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ABSTRACT

Introduction: Pneumonia is the single largest cause of death of children 
under the age of five (U5) globally, and nearly half of these (0.6 million/
year) occur because of Household Air Pollution (HAP). Combustion of 
wood and fossil fuels, inefficient stoves, and poor ventilation exacerbate 
HAP. Almost one in five deaths among U5 children in Afghanistan is due 
to pneumonia. The current case-control study is to find the association 
between pneumonia admissions of U5 children at the Children’s Hospital 
and HAP in Afghanistan. 
Materials and methods: A hospital-based case-control study was done with 
caregivers of 70 confirmed pneumonia cases and 127 patients of control 
group from other departments in the hospital who were interviewed through 
a structured questionnaire. 
Results: Cases and controls were found to be same on all demographic 
characteristics except number of children under 1 year of age. Chi-square 
analysis showed that those without ventilation systems in the house to 
remove smoke (p=0.036) and those using traditional stoves (p=0.002) were 
more likely to be higher among patients with pneumonia than control group. 
There was also a close association between U5 pneumonia and the use of 
room fresheners at home (p=0.027) and smoke from room heaters (0.002). 
Household air pollution showed a significant association with pneumonia 
(p=0.000).  
Conclusion: The incidence of respiratory diseases is higher among 
children and women in the family who are more likely to be exposed to 
HAP.  Household air pollution is related to pneumonia in U5 children in 
Afghanistan. Creating awareness among the caregivers about the factors 
contributing to pneumonia and providing alternatives can help reduce the 
mortality of children.
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Introduction 

Pneumonia is the single leading cause of death 

among children under the age of five (U5).  
Every 39 sec a U5 child dies of pneumonia 
worldwide. In spite of the exceptional decrease 
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of 51% pneumonia deaths between (2000 to 
2018) from 1755000 to 802000 deaths, there 
is a long way to go to reduce the preventable 
and treatable deaths due to U5 pneumonia. 
Afghanistan is one among the top 5 countries 
with the highest level of childhood deaths from 
pneumonia, still there is a lack of research 
studies about the risk factors of pneumonia [1]. 
Despite some improvement, Afghanistan still 
has a substantial burden of pneumonia-causing 
17% of U5 mortality [2]. 
The most common cause of U5 children 
pneumonia infection is Streptococcus 
pneumoniae, an opportunistic pathogen that 
takes advantage of crowded and polluted living 
environments and compromised immunity in 
vulnerable populations [3]. There are many 
preventable risk factors for pneumonia, 
Poverty-associated determinants including 
undernutrition, lack of safe water, Household 
Air Pollution (HAP), and not having access to 
proper health facilities are strongly associated 
with U5 children mortality due to pneumonia[4].   
Risk of children contracting pneumonia in 
households using polluting fuels was double 
that of children from households using clean 
fuels in Nepal [5] . sources that generate 
HAP differ from place to place, like cooking 
associated household air pollution, smoking, 
temperature control devices, insecticides, 
fragrances, deodorants, cleaning agents, 
construction elements, etc., with inadequate 
ventilation adding to the problem [6].  With 
widespread use of solid fuels around the world, 
low-income countries were burdened with high 
rates of pneumonia [7]. Across the world, close 
to 3 billion people use low-efficiency stoves 
and open fires fueled by wood, animal dung, 
and coal for cooking which contributes to HAP. 
Pollution caused by insufficient fuel burning in 
inefficient stoves for cooking, space heating, 
and lighting has a direct health impact [8]. 
Globally, ~4 million people die every year due 

to diseases related to HAP. Exposure to HAP 
multiples the chance of U5 children contracting 
pneumonia, and 45% of all pneumonia 
mortality among U5 children is due to HAP [8]. 
U5 children are susceptible to the toxic effects 
of pollution and are exposed to the highest 
concentration in their home environments [9]
Afghanistan is one of the countries with 
the most polluted cities like Kabul, but no 
epidemiological studies have been done on the 
impact of pollution on public health, there are 
news articles about air pollution in Kabul and 
its impact on people's lives, May-June 2005 
A public opinion survey conducted showed 
that 46% of people in Kabul stated they had 
breathing problems, others reported skin 
problems and as well as irritation of the eyes, 
nose, and throat [10]
Most studies around the world have focused on 
the impact of HAP on respiratory tract infections 
than on pneumonia per se. There is hardly any 
research study published in Afghanistan on HAP 
and pneumonia in U5 children. The study some 
researchers,  highlighted that there was a strong 
association between U5 children’s pneumonia 
in Ethiopia and the lack of awareness among 
the parents about HAP and how to control them 
[11]. This study was undertaken to determine 
the influence of HAP factors on U5 children’s 
pneumonia in Afghanistan. 

