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Abstract

Introduction: Respiratory allergy symptoms in children still pose challenges in
Indonesia regions, including big cities such as Surabaya. Several studies have
found a relationship between household environment and family habits. The study
aimed to identify the relationship between household environment and family
habits with the incidence of respiratory allergies in children. Methods: This study
used a cross-sectional design and was conducted on children aged 5-15 years with
respiratory problems in the past three months. A questionnaire adapted from the
International Childhood Asthma and Allergy Research (ISAAC) was used to see the
respiratory allergy symptoms occurring in children. For statistical tests, this study
used the Chi-square test, Fisher exact test, and logistic regression. Results and
Discussion: The data obtained showed a significant relationship between home
Sfurniture and building condition with respiratory allergy symptoms in children with
OR values of 3.667 (CI: 1.068-12.586) and 3.747 (CI: 1.149-12.221), respectively.
The use of air fresheners and insect repellent at home was also significantly related
to respiratory allergy symptoms in children with OR values of 3.286 (CI: 1.063-
10.152), and 4.200 (CI: 1.270-13.892), respectively. Conclusion: Household
environment and family habits are associated with respiratory allergy symptoms
in children. Household environment and family habits should be considered
carefully, especially home furniture and building condition, also the habits of
using fresheners and insect repellent should be avoided to prevent respiratory
allergy symptoms in children. Conducting similar research and examination
that involve larger samples to explore the cause-and-effect relationship between
household environment and family habits with respiratory disease are very needed.

INTRODUCTION

of respiratory allergies in children is still rising. This is

Allergy is a global health problem that is
increasing in prevalence. Approximately 10-30% of
the world’s population currently suffers from allergic
disorders, showing a significant increase temporally
(1). Allergy prevalence is higher in preschool-aged
children, with a higher incidence in developed countries
compared to developing countries. This phenomenon
reflects changes in lifestyle, environment, and genetic
factors that influence people’s predisposition to allergic
reactions (2). Among the general population, respiratory
allergies are extremely prevalent, particularly among
youngsters. Studies and data indicate that the prevalence

Cite this as :

concerning since it may affect the health and quality
of life of children (3). According to the findings of the
EuroPrevall-iIFAAM (Integrated Approaches to Food
Allergen and Allergy Risk Management) birth cohort
study, 13.3% of 5,572 school-aged children aged 6—10
years had a diagnosis of allergic rhinitis (AR), 12.0%
had eczema, 8.1% had asthma, and 7.0% had allergic
multimorbidity, which is defined as having at least two
allergic diseases concurrently. Given their ubiquity, it is
likely that children with respiratory allergies also have
additional underlying medical issues that call for more
thorough care and close observation (4).
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The prevalence of allergic rhinitis in Indonesia is
estimated to be around 10-20% with an average age of
onset of 8-11 years (5). Based on a survey conducted by
the Indonesian Ministry of Health (Kemenkes RI) in 2018,
the prevalence of asthma in Indonesia was 2.4% (6).
Based on the 2018 Basic Health Research, the highest
prevalence of asthma in children is the age category
5-14 years, which is around 1.9% in 2018. Based on
demographic data, asthma is more prevalent in children
aged 3-14 years with asthma prevalence in 2011 of
3.81% and in 2013 it increased to 5.8% (7). Several
school children in Surabaya showed the most common
allergic diseases are asthma, rhinitis, food allergy, and
atopic dermatitis or eczema (8). It was further known that
a lower prevalence of asthma was found in suburban
areas compared to urban areas (9).

