
Advances in 

 

 
Advances 

  Journal home page: http://www.aensiweb.com/AEB/

 
 

Corresponding Author: JunasirSakilan, Department of Biological Sciences
Iligan City, Philippines. 

Indoor sources of pollutants in selected Homes of different communities in Iligan 

City, Philippines 

 

Junnasir M. Sakilan and Cesar G. Demayo
 
1Department of Biological Sciences, College of 
 
A R T I C L E  I N F O   
Article history:  
Received 10 November 2015 
Accepted 22 December 2015 
Available online 30 December 2015 
 
 
Keywords: Pollution, indoor, VOC’s, 
toxicicity 

 

ToCite ThisArticle: JunasirSakilan and Cesar G. Demayo. 2015. Indoor environments of selected homes in different communities of Iligan 
City, Philippines. Adv. Environ. Biol., 9(27),

 

 
Indoor air pollution otherwise known also as household air pollution (HAP) can be traced to prehistoric 

times when it became necessary to construct shelters and use fire inside for cooking, warmth, and light exposing 
the occupants to high levels of polluti
about adverse effects of indoor air has become evident when occupants of residences and commercial and 
institutional buildings reported associated health problems 
associated with a wide range of child and adult disease outcomes such as chronic obstructive pulmonary disease, 
lung cancer, stroke and cardiovascular diseases, other cancers (e.g. cervical), adverse pregnancy outc
cataract (especially among women) and tuberculosis 
cleaning supplies, hair sprays and perfumes that are used inside the home including many household items such 
as carpets, shower curtains, paints, upholstery, plywood, particle board, cabinets, computers, and synthetic 
materials and those used in home construction which are notorious for letting off poisonous gasses and 
chemicals. Because most homes are well insulated, these toxic substances leave
the occupants to breathe [4]. The dramatic increase in the chemical content of building materials, furnishings 
and household products to produce highly sealed buildings in reducing energy loss through infiltration also 
compounded the problem [5]. As to the specific sources of pollutants inside houses of people living in different 
housing communities should further be accounted for. 

In the Philippines especially in Iligan city, available housing communities differ from area to area. Three 
housing groups are known – gated community or subdivision where houses were similar in architectural design 
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A B S T R A C T  
Abstract:  A study was conducted to assess the indoor sources of pollutant and their 
possible health consequences of their use associated with the lifestyle and community 
design of people residing in Iligan City, Philippines. An opportunistic 
used for the data gathering using a modified questionnaire in the selected area or 
Barangays in Iligan City.The study was focused on the assessment of the indoor 
sources of pollutants in which it is categorized as physical, chemical and biolog
surveyed as per product(s) usage by residents of different demographic 
well as the community that they reside. Results of this study show various sources of 
indoor pollutants that can be found in different residential areas of the th
types. For the high and middle income level residents pollutants generated are from 
household products and also for the poor ventilation of the houses. The use of solid 
fuels which emit toxic smokes and chemicals, poor sanitation and indoor h
compound the problem in slums homes. Indoor related symptoms includes common 
illnesses like Headache, Runny nose, Throat irritation and Fever. Other symptoms like, 
Allergic reactions, Fatigue, Asthma, Heart Diseases, Dizziness, Aches and Pain, Na
Congestion, Stroke and Eye irritation, Pneumonia, TB and Cataract are also identified
which may be due to the improper applications and inefficient ventilation on 
residential houses, and also the way of living and personal sanitation among 
residents.Measuring and identifying to what extent pollutants in an indoor areas 
persists especially particle number emission rates or factors 
assessment and for developing appropriate control strategies
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INTRODUCTION 

Indoor air pollution otherwise known also as household air pollution (HAP) can be traced to prehistoric 
times when it became necessary to construct shelters and use fire inside for cooking, warmth, and light exposing 
the occupants to high levels of pollution as evidenced by the soot found in prehistoric caves 
about adverse effects of indoor air has become evident when occupants of residences and commercial and 
institutional buildings reported associated health problems [2]. Exposure to household air pollution was 
associated with a wide range of child and adult disease outcomes such as chronic obstructive pulmonary disease, 
lung cancer, stroke and cardiovascular diseases, other cancers (e.g. cervical), adverse pregnancy outc
cataract (especially among women) and tuberculosis [3]. These were attributed to numerous chemicals, like 
cleaning supplies, hair sprays and perfumes that are used inside the home including many household items such 

s, upholstery, plywood, particle board, cabinets, computers, and synthetic 
materials and those used in home construction which are notorious for letting off poisonous gasses and 
chemicals. Because most homes are well insulated, these toxic substances leave those poisons trapped inside for 

. The dramatic increase in the chemical content of building materials, furnishings 
and household products to produce highly sealed buildings in reducing energy loss through infiltration also 

. As to the specific sources of pollutants inside houses of people living in different 
housing communities should further be accounted for.  