Materials and methods

Study design

A comparative case-control study was employed 
to investigate the association between HAP 
and pneumonia among U5 children in Indira 
Gandhi Children’s Hospital (IGCH), Kabul, 
Afghanistan. 

Setting

The study was carried out among U5 children 
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admitted to Indira Gandhi Children’s hospital 
(IGCH, Sehat Tafel) in Kabul city, Afghanistan. 
IGCH, established in 1966 with the assistance 
of Indian Government, is the central designated 
hospital and the biggest children’s hospital 
in Kabul. The hospital has around 350 
functioning beds for patients. Majority of the 
patient admissions are for acute respiratory 
infections and diarrhea. Other areas of visits 
and admissions are for accidents, orthopedics, 
malnutrition, skin ailments, musculoskeletal 
conditions etc. IGCH is one of the most reputed 
children’s hospitals in Afghanistan and patients 
come from all corners of the country, to seek 
treatment at the hospital for the children. 

Participants

The study population comprised of U5 children 
admitted to IGCH between June and July 2019. 
The caregivers were interviewed through a 
well-structured questionnaire for demographic 
information, house hold details, cooking, 
temperature control, smoking, and chemicals-
related risk factors. The questionnaire was 
validated with 10% of the sample. The 
questionnaire, had good internal consistency 
reliability (Cronbach α = 0.83). The education 
group demonstrated significantly (P<0.001) 
higher mean percentage of correct answers 
compared with the no education group.

Eligibility criteria for case group

All U5 Children (0-5 years) who were admitted 
to the hospital due to pneumonia during the 
study period were included as cases and 
Children above the age of five admitted to the 
hospital without pneumonia were excluded 
from the case group.
Eligibility criteria for the control group
U5 children who were admitted to the 
hospital due to fractures, road accidents, 
musculoskeletal, burns, general surgery, and 

other injuries were included and children 
above the age of five admitted to the hospital 
with any respiratory diseases, ENT (Ear, 
Nose, and Throat) problems, children with 
cough, wheeze, and fever sweating, nausea, 
vomiting or diarrhea and who were ready to 
provide consent to participate in the study by 
the caregiver were excluded from the control 
group. 

Sample size 

Since there were no specific studies on 
household air pollution and pneumonia in 
children under five years of age in Afghanistan, 
the odds ratio of (2.7) from the meta-analysis 
and systematic reviews of other studies was 
used for calculating the sample size [12] 
Accordingly, after considering 10% of non-
responses rate, the final sample size of 63 cases 
and 126 controls was arrived.
The average number of all U5 children 
admitted to IGCH in 2018 was 2,310. Based 
on the mentioned control selection criteria, 127 
controls were randomly selected from different 
wards during the study. Fractures, burns, road 
accidents, musculoskeletal, general surgery, 
and other injuries until we cover the number of 
controls required. 

Data Sources

The primary data of this study comes from face-
to-face interviews with caregivers (parents/
guardians) of U5 children.

Ethical approvals

Before conducting the study, approvals were 
obtained from the Institutional Review Board 
of the School of Public Health, SRM Institute 
of Science and Technology, the Ministry of 
Public Health of the Islamic Republic of 
Afghanistan and the Public Health Research 
and Clinical Research Bureau, Afghanistan. 
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Verbal informed consent was obtained from the 
care givers of the children, before starting the 
interview.

Statistical method and data processing 

All data were checked, coded, and entered in 
software for analysis (SPSS version 22). The 
association between HAP and U5 pneumonia 
was investigated using Chi-Square analysis.  P 
< 0.05 was considered statistically significant 
with 95% of confidence interval.  A e chi squared 
analysis of pneumonia was done with multiple 
factors like the number of people in the home, 
the number of rooms in the household, separate 
kitchen, parents’ occupation, literacy levels of 
parents, Household characteristics and source 
of smoke from household.  

Results and discussion

The study included a total of 197 participants, 
including all pneumonia cases (n=70) admitted 
to IGCH during the study period and 127 
non-pneumonia cases as the control group. 
The control group included 66 burn patients, 
19 fracture patients, 18 general surgical 
operations, 17 musculoskeletal patients, 3 road 
traffic accidents, and 4 other injuries 
Socio-demographic characteristics: The 
average age of children participating in the 
study was 22 months of which 78% of controls 
and 22% of cases were less than 12 months. Of 
all U5 children included in the study, 44.3% of 
cases and 44.9% of controls were female. In 
this study, 60% of the cases and 78.7% of the 
controls had 1-4 rooms in the house without 
a kitchen, the average number of rooms per 
family was 3, and average size of the family 
was found to be 12 people. [Table 1]. 

