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A B S T R A C T

Introduction: Air pollution, one of the biggest environmental risks to health, is a severe problem in Bangla-
desh. The Lancet "Commission on Pollution and Health" emphasized the importance of research on health
effects of ambient air pollution. This study explored the negative health impacts of air pollution on pregnancy
outcomes - preterm births (PTB) and low birth weight (LBW).
Methods: The study assessed air quality in terms Air Quality Index (AQI) and quantified the association with
LBW and PTB. Pregnancy outcome data were collected from the Maternal and Child Health Training Institute
in Dhaka, and the AQI data from the Clean Air and Sustainable Environment Project of the Department of
Environment. A total 3,206 birth outcome records were assessed within the period from 2014 to 2017.
Results: Air pollution levels are alarmingly high in Dhaka, with ‘Unhealthy’ to ‘Extremely Unhealthy’ levels for
almost half of the year. An increase in the prevalence of LBW and PTB was found with increasing cumulative
air pollution exposure. LBW increased from 20.6% to 36.0% and PTB increased from 9.0% to 15.2% respectively
between the lowest and highest category AQI value exposure. For every 10,000 AQI value increase in cumula-
tive exposure, LBW and PTB increased by 4% and 2%, respectively. There is significant gender differentiated
impact on LBW and PTB due to air pollution where female fetuses are at higher risk of LBW and males are
more prone to PTB. Air pollution exposure during the second trimester increased LBW and PTB more com-
pared to first and third trimesters, suggesting it is potentially the most vulnerable period of pregnancy.
Conclusion: Air pollution contributes to adverse pregnancy outcomes. To reduce this effect, proper interven-
tions to reduce air pollution levels need to be urgently implemented.
© 2022 The Authors. Published by Elsevier Masson SAS. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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1. Introduction

Air pollution is one of the greatest environmental risks to health,
and is responsible for about one in nine deaths globally [1]. Air pollu-
tion refers to the state of air that has been contaminated by gaseous
and solid particles [2] and has two distinct types - indoor air pollution
(IAP), and ambient or outdoor air pollution (AAP). Worldwide, out-
door air pollution, often termed the “modern form of pollution”, has
become the most severe, with an increased number of attributable
deaths and disabilities that now have overtaken the impact of indoor
air pollution [3,4]. As per theWorld Health Organization (WHO) stan-
dard, more than 92% of the world’s population is exposed to unsafe
air [5]. Ambient air pollution killed approximately 4.5 million people
in 2019, almost twice as many as indoor air pollution, and this is par-
ticularly evident in South Asia, East Asia, and Southeast Asia [4]. The
overall situation becomes even more critical as climate change is
likely to worsen air quality in densely populated regions through
changes in atmospheric ventilation, dilution, removal processes, and
precipitation [6].

Air pollution negatively impacts embryonic development at
genetic and epigenetic levels and thus influences the reproductive
outcome of exposed populations [7,8]. Maternal exposure to ambient
fine particulate matter has been identified as a risk factor for adverse
pregnancy outcomes [9]. It has been found to be associated with pre-
mature births, low birth weight, poor lung development, mortality
due to respiratory infections, and also may hamper cognitive devel-
opment [5,10−14]. Preterm birth (<37 completed weeks of gestation)
is a “major cause of (postnatal) death and a significant cause of long-
term loss of human potential” [15]. Moreover, exposure to fine partic-
ulate matter (PM2.5) was responsible for 2.8 million low birth weight
and over 5.9 million preterm birth infants in 2019 [16].
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Table 1
Major child and maternal demographic measures from MCHTI

Information on child Information on mother Other birth
information

Status of child born Mother’s Age Registration number
Sex of child Parity Address
Weight of child in grams Number of total

pregnancies
Date of delivery

APGAR Score Mother’s weight Delivery type
Status after delivery Mother’s height Complication during

delivery
Systolic blood pressure Number of abortions
Diastolic blood pressure Number of miscarriages

