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ABSTRACT

Indone sia accounte d for 1,060,000 case s in 2022. Be ngku lu province re corded 54 case's
of BTA+ throughout 2021-2023. Zuraidah's research showed that ventilation area,
hu midity, lighting, and floor type were relate d to the incide nce of pulmonary TB in Nusa
Indah Pu ske smas Be ngku lu City. This stu dy aims to analyze e nvironme ntal factors on the

incide nce of pulmonary TB in the working area of Sawah Le bar Health Center. U sing
de scriptive analytic de sign with obse rvational analytic approach of case control type. The

re sults of univariate analysis showe d the number of re sponde nts 56 pe ople, consisting of
28 case's and 28 controls. A total of 35 re sponde nts had qualifie d occu pancy de nsity, 41

respondents had qualified ventilation, 31 respondents had unqualified lighting,
te mpe rature variable s showe d 37 re sponde nts did not qu alify, hu midity variable s had 47
qu alifie d re sponde nts, and floor type variable s 55 qu alifie d re sponde nts. Chi-squ are te st
showe d de nsity of occu pancy value p=10.001 <0.05 with OR 9.2; room ve ntilation p = 1.000
> 0.05 with OR 2.037; lighting p = 0.000 < 0.05 with OR 59.8; room te mpe rature p = 0.023
< 0.05 with OR 4.600; hu midity p = 1.000 > 0.05 with OR 1.304; and floor type p = 1.000 >
0.05 with or 2,037. Thus, three variables were related to the incidence of pulmonary
tube rcu losis, namely occupancy density, lighting, and te mpe rature, while ventilation,
hu midity, and floor type showe d no re lationship.

Keywords: E nvironme ntal Factors, Pulmonary Tu be rcu losis

INTRODUCTION

Pu lmonary tu be rcu losis is an infe ctiou s dise ase cau se d by bacte ria that attack the
lungs. Pulmonary tu be rcu losis is cau se d by the bacte riu m Mycobacte riu m tu be rcu losis,
which spre ads whe n pe ople who are sick with pu lmonary tu be rcu losis e xpe 1 the bacte ria
into the air (for e xample by cou ghing), pulmonary tuberculosis is a pre ventable and
usually curable disease (WHO, 2021).

Most of the people who de velop pulmonary TB disease each year are in the 30
countrie s with a high pu lmonary TB bu rde n, which accounts for 87% of the global total by
2023. Five countries accounte d for 56% of the world total: India (26%), Indone sia (10%),
China (6.8%), the Philippine s (6.8%), and Pakistan (6.3%). In 2023, 55% of patie nts with
pulmonary tuberculosis will be men, 33% women and 12% children and adole sce nts
(WHO, 2024).

Pulmonary TB disease is still a health problem in Indonesia. There fore, the
gove rnme nt's commitme nt with the: commu nity is very strong to achie ve the e limination
of tuberculosis by 2030. The global commitment to e nd tube rculosis is outlined in the
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compare d to 2015, a re du ction in the incide nce of tu be rcu losis by 80% by 2035

Based on data from the Ministry of Health, there are 1,060,000 people with
pulmonary tuberculosis, 31,000 people with drug resistance, 134,000 deaths from
pulmonary tuberculosis and 86% of tre atment success. To reduce this number, the
importance of joint commitme nt in the case of pulmonary tube rcu losis in Indone sia. The
gove rnme nt's commitme nt re late d to pu Imonary tu be rcu losis case s has be e n stipu late d
in Pre side ntial Re gu lation Number 67 of 2021 conce rning the Pre ve ntion of pu lmonary
tu be rcu losis (Ke me nke s, 2024).

Bengku lu Provincial He alth Office Data in 2020 amounte d to 11,035

cases, in 2021 there were 7,188 cases and the de ath rate of pulmonary TB during
tre atment was 100 cases and in 2022 there were 12,339 cases. Bengkulu city is a
contribu tor to the numbe r of pu lmonary TB case s in Be ngku lu province with 475 case s of
tube rcu losis found . This case incre ase d when compare d to 2022 as many as 343 case's,
2021 as many as 352 case s, in 2020 as many as 339 case s, and in 2019 as many as 977 case .
Pulmonary TB cases in Bengkulu city in 2023 are most ofte n found or ne tte d at Padang
Serai Health Center as the first order with 59 cases of pulmonary TB, Suka Me rindu
He alth Ce nte r with 47 case s of pu Imonary TB, Sidomu lyo He alth Ce nte r with 37 case s of
pulmonary TB, Muara Bangkahulu Health Center with 35 cases of pulmonary TB, and
Sawah Le bar He alth Ce nte r with 34 case s of pu Imonary TB (be ngku lu City He alth Office,
2023). Pulmonary TB Data Sawah Le bar Pu ske smas Be ngku lu city re corded 10 case s of
BTA+ in 2021, 18 cases of BTA + in 2022, in 2023 there was an incre ase in pulmonary
tube rcu losis case s at Sawah Le bar Pu ske smas with a total of 26 case's of BTA +.

The results of Zuraidah & Ali (2020), re se arch, show that from (65.4%) of the
people in the Nusa Indah Puske smas working are a have unqualified lighting. Of the 85
pe ople who have lighting doe s not me e t the re qu ire me nts, 49 pe ople (76.6%) who su ffe r
from pu Imonary TB with a value of p =0.008 this shows Ha acce pte d which me ans there is
a re lationship be twe e n lighting and the incide nce of pulmonary TB sme ar positive in the
Working Are a of Pu ske smas Nu sa Indah Be ngkuu City. In addition, base d on an odds ratio
of 2.722, a person who live s in a hou se with unqu alifie d lighting has a 2.722 time s gre ate r
risk of suffering from tuberculosis than a person who lives in a house with qualified
hu midity.

