-value of 0.553 and an α value of 0.05. 
This study aligns with research conducted by (Isra Miharti, 2022), which stated that there is no significant association between knowledge and tuberculosis incidence in the Pamenang Health Center Work Area in 2021, with a p-value of 0.566, This is influenced by the positive reception and response of the community to the information provided by the health center and the posters distributed in the Pamenang Health Center service area. 
This study does not align with research conducted by (Gulo et al., 2021), which explains that there is a relationship between knowledge and tuberculosis incidence in the Padang Bulan Health Center Work Area in Medan City with a p-value of 0.004, due to respondents' lack of knowledge about tuberculosis prevention, leading to the emergence of new tuberculosis cases. 
Knowledge is one of the factors influencing various health issues; insufficient knowledge is a factor that often impacts health problems (Anwar et al., 2020). Furthermore, it can be concluded that counseling has an influence on increasing respondents (Marniati et al., 2020). knowledge regarding basic immunization Based on field observations and direct interviews, the researchers concluded that no significant association was found between knowledge levels and the increase in tuberculosis incidence, due to the mismatch between the knowledge possessed and the application of preventive behaviors in daily life. This sensing occurs thorugh human senses, the senses of sight, hearing, smelling, tasting and touching (Marniati et al., 2017).  Although some respondents had adequate understanding of transmission methods, signs and symptoms, and tuberculosis treatment, the researchers still found many individuals who had not adopted clean and healthy living habits, such as failing to maintain proper air circulation in their homes, not wearing masks when coughing, and reluctant to undergo examinations when experiencing initial symptoms. This finding indicates that knowledge alone is insufficient to drive effective behavioral change
4. Conclusion
Findings from a study conducted in the working area of the Johan Pahlawan Community Health Center, West Aceh Regency, indicate no significant association between identified risk factors and tuberculosis incidence. One such factor is housing density, which showed a p-value of 0.247, economic status (p-value = 0.164), nutritional status (p-value = 0.545), and level of knowledge (p-value = 0.553
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