Last menstrual period
Estimated date of
delivery
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In Bangladesh, 1 in 40 children die in the neonatal period [17] due
to premature birth [18]. While very little is known about the adverse
effects of air pollution on growing fetuses in Bangladesh, evidence
from other countries has raised critical concerns [8,14,19,20]. Only a
limited number of studies in Bangladesh have tried to assess the
health burdens of air pollution, focusing primarily on IAP and postna-
tal and other health complications [21−25]. Yet, the Lancet Commis-
sion on Pollution and Health has stated that the health burden of AAP
exceeds the impacts of IAP [4], and in the city of Dhaka, the massive
shift from biofuels to liquified petroleum gas (LPG) for cooking has
vastly reduced IAP [26]. Another factor influencing the extent of AAP
is that outdoor air quality varies greatly in Dhaka during the dry ver-
sus the wet monsoon season. To explore the relationship of air pollu-
tion and pregnancy outcomes we opted to use the Air Quality index
(AQI) to measure air pollution and to link it to pregnancy outcomes
in Bangladesh. Specifically, we explore the relationship of AQI to low
birth weight (LBW) deliveries and preterm births (PTB). We hypothe-
sized that poor AQI would be associated with both LBW and PTB.

2. Methods

The study used the Air Quality Index (AQI) as the main indepen-
dent variable and the percentages of low birth weight (LBW) and pre-
term birth (PTB) as the main outcome / dependent variables. Air
Quality Index is measured on a daily basis at three locations within
the city of Dhaka. The components measured are particulate matter
(PM2.5 and PM10), sulfur dioxide (SO2), nitrogen dioxide (NO2), ozone
(O3), and carbon monoxide (CO), and the composite AQI level can
range from zero to 500. The Department of Environment regards a
daily level below 100 as reflecting acceptable air quality. The associa-
tion between prematurity and birth weight and air quality were
explored, further subcategorizing the cumulative air pollution expo-
sure by days, months, 9 months, and by trimesters. The initial analy-
ses were mainly bivariate, with logistic regression used to determine
the significance of the various independent variables studied.

2.1. Pregnancy outcome data

Pregnancy outcome data were obtained retrospectively from the
Maternal and Child Health Training Institute (MCHTI) of the Director-
ate General of Family Planning (DGFP) under the Ministry of Health
and Family Welfare (MoHFW). Birth data and pregnancy information
such as gestation duration, birth weight, and pregnancy history of
the mothers were collected (Table 1).

The study participants were restricted to the population living in
the city of Dhaka in order to standardize air quality exposure as
much as possible. Participants were included based on the complete-
ness of the data from MCHTI; only women who had a normal single-
ton vaginal delivery and had a complete hospital record were
included. Women who had a “Cesarean delivery” (C-section), an
“Abortion (including incomplete abortion)”, were “Referred to other
hospital”, and those who had a “Stillbirth” were excluded from the
analysis.

The study initially had 5,528 birth records of normal vaginal deliv-
eries for the period of 2014-2017. Complete matched data were avail-
able for 3,206 records. The study was approved by the Director
General of Directorate General of Family Planning (DGFP) and due to
the retrospective nature of the data used for analysis, no further
patient / respondent consent or institutional approval was required.

2.2. Air pollution data

Air quality data were collected from the Clean Air and Sustainable
Environment (CASE) project (http://case.doe.gov.bd/) of the Depart-
ment of Environment (DoE), under the Ministry of Environment, For-
est, and Climate Change (MoEFCC). The CASE project collects data
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from three locations within Dhaka by Continuous Air Monitoring Sta-
tions (CAMS) and reports air quality on its website on daily basis
[19]. As noted above, AQI is calculated for five specific pollutants. Air
quality based on pollutant concentrations, is reported on a normal-
ized scale of 0-50 (good air quality) to 300-500 (extremely unhealthy
air quality) to convey the levels of air pollution and respective health
threats [28,29].

