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Environmental health is one of the determinants factors toward the public health sta-
tus. Transmission of tuberculosis (TB) is influenced by environmental factors. Based on
previous TB data in local study, it shows that urban areas (urban) have a high case rate.
Therefore, this study aims to reveal the disparity of urban TB sufferers, especially in the
city of Yogyakarta based on indicators of the physical environment of the house from
the coverage of healthy households. The method of study used is quantitative descriptive
analysis of secondary data. The data used were the physical environment of the house
which is obtained from healthy housing data and TB prevalence data in Yogy akarta City.
The secondary data spread over 18 Public Health Centers in Yogyakarta City. The data
collected include healthy housing data and BTA (+) cases data in the study scope using
total sampling technique. Based on the trend analysis, it was found that there was a sig-
nificant trend in data. The higher percentage of non-healthy housing covena WHSHSS0-
ciated in line with the higher the TB prevalence rate. It can be concluded that the physical
environment factor of the house as an indicator of a healthy housing is closely related to
the incidence of TB in Yogyakarta City. Environmental quality studies need to be carried
out for comprehensive TB disease control towards elimination (End TB 2030) which is

in line with national programs and SDGs goals.

Introduction

Tuberculosis (TB) becomes world’s
cnmmunic:ﬂe diseases (A]vam—Meca et al.,
2016). TB is a chronic infection which takes
from weeks to months for manifestation of the
disease by the Mycrobacterium tuberculosis
bacteria, whose spread is influenced by
environmental factors through environmental
air compartments (Muslimah & Dwi, 2019).
This environmental-based disease still reaches
high rates every year and important public
health problem in Indonesia (Sugandi, et.al.
2018). The number of pulmonary TB patients
in Indonesia was ranks fourth in the world
after India, China, South Africa with a TB
prevalence of 285 per 100,000 population or
302 861 cases in 2010 (WHO. 2010). According
to the recapitulation of surveillance data from
Provincial Health Office in Yogyakarta, in 2019
TB BTA (+) cases was still found in Yogyakarta
City. The number of TB category BTA (+)

in Yogyakarta City has increased for three
consecutive months, 32 cases in May, 37 cases
in June, and 40 cases in July 2019.

TB cases related with environmental
factors include physical environment (Schmidt,
2008). Environmental conditions, especially
household conditions also have a role in the
spread of pulmonary TB bacteria to healthy
people (Taha et al., 2011). This study in line
with Suharyo (2013) that the cleanliness of
the households environment can also affect
the spread of the virus, for example a house
that is poor ceiling setting which can facilitate
the spread of TB. The spread of pulmonary
tuberculosis bacteria will attack healthy people
more quickly if they are in a humid, less light
and densely populated house (Handrivo &
Wulan, 2017).

People exposed to a person with TB
caused by household contacts (Singh et al.,
2013). Household contacts become primarily
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risk factors for TB with high index cases, such
as poverty, poor housing and environmental
conditions (Sulis et al., 2014), health deter-
minants, including HIV status, nutrition and
access to healthcare (Lo nnroth et al., 2010).
The previous study reported that prevalence of
TB was found to be the highest among elderly
people (0.9%), no education (0.4%) and people
belonging to the poorest wealth quintile (0.53%)
(Singh etal., 2018). In fact, there were multiple
risk factors that are strongly associated with
Tuberculosis such us smoking habit in house,
cooking fuel type, floor, number of persons
sleeping in a room (Narasimlfij et. al., 2013)
and individual characteristics such as age, sex,
educational attainment, marital status, place of
residence and wealth index (Singh et al., 2018;
Shimeles et al., 2019).

The poor quality of physical environment
in the house will be potential risk factors to
the pulmonary TB diseases. It has attracted
the attention of the author to further examine
the perspective of the household environment
quality as adeterminantof TB incidence in urban
areas and to formulate appropriate strategies for
TB control. Therefore, this study aims to reveal
the disparity of urban TB sufferers, especially
in the city of Yogyakarta based on indicators
of the physical environment of the house from
the coverage of healthy households based on
community data. Research is limited on this
topic, so that environmental quality studies
need to be carried out in a comprehensive TB
disease control towards elimination of End TB
2030 program which is in line with national
programs and SDGs goals.

