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Physical Air Quality in The Pneumonia Toddler Room in The 
Pakusari Puskesmas Working Area, Jember District.  
Pneumonia is a significant health issue, responsible for 14% of 
child deaths worldwide. At Pakusari Health Center in Jember 
Regency, cases of pneumonia have risen from 2021 to 2022, 
placing it among the top 10 health concerns. Pneumonia in young 
children is caused by viruses, bacteria, fungi, and foreign bodies, 
exacerbated by physical and chemical contamination. Children 
under five, who spend much time in the bedroom, are particularly 
susceptible to this respiratory disease. This study aims to describe 
the physical air quality in bedrooms and the characteristics of 
under-five children with pneumonia. This research employs a 
descriptive, quantitative approach with a case-series design. A 
sample size of 10 houses was determined using non-probability 
and purposive sampling techniques. Primary data were gathered 
from interviews and air quality measurements conducted by the 
Indonesian Environmental Health and Disease Control 
(BBTKLPP) Surabaya, focusing on temperature, humidity, and 
lighting parameters. Findings indicate that 70% of pneumonia 
cases occur in children aged 0-24 months, with a majority being 
female. Additionally, 50% of the children received exclusive 
breastfeeding, and 20% had a history of measles. Based on 
Ministry of Health Regulation 1077/2011 standards, the room air 
quality results showed that 40% of air temperature 
measurements qualified and 60% unqualified, with lighting and 
humidity also not meeting requirements. However, PM10 levels 
were 100% within the acceptable range. This suggests that the 
physical air quality in the bedrooms of children under five with 
pneumonia is suboptimal, likely due to poor ventilation and 
infrequent opening of windows and curtains.  
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INTRODUCTION 

Inflammation from viruses, fungi, bacteria, or foreign objects causes pneumonia, an acute 
respiratory infection (1). Pneumonia in toddlers is a global health problem because it claims 
the lives of 39 children per second (2). East Java had 74,071 cases of pneumonia in toddlers, 
making it the highest-ranking province nationally. In 2021, Jember Regency ranked among 
the top 10 regions in East Java in terms of the number of cases. The working area of the 
Pakusari Health Center, Jember Regency, has increased the number of cases of pneumonia in 
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toddlers from year to year. From 2021 to 2022, the region ranked among the top 10 for 
toddler pneumonia cases. Pollution, particularly air pollution, closely links pneumonia, a 
multifaceted disease, to the environment. Numerous factors contribute to the development of 
pneumonia in toddlers. Risk factors for pneumonia in toddlers include gender, age, history of 
exclusive breastfeeding, and history of measles (1). The environment, including the air quality 
in a toddler's room, has a close relationship with pneumonia (4). 
Exposure to household air pollution almost doubles the risk of causing pneumonia, resulting 
in 44% of under-five deaths (5). Toddlers spend a lot of time in rooms that should have 
adequate air quality. The Minister of Health Regulation No. 1077 of 2011, which includes 
temperature, humidity, light intensity, and particulate dust (PM10), defines the room air 
quality standard value as the physical air quality in the room. Physical air quality that does 
not meet the requirements is a risk factor that can indirectly trigger the growth and 
development of pneumonia-causing agents (4). Suseno and Pratiwi's 2022 research revealed 
that air pollution in bedrooms poses a risk factor for pneumonia in toddlers.  (6). 
Due to the high number of cases of pneumonia in toddlers, this research describes 
environmental factors related to the physical air quality in the rooms of toddlers who have 
pneumonia, as well as the characteristics of toddlers who have pneumonia, as risk factors for 
pneumonia in toddlers in the Pakusari Community Health Center working area, Jember 
Regency 
 

 
MATERIALS AND RESEARCH METHODS 
This research employs a descriptive type, a quantitative approach, and a case-series design. 
This research aims to describe the characteristics of toddlers with pneumonia and measure 
the air quality parameters in their rooms. The research population consisted of toddlers 
diagnosed with pneumonia between September and December 2022 at the Pakusari 
Community Health Center, encompassing a total of 23 toddler homes. The samples taken 
were 10 houses of toddlers using Gay & Diehl's (1992) calculations. We took the sample using 
non-probability sampling and purposive sampling, following the researcher's inclusion and 
exclusion criteria. 
We collected primary data on toddler characteristics by interviewing toddler parents using 
questionnaires. Measurement experts from the Center for Environmental Health Engineering 
and Disease Control (BBTKLPP Surabaya) carried out air measurements for temperature, 
humidity, and lighting parameters using the Environment Multimeter Mastech MS6300 and 
PM10 tools with Dust Track. We use univariate data analysis to describe the characteristics 
of each variable, presenting the data in tabular and textual form as a narrative to explain the 
information. 
 