Base d on the de scription above, the au thor is inte re ste d in condu cting re se arch on
the analysis of e nvironme ntal factors with the incide nce of pulmonary tu be rcu losis in the
Working Are a of Sawah Le bar He alth Center in Be ngkulu City. With the formu lation of
the problem is whether there is a relationship between the density of occupancy,
ventilation, lighting, te mperature, humidity and type of floor to the incidence of
pulmonary TB in the working are a of Pu ske smas Sawah Le bar Be ngku lu City.

This study aims to determine the influence of environmental factors with the
incide nce of pu Imonary tu be rcu losis in the working are a of Pu ske smas Sawah Le bar. This
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study is important be cause environmental factors affect the incidence of pulmonary
tube rcu losis.

The re sults of the stu dy are e xpe cte d to provide knowle dge about the re lationship
of environme ntal factors with the presence of pulmonary tuberculosis in the Working
Are a of Sawah Le bar He alth Cente r in Be ngku lu City.and can serve as a gu iding mate rial
for further re se arch on the influence of the e nvironme nt with pu Imonary tu be rcu losis.

METHODS

The re se arch de sign u se d in this stu dy is de scriptive analytic. This type of re se arch
is observational analytic by using Case control Research Design.This study aims to
determine the relationship of Home environmental factors with the incidence of
pu lmonary tu be rcu losis in the Working Are a of Pu ske smas Sawah Le bar Be ngku lu City.

The popu lation in the study is a subje ct that has me t the qu ality crite ria that have
been set by the re searcher the popu lation in this study is pulmonary TB patie nts in 2024
at Sawah Le bar He alth Center . The popu lation in this stu dy was 40 pe ople. The sample
in this stu dy amou nte d to 28 re sponde nts for case and 28 re sponde nts for Control. The time
of the stu dy be gins in March 2025. This stu dy was condu cte d in the Working Are a of Sawah
Le bar He alth Cente r in Be ngku lu City.

Variable s in this study are the incide nce of pulmonary TB dise ase in the Working
Area of Sawah Lebar Health Center in Bengkulu City as a dependent variable and
occupancy density, ventilation, lighting, te mperature, humidity, and floor type as an
inde pe nde nt variable

Data retrie val techniques are primary data obtained throu gh an approach to the
parties concerned to obtain approval as a respondent. Data obtained directly from
re sponde nts throu gh inte rvie ws u sing qu e stionnaire s to de te rmine e nvironme ntal factors
that can cau se pulmonary tu be rcu losis in the working are a of Sawah Le bar He alth Center.
Se condary Data obtained from Data Profile Bengkulu City Health Office and data
Puske smas Sawah Lebar to determine the number of cases of pulmonary Tb in the
Working Are a of Pu ske smas Sawah Le bar.

Variable incide nce of pulmonary TB was obtaine d using the re gister at the he alth
cente r by looking at patie nts who have be en e xamine d and diagnose d with pu lmonary Tb
by doctors at the Sawah Lebar Health Center with results 1. He Had Pulmonary
Tu be rcu losis, 2. Not pu Imonary tu be rcu losis,

The variable density of occupancy is me asure d using a roll me ter by calcu lating
the area of the room to see the comparison between the area of the be droom with the
number of residents in one room with the measurement results 1. Not eligible, if
occu pancy de nsity < 9m2 / pe rson?.E ligible , if the occu pancy de nsity is > 9m? /pe rson

Variable ventilation is me asure d using a roll me te r by me asuring the are a of the
window and ve nt where the entry and e xit of air from the outside into the room with the
measurement results 1. Not eligible, if ventilation area < 10% of 2nd Floor Area.
Qualifie d, if the ventilation are a is > 10% of the floor are a
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Lighting variable s me asure d using a Lu x me te r by looking at the value of the lux
meter at the time of measurement to see the amount of light inte nsity coming from
sunlight that e nte rs the room and ge t the me asu re me nt re sults, name ly 1. Not qu alified,
if the illu mination level <60 lux and 2. Qu alifie d, if the illu mination le velis > 60 lux

Temperature Variable is measured using a Hygrome ter by looking at the room
temperature measured during the study and the measurement results are 1.
Unqualified, if the temperature < 18 °C and >30 °C and 2 are qualified, if itis > 18 °C
and < 30°

Hu midity Variable is me asure d using a Hygrome te r by looking at the hu midity of
the room measured at the time of the study and the measurement results are
1.Unqu alifie d, if the moisture le vel <40% and >70% and 2.1f it is 40% and 70%%

Variable type of floor me asured by looking at the type of room floor re sponde nts
with wate rproof conditions in the form of ce ramics, tile s.The condition of the floor type is
not wate rproof in the form of soil and the me asure ment re sults are 1. Not e ligible, if the
type of floor in the form of soil, bamboo, wood planks and 2. Qu alifie d, the type of floor in
the form of ce ramics, tile s (Pe rme nke s Nomor 2, 2023).