The Patients Category
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Method

The method used in this study is
quantitative descriptive analysis. The data
used is the physical environment data of the
house which is obtained from data on healthy
houses in Yogyakarta City and TB prevalence
data for Yogyakarta City in the period 2018-
2020. The sample study comes from secondary
data spread over 18 Public Health Centers in
Yogyakarta City. The data collected include
healthy houses data and BTA (+) cases data in
the study scope. The sampling technique used
the total sampling which the sample size similar
as the population number, all secondary data
sources from all health centers in Yogyakarta
city. The data analysis used was descriptive
analysis to describe the trend indicatgj for
healthy households with TB incidence. Ethical
approval for this study was approved in 2020
by the Ethics Committee of Ahmad Dahlan
University No. : 012004016.

Result and Discussion

The tuberculosis prevalence rate
describes the nijber of new TB patients and
it is recorded per 100,000 population. The
classifications of TB reported in the Yogyakarta
City Health Office include bacteriological
confirmed of pulmonary TB cases, clinically
diagnosed pulmonary TB, and extra-pulmonary
TB. There were four types of pati@}s, including
new patients, relapse patients, patients with
a hipry of TB treatment other than relapse,
and patients with no previous history of TB
treatment. Here are graph of TB cases in
Yogyakarta City in 2019 (Figure 1):
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Figure 1. Graph of TB in Yogyakarta City in 2019
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This study focuses  on new
bacteriologically confirmed pulmonary TB
cases. The cases recorded at the Health Office
of Yogyakarta City from the January-June
Period (TWI1-TW2) were 69 cases in 2020.
Meanwhile, the Q3 data is still validation by
the Yogyakarta City Health Office and Q4 2020
is still in the entry process at the respective
public health center office. Based on 2020 data,
there was a decrease in cases. Comparison of

bacteriological confirmed pulmonary TB cases
in 2019 and 2020 can be seen in the following
graph:

The jurisdiction area of the Health Office
of Yogyakarta City has 18 public health centers
unit. Each public health center carries out its TB
surveillance function regularly. The following
Figure 3 is a graph of new bacteriological con-
firmed pulmonary TB cases based on public
health centers unit in 2019:
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The TB case data in 2020 were showed in
Figure 4 below which contains bacteriological
confirmed data of New TB Patients, relapse
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patients, patients with treatment history, and
patients without treatment history.
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Figure 4. The Seven Highest TB Cases Data Based on Public Health Center
for the Period January to June 2020

Based on the data Figure 4, the highest
pulmonary TB cases were in the Kotagede I of
Public health center and the lowest was found in
the Gondomanan of public health center unit.
The cumulative number of TB cases from the
7 (seven) health centers was 42 cases based on
bacteriological confirmed data for TB patients.
The fluctuation of data on bacteriologically
confirmed New Pulmonary TB cases is very
visible in the description of the quarterly data
trend that has been presented both graphically
and in table. During the pandemic. the trend
of cases tends to decrease due to the lack of
new visits and TB treatment. Even though
during the Covid-19 pandemic, the continuity
of Tuberculosis services must be pursued
by ensuring services for TB patients and TB
patients with resistance. Drugs or RO, bhoth
TB suspects and TB patients who are currently
in the treatment stage should run without
interruption and until they recover (Ministry
of Health of the Republic of Indonesia, 2020).