In the Philippines especially in Iligan city, available housing communities differ from area to area. Three 
gated community or subdivision where houses were similar in architectural design 
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Indoor air pollution otherwise known also as household air pollution (HAP) can be traced to prehistoric 
times when it became necessary to construct shelters and use fire inside for cooking, warmth, and light exposing 

on as evidenced by the soot found in prehistoric caves [1]. Public concern 
about adverse effects of indoor air has become evident when occupants of residences and commercial and 

. Exposure to household air pollution was 
associated with a wide range of child and adult disease outcomes such as chronic obstructive pulmonary disease, 
lung cancer, stroke and cardiovascular diseases, other cancers (e.g. cervical), adverse pregnancy outcomes, 

. These were attributed to numerous chemicals, like 
cleaning supplies, hair sprays and perfumes that are used inside the home including many household items such 

s, upholstery, plywood, particle board, cabinets, computers, and synthetic 
materials and those used in home construction which are notorious for letting off poisonous gasses and 

those poisons trapped inside for 
. The dramatic increase in the chemical content of building materials, furnishings 

and household products to produce highly sealed buildings in reducing energy loss through infiltration also 
. As to the specific sources of pollutants inside houses of people living in different 

In the Philippines especially in Iligan city, available housing communities differ from area to area. Three 
gated community or subdivision where houses were similar in architectural design 
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and the people residing are of the affluent/middle class type, barangay or village where houses were of different 
designs and sizes occupied commonly occupied by average-income/middle class families and the slums or 
squatter community where poor and many indigents live. It is important to be able to determine the biological, 
physical and chemical sources of contaminants/pollutants in the houses of these communities to be able to know 
how the lifestyles of the people are associated with the products used that can be major sources of indoor 
pollutants and health hazards.  

 
Methodology: 

The study was conducted in Iligan City, Philippines. It is located between 08o 12’ North latitude and 1240 
13’ East longitude with a land area of 314.04 sq. mi. [6]. Data was gathered at selected barangays with a 
different kinds of community structure in Iligan City, most probably close to city center. The survey was carried 
out at six (6) areas as per demographic as well as the type of community they live in, (i) Gated community or 
Subdivisions, Abigail  Subdivision Del Carmen and Donya Maria Subdivision Tipanoy (8°14'28"N   
124°15'54"E and 8°12'29"N   124°14'41"E), (ii) Village or a Barangay Community, Palao and Luinab 
(8°13'30"N   124°15'12"E and 8°14'36"N   124°16'25"E), (iii) Slum area or Squatter Community, Santiago and 
Saray (8°14'53"N   124°14'52"E and 8°14'06.2"N   124°14'17.3"E). A total of 30 households were surveyed in 
each area.  

An opportunistic approach was used for the data gathering by a modified questionnaire adopted from the 
studies of Sarkar et al.,[7] on a door to door survey. Basic information on their demographic profile was 
gathered, health-related symptoms house ventilation quality and community design. The questionnaire was 
composed of data on the nature or source characterization on possible indoor pollutants in which it is 
categorized as physical, chemical and biological and surveyed as per product(s) such as those commonly used 
things in their households like aerosol and insecticides. How they treat their waste pollutant will also be noted 
including their disposal. The details of the house ventilation design in relation to the type of community they 
belong were also determined. 

The following sociodemographic data of the people were obtained from the different six (6) barangays 
(High Income, Middle Income and Low Income) with different community structure (Gated/subdivision 
community, Village/Barangay Community and Slum/Squatter community). The respondents selected to 
participate in the survey was based on a random sampling method. A total of 180 respondents participated in the 
survey, with 30 person per barangay and a total of 60 respondents per sociodemographic status and community 
structure. Majority of those who participated in the study were females and of different ages. The survey or the 
data gathering was done during day time, mostly during working hours. The socio-economic data of the 
respondents were also collected as an indicator of the different lifestyle of respondents. The information was 
important since it was observed that with a different income comes also different lifestyle and habit in terms of 
indoor related pollutants/activities.  