 
RESEARCH RESULTS AND DISCUSSION 
Toddler Characteristics 
The results of the univariate analysis of research conducted in 10 homes of toddlers who 
experienced pneumonia, namely: 
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Table 1. Results of Distribution of Characteristics of Toddlers Who Experience Pneumonia 

Characteristics of Toddlers 
Having Pneumonia. 

Frequency Percentage(%) 

Toddler Age   

Age 0 - 24 months 7 70 

Age 24 - 59 months 3 30 

Toddler Gender   

Man 3 30 

Woman 7 70 

History of Exclusive Breastfeeding   

Exclusive breastfeeding 5 50 

Not exclusive breastfeeding 5 50 

History of Measles Infection   

History of Measles 2 20 

No history of measles 8 80 

 Based on table 1, distribution of toddler characteristics based on toddler age, the majority of 
toddlers are young or aged 0 – 24 months (70%). Age 0 - 24 months is the age when young 
toddlers are more susceptible to pneumonia than those aged 0 - 24 months(7). This is because 
the risk of getting pneumonia is greater because the respiratory system is not yet perfect and 
the respiratory tract lumen is still narrow, the body's immune system is not optimal enough 
to prevent and kill the cause of pneumonia.(8). 
In terms of gender, the majority of toddlers are female (70%) compared to male (30%). This 
is not in accordance with several previous studies which stated that the majority of male 
toddlers suffer more from pneumonia than girls. However, there are many other factors that 
have an influence, such as exposure to cigarette smoke which is more commonly found in 
female toddlers. Supporting research byJannah 2020, stated that although the proportion of 
female toddlers was smaller and it had no relationship with the incidence of pneumonia (9). 
StudyPrimary in 2022, stated that there was no significant relationship between the gender 
of the toddler and the incidence of pneumonia(10). 
With a history of exclusive breastfeeding, the results were the same (50%) as those who did 
not receive exclusive breastfeeding. Exclusive breastfeeding means that toddlers from the 
age of 0 – 6 months are only given breast milk and do not give any food or drink except 
vitamins and medicine.(11). Failure of exclusive breastfeeding: toddlers are given formula 
milk, water and fruit such as bananas. This is due to mothers who feel that the breast milk 
they are given is not enough to meet the child's needs, considering that formula milk can 
replace or supplement breast milk needs and the social and cultural practices applied by 
mothers or mothers-in-law who live with them. Exclusive breastfeeding for babies or 
toddlers is related to the immunobiological system which makes toddlers strong as 
protection from pneumonia(12). In toddlers who are given exclusive breast milk, however, 
they are still infected with pneumonia, which can be caused by other factors such as the 
environment and unhealthy behavior such as parents. 
who smokes at home. This research is in accordance withKulsum 2019, stated that there was 
no relationship between exclusive breastfeeding and the incidence of pneumonia in toddlers 
and other environmental factors(13). 
In terms of infection history, 20% of toddlers have a history of measles. In children who 
experience measles, the complications they suffer include pneumonia(1). The measles virus, 
which affects the epithelium in the lower respiratory tract, will damage the immunity in the 
lungs, thereby risking pneumonia(14). Toddlers have a history of measles and pneumonia due 
to suboptimal immunity and have not received immunizations. 
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PHYSICAL AIR QUALITY OF TODDLERS' ROOMS 

Temperature 
Based on the results of temperature measurements in the toddler's room, the results were 
obtained, namely: 

Table 2. Room Temperature Measurement Results 

No. 
Room Size (M2) Measurement results 

(Celsius) 
Information 

(Quality Standard Requirements 100C - 300C) 