Some of the challenges faced in the
implementation of socialization and case
finding screening activities during this online
method pandemic, namely cadres are not too
familiar with online mechanisms and prefer
face-to-face activities with the community,
constraints in operating social media and
google forms, lack of community participation
to fill in links online screening, limited pulse

quota, and limited care network. Regarding
the referral and examination for tuberculosis,
many of the people already have symptoms but
refuse to go to the Public health center unit on
the grounds that they feel healthy, enter the
area with social distancing regulations, worry
about contracting Covid-19 and personal
safety when going to the Public health center
unit, or restrictions from the examination over
there (Ministry of Health of the Republic of
Indonesia, 2020). TB patients must take action
to be protected from COVID-19 and continue
to treat TB as directed. Every TB patient will
get a surgical mask that must be worn when
the patient is in control of treatment and does
highly important outside activities. TB patients
are strongly ad¥ised to limit activities outside
the households to avoid the possibility of being
exposed to the SARS Cov-2 virus that causes
COVID-19 (Pambudi, 2020). Identification of
patients having a high risk becomes a reference
in determining the choice of prevention,
treatment and discase management strategy in
formulating appropriate. The control method
and efficient transmission approach should be
taken to prevent disease transmission (Saifullah,
et. al., 2021). COVID-19 has provided an
opportunity to launching several form of
adaptation TB care as a community approach,
capacity building of human resources, and to
combat the stigma that exists by multi-sectoral
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approaches (Fatima, et. al.,2021).

Environment is one of the factors cau-
sing pulmonary TB incidence. The physical
environment of the house is one of the
environmental factors variables increases TB
transmission. Based on Mahpudin’s study,
there was a relationship between the household
environment and the incidence of TB. The
healthy housing environment studied included
room lighting, room ventilation, floor type,
occupancy density, and household contact
(Mahpudin & Mahkota, 2007). Based on data
from the Yogyakarta City Health Office in
2018, the average coverage of healthy housing
reached 96,29% . The healthy housing coverage
according to public health centers data in
Yogyakarta City in 2018 were listed in table 1.

The environmental factor also affects TB
cases that covering the physical environment.
Environmental conditions, especially healthy
housing conditions also have a role in the
spread of pulmonary TB bacteria to healthy
people. The spread of pulmonary tuberculosis
bacteria will attack healthy people more
quickly if they are in a humid. less light and
densely populated-house(Handriyo & Wulan,

2017). Environmental conditions playing a
role in disease development were humidity and
number of people living in the house. Housing
densely populated and poor ventilation
conditions increase the potential exposure
to  Mycobacterium  tuberculosis (MTB)
(Srivastava, et.al., 2015). Factors affecting the
incidence of tuberculosis are related to the host
and the environment. The study of tuberculosis
can be started by identifying the number of
family members per household, educational
status, room area per person, history of contact
with TB sufferers, availability and number of
windows. location of kitchens in the house, and
whether there are restrictions on contact with
TB sufferers. People should build a house with
a kitchen separate from the main living area.
and add a ceiling and more than one window.
In addition, smoking should be avoided
indoors bhecause this habit will contribute to
the risk of TB transmission. Further research
has also revealed that co-infection with
human immunodeficiency viruses, worms,
and malnutrition is important to control in TB
prevention (Tesema et al., 2015)

Table 1. The Healthy Housing Coverages Data According to Public Health Centers in Yogyakarta

City in 2018

Public health Total Households A house that meets the requirements for
center a healthy housing
Total %
Danurejan | 1.571 1.521 06,82
Danurejan 2 2,456 2,165 88,15
Gondokusuman 1 5,353 5,344 0083
Gondokusuman 2 2,297 2,242 9761
Gondomanan 3,148 3,127 99,33
Gedongtengen 5.469 5,462 0987
Jetis 5,559 4931 88,70
Kotagede | 3,809 3,788 9945
Kotagede 2 3,447 2.867 83,17
Kraton 3,645 3.636 9975
Mergangsan 5,967 5,960 99 88
Mantrijeron 8,167 7.731 04,66
Ngampilan 3,422 3,392 99,12
Pakualaman 3,028 3,027 99,97
Tegalrejo 6,271 5.860 0345
Umbulharjo 1 10,652 10616 9996
Umbulharjo 2 4,516 4,514 9996
‘Wirobrajan 4,381 3,801 88,82
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The Trend Analysis of the Physical
Environment For Healthy Households
Indicators with TB Prevalence in the Yogyakarta
City

