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Exposure to Household Air Pollution
During Pregnancy and Birthweight
This case-control, hospital-based study aimed to study the role of
household air pollution in adverse birth outcomes like low birth
weight. 200 newborn babies weighing <2500 g were included in
the study along with 200 matched controls. After adjusting for
confounders, it was found that exposure to second hand smoke
(adjusted OR 1.72, 95% CI 0.85, 3.50, P=0.13) or indoor air
pollution due to cooking fuel (adjusted OR 1.63, 95% CI 0.71,
3.72, P=0.25)  were not significantly associated with birth weight.
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Household air pollution is an important risk
factor for morbidity and mortality, and has
been estimated to contribute to 4.5 million
deaths globally in 2012, almost all in low- and

middle-income countries [1]. The studies have shown its
association with multitude of adverse health and birth
outcomes among women [2-4].

The current case-control study attempted to evaluate
the role of household air pollution in adverse birth
outcomes like low birth weight (LBW). It was conducted
from January to December 2014 in one rural and one
urban hospital of Delhi. Two hundred cases, constituted
by all newborn babies weighing less than 2500 g were
included in the study along with 200 matched controls. A
control was a newborn baby weighing 2500 g or more,
born on the same day as the case in the same hospital but
unrelated to the same. Ethical clearance was obtained
from Institutional ethics committee before the start of the
study.

A semi-structured questionnaire was designed using
various determinants and factors known to be associated
with low birth weight. It was pretested on 10 mothers of

newborn babies born in the hospital over a period of 5
days. The questionnaire was devised in both English and
Hindi versions, and the Hindi version was translated back
into English for validation. In order to be consistent with
the epidemiological literature, binary classifications of
household use of solid fuels (biomass and coal) were
used as a practical surrogate for actual exposure to indoor
air pollution. Thus, mothers giving a history of consistent
usage of solid fuel were categorized into the group
exposed to household air pollution. The outcome (birth
weight of baby) was measured by the investigator using a
digital non-hanging type Salter scale and rounded to the
nearest 10 grams. Birth weight was assessed within 24
hours of birth.

The data collected was entered in MS-Excel sheet and
was analyzed and statistically evaluated using SPSS
version 16.  Odds ratio and 95% confidence interval were
used to quantify the risk factors. P<0.05 was considered
significant. Univariate analysis was followed by
multivariable logistic regression to calculate adjusted
odds ratios. Variables with a P value of 0.2 or less were
used for adjustment in calculation of adjusted odds ratio.

The frequency of females was more (P=0.003) in cases
compared to controls and the difference was statistically
significant. Household air pollution as a result of cooking
using biomass fuel (cow dung cakes, wood, coal) and
kerosene during pregnancy was identified in 86 (43.0%)
cases which was more than the controls (41, 20.5%). The
use of LPG as fuel for cooking was more (P<0.001) among
controls than cases.

Exposure to second hand tobacco smoke (SHTS) or
passive smoking was associated with higher odds (OR
3.78; 95% CI=2.39, 5.98; P<0.001) for risk of LBW
compared to mothers with no such exposure during
pregnancy. Household air pollution resulting from use of
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cooking fuel in the form of biomass fuel (cow dung cakes,
coal, wood) and kerosene had higher odds (OR 2.93; 95%
CI 1.88, 4.55; P<0.001) of LBW when compared to
mothers who used LPG fuel for cooking during
pregnancy.

On multivariable analysis (Table I), the determinants
of low birth weight identified in this study were preterm
birth (P<0.001), anemia (P=0.03), mother’s height less
than 145 cm (P<0.001), mother’s weight less than 45 kg
(P<0.001), tobacco chewing during pregnancy (P=0.04)
and inadequate antenatal care (P=0.001). Exposure to
second hand smoke (adjusted OR 1.72, 95% CI 0.85,
3.50, P=0.13) or indoor air pollution due to cooking fuel
(adjusted OR 1.63, 95% CI 0.71, 3.72, P= 0.25) was not
significantly associated with birth weight after adjusting
for confounders.

Though majority of studies in literature have
demonstrated an association between exposure to
household air pollution and low birth weight, a few
studies have shown congruity with the findings of our
study [5-7]. The reason of scarcity of studies that did not
find an association between household air pollution and
LBW could be related to publication bias [8].

Major limitations of the study were the retrospective
(case-control) study design and small sample size. A
prospective study design would have been more suited
for this study with objective measurement of pollution
levels. We also acknowledge that the study overlooks the
large variability of exposure within households using
solid fuels. Also, though use of solid fuel has been

considered as being exposed to household air pollution,
pollution emissions from the use of solid fuel may not
always indicate high exposures.

The interplay of determinants of birth weight is
complicated, and more studies are needed to find the
robustness of relationship between household air
pollution and birth weight.
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TABLE I MULTIVARIABLE ANALYSIS FOR DETERMINANTS OF
LOW BIRTH WEIGHT IN THE STUDY POPULATION

Characteristic Adjusted Odds P Value
Ratio(95% CI)

Prematurity 21.31 (6.41, 70.86) <0.001
Anemic mother (Hb <11g/dL) 2.15 (1.05, 4.40) 0.03
Mother’s height <145 cm 15.51 (4.94, 48.75) <0.001
Mother’s  weight <45 kg 8.60 (3.73, 19.81) <0.001
Inadequate antenatal care 15.15 (2.90, 76.90) 0.001
<4 antenatal visits 8.72 (1.76, 43.29) 0.008
No IFA  supplementation 2.83 (1.19, 6.76) 0.02

during pregnancy

IFA: Iron and folic acid.