After that the data in the analysis to see the results of analysis and univariate and
bivariate analasisis

RESULTS AND DISCUSSIONS
Results Of Univariate Analysis
Table 1
Frequency Distribution of Respondents Based on Characteristics (Gender, Age,
Education, and Occupation) in the Working Area of the Sawah Lebar Community
Health Center

NO Variabel F (%)
1 Gender
Male 33 58,9 %
Ve male 23 41,1 %
Total 56 100 %
2 Age
1-20 5 8,9 %
21-40 24 42,9 %
41-60 14 25 %
61-80 13 23,2 %
Total 56 100 %
3 Education Level
No school 2 3,6 %
SD 9 16,1 %
SMP 8 14,3 %
SMA 29 51,8 %
Colle ge 8 14,3 %
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NO Variabel F
Total 56
4 Work
Not working 9 16,1 %
Hou se wife 6 10,7 %
Day laborer 17 30,4 %
Entre preneur 6 10,7 %
Retired 3 5,4 %
PNS 15 26,8 %
Total 56 100 %

Base d on the table of re sponde nt characte ristics in the working are a of the Sawah
Le bar Community Health Center, there is a fairly diverse distribution. Of the total 56
re sponde nts, the majority were male, namely 33 people (58.9%), while female
re sponde nts numbered 23 people (41.1%). This proportion shows that male re spondent
participation was more dominant in this study. The age distribution of re sponde nts shows
that the 21-40 age group is the large st, with 24 pe ople (42.9%). The 41-60 age group had
14 respondents (25%), while the 61-80 age group had 13 respondents (23.2%).
Me anwhile, the 1-20 age group had the fewe st re spondents, namely 5 people (8.9%).
This distribu tion illu strate s that the majority of re sponde nts were of produ ctive age. The
e du cational characte ristics of the re sponde nts also showe d variations in e du cational le ve Is.
High school graduates were the large st grou p with 29 re sponde nts (51.8%). Ne xt, the re
were 9 elementary school graduates (16.1%), while junior high school and colle ge
gradu ate s e ach numbe re d 8 re sponde nts (14.3%). There were 2 re sponde nts (3.6%) who
had ne ver atte nde d formal e du cation. This finding shows that most re sponde nts had a high
school e ducation. Based on occupation, the largest group was daily laborers, with 17
re spondents (30.4%). Next, there were 15 respondents (26.8%) who worked as civil
servants (PNS). There were 9 re spondents (16.1%) who we re une mploye d. Me anwhile,
there were 6 respondents (10.7%) who were housewives (IRT) and 6 re sponde nts
(10.7%) who we re entre preneurs.

Table 2
Variable Frequency Distribution
No Variable F %
1 Pu lmonary TB
Case 28 50 %
Comtrol 28 50 %
Total 56 100 %
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2 Occu pancy De nsity
Not E ligible 21 37,5 %
Qu alify 35 62,5 %
Total 56 100 %
3 Ve ntilation
Not E ligible 1 1,8 %
Qu alify 55 98,2 %
Total 56 100 %
4 Lighting
Not E ligible 31 55,4 %
Qu alify 25 44,6 %
Total 56 100 %
5 Te mpe rature
Not E ligible 37 66,1 %
Qu alify 19 33,9 %
Total 56 100 %
6 Hu midity
Not E ligible 47 83,9 %
Qu alify g 16,1 %
Total 56 100 %
7 Floor Type
Not E ligible 1 1,8 %
Qu alify 55 98,2 %
Total 56 100 %

Base d on the table, the room occu pancy de nsity variable shows that 21 re sponde nts
(37.5%) were in the non-compliant cate gory, while 35 re sponde nts (62.5%) we re compliant
with the Ministry of He alth re gu lation of > 9m2 /pe rson. For the room ve ntilation variable ,
most re sponde nts' room ve ntilation met the re quire me nts, with 55 re sponde nts (98.2%)
me e ting the criteria, and only 1 respondent (1.8%) failing to meet the require ments.
Re garding the room lighting variable , it was fou nd that 31 re sponde nts (55.4%) did not me e t
the requirements, while 41 respondents (73.2%) had room lighting that met the
requirements. The room temperature variable of the respondents also showed
suboptimal e nvironme ntal conditions, with 37 re sponde nts (66.1%) in the non-compliant
te mpe rature cate gory and only 19 re sponde nts (33.9%) me e ting the re quire ments. In
te rms of room hu midity, most re sponde nts' rooms had unsatisfactory hu midity, name ly 47
re spondents (83.9%), while only 9 respondents (16.1%) had satisfactory humidity.
Re garding the room floor type variable, the majority of respondents met the
re qu ire me nts, name ly 55 house's (98.2%), while only 1 re sponde nt (1.8%) did not mee't

the re quire me nts.
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Results Of Univariate Analysis

Table 3
Relationship of House occupancy density with pulmonary TB incidence in Sawah Lebar
Health Center working area

Occupancy Density Pulmonary Tb Total
P-Value Or
Case % Control % F
Not E ligible 17 30,4 4 7,1 21
Qualify 11 19,6 24 42,9 35 0,001 9,273
Total 28 50 28 50 56

Base d on the research results table, it shows that out of 28 (50%) re sponde nts in
the case group (pulmonary tuberculosis), there were 17 (30.4%) re spondents with a
hou sing de nsity of le ss than 9m”2 and 11 (19.6%) re sponde nts with a hou sing de nsity of
more than 9m”2. Me anwhile, out of 28 (50%) re spondents in the control group (non-
tube rcu losis), there were 4 (7.1%) re sponde nts with a hou sing de nsity of le ss than 9m”"2
and 24 (42.9%) re sponde nts with a hou sing de nsity of more than 9m”2.