Data on the healthy housing for the
“non-healthy housing™ category is obtained

KEMAS 17 (3) (2022) 405-414

from the difference between the 100% coverage
of a healthy housing and the actual coverage of
a healthy housing. If the “non-healthy housing”
data is compared with the TB incidence
(prevalence) data, the following graph will be
showed (Figure 5):

Non-healthy housing

TP Prevalence

Figure 5. Graph of “Non-healthy Housing™ and TB Prevalence-based Data Trends
in Public Health Center in 2018

Based on the chart above, it can be seen
that the trend of the data that the higher the
number the house will not be healthy, because
it will cause the higher the prevalence of
their tuberculosis. This can be seen from the
trend analysis in the chart above. When the
number of unhealthy houses has decreased,
the TB prevalence tends to fall and vice versa.
This study examines th§] condition of the
household environment with the incidence
of TB in Yogyakarta City. The condition of
the households environment is seen from
secondary data on the number of non-healthy
housing, where indicators of a healthy housing
include building materials; components and
house space arrangement; lighting; air quality;
ventilation; infectious animals; water; available
means of safe foodJorage; waste; and density
of bed occupancy. Based on the results of the
trend analysis, it was found that there was a
possible relationship between non-healthy
housing and the incidence of TB. The higher
the number of non-healthy housing will impact
to the higher the TB prevalence rate too. It can
be seen from trend analysis chart carried out.

The results study were in line with other
study which conducted by Sugandi et. al., (2018)
that the healthy housing condition plays a role
in the incidence of TB in Bandung as much as

73.75% of the population’s house condition in
the good category. Each family who children
exposed to TB cases actually caused by the lack
of ventilation and lighting conditions in the
house, besides that the inadequate house area
is a trigger for the occurrence of TB cases in
children. In addition to these factors, previous
studies reported that there was a relationship
between house occupancy density, ventilation,
floortype, wall type, and household contact with
a TB family with the incidence of pulmonary
TB (Harfadhilah, et. al., 2013). Other studies
contradict, only sunlight factor was associated
with TB incidence. The factors of the presence
of windows, wind§fs opened every morning,
room ventilation, lighting in the room, room
humidity, and the presence of smokers in
the house were not related to the incidence
of TB (Musadad, 2006). Healthy housing
and household phylogenic related to socio-
demographic factors and the environment
against the prevalence of pulmonary
tuberculosis. It is expected that the Department
of Health, community health centers and
stakeholders can improve the prevention and
control of pulmonary TB disease. A family-
based approach is one of the right ways to reduce
the risk of pulmonary tuberculosis so that it
can increase the percentage of households with
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healthy housing coverage and households with
healthy behavior (Putri, et. al.,2019).

Healthy house indicators include buil-
ding materials; components and house space
arrangement; lighting; air quality; ventilation;
infectious animals; water; available means of
safe food storage; waste; and density of bed
occupancy. The data obtained is the overall
data, not the detailed data for each variable.
Healthy household indicators that it can affect
the incidence of TB include lighting, air quality,
ventilation, and occupancy density; it can be
a factor in the incidence of TB. There was a
correlation between home environment factors
and incidence of pulmonary TB transmission
(Aditama, et. al., 2019). This study consistent
with several previous studies, study on Muslim
women which stated that temperature,
humidity, and lighting were statistically proven
to affect the incidence of TB, while ventilation,
floors, walls, ceilings, and occupancy density
were not statisticfy proven (Muslimah and
Dwi, 2019). The associations between floor
levels of residence and TB cases have been
reported dependent on housing types because
housing characteristics as main factor to explore
an ecological study of the TB disease (Low et
al., 2013). Another study stated that there was
a significant relationship between occupancy
density, humidity, ventilation area, and natural
lighting with the incidence of pulmonary
tuberculosis but there was no relationship
between floor type and the incidence of
pulmonary tuberculosis (Hamidah, et. al.,
2015).