For ethical concern, respected barangays were provided with an entrance protocol letter and brief 
explanation of the study before directly going to households for the survey. Prior to the house to house survey, 
selected households were briefed about the study and ask to participate on a voluntary basis. Selected 
respondents were given the choice to participate or not on the study. The information about the respondents 
involved in this research remained confidential.  

Basic statistics was done with the help of excel spreadsheet and R software. Mean values of the data was 
computed along with the percentage values on each categories. 
 
Result: 

Table 1 shows the general indoor air pollutants (IAP) present in the household of all the study areas. The 
observed pollutants are arranged from the commonly observed to the least one.  

 
Table 1: Sources and Classification of Pollutants used by the respondents (Arranged from the most observed sources of pollutants in 

specific area) 
Active 
Indoor Air 
pollutants 

Household products and 
activities 

Gated 
Community/Subdivision 

Village/Barangay 
Community 

Slum/Squatter 
Community 

Physical Newly constructed home, 
New Construction, dusty,, 
attached garage, solid 
fuels, new smoker and  
old carpeting 
 
 
 
 

1. Gas stove/oven 
2. Air conditioner 
3. Insect repellant 
(Spray) 
4. Gas heaters 
5. Old carpet 
6. Aerosol 
7. Attached garage 
8. Muriatic acid 
9. Home cleaners 
10. Air freshener 

1. Insect 
repellant (both spray and 
mosquito coil) 
2. Gas heaters  
3. Gas 
stove/oven  
4. Furry pets  
5. Persistent odor 
6. Dusty  
7. Home cleaners  
8. Old carpet  

1. Solid fuel  
2. Persistent 
odor 
3. Leaky roof  
4. Insect 
repellant (Mosquito Coil)  
5. Dusty  
6. New smoker  
7. Wet 
basement/surroundings  
8. Hypochlorite  

Biological Dusty, Air conditioner, 
leaky roof, leaky pipe, 
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wet 
surroundings/basement, 
furry pets and old 
carpeting 
 
 

11. Dusty  
12. Persistent odor 
13. Furry pets 
14. Hypochlorite 
cleaners 
15. New smoker 
16. Computer and 
printer 
17. New construction 
18. Paints and 
varnishes  
19. Scouring powder 
with bleach  
20. Leaky roof  
21. Floor wax  
22. Kerosene  
23. Artist's paints  
24. Leaky pipes  
25. New carpet  
26. Wet 
basement/surroundings  
27. Solid fuel 

9. New smoker  
10. Paints and 
varnish 
11. Hypochlorite  
12. Attached 
garage  
13. Aerosols  
14. Muriatic acid  
15. Air 
conditioner  
16. Floor wax  
17. Solid fuel  
18. Leaky roof  
19. Air freshener 
20. Scouring 
powder with bleach  
21. Computer and 
printer  
22. Kerosene  
23. construction 
materials 
24. Wet basement  
25. New home  
26. Artist's paint 
and 
27.  Leaky pipes 

9. Furry pets  
10. Floor wax  
11. Kerosene  
12. Gas heaters  
13. Old carpet  
14. Scouring 
powder with bleach  
15. Home 
cleaners  
16. Muriatic acid 
17. Construction  
materials 
18. Aerosol  
19. Paints and 
varnishes  
20. New home  
21. Air freshener  
22. Artist’s paint 
23. Gas 
stove/oven 

Chemical Attached garage, solid 
fuels, persistent odour, 
home cleaners, scouring 
powder, muriatic 
cleaners, hypochlorite 
cleaners, floor wax, artist 
paint,  paints and 
varnishes, aerosol sprays, 
air fresheners, insect 
repellant, gas heaters, 
Computers and printers, 
kerosene, gas stove/oven, 
new smoker and new 
carpeting 

 
The possible Indoor air pollutants are listed in Table 2 with their corresponding physical, biological and 

chemical characteristics based on various published sources [4, 8-14].  
  