The Chi-squ are te styie lde d a p-value of 0.001 <0.05. The re fore , Ho was re je cte d
and Ha was acce pte d. This indicate s that the re is a significant re lationship be twe e n hou sing
density and the incidence of pulmonary TB in the working area of the Sawah Le bar
Commu nity He alth Center, with an OR value of 9.2, which me ans that re sponde nts with a
hou sing de nsity of le ss than 9m”2 are 9.2 time's more like ly to su ffe r from pu Imonary TB
than re sponde nts with a hou sing de nsity of more than 9m”2.

Table 4
Relationship of Ventilation with pulmonary TB incidence in Sawah Lebar Health
Center working area

Ventilation Pulmonary Tb Total
P-Value Or
Case % Control % F
Not E ligible 1 1,8 0 0 1
1,000 2
Qualify 27 48,2 28 50 55 ’ 037
Total 28 50 28 50 56

The table shows that the re su lts of this stu dy from 28 re sponde nts in the case group
(pu lmonary tube rcu losis) found 1 re sponde nt with ve ntilation le ss than 10% of the floor
are a and 27 re sponde nts with ve ntilation more than 10%. Me anwhile, from 28 re sponde nts
in the control grou p (no pu Imonary tu be rcu losis), all re sponde nts had ve ntilation more than
10% of the floor are a.
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The results of the Chi-square test yielded a P value of 1.000 > 0.05, so Ha was
rejected and Ho was accepted. This indicates that there is no significant re lationship
be twe en home ventilation and the incide nce of pulmonary tube rculosis in the working
are a of the Sawah Le bar Commu nity He alth Ce nte r, with an OR value of 2.037.

Table 5
Relationship of Lighting with pulmonary TB incidence in Sawah Lebar Health Center
working area
Lighting Pulmonary Tb Total

P-Value Or

Case % Control %

F

Not E ligible 26 46,4 5 8,9 31
Qualify 2 3,6 23 41,1 25 0,000 59,800

Total 28 50 28 50 56

The results of the study show that of the 28 respondents in the case group
(pu lmonary tu be rcu losis), 26 re sponde nts had lighting le ss than 60 lux and 5 re sponde nts
had lighting more than 60 lu x. Me anwhile , ou t of 28 re sponde nts in the control grou p (non-
tube rcu losis), there were 2 re sponde nts with lighting le ss than 60 lu x and 23 re sponde nts
with lighting more than 60 lu x.

The Chi-square test resulted in a p-value of 0.000 < 0.05. There fore, Ho was
rejected and Ha was accepted. This indicates that there is a significant re lationship
be twe en lighting and the incidence of pulmonary TB in the working are a of the Sawah
Le bar Commu nity He alth Ce nte r, with an OR valu e of 59.8, me aning that re sponde nts with
lighting le ss than 60 lux are 59.8 times more likely to suffer from pulmonary TB than
re sponde nts with lighting more than 60 lu x.

Table 6 Relationship of Temperature with pulmonary TB incidence in Sawah
Lebar Health Center working area

Temperature Pulmonary Tb Total
P-Value Or
Case % Control % F
Not E ligible 23 41,1 14 25,0 37
2 4
Qualify 5 8,9 14 25,0 19 0,023 ,600
Total 28 50 28 50 56

The re sults showe d that of the 28 (50%) re sponde nts in the case grou p (pu lmonary
tube rcu losis), 23 (41.1%) had te mperatures <18*0 C and > 30”0 C, and 5 (8.9%) had
te mpe rature s that met the criteria of > 18 °C and < 30 °C. Me anwhile, of the 28 (50%)
re sponde nts in the control grou p (non-tu be rcu losis), 14 (25.0%) had te mpe rature s <180
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The Chi-square test yielded a p-value of 0.023 <0.05, so Ho was re je cte d and Ha
was accepted. This indicates that there is a significant relationship between home
te mpe rature and the incidence of pulmonary TB in the working are a of the Sawah Le bar
Commu nity Health Center, with an OR value of 4.600, which me ans that re sponde nts
whose home te mpe rature did not me et the re quire me nts of <180 C and > 30"0 C were
4.600 times more likely to suffer from pulmonary TB than re sponde nts whose home
te mpe rature me't the re quire ments of > 18 °C and <30 °C

Table 7
Relationship of humidity with pulmonary TB incidence in Sawah Lebar Health Center
working area

Humidity Pulmonary Tb Total
P-Value Or
Case % Control % F
Not E ligible 24 42,9 23 41,1 47
1 1,304
Qualify 4 7,1 5 8,9 9 A0 30
Total 28 50 28 50 56

The results of the study show that of the 28 (50%) re spondents in the case group
(pu lmonary tu be rcu losis), 24 (42.9%) re sponde nts had hu midity le ve Is < 40% and > 60%,
and 5 (7.1%) re sponde nts had hu midity le ve Is that me t the re quire me nts of > 40% and <
60%. Me anwhile, of the 28 (50%) re spondents in the control group (non-tube rcu losis),
there were 23 (41.1%) respondents with humidity < 40% and > 60 and 5 (8.9%)
re sponde nts with hu midity me e ting the re qu ire me nts > 40% and < 60%.