Household environment significantly impacts
children’s respiratory allergies. Allergens may be present
throughout the home, making it crucial to maintain a
healthy environment. According to Kepmenkes No.
829 of 1999, a healthy home requires proper building
materials, spatial arrangements, lighting, air quality,
ventilation, pest control, safe water and food storage,
waste management, and appropriate occupancy density
(10). The rapid pace of modernization and urbanization
has profoundly altered living conditions and lifestyles.
Innovations in construction techniques, particularly the
implementation of tighter building designs that restrict
natural ventilation, along with the prevalent utilization
of composite materials, have adversely affected indoor
air quality. Research conducted under the China,
Children, Homes, Health (CCHH) initiative has identified
several environmental factors, including proximity to
major roads and highways, the introduction of new
furniture, dampness, and the presence of pests such as
cockroaches and mosquitoes, as being associated with
an elevated risk of asthma and rhinitis in children (11).
According to several studies, building characteristics and
exposure to the household environment such as house
ownership, location, building area, construction period,
total residential floor, floor and wall materials, distance
from house to pollutant sources, home furnishings, and
ventilation are associated with respiratory allergies in
children (12-14) .

Research has indicated that both humidity and
temperature also play critical roles in human health,
specifically emphasizing their influence on respiratory
conditions and the prevalence of allergens. Elevated
global temperatures have the potential to significantly
disrupt ecosystems and adversely affect human well-
being. This is particularly pronounced in the context of
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respiratory illnesses, such as asthma, which may be
exacerbated by changes in environmental conditions
(15-16). As temperatures rise, the frequency and severity
of respiratory disorders are likely to increase, thereby
posing a substantial public health challenge. Numerous
academic investigations have demonstrated that certain
household practices, particularly the regular use of
hygienic incense, mosquito coils, and air fresheners, are
significantly associated with diminished lung function in
children, as well as an increased incidence of respiratory
diseases. Specifically, the habitual utilization of hygienic
incense and mosquito coils has been shown to elevate
the risk of developing asthma in children by a factor of
2.58 and to increase the likelihood of bronchitis by 1.42
times (17-19).

The most widely used types of insect repellent
are insect coils and insect spray (20). Fragranced
products, such as air fresheners, have been identified as
significant sources of human exposure to volatile organic
compounds (VOCs) and contribute to both indoor and
urban outdoor air pollution. The health implications of
these exposures are concerning, leading to a variety
of issues such as respiratory difficulties, migraine
headaches, exacerbated asthma, mucosal irritation, skin
rashes, and neurological disorders (21). Additionally, the
use of combustible insect repellents, like mosquito cails,
has been linked to health problems including asthma,
wheezing, rhinitis, and eczema. Allergic responses to
these substances often affect the respiratory system,
resulting in symptoms like persistent cough and difficulty
breathing (22).

Estimates from the World Health Organization
(WHO) indicate that around half of the world’s children,
approximately 700 million, have been exposed to
environmental tobacco smoke (ETS), primarily in their
homes (23). Similar to the harmful effects of air pollution,
prenatal exposure to ETS is linked to an increased
likelihood of respiratory issues in children. Children
exposed to second-hand smoke face significantly
increased risks of lower respiratory tract infections (LRTI),
asthma, and diminished lung function (24). ETS exposure
is linked to chronic bronchitis, frequent wheezing, and
various respiratory symptoms, including cough, phlegm,
and breathlessness (25). It is well-established that ETS
plays a major role inincreasing the incidence of both acute
and chronic respiratory conditions among young children
(26). Parental smoking, particularly that of mothers, is
a common source of ETS exposure for children (27).
Maternal smoking is particularly concerning, as mothers
tend to smoke more in the home environment and spend
more time with their children than other household
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members, potentially amplifying the negative health
impacts on their offspring during critical developmental
stages (25).

The purpose of this study was to identify the
relationship between household environment and family
habits with the incidence of respiratory allergy symptoms
in children.

METHODS
Ethics

The current research has been given ethical
approval by the Health Research Ethics Committee,
Faculty of Public Health, Universitas Airlangga No: 176/
EA/KEPK/2019.

Study Design

It was a cross-sectional study with a random
sampling technique.

Settings of the Study

This study was conducted in Rungkut District,
Surabaya, East Java Province, Indonesia. Rungkut
District consists of 6 villages. The area of Rungkut is
21.02 km? with a total population of 123,757 people. The
number of children aged 5-15 years is 10,869 (male) and
10,203 (female).