Direct natural lighting or sunlight can
reduce the incidence of pulmonary tuberculosis
transmission, because ultraviolet light from
sunlight entering the fuse cankill TB germs. In
other hand, housing environmental factors can
increase the incidence of pulmonary TB include
room ventilation, humidity, temperature,
lighting, type of floor, and occupancy density
(Duru et al., 2016). Then, relevant with other
study that the risk of TB infection transmission
was high in setting with increased number of
person/room (OR=2,78), having tiny house
(OR=4.25) poor ventilation system with less
number of windows per room (OR=8.,83) with
p value of 0,0001. It was also reported that the
risk of TB increased if the wall and floor of the
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houses were built with mud/brick rather than
cement (OR=2,50 and 1.89) with a significant
p-value of 0.0001 (Khalig, et. al., 2015).
Houses with less ventilation will affect
the incidence of pulmonary tuberculosis.
Household ventilation functions to remove
polluted air (bacteria, CO2) in the house
and replace it with fresh and clean air or to
circulate air where ultra violet light enters.
In this study, ventilation was a risk factor
associated with pulmonary tuberculosis. These
results are consistent with previous study that
there was a relationship between ventilation
and the incidence of pulmonary tuberculosis.
Residential density is one of the requirements
for a healthy household according to the
Ministry of Health of the Republic of Indonesia
Number: 829 / Minister of Health / SK / VII
/1999, A household that has an occupancy
density of> 9 m2 meets the requirements for
a healthy house. The density of occupancy is
in one house, the greater the interaction that
occurs between residents in the one house. The
previous study only reported that people which
living in crowded conditions were experience
repeated and increase the TB infection for
healthy people in the same housggiCrowding
was relationship both with risk of infection
and risk of progressigp) from infection to
disease (Khan, 2016). The number of people
per room was the only housing characteristic
associated with progression to TB disease
among infected participants, it caused by
exposure to M. tuberculosis containing droplet
particles during interactions in people’s homes.
it becomes making exchange rates within the
range of valuesf@andard measured in air. The
similar studies in New Zealand showed that
TB incidence was associated with household
crowding (Baker, et. al., 2008). The other
study results were nbtned from Low, et. al.,
(2013), reported that TB outcome could be
characterized by dwelling characteristics such
as housing type and height; they suggest that
communities with poor householdffondition
had a higher risk of TB. There were significant
public health implications for Asian cities
especially in high density urban living.
Environmental condition and host
information related risk factors were very
important to control the spread of infection




and disease (Khalig, et. al., 2015). Household
environmd!| conditions and indoor clean-
liness are associated w{f}} the incidence of TB
(Chen, et. al., 2021). Our study also shows
credible results in the analysis of housing
type by community. The actions needed to
accelerate the reduction in the global burden
of tuberculosis disease set for 2020, 2025,
2030 and 2035 consist of coverage in testing,
case reporting, and overall access to health
facilities, especially in developing countries,
multi-sectoral efforts to reduce the prevalence
of the major risks factor to disease infection
and then increased investment in research
and development (Floyd et al., 2018). The
improvements in socio-environmental aspects
are needed. but they must be combined with
the improvement of education level (Cardoso,
et. al., 2017). Thus, information regarding
environmental and host risk factors is very
important to control the spread of infection
and disease (Khalig, et. al.,2015).

Conclusion

The number of TB (BTA +) is increasing
each year in terms of the distribution of data
according to the focus of the study. The higher
percentage of non-healthy housing coverage
wasassociated in line with the higher the @B
prevalence rate. It can be concluded that the
physical environment factor of the house as
an indicator of a healthy housing is closely
related to the incidence of TB in Yogyakarta
City. Environmental quality studies need to
be carried out for comprehensive TB disease
control towards elimination (End TB 2030)
which is in line with national programs and
SDGs goals.
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