Almost 71% of the mothers in the case group 
and 66.9% of the control mothers and 51.4% 
of the fathers in the case group and 42.5% in 
the control group were uneducated. 11.4% of 

cases and 9.4% of control fathers completed 
university studies, respectively. 
In both the group most mothers were housewives 
98.6% and 98.4%. Regarding the fathers in this 
study, 34.3% of cases and 38.6% of control 
were self-employed, with their own small 
businesses and shops. Almost 41.4% of fathers 
in this group were workers; most of them were 
engaged in the construction industry, plumbers, 
and farmers. While about 11.80% of the fathers 
in the control group were unemployed. Most 
of them live in a joint-family, and other family 
members are responsible for their main needs. 
Both cases and control group were found 
similar with respect to many demographic 
variables using Z proportion test. 
Almost cases and control group are same 
with basic demographic characteristics except 
the age of the children, as the percentage of 
children less than a year is higher among cases 
than control group. 
Most cases (92.9%) and control (97.6%) were 
living in a yard (a small, often walled and paved 
area, open to the sky and adjacent to buildings) 
and 67.1% of cases and 78.0% of control were 
living in houses made up of mudbrick. Around 
68.6% of cases and 70.9% of control house 
floors were made of Mud. Almost 92.2% of 
cases and 95.3% of control had toilets in their 
house. Around 65.7% of cases and 59.8% of 
control had a separate kitchen in the house 
from which 41.4% in cases and 33.1% in 
control were adjacent to the living room. 
55.7% of kitchens in the case group and 44.9% 
in the control group had a kitchen window. In 
winter, almost 85% of the rooms in both cases 
and controls were ventilated daily as shown in 
[Table 2].
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Table 1. Socio-demographic characteristics of the respondents

Table 2. Housing and Environmental characteristics of respondents with child U5

Characteristics Case (n=70) % Control (n=127) % 

Child age <12 months 15 (21.4) 99 (78.0) 

Female child 31 (44.3) 57 (44.9) 

Less than 4 rooms (except Kitchen) 42 (60.0) 100 (78.7) 

Illiterate mothers 50 (71.4) 85 (66.9) 

Illiterate father 36 (51.4) 54 (42.5) 

Housewife mother 69 (98.6) 125 (98.4) 

Self-employed (father) 24 (34.3) 49 (38.6) 

White collar job (father) 9 (12.9) 15 (11.8) 

 

Characteristics Case (n=70) % Control (n=127) % 

Type of the house (Yard) 65 (92.9) 124 (97.6) 

Composition of the house (Mudbrick) 47 (67.1) 99 (78.0) 

Road near to house 41 (58.6) 59 (46.5) 

Type of Road near the house (Cement) 24 (34.3) 36 (28.3) 

Toilet in the house 65 (92.2) 121 (95.3) 

Pit latrines 52 (74.3) 103 (81.1) 

Type of floor (Mud) 48 (68.6) 90 (70.9) 

No separate kitchen in house 24 (34.3) 51 (40.2) 

Kitchen adjacent to Living room 29 (41.4) 42 (33.1) 

Kitchen without a Window 7 (10.0) 19 (15.0) 

Rooms without Window 5 (7.1) 9 (7.1) 

Traditional open fire for cooking 27 (38.6) 54 (42.5) 

 



H. Safi, et al. Association between household air ...

http://japh.tums.ac.ir

404

Table 3. Association between household air pollution with pneumonia among children under-five

Source of Smoke from household P-value df 

Cooking smoke 0.058 3 

Smoke from room heaters 0.002 1 

Cigarette smoke 0.157 1 

Using regular air freshener 0.027 1 

Ventilation system to remove smoke in the house 0.036 1 

Traditional open fire for room heater 0.002 1 

Separate kitchen in house 0.256 1 

Household air pollution (using traditional open fire for room, 

water & household heating, and Tandoor room heating) 

0.000 3 

 

Association between the risk factors and 
pneumonia were analyzed using chi squared 
analysis. The current study found an association 
between the traditional room heaters using 
charcoal and pneumonia in U5 children. The 
living environment of children, using wood 
for cooking stove, wood as the main heating 
sources, coal, animal dung, and biomass are 
more prone to pneumonia (p=0.002). In U5 

children, pneumonia was also influenced by 
the number of rooms in the household. 
In U5 children, the use of room air freshener 
also showed an association with pneumonia, 
with a p-value of 0.027. However, the current 
study did not find any evidence to prove the 
correlation between passive cigarette smoke 
and pneumonia in U5 children (p=0.157). 
[Table 3].
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Table 4. Association between household characteristics with pneumonia among children under-five

None of the household characteristics shows 
significant relationship with pneumonia among 
under 5 children [Table 4]. 