The Chi-square test yielded a p-value of 1.000 > 0.05, so Ha was re je cte d and Ho
was accepted. This indicates that there is no significant association between home
humidity and the incidence of pulmonary TB in the Sawah Lebar Community He alth
Center working area, with an OR value of 1.304, me aning that re sponde nts with home
hu midity be low the re quired range of < 40% and > 60% are 1.304 time s more likely to
su ffe r from pu Imonary TB than re sponde nts with room hu midity > 40% and < 60%.
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Table 8

Relationship of floor type with pulmonary TB incidence in Sawah Lebar Health Center
working area

Floor type Pulmonary Tb Total
P-Value Or
Case % Control % F
Not E ligible 1 1,8 0 0 1
1,000 2,037
Qualify 27 48,2 28 50 55 ’ ’
Total 28 50 28 50 56

The re sults showe d that of the 28 (50%) re sponde nts in the case grou p (pu lmonary
tube rculosis), 1 (1.8%) re spondent had a dirt floor and 27 (48.2%) re sponde nts had tile
floors. Me anwhile, of the 28 (50%) re sponde nts in the control group (non-tu be rcu losis),
all re sponde nts had tile flooring.

The Chi-square test yielded a p-value of 1.000 > 0.05, so Ha was re je cte d and Ho
was acce pte d. This indicate s that the re is no significant re lationship be twe en the type of
flooring in the home and the incidence of pulmonary TB in the working are a of the Sawah
Le bar Commu nity He alth Ce nte r, with an OR value of 2.037.

DISCUSSIONS
Relationship of House occupancy density with pulmonary TB incidence in Sawah Lebar
Health Center working area

Chi-squ are te st re sults obtained the value of p = 0.001 < 0.05. Ho was rejected
and Ha was acce pte d. This shows that the re is a significant re lationship be twe e n the de nsity
of home occupancy with the incidence of pulmonary TB in the working area of Sawah
Le bar He alth Center, with an OR value of 9.2 which me ans that re sponde nts who have a
hou sing de nsity of le ss than 9m”2 are at risk of 9.2 time s gre ate r su ffe ring from pu Imonary
TB than re sponde nts who have a re side ntial de nsity of more than (9m)"2.

Basic human activities determine how much space each individual needs.
e spe cially 9 m2, and a maximum of two people are allowed in one room, based on the
re gu lation of the Minister of health of the Republic of Indonesia Number 2 of 2023
conce rning the imple me ntation of Gove rnme nt Re gu lation Numbe r 66 of 2014 conce rning
E nvironme ntal He alth. The ratio of the number of family me mbers in a be droom to its
floor area is known as occupancy density. Inade quate occupancy density can result in
overcrowding. The air in the room will be polluted faster if the density is higher. The
growth and re produ ction of bacteria can increase due to increased CO2 levels in the
atmosphere. In addition, the density of occupancy increases the likelihood of more
fre qu e nt inte ractions be twe e n family me mbe rs and pe ople with pu Imonary tu be rcu losis,
which acce lerate s the spre ad of the dise ase (Ke me nkes, 2024)

The findings of this study are consiste nt with the study (Konde et al., 2020) the
re su lts of bivariate analysis u sing statistical te sts showe d that occu pancy de nsity was a risk
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rejected because the p value was below 0.05. This su gge sts a corre lation be twe e n the
incide nce of pu lmonary tu be rcu losis and occu pancy de nsity. (Gulo, 2021) also condu cte d
the same study. P value of 0.008 < 0.05 obtaine d throu gh statistical te sts Chi Squ are . This
shows that the prevalence of pulmonary TB in the Working Area of the Padang Bulan
He alth Cente r in Me dan City corre late s with the de nsity of occu pancy.

The results of Chi Square analysis showe d that the value of p is 0.001 (p < 0.05)
which me ans Ha is acce pte d and HO is re je cte d. The se results prove the existence of a
significant re lationship between the density of occupancy with the incidence of
tuberculosis in the community in the village Sorimanaon, District Angkola Mu aratais,
Sou th Tapanu li (Sire gar et al., 2022)

According to the study findings, pulmonary tube rcu losis re sponde nts we re more
common among those living in dwe llings with a de nsity of le ss than 9 meters (be low the
re comme nde d thre shold) compare d to those living in dwe llings with a de nsity of 9 me te rs.
The de nsity of the inhabitants of the Hou se will have an impact on the re side nts. It is qu ite
risky to have a house that is too large for the number of pe ople living there because it
can cause overcrowding. and the lack of oxygen consumption in the room. In addition, if
one family member has an infe ctious condition, the disease can quickly pass to other
family me mbe rs.

The relationship of home ventilation with the incidence of pulmonary tuberculosis in the
Working Area of Sawah Lebar Health Center

Chi-square te st re su lts obtaine d the value of P =1.000 > 0.05 the n hare je cte d Ho
acce pte d. This shows that there is no significant re lationship be twe en home ve ntilation
with the incidence of pulmonary TB in the working are a of Sawah Le bar He alth Center,
with an OR valu e of 2.0377 which me ans that re sponde nts who have ve ntilate d home s le ss
than 10% of floor are a are at risk of 2,037 time's gre ate r su ffe ring from pu lmonary TB than
re sponde nts who have ve ntilation are a more than 10% of floor are a.

