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Abstract:

Introduction: Pneumonia is still a global health problem especially in developing countries because it is the leading cause
of death in children aged under 5 years old. In Indonesia the incidence of children pnemonia is still high.

Material and methods: The risk factors of pneumonia studied consist of house temperature, lighting, house humidity,
occupancy density, exposure to cigarette smoke, and family disease history. Temperature and humidity of the house were
measured by heatstress monitor, room lighting was measured by lux meters, the occupancy density was measured by
direct observation, exposure to cigarette smoke and family disease history were measured by questionnaire. Data analysis
using odds ratio and chi square.

Results: Obtained by the value of odds ratio: room lighting (OR = 3.18), cigarette smoke exposure (OR = 10.45), home
temperature (OR = 0.337), humidity (OR = 0.192), occupancy density (OR = 0.214), and family history of disease ( OR =
0.753). Humidity (p = 0.024) and occupancy density (p = 0.028) associated with pneumonia.

Conclusion: Room lighting and exposure to cigarette smoke is a major risk factor for the occurrence of pneumonia in
children aged under 5 years in Samarinda, the incidence of pneumonia is significantly related to house humidity and

occupancy density.
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Introduction

Pneumonia is a global health problem especially in developing
countries because it is the main cause of death in children aged
under 5 years old. The incidence of pneumonia estimated
about 0.29 events per year in developing countries and 0.005
events per year in developed countries. Worldwide, the
incidence of pneumonia is around 156 million, 151 million of
which occur in developing countries. The highest incidence
rates occur in India (6 million each), China (21 million each)
and Pakistan (10 million each) and other countries such as
Bangladesh, Indonesia and Nigeria (6 million each).
Pneumonia is considered responsible for 19% of all child
deaths under 5 years, more than 70% occur in Sub-Saharan
Africa and South-east Asia." Acute respiratory infections are
the first-class disease and the leading cause of death in
children aged under 5 years in developing countries, 29% of
which are pneumonia.?

According to WHO?, the number of deaths caused by
penumonia in Indonesia in 2013 is quite high at 22,000 cases
and are in 8" place after India (174,000), Nigeria (121,000),
Pakistan (71,000), DRC (48,000), Ethiopia (35,000) China
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(33,000), and Angola (26,000). Pneumonia is the second
leading cause of death in children aged under 5 years after
diarrhea, the number of patients with Pneumonia in 2014 of
29.47% and then increased in 2015 to 63.45% and continues
to increase in 2016 to 65.27% and death as a result of
Pneumonia by 0.13% (in the 1-4 age group) and 0.06 in the
infant group.*

Pnemonia is acut lower respiratory infection (ALRI), is a form
of respiratory infection that is often fatal, has increased health
costs, and leads to developmental disorders of the child.? Risk
factors Pnemonia is broadly categorized into 3 groups: the
definite factor (most evidence consistently pointing to the role
of the risk factor); likely (most evidence consistently pointing
to the role) or possible (with sporadic and inconsistent reports
of the role in some contexts.” Other research proves
pneumonia risk factors is indoor air pollution, malnutrition,
lack of breast feeding, low maternal education, low socio
economic status (SES), poor acces to care, micronutrient
deficiencies, vitamin A and D deficiency, smoking tobaco and
concominant illnesses.” This study aims to identify risk
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factors and factors associated with the incidence of Pnemonia
in children aged under 5 years in Samarinda city of Indonesia.

Method

An analytic survey with case control design was conducted on
21 case samples and 21 control samples taken randomly in
Samarinda. The pneumonia case data was obtained from the
monthly report of the acute respiratory infections control
program at the Public Health Center of Samarinda, while the
control group was taken from a neighboring toddler suffering
from pneumonia. Risk factors studied (independent variables)

Result

consisted of house temperature, lighting, house humidity,
occupancy density, exposure to cigarrete smoke, and family
disease history. While the dependent variable is the incidence
of pneumonia. Temperature and humidity of the house was
measured with heatstress monitor, home lighting was
measured by lux meter, occupancy density was measured by
direct observation, exposure to cigarette smoke and family
disease history were measured by questionnaire. Data analysis
using chi square to know odd ratio (risk factor) and relation
between independent variable with dependent variable.