Eligibility Criteria

Respondents are households with children aged
5to 15 years who have experienced respiratory problems
(cough, cold, and flu) in the past three months.

In this study, the researchers used simple
random sampling to select some respondents from
primary healthcare centers. Data collection was carried
out from June to July 2019. From a total of 115 children
with respiratory problems, only 80 met the eligibility
criteria.

Variable
Respiratory allergy symptoms

This study used a questionnaire as informed by
the International Childhood Asthma and Allergy Research
(ISAAC) to see the respiratory allergy symptoms that
occurred in children (no = 1, yes = 2). The questions
from the questionnaire are:

"Has your child ever had sneezing and a runny
or blocked nose without being sick with a cold or flu?"

"Over the past year, has your child experienced
sneezing along with a runny or congested nose without
having a cold or flu?"
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Household environment and characteristics

The personal characteristics that were asked
include gender and age. Meanwhile, characteristics
regarding household environment asked include home
furniture materials (risk to health/ no risk), floor and wall
coating materials (risk to health/ no risk), temperature
(qualified/ unqualified), humidity (qualified/ unqualified),
lighting, (qualified/ unqualified), ventilation (qualified/
unqualified), and distance from house to pollutant
sources (qualified/ unqualified). All of the characteristics
were measured based on the guidelines provided by the
Regulation of the Indonesian Minister of Health No. 1077
of 2011 regarding Guidelines for Indoor Air Sanitation as
well as Housing and Health Guidelines provided by the
World Health Organization (WHO) (28).

Family habits

Family habits asked in the questionnaire include
the use of air fresheners (yes/ no), the use of spray
or burn insect repellent (yes/ no), and smoking family
members (yes/ no).

Statistical Methods

Data were input into excel and exported to
IBM Statistical Package for the Social Sciences (v.25).
Statistical tests were performed using the Chi-square
test and Fisher exact to identify the relationship between
household environment and family habits with respiratory
allergies in children. Furthermore, the binary logistic
regression test was performed to analyze the degree
of the relationship between household environment
and family habits with respiratory allergiy symptoms
in children with a 95% Odds Ratio (OR) and 95%
Confidence Intervals (Cl).

RESULTS

Demographic Data and the Prevalence of Respiratory
Allergy Symptoms

Table 1 presents demographic data. From a
total of 80 respondents, female respondents account for
the dominant group. In terms of age, this research was
dominated by respondents aged 7-12 years (65%). The
majority of respondents (80%) experienced respiratory
allergy symptoms such as coughs, colds, and flu.
Around 81.3% of the respondents were exposed to
health risks due to home furniture, while 77.5% due to
the building. For the household environment, 63.8% did
not meet the temperature requirements; 61.8% did not
meet the humidity requirements; 66.3% did not meet the
lighting requirements; 67.5% did not meet the ventilation
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requirements; and 41.3% did not meet the requirements
for the ideal distance from house to pollutant sources.
For other variables, 66.3% of households used air
fresheners, 78.8% used insect repellent, and 43.8% had
family members who smoke at home.

Table 1. Demographic Data and the Prevalence of
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lighting, ventilation, and distance from house to pollutant
sources (p > 0.005) were not related to respiratory allergy
symptoms in children.