When people with pulmonary tube rculosis cou gh, sneeze, or talk, microscopic
drople ts or drople t nuclei (le ss than 5 microns) will be re le ase d into the air, which is often
a way of transmitting tu be rcu losis from pe rson to pe rson. Ae rosol-produ cing ope rations,
including sputum induction, bronchoscopy, and laboratory tissue processing or
manipu lation of le sions, can also produce drople ts. Re sistant Bias in angina for up to four
hours and is highly contagiou s (Ke me nke sRI, 2020)

The findings Langkai et al (2020) chisquare test results obtained p = 0.089 (>
0.005). From these results, it can be interpreted that there is no relationship between
ve ntilation and the incidence of pulmonary tuberculosis. The re lationship of ve ntilation
with the incide nce of pu lmonary tu be rcu losis. From the re su Its of statistical te sts obtaine d
the value of p =0.089 (> 0.005). With the se results, it can be conclude d that there is no
re lationship be twe e n ve ntilation and the incide nce of pulmonary tube rcu losis. Althou gh
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in this study the re is no re lationship be twe e n ve ntilation and the incide nce of pulmonary
TB, everyone should pay atte ntion to the ventilation are a of e xisting home's, e spe cially
home s that have pu lmonary TB patie nts so that the transmission proce ss can be pre ve nte d.
For home s that do not have pu lmonary TB patie nts, the ve ntilation are a mu st be conside re d
be cau se it also affe cts e ve ryone . Good ve ntilation can provide natural lighting, facilitate
the entry of UV rays (U Itra Viole t) into the house so as to kill bacte ria pate gon both TB
bacteria and other bacte ria and can he lp the process of changing the air in the house, so
that the air is not good in the house can be re place d with good air

This finding is in contrast to Monintja e t al (2020), the re su Its of The Chi-square te st
obtained a value of p= 0.001(p < 0.05) which me ans that the re is a re lationship be twe en
ve ntilation are a and pulmonary TB in the working are a of bailaing he alth ce nter, with an
OR value of 3.354 time s, which me ans that re sponde nts who have ventilation area le ss
than 10% of floor are a are at risk of 3.354 time s gre ate r su ffe ring from pu Imonary TB than
re sponde nts who have ve ntilation are a more than 10% of floor are a.

Base d on the results of obse rvations by taking me asure ments, it was concluded
that pe re spons has an airway according to its re qu ire me nts so that it can re du ce the growth
of Mycobacterium tuberculosis. Even if the respondent's place of residence is
ade qu ate ly ve ntilate d, this can still be affe cte d. there is a re lationship to the incide nce of
pu lmonary TB bu t re sponde nts do not always ope n the hou se ve ntilation e ve ry day. When
inte rvie wing re sponde nts, most did not have the habit of ope ning windows. The room
be comes gloomy as a result of this circumstance due to the fact that the air dilution
proce dure was not carrie d out corre ctly. is a bacte rial growth me diu m.

He alth proble ms can arise as a re sult of the prolife ration of germs due to inade qu ate air
e xchange . Lack of ve ntilation (according to he alth crite ria, insu fficie nt nu mbe r and size of
vents). Controlling air e xchange can help health initiatives. For e xample, the House
should be ventilate d, at le ast 10% of the floor area should be used for ventilation, and
windows shou Id be opene d often, at le ast once in the morning, for air e xchange .

The relationship of Home Lighting with the incidence of pulmonary tuberculosis in the
Working Area of Sawah Lebar Health Center

Chi-squ are te st re sults obtained the value of p = 0.000 < 0.05. Ho was rejected
and Ha was acce pte d. This shows that there is a significant re lationship be twe e n lighting
with the incidence of pulmonary TB in the working are a of Sawah Le bar He alth Center,
with an OR value of 59.8, me aning that re sponde nts who have lighting le ss than 60 lux are
59.8 time's more like ly to su ffe r from pulmonary TB than re sponde nts who have lighting
more than 60 lux.

Pulmonary TB usually spre ads in dimly lit spaces with little ve ntilation, allowing
microscopic drople ts to float in the atmosphere. Longe r duration. Tu be rcu losis bacilli can
quickly die in dire ct sunlight, but will live longer in dark places Ke me nke sRI (2020),
Me anwhile, lighting can he lIp kill Mycobacte rium pu Imonary TB be cause this bacte rium
grows be st in e nvironme nts with lighting le ss than 60 lu x. Be cau se it can e radicate harmfu 1
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microorganisms such as pulmonary TB Bacillus at home, solar lighting is very important.
Be cause Mycobacte rium tu be rcu losis can be killed by UV light in the light of the world
that is de posited in the room of the house direct natural lighting can help pre vent the
spre ad of pu Imonary tu be rcu losis. Bacte ria can be kille d by sunlight of at le ast 60 lux, as
long as it is not too bright.

In line with the findings by Rahmawati et al (2021), a p-value of 0.000 (<0.05)
indicate s a re lationship be twe e n lighting and the incide nce of pulmonary tu be rcu losis in
the working are a of the Pe kalongan He alth Ce nter, base d on a bivariate analysis u sing the
Chi-square te st to asce rtain the re lationship be twe e n lighting factors and the incide nce of
the dise ase . Similar stu die's have be e n condu cte d by (Se ptidwina et al., 2022) lighting and
incidence of pulmonary TB in Betung Health Center, East OKU Regency, have a
re lationship in 2022, base d on statistical te sts with a P value of 0.004.