Table 1. Characteristics of respondent (n=42), Odds ratio and Association between It’s Variables to Pnemonia of children aged

under 5 years
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Characteristics Case Control Amount OR p
F % F % F % (95% ClI)
Age (month)
12-23 9 428 8 381 17 405
24-35 7 333 6 286 13 309
36-47 3 143 5 238 8 19
48-60 2 9.5 2 9.5 4 9.5
Sex
Male 11 524 7 333 18 429
Female 10 476 14 666 21 571
Room termperature 0.337 0.410
(0.057-1.977)
Poor (<18°Cor>30°C) 16 762 19 905 35 833
Good (18°C - 30°C) 5 238 2 9.5 7 16.7
Humidity 0.192 0.028
(0.051-0.731)
Poor (<40% and >60%) 5 238 13 619 18 429
Good (40% - 60%) 16 762 8 381 24 571
Lighting 3.188 0.090
(0.794-12.80)
Poor (< 60 lux) 17 809 12 571 29 69.1
Good (> 60 lux) 4 191 9 429 13 309
Occupancy density 0.214 0.024
(10.055-0.855)
Good 4 191 11 52.4 15 35.7
(Room ratio with
number of occupants
<9m2 / person)
Poor 17 809 10 476 27 643
(Room ratio with
number of occupants
>9m2 / person)
Exposure to cigarete smoke 10.450 0.006
(1.928-5.663)
Yes 19 905 10 476 29 738
No 2 9.5 11 524 13 262
Family history of disease 0.753 0.707
(0.171-3.312)
Yes 4 191 5 238 9 21.4
No 17 809 16 762 33 786
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Based on table 1 it can be seen that the age of the children in
the case group is mostly in the range of 12-32 months (42.8%)
and 24-35 months (33.3%), as well as in the control group,
mostly in the range of 12-32 months (38.1 %) and 24-35
months (28.6%). The sexes in the case group were almost the
same ie 52.4% male and 47.7% female, while in the control
group most of the women (66.6%). The house temperature
between case groups and control groups is almost the same, ie
90.5% and 83.3% are mostly over 30°C. the humidity of the
case group house is mostly good (76.2%) (humidity 40-60%),
so also the moisture of the control house house is mostly good
(57.1%). House lighting in the case group was mostly poor
(80.9%) (less than 60 lux), as were the controls mostly bad but
the presentation was smaller than the case group (69.1%). The
occupancy density in the case group was mostly poor (80.9%),
while the control group was mostly good (52.4%). Case
groups were mostly exposed to secondhand smoke (90.5%),
while the control group was mostly never exposed to
secondhand smoke (52.4%), and the case group was largely
without family history (80.9%), as did the control group most
had no history of pneumonia (76.2%).

Discussion
Lighting as a risk factor of pnemonia

This study proves that home lighting is a risk factor for the
incidence of pneumonia in children aged under 5 years in
Samarinda City. The proportion of poor house lighting in the
case group was higher (80.9%) than in the control group
(57.1%). This trend is supported by the results of statistical
tests that showed a significant correlation between home
lighting with the incidence of pneumonia. As previously
described, healthy homes require sufficient light, especially
natural light in the form of ultraviolet light. Ultraviolet light
from sunlight in addition to functioning for lighting, can also
kill germs, bacteria, viruses, and fungi that can cause
infection, allergies, asthma or other diseases. According to Yin
et al,” Ultraviolet light will inhibit the growth of Gram-
positive S. aureus, Bacillus cereus and S. epidermidis, and
Gram-negative E. coli, P. aeruginosa and Klebsiella
pneumoniae. Ultraviolet light will damage microbial DNA
(germs, bacteria, viruses and fungi) so that microbial DNA
becomes sterile. If microbes are exposed to ultraviolet light,
the microbes will not be able to reproduce and eventually die.
In addition, ultraviolet light works for vitamin D synthesis,
where vitamin D deficiency increases the risk of respiratory
tract infections of children.®

Exposure to cigarete smoke as a risk factor of pnemonia

We found exposure of cigarette smoke is a risk factor for the
incidence of pneumonia in children aged under 5 years in
Samarinda. The proportion of cigarette smoke exposure for in
the case group was much larger (90.5%) than in the control
group (47.6%). This trend is supported by the results of
statistical tests that prove a significant relationship between
exposure to cigarette smoke and the incidence of pneumonia.
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Cigarette smoke is an indoor air pollutant that increases the
risk of pneumonia in infants. Cigarette smoke is an indirect
factor that can cause lung disease and weaken the immune
system of infants. Infants with immune decreased susceptible
to infectious diseases such as pneumonia.! Furthermore,
Campagna et al® explains that exposure to cigarette smoke
may increase the risk of pneumonia, because exposure to
cigarette smoke can disrupt the immune response both
adaptive and innate. Sebelumnya, WHO™X states that the
number of adults who smoke in the home affects children who
live in one house because the child becomes a passive smoker
so that the increased risk of respiratory inflammation,
pneumonia, middle ear infections, asthma and lung growth
delay. According to Greenberg, cigarette smoke in the home
is a risk factor for pneumonia due to the presence of neisseria
meningitis  bacteria,  streptococcus  pneumoniae  and
haemophilus influenza.