Table 2: Household products/activities with corresponding active chemical, biological and physical indoor pollutants. 
Household products 
/activities 

Active chemical/biological and physical indoor air pollutants 

 Physical Biological Chemical 
New home Asbestos, mineral, 

synthetics 
  

New Construction Asbestos, mineral, 
synthetics 

  

New Smoker Ash, Particulate matter  Carbon monoxide, and PAH 
New Carpet   Formaldehydes, other aldehydes and VOCs 
Old Carpet  Bacteria, Fungi, Viruses, house 

dust mites, animal dander and 
cockroaches microbial VOCs 

 

Gas heaters   Carbon monoxide, Formaldehydes, PAH, 
NO2 and (acrylamide) 

Paints and Varnishes   Formaldehydes, other aldehydes and Lead 
Insect Repellant (Spray) Particulate matter  Pesticides (Permethrin, esfenvalerate, 

chlorpyrifos, diazinon and others) 
Insect Repellant 
(Mosquito Coil) 

Ash, and Particulate 
matter,  

 Polyaromatic Hydrocarbons (PAH), and 
formaldehydes 

Persistent odor   VOC, TVOC and CO/CO2 
Aerosol Particulate matter.   Benzene, Chloroform, paradichlorobenzene, 

methylene chloride, perchloroethylene, 
phthalates, styrene 

Home Cleaners   Benzene, Chloroform, paradichlorobenzene, 
methylene chloride, perchloroethylene, 
phthalates, styrene 

Air Freshener   Benzene, Chloroform, paradichlorobenzene, 
methylene chloride, perchloroethylene, 
phthalates, styrene 

Muriatic cleaners   Hydrochloric acid fumes 
Hypochlorite cleaners   Chlorine gas 
Scouring powder with 
bleach 

  Benzene, Chloroform, paradichlorobenzene, 
methylene chloride, perchloroethylene, 
phthalates, styrene 

Floor wax   Formaldehydes, Polystyrene, and butyl 
Artist paints   Lead, Formaldehyde and other aldehydes 
Computer and printer Particulates,   Styrene, VOCs, phthalates, ozone and PBDE 
Kerosene   PAH, Formaldehydes and other Aldehydes 
Furry pets  Bacteria, Fungi, Viruses, house 

dust mites, and animal dander 
 

Attached Garage Particulate matter,   Carbon monoxide/Carbon Dioxide and Nox 
Gas stove/oven   Carbon monoxide, PAH, Nox, Acrylamide 
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Solid Fuel Particulate matter, Ash  PAH, Carbon monoxide/Carbon Dioxide, 
Formaldehydes, PM, SOx and Nox 

Dusty Particulate matter,  Bacteria, Fungi, Viruses, house 
dust mites, animal dander and 
cockroaches microbial VOCs 

 

Air Conditioner  Bacteria, Fungi, Viruses, house 
dust mites, animal dander and 
cockroaches microbial VOCs 

 

Leaky roof  Molds, fungus and microbial 
spores 

 

Leaky pipes  Molds, fungus and microbial 
spores 

 

Wet 
Basement/Surroundings 

 Molds, fungus and microbial 
spores 

 

 
Table 3 shows the established health concerns associated with of indoor pollutants [4, 8-14]and those 

reported cases from residents in different residential communities arranged from the most common to the least 
observed. It was noted that on all study areas, common illnesses like headaches, runny nose, throat irritation and 
fever were among the common symptoms observed. Other symptoms like, allergic reactions, fatigue, asthma, 
heart diseases, dizziness, aches and pain, nasal congestion, stroke and eye irritation were also reported. The slum 
residents report symptoms of cataract and tuberculosis that are argued to be related to indoor air pollutants. 
Asthma was the most commonly reported health issue for all the housing type communities which can be argued 
to be due to extensive inhalation of pollutants emitted or released of certain products used at home. 

 
Table 3: Established Health Impacts and observed symptoms by indoor air pollutants from different sources. 