Findings in the field it is known that inade quate lighting in the bedroom in the
working are a of Sawah Le bar He alth Ce nte r was cau se d by se ve ral things. It is impossible
for sunlight to pe ne trate as a natural light source . be cau se re side nts rare ly ope n cu rtains
or window coverings. As a result, the room becomes dark and damp. In addition, the
improper layout of the bedroom also affects the level of lighting. The less strate gic
position of the rooms makes the sun's rays blocked, coupled with the condition of the
house s in the re gion that are close to e ach othe r. Buildings arou nd the rooms ofte n block
the entry of daylight. To overcome this problem and reduce the risk of transmission of
tube rcu losis, the re are some good habits that shou ld be imple me nte d by re side nts of the
House routinely drying mattre sses and pillows every day. Sunlight e ffectively kills
tu be rcu losis ge rms that may stick to mattre sse s and pillows. Make it a habit to always ope n
the windows during the day. This allows maximu m sunlight to e nte r and at the same time
he Ips air circu lation in the room.

The relationship of Home temperature with the incidence of pulmonary tuberculosis in
the Working Area of Sawah Lebar Health Center

Chi-squ are te st re su lts obtaine d the value of p =0.023 < 0.05, then Ho rejected
ha acce pte d. This shows that the re is a significant re lationship be twe e n home te mpe rature
and the incidence of pulmonary TB in the working area of Sawah Le bar He alth Center,
with an OR value of 4.60, which me ans that re sponde nts who have a home te mpe rature
that doe s not me e t the re qu ire me nts <180 C and > 3070 C are at risk of 4.60 time s gre ate r
suffering from pulmonary TB than respondents who have a home temperature of
re sponde nts with a te mpe rature that me e ts the re quire ments of > 18 °C and < 30 °C.

The key factor in the de ve lopme nt of Mycobacte riu m TB bacte ria is te mpe rature .
In a house that does not allow Mycobacterium tuberculosis bacteria to grow, room
temperature . pathogens will use temperature as a growth medium if it meets the
ne ce ssary re qu ire me nts, which allows the m to live for a long pe riod of time in the Home
Air. This condition allows family me mbe rs to inhale ge rms, which can le ad to the spre ad of
tube rcu losis. In addition to be ing important for blood pre ssure, oxygen consu mption and
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me tabolism, te mpe rature also affe cts the growth and de ve lopme nt of TB bacte ria. When
the home te mperature is be low what is conside re d he althy, the body lose s more he at and
trie's to adju st throu gh e vaporation to the outside te mperature. The body will be come
le ss vital and more susce ptible to dise ase, e spe cially re spiratory infe ctions, due to this
loss of body he at (Salsa Sabila et al., 2024).

The findings of this study are the same as Maulinda et a (2021), the results of a
study of 114 re spondents showed that most of the respondent's houses met the room
te mpe rature re quire me nts (18 £ 300C), name ly 78 re sponde nts (68.4%) consisting of 31
(27.2%) case Group respondents and 47 re spondents (41.2%) from the control group.
Chisquare te st shows the value of p-value =0.001 which me ans.

Bivariate te st re sults obtained a p value of 0.032, me aning that home te mpe ratu re
has a re lationship with the occurrence of pulmonary tuberculosis in farmers. The OR
value is 3.889, which me ans that unqu alifie d home te mpe rature conditions incre ase the
chance s of e xpe rie ncing pu Imonary tu be rcu losis 3.889 time s compare d to qu alifie d home
te mpe rature s (Adha & Kinanthi, 2024).

Base d on the findings in the field, it is known that many home s with tu be rcu losis
patie nts have room te mpe ratu re s that te nd to be high. This condition is one of the m cau se d
by the roof structure of the house that is made too low, thus inhibiting the process of
re le asing hot air to the outside . In addition, the habit of re side nts who rare ly or do not apply
the habit of ope ning windows also cau se s the air in the house to be come trappe d and no
air exchange with outside air. This accumulation of hot air and the lack of natural
ventilation create a stuffy, humid and le ss he althy e nvironment. A home environme nt
with the se conditions not only de cre ase s the comfort of living, bu t also has the pote ntial to
worsen the health condition of TB sufferers and increase the risk of transmitting the
dise ase to other family me mbers.

The relationship of household humidity with the incidence of pulmonary TB in the
Working Area of Sawah Lebar Health Center

Chi-squ are te st re su Its obtaine d the value of p=1.000 > 0.05, the n ha re je cte d Ho
acce pte d. This shows that the re is no significant re lationship be twe e n the hu midity of the
house with the incidence of pulmonary TB in the working area of Sawah Le bar He alth
Center, with an OR value of 1,304 which me ans that re sponde nts who have home hu midity
does not meet the require ments < 40% and > 60% are at risk of 1,304 times greater
su ffe ring from pu Imonary TB than re sponde nts who have a hou se hu midity of 40% and 60
%.

Results Siagian et al (2021), the incide nce of pulmonary tu be rcu losis was also not
related to house humidity (p=0.150). With an odds ratio of 3.25, it can be said that
re sponde nts who have moisture does not meet the re quire ments 3 time s more at risk to
e xperience the incide nce of tu be rcu losis compare d with re sponde nts who have moistu re
that me e ts the re quire ments. The abse nce of moisture re lationship with the incide nce of
pulmonary TB is due to the high rate of humidity e xperienced by the control group,
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name ly 12 houses out of 29 hou se s that do not me e t the re quire me nts. From the re su lts
of the study also obtaine d the fact that re sponde nts do not unde rstand that the hu midity of
a room can su pport the development of microorganisms or tu be rcu losis bacte ria so that
re sponde nts do not care about the humidity of the room. There fore, it is ne ce ssary to
incre ase pu blic aware ne ss in orde r to maintain the physical condition of the Hou se re mains
in good condition.