1.  3.0 x 3.0 = 9 27.4 Qualify 
2.  3.0 x 5.0 = 15 31 Not eligible 
3.  3.0 x 4.0 = 12 33.5 Not eligible 
4.  3.0 x 3.0 = 9 30.5 Not eligible 
5.  2.5 x 3.0 = 7.5 28.3 Qualify 
6.  3.0 x 2.5 = 7.5 31.9 Not eligible 
7.  3.0 x 3.0 = 9 31.3 Not eligible 
8.  3.0 x 3.0 = 9 31.9 Not eligible 
9.  3.5 x 4.0 = 14 27.8 Qualify 
10.   2.0 x 2.5 = 5 27.8 Qualify 

According to the measurement results, only 40% of toddler rooms meet the requirements. 
The presence of windows and vents can influence the temperature in a toddler's room. An 
increase in tempeThe presence of windows and the habit of opening them can also lead to an 
increase in temperature due to a lack of air exchange. Most rooms are known to have 
windows, but only four toddler rooms have movable windows. ventilation in the toddler's 
room is provided by a vent, which should optimize air circulation. However, only some 
rHowever, vents are only present in some rooms, and fiber plastic covers some of them. oes 
not meet the requirements will increase the risk of toddlers getting pneumonia by 12,571 
times (16). Temperature influences the development and death of pneumonia pathogens at 
certain temperatures. The average optimum temperature for bacteria to grow is 310–370 °C, 
and they can grow at lower temperatures, namely 250 °C, to the optimum temperature (7). 
This statement implies that even if the measurement results meet the requirements, there is 
still a risk of developing pneumonia pathogens. 
  
Humidity 
Based on the results of humidity measurements in the toddler's room, the results were 
obtained, namely: 

Table 3. Room Humidity Measurement Results 

No. 
Room Size (M2) Measurement results 

(Celsius) 
Information 

(Quality Standard Requirements 100C - 300C) 
1.  3.0 x 3.0 = 9 75.5 Not eligible 
2.  3.0 x 5.0 = 15 71.1 Not eligible 
3.  3.0 x 4.0 = 12 64.6 Not eligible 
4.  3.0 x 3.0 = 9 71.5 Not eligible 
5.  2.5 x 3.0 = 7.5 75.1 Not eligible 
6.  3.0 x 2.5 = 7.5 86.1 Not eligible 
7.  3.0 x 3.0 = 9 70.6 Not eligible 
8.  3.0 x 3.0 = 9 67.4 Not eligible 
9.  3.5 x 4.0 = 14 75.8 Not eligible 
10.   2.0 x 2.5 = 5 76.0 Not eligible 

 
Based on the overall measurement results, the toddler's room has humidity above the quality 
standard. The toddler's room feels stuffy due to insufficient or uneven ventilation and high 
humidity (17). Unoptimal ventilation, resulting in humidity, leads to air exchange issues. These 
include windows that are difficult to open or lock, vents that remain closed even when the 
air conditioner (AC) is not in use, small windows, rooms without windows, and covered 
windows. Other buildings and residents have a habit of not opening their windows 
frequently. The low habit of opening windows stems from parents' concerns about animals, 
dirt, or dust infiltrating their rooms. or dust entering the room. Furthermore, the residential 
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density suggests that three rooms are required. According to Minister of Health Decree No. 
829/1999, a bedroom area measuring 8 m2 should only accommodate two individuals. be 
occupied by two people. Inappropriate housing density increases humidity from respiratory 
vapors and increases pneumonia transmission (18). 
Humidity supports the causes of pneumonia, including pneumococci, which will develop 
rapidly in high humidity (19). Humidity is a favorable medium for pathogenic bacteria to grow, 
so a room with poor air circulation will make it difficult for bacteria in the air to leave the 
room. (20). A damp room that does not meet the requirements carries a 7.5-fold risk of 
developing pneumonia in toddlers (21). 