AQI was first developed by the United States Environmental Pro-
tection Agency (US EPA) and is used to report the daily status of air,
taking account of several types of pollutants combined into a single
numerical value between 0 and 500. Bangladesh has developed its
own Ambient Air Quality Standard (AAQS), modifying the category
name and color designations; however the range is same as the US
AQI [19]. This study used the Bangladesh AAQS.
2.3. Data analysis

We analyzed cumulative exposures of the pregnant women to
various levels of air pollution during the period of pregnancy. These
pregnant women had differing unknowable levels of lifetime expo-
sure; however, subject to certain assumptions, the critical period was
the exposure during the pregnancy [8]. As daily measures of air qual-
ity data were available for the duration of pregnancies, it was
assumed that each woman was residing in the area as per the address
they provided and hence the summation of those air quality levels
over the duration of the pregnancy should provide an approximate
level of exposure. Anecdotal evidence suggests that this is a reason-
able assumption, except for a few days’ absence for annual religious
festivals when some women return to their natal villages. Further-
more, with the shift from wood to natural liquid gas as major source
of cooking fuel in Bangladesh, the impact of indoor air pollution was
assumed to be quite minimal on birth outcomes in comparison to
ambient or outdoor air pollution.

The cumulative exposure would vary depending on what propor-
tion of the pregnancy was spent in the monsoon quarter when AQI
levels were low. Some pregnant women would spend the entire 9-
month duration in the pre- and post-monsoon high AQI period, and
others would not. The data also made it possible to analyze the levels
of exposure in the different trimesters or months of the pregnancy.
Data entry was completed with ORACLE Forms Developer (11g) and
the database was prepared with ORACLE Database (12c) (Oracle
Corporation, Santa Clara). Data analysis was performed with SPSS
version 20 (IBM, Armonk).
3. Results

There were data available for 5,528 mothers who gave birth in the
years 2014 (N=1,381), 2015 (N=1,689), 2016 (N=1,419), and 2017
(N=1,039). Descriptive statistics on births and mothers follows.

http://case.doe.gov.bd/


Table 2
Distribution of Birth Weight

Birth Weight Group Percentage (%) of Births

Less than 1,999 gm 3.3
2,000 to 2,499 gm 6.8
2,500 gm exact 17.7
2,501 to 2,999 gm 24.2
3,000 gm exact 23.7
3,001 to 3,499 gm 11.5
3,500 to 4,999 gm 12.9
Total 100%

Table 3
Percent LBW and percent premature by Age of
Mother, and Previous Parity

Mother’s age % LBW % Premature

<20 33.0 15.0
20-24 26.3 12.0
25-29 26.6 10.5
30-34 24.5 13.2
35+ 30.6 26.0

Previous parity % LBW % Premature
0 32.5 12.9
1 27.7 12.4
2 24.0 10.2
3 25.9 12.2
4+ 20.5 8.7
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3.1. Information on births

The sex ratio of the births is exactly equal, at 100 males to 100
females, slightly different from the expected biological ratio 105:100.
Most births were first born (43.4%), then second born (34.0%), third
(17.1%), fourth (4.4%), fifth (1.1%) and finally, sixth (0.1%), which
resembles the pattern of national births. There were about 98% live
births with infants in good condition.

The birth weight data indicate considerable rounding, with two in
five of all births being ascribed exact weights of 2,500 grams (17.7%)
or 3,000 grams (23.7%) (Table 2). This creates a problem for estimat-
ing proportions of LBW babies. We thus considered weights up to
and including (≤) 2,500 grams as LBW and found that about 27.8%
babies were LBW which is similar to the level among babies born in
Dhaka slums [30].

Prematurity was measured either by percent of births defined as
“premature”, meaning born before the start of the 37th week of preg-
nancy, or by mean number of days of gestation, as measured from
last menstrual period (LMP). Two thirds of births had gestational
durations between 265 and 285 days, around nine months § 10 days.
One in eight babies (12.3%) were premature (less than 37 weeks or
259 days).

3.2. Information on mothers

Most of the mothers (88%) were less than 30 years old. Almost one
quarter (23%) were in their teenage years, which is consistent with
the national pattern of early marriage and low fertility in Bangladesh.
The distribution of mothers’ weights is approximately normal, with
over one third of women in the 50 to 59 kg range and almost another
one third in between 60 and 69 kg. Regarding height, more than 90%
of mothers were between 1.4 and 1.6 meters in height. Height of less
than 1.45m (145 cm) is considered a cutoff for risk for obstructed
labor, with about 11.1% of women falling in that group.