Active 
Indoor Air 
pollutants 

Household products and 
activities 

Potential Health Effects associated 
with one or more of the pollutants 
listed 

Common Health problems experienced by the 
household members 

   Gated 
Community/ 
Subdivision 

Village/ 
Barangay 
Community 

Slum/ 
Squatter 
Community 

Physical New home, New 
Construction, dusty, 
attached garage, solid fuels, 
new smoker and  old 
carpeting 

Lung cancer, COPD, ALRI, 
Perinatal conditions and low birth 
weight, cataract, asbestosis, 
mesothelioma, headache, nausea, 
angina, impaired vision and mental 
functioning; fatal at high 
concentration, eye, nose and throat 
irritation, allergic reactions, 
aggravated asthma, decreased lung 
function, at high concentration 
levels: loss of coordination, 
damage to liver, kidney and brain: 
Respiratory irritation, bronchitis, 
and pneumonia in children, asthma 
in preschool children, heart disease 
and gene mutation. 

1. Headach
e 
2. Runny 
nose 
3. Throat 
irritation  
4. Fever 
5. Allergic 
reaction 
6. Fatigue 
7. Asthma 
8. Heart 
disease 
9. Dizzines
s 
10. Aches 
and pain 
11. Nasal 
Congestion  
12. Pneumo
nia  
13. Stroke 
14. Eye 
irritation 

1. Runny 
nose  
2. Throat 
irritation  
3. Headac
he  
4. Fever  
5. Allergi
c reactions, 
6. Aches 
and pain  
7. Asthma  
8. Heart 
disease 
9. Fatigue  
10. Dizzine
ss  
11. Nasal 
Congestion  
12. Eye 
irritation  
13. Nausea  
14. Catarac
t and 
15. Stroke 

1. Runny 
nose  
2. Headac
he  
3. Throat 
irritation  
4. Fever  
5. Fatigue  
6. Aches 
and pain  
7. Asthma 
8. Dizzine
ss 
9. Heart 
disease  
10. Nasal 
congestion  
11. Allergic 
reaction  
12. Cataract  
13. Eye 
irritation  
14. Pneumo
nia 
15. TB 

Biological Dusty, Air conditioner, 
leaky roof, leaky pipe, wet 
surroundings/basement, 
furry pets and old carpeting 

Allergic reactions, asthma; eye, 
nose, and throat irritation, 
humidifier fever, influenza, and 
other infectious diseases 

Chemical Attached garage, solid fuels, 
persistent odor, home 
cleaners, scouring powder, 
muriatic cleaners, 
hypochlorite cleaners, floor 
wax, artist paint,  paints and 
varnishes, aerosol sprays, air 
fresheners, insect repellant, 
gas heaters, Computers and 
printers, kerosene, gas 
stove/oven, new smoker and 
new carpeting 

Lung cancer, COPD, ALRI, 
Perinatal conditions and low birth 
weight, cataract, asbestosis, 
mesothelioma, headache, nausea, 
angina, impaired vision and mental 
functioning,  fatal at high 
concentration, eye, nose and throat 
irritation, allergic reactions, 
aggravated asthma, decreased lung 
function, at high concentration 
levels: loss of coordination, 
damage to liver, kidney and brain: 
Respiratory irritation, bronchitis, 
and pneumonia in children, asthma 
in preschool children, heart disease 
and gene mutation. 

 
Discussion: 

It can be seen from this study that residents in different communities used several cleaning materials, 
gadgets and appliances that contains or emits harmful chemicals.  Also there were household activities that also 
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generates harmful physical, biological and chemical indoor pollutants such as those that involved use of 
construction materials, newly built homes with ordinary odorous paints and insulation materials. While the 
socioeconomic status of the residents vary, it was observed that the materials inside their homes have 
commonalities with regards to the sources of pollutants although the extent of use vary. Residents of gated 
community shows more usage on devices and appliances like gas stove/oven, air conditioner, gas heaters and 
other that emits harmful pollutants such as insect repellant sprays and aerosols and home cleaning materials. 
Those at the village community, the major pollutant source cooking devices and a few on air conditioner, 
computer and printer and housing cleaning agents. In the slums, solid fuel was observed to be the common 
source.  The residents use wood and charcoal and the cleanliness and sanitation inside their homes are a 
problem. Houses in the slums are also exposed to poor sanitation and clean environments in their surroundings 
where bad odors and fumes also enter their homes. Large amount of respondents in the slums have heavy use of 
mosquito coils on a daily basis as this area is largely infested with mosquitoes. Related studies show that the 
most significant sources include tobacco smoking, cooking, kerosene use and wood burning [15, 16]. Other 
sources or human activities contributing to elevated levels of indoor articles include re-suspension of particles 
by people and pets, dusting and vacuuming, showering, operation of humidifiers, electric motors, etc[17, 18] 
which were also found to be used by residents. 