The results of this study has support previous research on the
risk factors of pneumonia occurrence in developing countries
which concluded the exposure of cigarette smoke is a risk
factor for the occurrence of pneumonia in children under 5
years,” dan indoor air pollution is significantly associated with
the incidence of pneumonia in children under five years living
in slums of Dibrugarh town.'? However, these results differ
with the results of Onyango et al® which concluded Co-
morbidity, contact with upper respiratory tract infection and
delay in seeking treatment are risk factors for severe
pneumonia among children aged 2-59 months in Western
Kenya.

Relationship of house humidity with the incidence of
Pneumonia

In this study the humidity of the house proved to be
significantly associated with the incidence of pneumonia in
children aged under 5 years. This result is consistent with the
previous explanation that microbial growth and survival are
influenced by room humidity, nutrient availability, indoor
temperature, weather condition, indoor ventilation, intrusion
of moisture and the outdoor microbial load.* High indoor air
temperatures can allow bacteria to grow and multiply
properly. Pneumonia-causing bacteria, such as streptococcus
pneumoniae, can grow within a temperature range of 25°C -
40°C, but can grow optimally at 31°C - 37°C. Hot
temperatures can increase indoor evaporation to increase
moisture and increase pollutant contents from building
materials. High humidity (> 80%), means that the moisture
content in the air is high enough, is a good condition for the
growth and survival of bacterial cells (pneumococcus) so that
bacteria can grow rapidly. Previous research by Bhaskar et
all4. shows that home air temperatures are associated with
increased cases of pneumonia and deaths from influenza in
Ahmedabad, a mega city in Gujarat State in western India.

According to Gao™, the reproduction, development and
dynamics of population vector disease is influenced by
environmental humidity and other weather factors that will
impact the incidence and spread of infectious diseases. An
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increasingly warm and humid climate is associated with
aeroallergenic density, and indirectly can affect the incidence
and prevalence of allergic diseases. In addition, humidity also
plays a major role in the transmission of viral diseases.
Meanwhile, according to Balbus,'® children are inherently
sensitive to climate change because physiologically and
metabolically less effective in adapting to environmental
humidity and other weather related exposures. A relatively
non-optimal immune system increases the risk of serious
consequences of various infectious diseases.

Relationship between occupancy density with pnemonia

We found a relationship between density of occupancy with
density the incidence of pneumonia in children aged under 5
years. The results of this study are consistent with the results
of previous studies which concluded that people living in
houses have an important role in the speed of transmission of
microorganisms in the environment, so the density of house
occupancy should be the concern of all family members,
especially if associated with the spread of infectious diseases.
The high density of housing will affect the house temperature.
Overcrowded house occupants will increase the temperature
inside the house due to the expenditure of body heat. High
indoor air temperatures can allow bacteria to grow and
multiply with. According to Fujiyos et al'’ bacterial
concentrations in built environments change depending on
numbers of human occupancy.

The results of this study in accordance with previous research
that room occupancy density is a risk factor for the incidence
of pneumonia in children under 5 years in West Lombok,
Indonesia,*® sharing with someone with cough is an important
risk factor for severe pnemonia,™ a densely populated home
allows the transmission of bacteria and viruses causing
pneumonia by breathing from the inhabitants of one house to
the other home dwellers more easily and quickly.”

The results of this study may complement the results of
previous studies that conclude respiratory infections such as
pneumonia will increase in the house with the number of
occupants of more than 7 people with an increase of 1.83
times each increased 1 person. Increased risk of pneumonia by
as much as 1.15 times when a child under five years sleeps
with more than 3 people in one room, and an increase of 2.87
times when staying at home with high density. The increased
risk of pneumonia occurs because disease-causing pathogens
can spread more rapidly in dense environments.?" %

Conclusion

Lighting in the room (OR = 3.118) and exposure to cigarette
smoke (OR = 10,450) are two major risk factors for
pneumonia in children aged under 5 years in Samarinda city of
Indonesia. Although the value of OR is less than 1 (not a risk
factor), but based on data analysis, the humidity in the house
(p = 0.028) and occupancy density (p = 0.024) are
significantly related to the incidence of pneumonia. Home
temperatures (p = 0.410) and illumination (p = 0.09) were not
statistically related to pneumonia.
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