Table 2. The Relationship between Household
Environment and Family Habits With Respiratory Allergy
Symptoms in Children

Respiratory Allergy Symptoms in Children Respiratory Allergy
- 5 Exposures or Risk Symptoms x?
Variables Frequency %o Factors® Prevalence b osvr Cp Test
Sex (%) ’ °
Male 37 46.2 Home Furniture (Materials)
Female 43 53.8 Risk to health 84.6
. 1.068-12.586** .
Age No risk 60.0 3.667, (1.068-12.586**) 0.066
5-6 15 18.8 Building Condition
7-12 52 65 (Floor and Wall Materials)
- Risk to health .
13-15 13 162 15k fofiea 855 5 47, (1.149-12.221%%) 0.041%
Respiratory Allergy Symptoms No risk 61.1
Yes 64 80 Temperature
No 16 20 Qualified 82.8
. 0.758, (0.235-2.446 0.862
Home Furniture Unqualified 78.4 ( )
Risk to health 65 81.3 Humidity
i lified 83.9
Norisk 15 188 Qualifie 0.664, (0.206-2.138)  0.688
Building Condition (Floor and Wall Unqualified 77.6
Materials) Lighting
Risk to health 62 71.5 Qualified 85.2
. 0.594, (0.172-2.056 0.595
No risk 18 22.5 Ungqualified 77.4 - ( )
Temperature Ventilation 1.842, (0.599-5.668)  0.438
Qualified (18°C -30°C) 29 36.3 Qualified 73.1
Unqualified 51 63.8 Ungqualified 83.3
Humidity Distance from House to Pollutant
Qualified (40%-60%) 31 388 o grffﬁc) 85.1 0.467, (0.154-1.416) 0281
Unqualified 49 61.3 Qualifie : 467, (0.154-1416) 0.
— Unqualified 72.7
Lighting Use of Air Fresh
Qualified (Minimum of 60 Lux) 27 338 Se; Ir Kresheners G658 3986 (L0G310.1525) 0.067
Unqualified 53 66.3 Nes o 286, (1.063-10. ) 0.
Ventilation T fOI Ronellont .
. se of Insect Repellen
Quahﬁe.d 26 325 (Burn/Spray)
Unqualified 54 67.5 Yes 85.7 4200, (1.270-13.892%%) 0.035%
Distance from House to Pollutant Sources No 58.8
(Traffic) . Presence of Smoking Family
Qualified (>100m) 47 58.8 Members
Unqualified (<100m) 33 41.3 Yes 82.9
Use of Air Fresheners No 77.8 1381, (0.448-4255)  0.778
Yes 53 66.3 Description:
No 27 33.8 a. The number before and after “vs” refers to the prevalence of respiratory allergy
symptoms for the related influence factors. The latter was taken as the reference item
Use of Insect Repellent (Burn or Spray) in the binary logistic analysis.
Yes 63 78.8 b. OR odds ratio, CI confidence interval. The bold data indicate the significance
’ statistically according to the chi-square test (0.01<p<0.05*) and logistic regression
No 17 213 test (0.01<p<0.05**).
Presence of Smoking Family Members
Yes 35 43.8 . . . )
No 45 56.3 Family Habits and Respiratory Allergy Symptoms in

Household Environment and Respiratory Allergy
Symptoms in Children

Table 2 shows that home furnishings and
house building conditions (p<0.005) are associated with
respiratory allergy symptoms in children at OR values of
3.667 (Cl: 1.068-12.586) and 3.747 (Cl: 1.149-12.221),
respectively. Meanwhile, house temperature, humidity,
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Children

The use of air fresheners and insect repellent
(p<0.005) was associated with respiratory allergy
symptoms in children at OR values of 3.286 (Cl: 1.063-
10.152) and 4.200 (Cl: 1.270-13.892), respectively.
Meanwhile, the presence of smoking family members
was not associated with respiratory allergy symptoms in
children
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DISCUSSION

Household Environment and Respiratory Allergy
Symptoms in Children

This study highlights a significant relationship
between furniture and the condition of housing structures
and the incidence of respiratory allergy symptoms in
children. Older homes often have issues such as peeling
paint, while new constructions typically emit strong odors
from fresh paints and materials used in modern furniture,
including plastics, rubbers, woods, and leathers. The
incorporation of these scented items has been linked
to increased rates of asthma and rhinitis (9). Moreover,
research has identified laminated flooring as a notable risk
factor, with emulsion paint use significantly associated
with the onset of asthma. Homes in newly developed
communities are often recently decorated and filled with
new furniture, which may further contribute to indoor
air pollution (29). Various household items, including
furniture, sealants, and paints, release harmful chemicals,
leading to chronic exposure to indoor air pollutants and
associated adverse health effects, particularly impacting
vulnerable groups like children (30).