 
Lighting 
Based on the results of lighting measurements in the toddler's room, the results were 
obtained, namely: 

Table 4. Room Lighting Measurement Results 

No. 
Room Size (M2) Measurement results 

(Lux) 
Information 

(Quality Standard Requirements ≥ 60 Lux) 
1.  3.0 x 3.0 = 9 6 Not eligible 
2.  3.0 x 5.0 = 15 51 Not eligible 
3.  3.0 x 4.0 = 12 21 Not eligible 
4.  3.0 x 3.0 = 9 5 Not eligible 
5.  2.5 x 3.0 = 7.5 5 Not eligible 
6.  3.0 x 2.5 = 7.5 46 Not eligible 
7.  3.0 x 3.0 = 9 25 Not eligible 
8.  3.0 x 3.0 = 9 18 Not eligible 
9.  3.5 x 4.0 = 14 21 Not eligible 
10.  2.0 x 2.5 = 5 18 Not eligible 

 
According to the overall measurement results, the toddler's room has lighting that falls short 
of the quality standard. The lighting comes from natural sources, such as ventilation, but the 
lack of windows and the position of other buildings in the room mean that the intensity of 
the sun is lIn addition, using dark-colored curtains and opening window curtains to avoid 
glare and privacy contributes to the room's inadequate lighting. lare and privacy. The study 
found that only one glass roof tile was used as an alternative for light entry, and this resulted 
in the highest lightiWe can assume that a transparent roof can facilitate the entry of light into 
a toddler's room. a toddler's room. The use of mechanical light, such as lamps, is still very 
minimal. 
Parents who prefer to sleep in dim or dark conditions may contribute to this issue, as they 
often neglect to monitor the light intensity in their toddler's room. Rooms with good air 
require natural lighting from the sun, which can kill pneumonia-pathogenic bacteria. (7). 
When lighting does not meet the requirements, toddlers have a 1.421 times higher risk of 
developing pneumonia (21). Minimal lighting will have an impact on the temperature and 
humidity in the room (22). 
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PM10 
Based on the results of PM10 measurements in the toddler's room, the results were obtained, 
namely: 

Table 5. Room PM10 Concentration Measurement Results 

No. 
Room Size (M2) Measurement results 

(mg/m³) 
Information 

(Quality Standard ≤ 70 mg/m³) 

1.  3.0 x 3.0 = 9 9 Qualify 
2.  3.0 x 5.0 = 15 6 Qualify 
3.  3.0 x 4.0 = 12 2 Qualify 
4.  3.0 x 3.0 = 9 5 Qualify 
5.  2.5 x 3.0 = 7.5 3 Qualify 
6.  3.0 x 2.5 = 7.5 12 Qualify 
7.  3.0 x 3.0 = 9 8 Qualify 
8.  3.0 x 3.0 = 9 3 Qualify 
9.  3.5 x 4.0 = 14 3 Qualify 
10.   2.0 x 2.5 = 5 5 Qualify 

 
Based on the measurement results, the entire toddler's room has a PM10 concentration that 
meets quality standards. The use of firewood for cooking and smoking at home is one source 
of PM10 pollutants. The entire household uses firewood, as well as LPG. The kitchen's 
insulation with smoke ventilation and semi-permanent woven bamboo walls, which provide 
cavities for smoke to escape, contribute to the low dust residue. 
Regarding the smoking factor, all residents of the house have a habit of smoking within the 
house; however, they typically do so in a different room or near a ventilation area, such as an 
open door. The concentration of PM10 caused by cigarette smoke in open ventilation or doors 
is lower than that in closed doors (23). Even at low dust levels, smoking is a dangerous source 
of indoor pollution (24). Exposure to third-hand smokers on the surface of objects increases 
the risk of respiratory infections in toddlers, which can lead to pneumonia (25). 
 

 
CONCLUSIONS AND RECOMMENDATIONS 
According to Minister of Health Regulation No. 1077/2011, the physical air quality in the 
rooms of toddlers who have pneumonia in the Pakusari Community Health Center working 
area, Jember Regency, still does not meet the requirements, so there is a risk of pneumonia 
in toddlers. Toddlers with pneumonia typically have characteristics such as ages between 0-
24 months and 24-59 months, gender, exclusive breastfeeding, and a history of measles.  
Suggestions, such as a program providing glass blocks, can increase monitoring and the 
number of healthy houses for those affected by pneumonia. Health cadres can engage the 
community through posyandu and disseminate information on social media. People can  
enhance air circulation and sunlight by increasing ventilation, adopting the habit of opening 
windows and window curtains, refraining from smoking indoors, and enhancing the practice 
of drying pillows, bolsters, and mattresses, particularly in the morning, as well as regularly 
changing pillowcases, bolsters, and bed sheets. 
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