The results of the study Zuraidah & Ali (2020), showe d that of the (70.0%) pe ople
in the Working Are a of the Nusa Indah He alth Cente r in Be ngku lu City had unqu alified
home humidity, of the 91 pe ople who had unqu alifie d home hu midity, 58 pe ople (90.6%)
who suffered from pulmonary TB with a P value =0.000 this shows that Ha is acce pte d
which me ans that there is a re lationship be twe en home humidity and the incidennce of
pulmonary TB in the Working Are a of the Nusa Indah He alth Center in Bengkulu City.
In addition, base d on an odds ratio of 9.667, a pe rson who live s in a hou se with unqu alifie d
hu midity has a 9.667 time s gre ate r risk of de ve loping tu be rcu losis than a pe rson who live s
in a hou se with qu alifie d hu midity.

Base d on the findings in the field, it is known that the average humidity le vel at
the re se arch site re ache d 70%. This high hu midity is influ e nce d by the characte ristics of
a tropical climate that is identical to high rainfall and re lative ly warm air te mpe rature s
throu ghou t the ye ar. In addition, the ge ographical location of Be ngku lu city which is in the
coastal are a also stre ngthe ns the condition, be cau se this are a ge ts a dire ct influe nce from
the sea breeze that carries water vapor. The combination of tropical climate and coastal
winds causes the air in the settlement environment to be come humid, thus cre ating
conditions that pote ntially su pport the de ve lopme nt of microorganisms, inclu ding bacte ria
that cause tube rcu losis.

Relationship of House floor type with incidence of pulmonary TB in Sawah Lebar
Puskesmas working area

Chi-squ are te st re su Its obtaine d the value of p=1.000 > 0.05, the n ha re je cte d Ho
acce pte d. This shows that the re is no significant re lationship be twe e n the type of House
floor with the incidence of pulmonary TB in the working area of Sawah Le bar He alth
Center, with an OR value of 2,037.

Base d on statistical analysis Gultom et al (2024) obtaine d a p-value of 0.601, which
indicate s that the re is no significant re lationship be twe e n the type of House floor and the
incide nce of pu lmonary tu be rcu losis. The majority of re sponde nts have a wate rproof type
of floor, su ch as ce ramic tile..

A good floor is one that is made of a wate rproof mate rial. If the floor is moist, it will
be a good bre e ding ground for TB bacteria. The type of floor re fe rre d to in this study is
the dominant floor constru ction of the house is made of materials that are wate rproof and
e asy to cle an .Althou gh the re su Its had no re lationship, the type of floor that did not qu alify
was a good place to live for germs such as TB bacteria. There fore, you should pay
atte ntion to the condition of the floor and if it is e asily damp, you can ke e p the floor cle an
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e very day and use be tte r air ve ntilation to re du ce hu midity in the House (Langkai et al.,
2020).

Stu die s from Susilawaty et al (2024) fou nd that having an unsu itable floor type was
ide ntifie d as a risk factor for pu lmonary TB, with an odds (OR) ratio of 1.14 and a 95 pe rce nt
confide nce interval of 0.41-3.16. This me ans that the like lihood of de ve loping pu Imonary
tubercu losis is 1.14 time s highe r for individu als with an unsu itable floor type compare d
to with those who have the appropriate type of flooring.

Base d on the results of measurements in the field, it is known that the average
type of House floor in the working are a of Sawah Le bar He alth Cente r is dominate d by
ce ramic, ce ment, or tile floors, which are as many as 55 houses. Me anwhile, only one
house still uses earthen floors. Floors of hou se s that do not me et he alth re qu ire me nts,
su ch as dirt floors or floors that are not wate rproof, have the pote ntial to be come a place to
live and bre e d ge rms and dise ase ve ctors. Imprope r floor conditions can also cau se indoor
air hu midity to incre ase, thu s cre ating a le ss he althy e nvironme nt and favoring the growth
of microorganisms. In addition, in su mme r, su ch floors te nd to be come very dry and Du sty,
which can affe ct indoor air qu ality and have an impact on the he alth of re side nts.

CONCLUSIONS

1. There is a significant re lationship be twe e n the de nsity of re side ntial home s with
the incide nce of pulmonary TB in the working are a of Sawah Le bar He alth Centerr,
with Chi-squ are te st re su lts obtaine d p value =0.001 <0.05 or value of9.2.

2. There was no significant re lationship be twe e n home ve ntilation with the incide nce
of pulmonary tu be rcu losis in the working are a of Sawah Le bar He alth Ce nte r, with
Chi-square te st re su lts obtaine d p value = 1.000 > 0.05 or value of 2.037.

3. There is a significant re lationship be twe e n lighting and the incide nce of pu Imonary
TB in the working are a of Sawah Le bar He alth Ce nte r, with Chi-squ are te st re su lts
obtained p value =0.000 < 0.05 or value of 59.8.

4. There is a significant relationship between te mperature and the incidence of
pu lmonary TB in the working are a of Sawah Le bar He alth Ce nte r, with Chi-squ are
te st re su lts obtaine d p value = 0.023 <0.05 or value of 4.60.

5. There is no significant relationship between humidity with the incidence of
pulmonary tube rcu losis in the working are a of Sawah Le bar He alth Ce nter, with
Chi-square te st re su lts obtaine d P = 1,000 > 0.05 or value of 1.304.

6. There was no significant re lationship be twe e n the type of floor with the incide nce
of pulmonary TB in the working area of Sawah Lebar He alth Center, with Chi-
square te st re su lts obtaine d p value = 1,000 > 0.05 or value of 2.037.
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