Information was also collected on mothers’ blood pressure - nor-
mal, prehypertension or hypertension status based on systolic and
diastolic blood pressure measurements. As per the American Heart
Association (AHA) 2016 guidelines [31], among the delivering
women, about 43.1% were normal, 46.0% were in pre-hypertension,
8.7% were in stage 1 hypertension, and 2.2% were in stage 2 hyper-
tension.

3.3. Patterns of birth weight (% LBW) and prematurity (% premature) by
mother’s characteristics

The prevalence of LBW across the mothers’ age groups shows a U-
shaped pattern, highest for teenage and older mothers (Table 3). As
mentioned, about 11.1% of births were premature (before 37 weeks
of pregnancy) with mean days of gestation as 273.6 days. The risk of
premature birth is also U-shaped by age of mother. Teenage mothers
are at somewhat elevated risk, but older mothers (35+), are at greatly
elevated risk.

The proportion of LBW births declines steadily with higher pari-
ties up to 4+. The difference is mainly between first births (32.5%
3

LBW) and others (down to 20.5% for 4+) (Table 3). The risk of prema-
ture births bears little relationship to previous parity, until the very
small category of parity of four or more births, when, surprisingly,
the risk of prematurity is lowest.

3.4. Status of air pollution in Dhaka

The trend in air quality in Bangladesh is dominated by different
meteorological variables like temperature, humidity, and wind speed
and direction that impact the emission and transport of different air
pollutants [32]. Though about 60% of the pollutants originate from
different anthropogenic sources [33], a clear seasonal pattern of air
pollution in Dhaka is seen, with low AQI/ good air quality during the
rainy (monsoon) season and high AQI/ poor air quality in the other 8-
9 dry season months (Figure 1).

The lowest value of AQI was 8 on July 5, 2016, and ranged as high
as 479 on March 12, 2014. In the 1,460 days covered, almost half
were in the “Unhealthy”, “Very Unhealthy” or “Extremely Unhealthy”
categories (Figure 2). The levels were highest in the dry season from
October through May, and lowest in the monsoon (wet) season from
June to September [34].

3.5. Poor air quality exposure and birth outcomes

The daily AQI values in sequence were added together for the 9
months of each pregnancy to estimate the cumulative exposure for
each woman. This ranged from a low of 28,652 for births in December
2016, to a high of 58,215 (almost double of the low value) for births in
June 2015.

3.5.1. Impact on birth weight
The prevalence of LBW increased gradually from one in five births

(20.6%) for the lowest category of cumulative 9-month exposure
(<35,000 AQI value), to well over one in three births (36.0%) among
those with highest exposure (55,000-59,000 AQI value). With one
exception (35,000-39,999 AQI value), the trend is strongly linear
(Figure 3). So, for every 10,000 AQI value increase in cumulative
exposure, the rate of LBW increased, on average, by 4%. We further
assessed the gendered differentiated impact of air pollution on LBW.
At 5% level of significance, there is evidence of a significant associa-
tion between sex of a baby and low birth weight in boys (26.1%) and
girls (29.7%) (p-value = 0.037) suggesting that baby girls were more
prone to LBW due to air pollution.

The cumulative AQI exposure was further divided into trimesters.
The second trimester exposure ranged from 5,142 to 29,252 AQI val-
ues, whereas in the third trimester, cumulative exposure ranged
from 5,142 to 30,247. The second trimester exposure showed a rela-
tionship with percent LBW; in particular, exposure in the fourth
month (Figure 4), and to a lesser degree, in the fifth month (Figure 5)



Fig. 1. Air Quality Index (AQI) for Dhaka city, 2014-2017
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correlated with increased risk of LBW. Risk of LBW rose by about 7
percentage points as exposure increased from less than 2,200 to
7,600+ in the fourth month of pregnancy.

A multivariate analysis using logistic regression was performed to
assess the risk of LBW by AQI exposure. The approach used birth
weight as a binary or dichotomous dependent variable (low birth
weight = 1, normal birth weight = 0). As described earlier, LBW is
defined as births weighing up to and including 2500 grams, and nor-
mal birth weight is 2,501 grams or more.