Assessment of common health concerns of residents of headaches, runny nose, cough and fever were 
reported in all residential types. Diseases like cataract, pneumonia and tuberculosis were among the major 
symptoms in the slums which could be attributed to their use and extensive exposure to the burning solid fuels 
like wood which emit not only toxic fumes but also particulates. Since solid fuel is the main source of energy 
used for cooking and other things in the slums, exposure to these pollutants to those who spend more time 
indoors is high [19, 20]. Exposure to indoor air pollution (IAP) from the combustion of solid fuels has been 
implicated, with varying degrees of evidence, as a causal agent of several diseases in developing countries, 
including acute respiratory infections (ARI) and otitis media (middle ear infection), chronic obstructive 
pulmonary disease (COPD), lung cancer (from coal smoke), asthma, cancer of the nasopharynx and larynx, 
tuberculosis, perinatal conditions and low birth weight, and diseases of the eye such as cataract and blindness 
[12].  

Studies have shown there is strong evidence linking indoor air pollution with pneumonia and other acute 
lower respiratory infections among children under five years of age, and chronic obstructive pulmonary disease 
and lung cancer among adults. The use of mosquito coils as repellant while cheap compared to insect sprays and 
aerosols, burning of these indoors generates smoke which poses both acute and chronic health risks [9].  

For residents in gated and village communities, numerous chemicals, like cleaning supplies, hair sprays and 
perfumes, chemical content of building materials, furnishings and household products are used inside the homes. 
Cleaning agents are also used in large quantities. These usage is also commonly done throughout the world and 
epidemiological studies have shown an association between cleaning work and asthma, but risk factors are 
uncertain [10]. In a study conducted by Medina-Ramon et al., [21], they concluded that asthma symptoms in 
domestic cleaning women are related to the regular use of bleach and possibly other irritant products, pointing 
towards an irritant induced effect mechanism. All of these health issues are also compounded by the increasing 
improvements on energy efficiency where reducing energy loss through infiltration the harmful pollutants are 
trapped and accumulate on indoor areas leading to dramatic increases in the pollutants inside the homes [5]. 
While GC houses are allocated with almost the same space and an average ventilation capacity, renovations 
without considering the capacity of air flow in the housing design resulted to poor ventilation in designed 
houses. This may lead to increased risk of SBS symptoms when compared to naturally or mechanically 
ventilated buildings. Improper maintenance, design, and functioning of air-conditioning systems also contribute 
to increased prevalence of SBS symptoms [22].  

Since indoor air quality is also an issue that needs to be considered in all architectural projects to avoid 
creating harmful indoor environments [5, 23], it is important to understand the link between design and its effect 
on health [24]. But it is also important to consider that since both indoor and outdoor sources contribute to and 
affect the concentration and composition of particles in indoor air, emission characteristics, such as emission 
factors or emission rates, of outdoor particle sources should be explored or investigated than of indoor sources 
only. Combustion processes for example are the main indoor sources of smaller particles up to the 
submicrometer range.  These may contain a host of organic and inorganic material [25] and higher levels of 
trace elements and toxins such as the polycyclic aromatic hydrocarbons and mutagens [26] have a higher 
probability of penetration into the deeper parts of the respiratory tract [27] and may be a more appropriate 
predictor of health effects than mass concentration [28, 29]. 

Recent health effects studies have also suggested that number concentration may be a more appropriate 
predictor of health effects than mass concentration [28, 29]. Thus, it is clear that knowledge of particle number 
emission rates or factors is of importance for exposure assessment and for developing of appropriate control 
strategies. 
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Conclusion: 
Results of this study show various sources of indoor pollutants that can be found in different residential 

areas of the three community types. For the high and middle income level residents pollutants generated are 
from household products and also for the poor ventilation of the houses. The use of solid fuels which emit toxic 
smokes and chemicals, poor sanitation and indoor home sizes compound the problem in slums homes. Further 
researches needs to be done in terms of measuring and identifying to what extent pollutants in an indoor areas 
persists especially particle number emission rates or factors is of importance for exposure assessment and for 
developing of appropriate control strategies 
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