Household renovations are known to generate
a range of harmful chemical pollutants and heavy
metals, with formaldehyde being one of the most
concerning substances (31). Research indicates that
the concentration of formaldehyde released from newly
manufactured furniture and modern building materials is
significantly greater than that found in older structures
(32—35). Notably, formaldehyde not only exhibits elevated
concentrations but also demonstrates a slower rate of
decay compared to other volatile organic compounds
(VOCs). This persistent nature of formaldehyde pollution
implies thatcontamination within residential environments
can endure for extended periods, potentially lasting for
many years (35). Therefore, the introduction of new
furniture into living spaces is likely to play a crucial role
in exacerbating formaldehyde-related pollution, thereby
raising health concerns for occupants.

Multiple studies have established a link between
the quality of building materials, specifically those used
for floors, walls, and roofs and the incidence of acute
respiratory infections (ARI) in children. Research
indicates that children living in homes constructed with
poor-quality materials, such as hard-packed mud and
thatch, face a significantly higher risk of adverse health
outcomes compared to those in houses built with more
durable materials like concrete, tiled roofs, and fired
mud brick walls (36—39). Despite housing quality being a
fundamental human right essential for overall well-being,
it remains largely neglected in global health initiatives.
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Problems linked to insufficient housing, including lack
of safe water, poor sanitation, indoor air pollution, and
overcrowding, are identified as significant risk factors for
numerous diseases such as acute respiratory infections,
diarrhea, malaria, pneumonia, and tuberculosis (40—
42).

The results of the statistical analysis revealed no
significant correlations between environmental factors—
such as temperature, humidity, lighting, ventilation, and
the distance from pollutant sources—and the occurrence
of respiratory allergy symptoms in children. This finding
contrasts with previous studies that have indicated such
factors are linked to respiratory allergies in pediatric
populations (15,43—44). The optimal temperature range
of 18°C to 30°C, particularly highlighting 25°C as most
beneficial (45). Historical data suggest that higher
temperatures are more closely associated with asthma
than with rhinitis. Moreover, other studies have found
that both extreme heat and cold can increase asthma risk
in children through differing physiological mechanisms
(46-48).

The optimal humidity level for indoor
environments is generally considered to be between
40-60%. Maintaining appropriate humidity contributes
to a denser atmosphere, which hinders the survival of
bacteria, viruses, and pollutants (9). An excess of airborne
pollutants can lead to respiratory issues, including
asthma. Insufficient lighting can lead to discomfort and
create conditions conducive to the proliferation of viruses,
bacteria, and parasites, thereby increasing the risk of
respiratory diseases (46,49). Furthermore, effective
ventilation is essential for ensuring proper air circulation,
which can help eliminate pathogenic bacteria responsible
for acute respiratory infections as well as improve air
quality. Rooms characterized by low humidity tend to be
more favorable for bacterial growth (50). However, this
can be mitigated through adequate ventilation (43).

Residing within a distance of 200 meters from
major roadways has been linked to a decreased likelihood
of developing asthma. This distance is considered
optimal as it provides a buffer zone between residential
structures and the pollutants emitted from dense traffic
(51-53) . Traffic-related pollution can contribute to a
variety of allergic responses through mechanisms that
include the interaction between airborne pollen particles
and environmental pollutants, the development of
inflammation, and exposure to emissions from diesel
vehicles. Understanding these dynamics is crucial for
public health, as they highlight the potential impact of
traffic pollution on respiratory ailments, particularly in
urban settings where exposure levels can be significantly
higher (12).
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Family Habits and Respiratory Allergy Symptoms in
Children