Variables included were age of mother, hypertension, and month
of delivery. As elevated blood pressure (hypertension) was noted as a
risk factor for LBW, the four categories of hypertension were included
as a categorical variable.

Month of delivery was expected to play a role as it is related to
cumulative exposure to poor air quality, e.g., if the low AQI monsoon
season (June-September) falls in the pregnancy, cumulative exposure
Fig. 2. Air quality trend (distribution of

4

will be lower than if the pregnancy occurs in the nine dry months fol-
lowing the monsoon. No other factors from the univariate analyses
were expected to be closely related to, or predictive of, low birth
weight.

The results of the logistic regression, taking LBW as up to and
including 2,500 grams as the outcome variable, are shown in Table 4.
Age of mother is significantly associated with LBW, with an Odds
Ratio (Exp(B)) of 0.979, so risk of LBW slightly declines with age. Sur-
prisingly, hypertension does not show a significant relationship with
risk of LBW, although the very highest level of hypertension of stage
2 elevated blood pressure is close to significant (0.068). Exposure to
high AQI in both trimester 2 (0.002) and trimester 3 (0.018) are sig-
nificantly related to risk of LBW. However, only the third category
(AQI value: 15,000-19,999) of Trimester 3 is significant, but the Odds
Ratio is 0.557, indicating that risk of LBW is significantly less at that
level of exposure, which was also found during the univariate
days in %) in Dhaka city 2014-2017



Fig. 3. Percent LBW by cumulative 9 Month Exposure to AQI Fig. 4. Percent LBW by cumulative AQI at fourth month of pregnancy
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analysis. The pattern in trimester 2 at exposure category five (AQI
value: 25,000-29,999) is significantly related to LBW with an Odds
Ratio of 1.867, indicating an almost doubling of LBW risk at that level
of exposure.

Exposure to higher levels of air pollution does appear to be signifi-
cantly associated with increased risk of delivering an LBW baby. This
is particularly true for exposure in the second trimester of pregnancy,
specifically at the fourth and fifth months of pregnancy.
Fig. 5. Percent LBW by cumulative AQI at fifth month of pregnancy
3.5.2. Impact on prematurity
The range of cumulative AQI almost doubles between lowest and

highest category of nine months exposure. The study found an
increasing trend in percent preterm births (PTB) with higher AQI
exposure. Percent PTB showed a linear increase with 9-month cumu-
lative AQI from 9.0% to 15.2% between lowest and highest category of
exposure (Figure 6). This implies that for every 10,000 points increase
in cumulative exposure, the percent premature increased, on aver-
age, by about 2%. At 5% level of significance, there is higher associa-
tion between the gender differentiated impact of air pollution and
preterm birth (p-value = 0.001) where premature births among boys
were 14.2% and in girls 10.2%.
Table 4
Logistic regression for low birthweight (LBW) risk by AQI and BP

Logistic regression co-efficient and adjusted odds ratio (AOR) of air-quality index (A

Background Variables B P-value

Age of mother -.021 .029
Blood pressure (BP) (Ref: Normal)
Prehypertension .019 .835
Stage 1 hypertension .074 .641
Stage 2 hypertension .501 .068
Trimester 3 Cum AQI (Ref: < 7,500)
7,500 to 9,999 .092 .568
10,000 to 14,999 -.316 .136
15,000 to 19,999 -.586 .008
20,000 to 24,999 -.252 .137
25,000 to 29,999 -.156 .312
Trimester 2 Cum AQI
(Ref: < 7,500)

7,500 to 9,999 .139 .458
10,000 to 14,999 .044 .827
15,000 to 19,999 -.135 .471
20,000 to 24,999 .238 .175
25,000 to 29,999 .624 .000
Constant -.503 .080

Exponentiated coefficients; * p < 0.05, ** p < 0.01, *** p < 0.001

5

The following results (Table 5) show that the significant trend is in
the expected direction, with proportions of premature births lowest
(7%) for lowest AQI exposures (<2,200), and second highest (12%) for
highest AQI exposures (7,600+). This trend is highly significant at the
5% level as the numbers in each category are large.
QI) and blood pressure (BP) of mother on low-birthweight (LBW) risk of child.