The purpose of this study was to find out the 
association between HAP indicators and U5 
pneumonia, including cooking stoves, room 
heaters, smoking, perfume, cleaning agents, 
and deodorants. The findings indicate a 
statistically significant association between 
traditional stoves used to heat the houses and 
U5 children’s pneumonia. 
The findings of the current study are consistent 
with the study conducted by researchers, which 
reported that most people in South Asian 
countries use solid fuel for heating and cooking. 
Pollution caused using solid fuel is one of the 
strongest risk factors for pneumonia and acute 
respiratory infections [13]. Similarly, a cross-
sectional study based on de-identified data from 
Afghanistan's first standardized Demographic 
and Health Survey (DHS) in 2015 conducted 

Characteristics X2(P value) df 

Type of the house (Yard) 2.6472 (0.103) 1 

Composition of the House (Mudbrick) 2.7485 (0.097) 1 

Road Near to House 2.6499 (0.103) 1 

Type of Road near the house (Cement) 0.7516 (0.385) 1 

Toilet in the house 0.5007 (0.479) 1 

Pit latrines 1.2501(0.26354) 1 

Type of floor (Mud) 0.1133(0.736) 1 

No Separate Kitchen in House 0.6599 (0.416) 1 

Kitchen Adjacent to Living room 1.3675 (0.2422) 1 

Kitchen without a Window 0.9693 (0.324) 1 

Rooms without Window 0.0002(0.988) 1 

Traditional open fire for cooking 0.2906 (.589) 1 

 

by other researchers which reported 70.2% of 
households in Afghanistan used solid fuels and 
had a prevalence of acute respiratory infections 
of 6%. The prevalence of acute respiratory 
infection was higher in households using solid 
fuels ((adjusted prevalence rate (aPR) = 1.10; 
95% CI: (0.98, 1.23)) [14]
Contrary to the findings of the study, 
environmental tobacco smoking exposure was 
associated with an increased risk of hospital 
admissions for pneumonia in U5 children 
in Vietnam [15]. A case-control study on the 
exposure to second-hand smoke and burden 
of the lower respiratory health among Thai 
children found that that number of smoke per 
day were significantly high among cases and 
they were more exposed to second-hand smoke 
in the household [16]. Whereas the current 
study did not find a significant association 
between cigarette smoke and pneumonia.  
The current study found an association between 
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U5 children’s pneumonia and cooking smoke. 
Most people in the study used wood, animal 
waste, coal, and biomass as heating and cooking 
sources. This result is similar to a meta-analysis 
of indoor air pollution and respiratory health 
in children in developing countries. The study 
reported that the main reason for HAP is the 
solid fuel used for cooking and heating. The 
probability of pneumonia is three times higher 
among those who are exposed to the smoke 
[13]. The results a study confirm this, which 
indicates that cooking with unprocessed solid 
fuel is one of the most important variables 
found to be associated with pneumonia in 
children [17]. 
The higher number of people living in the 
household are more likely to be associated 
with pneumonia in under-five children, 
supporting this, a study reported that children 
live in a crowded household were 60 % 
more likely get pneumonia [18]. Crowded 
spaces without proper ventilation systems 
contribute to pneumococcal disease [19]. 
Similarly, a community-based cross-sectional 
study reported that household air pollution 
and crowded spaces are some risk factors for 
pneumonia. Overcrowding and insufficient 
ventilation paved the way for various viruses 
and bacteria that cause pneumonia [20]. 
Using air fresheners, cleaning agents and spray 
is one of the causes of HAP [21]. Air fresheners 
may be one of many sources that release volatile 
organic compounds into indoor environments. 
Usually used in the home; air fresheners had a 
huge impact on the respiratory system and lung 
function [22]. 
Cleaner cooking fuels and non-emission stoves 
will decrease the impact of HAP on individuals 
in the family [23]. Handling HAP requires 
a multi-sectoral approach and is a priority to 
achieve the Sustainable Development Goals 
(SDGs) [24]. This study clearly helps people to 
understand that HAP is related to pneumonia in 
children U5, but the results are not consistent 
with prior findings on all HAP indicators, 
which may be due to the small sample size.

Conclusion

HAP is one of the major risks for mortality 
and morbidity due to respiratory diseases 
worldwide, especially in developing countries. 
In most cases, children and women in the 
family are more likely to be exposed to HAP, 
among whom the incidence of respiratory 
diseases is higher. Since Afghanistan is one of 
the developing countries, and recently Kabul 
has become one of the most polluted cities in 
the world [25], the mortality rate of children 
under five due to pneumonia is higher. This 
study finds that crowded families and lack 
of modern facilities for cooking and heating 
are significant risk factors for U5 children’s 
pneumonia. Despite these results, more research 
is still needed to find this association and 
suggest a better way to reduce HAP exposure. 
The study was conducted in short time frame 
and the sample was not selected at randomly 
because the study was done in the summer 
season where case load is less. This study can 
be further expanded by taking random sample 
from community rather than a single hospital. 
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