In this current study identified a notable
association between the utilization of air fresheners and
insect repellents and the manifestation of respiratory
allergy symptoms in children. Air fresheners are
known to contain volatile organic compounds (VOCs)
such as toluene, limonene, benzene, and ethylene,
which exhibit toxicological effects. Notably, spray air
fresheners incorporate organic solvents such as ethanol
and isopropanol, along with propane and butane as
propellants, which are regarded as more hazardous than
gel or powder formulations of air fresheners (19). The
chemical constituents from these air fresheners enter
the human body primarily through the nasal passages,
trachea, and bronchi (49). Respiratory tract irritations
can be categorized into two types: upper respiratory
tract irritations, which include conditions such as
rhinitis, whooping cough, croup, throat infections, ear
infections, and the common cold; and lower respiratory
tract irritations, which encompass ailments like acute
bronchitis, bronchiolitis, and pneumonia (54).

The increasing incidence of illnesses such as
dengue fever, malaria, and yellow fever has led to a rising
reliance on insect repellents. However, the application
of these repellents is not without adverse effects (20).
Combustion of insect repellents generates aldehydes
and particulate matter (PM), both of which may contribute
to respiratory diseases (13,19,55-56). A specific
experimental study has indicated that the combustion
of a single insect repellent can yield PM2.5 levels
equivalent to smoking between 75 and 137 cigarettes.
Moreover, the release of formaldehyde from burning
insect repellent can be comparable to the emissions
produced by smoking 51 cigarettes (57). Children, given
their more vulnerable physiological development, are
particularly at risk from environmental toxins, likely due
to their still-maturing lungs. Consequently, it is imperative
for parents to oversee and mitigate the risks associated
with pesticide exposure.

Moreover, no correlation was found between
smoking family members and respiratory allergy
symptoms in children, supporting previous studies that
indicate no significant relationship between parental
smoking and pediatric respiratory illnesses, likely due
to parents smoking away from their children (23). In
contrast, other research has demonstrated that second-
hand smoke exposure significantly increases the risk
of respiratory infections, similar to active smoking (58).
Additionally, passive smokers may experience conditions
such as rhinallergosis and tracheitis/bronchitis.
Untreated respiratory symptoms like rhinitis can lead to
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sleep disturbances, while other symptoms such as nasal
congestion, itching, and sneezing may disrupt children’s
daily activities and academic performance (11).
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CONCLUSION

Respiratory allergy symptoms in children can
be influenced by household environments and family
habits. In this study, variables related with respiratory
allergy symptoms in children were home furniture (floor
and wall coating materials), house building conditions
(temperature, humidity, lighting, ventilation, and the
distance from pollutant sources), use of air fresheners,
and use of insect repellent with each OR values of 3.667
(Cl: 1.068-12.586), 3.747 (Cl: 1.149-12.221), 3.286 (ClI:
1.063-10.152), and 4.200 (CI: 1.270-13.892).

Limitations of this study include the small sample
size and the potential for recall bias as well as incorrect
recall. Questionnaires were filled out by parents without
any physical examination or screening tests to assess
respiratory allergies in children. However, this study can
be referred as a preliminary study for future research in
the same field.
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For research strengths, the ISAAC questionnaire
has been validated, and risk factor analysis has been
carried out in several previous studies (13-14) . Adding
new knowledge, this study showed a strong relationship
between furniture, house building conditions, use of air
fresheners, and use of insect repellent with respiratory
allergy symptoms in children.

This study can be used as the basis for future
analysis and anticipation of respiratory problems in
children in planning appropriate health interventions.
Finally, based on these findings, the household
environment and family habits should be considered
carefully, especially home furniture and building
condition, also the habits of using fresheners and insect
repellent should be avoided to prevent respiratory allergy
symptoms in children. Further research and examination
involving other potential risk factors, such as the presence
of microbes like germs/bacteria, viruses, and fungi in the
air. Monitoring is needed to explore the cause-and-effect
relationship between household environment and family
habits with respiratory diseases.
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