Exp(B) (Adjusted odds ratio) 95% CI for
Lower Upper

.979* .960 .998

1.019 .854 1.216
1.077 .789 1.470
1.650 .964 2.823

1.097 .799 1.505
.729 .482 1.104
.557** .361 .858
.777 .558 1.083
.856 .632 1.158

1.149 .796 1.658
1.045 .702 1.557
.874 .606 1.261
1.268 .900 1.788
1.867*** 1.358 2.568
.605



Fig. 6. Percent PTB by cumulative 9 Month Exposure to AQI
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4. Discussion

There is growing evidence suggesting that exposure to poor air
quality during pregnancy has a negative impact on birth weight and
prematurity [14,20]. As AQI data was available on a daily basis for
women’s exposure to air pollution in the city of Dhaka, it was possi-
ble to estimate mothers’ total exposure during pregnancy, accumu-
lated over the nine months of pregnancy, and to break that down by
exposure in trimesters, and into specific months (assuming same
level of indoor air pollution exposure by all subjects). The benefit of
using AQI is that it is a standardized indicator of air quality with
information on potential health threats [35,36]. AQI is used to indi-
cate the level of severity of air pollution with a set of pre-identified
parameters [27,37]

Our data show a linear increase in prevalence of LBW and PTB
with higher exposure to air pollution (Figure 3 and 6 respectively).
When individual monthly exposures by trimester were examined, it
appears that AQI exposure in month 4, and possibly month 5 of preg-
nancy, have a negative impact on birth outcomes, as measured by
LBW (Figures 4 and 5, respectively). This is particularly important,
because while causality between air pollution and LBW has already
been suggested [14], our data additionally suggest the potentially
most vulnerable period of pregnancy. The PTB association roughly
follows the same pattern as LBW, with second trimester being the
most critical period of exposure; this agrees with recent findings
from China [38]. The current study further found gender differenti-
ated risk on birth outcome; female fetuses are at significantly higher
risk of LBW and male fetuses are significantly more prone to PTB risk
due to prenatal air pollution exposure, which supports the findings of
systematic review done by Ghosh, et. al. [39] and is in agreement
with molecular epidemiologic studies that suggest the relationship
between air pollution and such pregnancy outcomes is genuine [14].

The indications of negative impact due to exposure in the second
trimester suggest that the development of certain fetal organs or
Table 5
Mean gestation, and percent PTB, by cumulative AQI exposure in fourth month

Categories of
Cumulative AQI in
Fourth Month

Mean Days of
Gestation

Percent Preterm Number (%)

<2,200 275.3 6.7% 448 (17.0%)
2,200-3,349 272.2 13.3% 428 (16.3%)
3,350-4,999 273.7 10.1% 524 (19.9%)
5,000-7,599 273.2 11.0% 471 (17.9%)
7,600+ 272.3 12.0% 758 (28.8%)
Total 273.2 10.8% 2,629 (100%)

(ANOVA Significance = 0.307) (Contingency Coefficient= 0.017**)
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physiological processes may be harmed. Lung development will tend
to continue, while the surfactant they need to function properly is
not produced until the third trimester. It may be that nutrient trans-
fer from the mother’s blood across the placental barrier may be
impeded by exposure to airborne contaminants or simply transfer of
oxygen may be negatively affected, with the effect of constraining
fetal growth [8]. It is to be noted that research done in other parts of
the world also has identified varied findings. Pregnancy outcome has
been explored in relation to other types of air contaminants [20],
[40], and some studies found an association between exposures in
the first and third trimester [41,42], while other studies explored the
association with increases in level of exposure in the days before
delivery [43,44]. Interestingly, while considering PTB risks, particu-
late matter seems to have significant effects on the third trimester
and entire pregnancy, whereas other types of pollutants have more
impact on the first or third trimesters [45]. Our study, identifying the
second trimester as the critical period of pregnancy, points to the
possibility of an additional excess of other types of pollutants in the
air along with particulate matter [46], and this seems feasible as the
study area and surroundings are occupied by various small and
medium industries.

Our study is unique in several aspects. Only a few studies on air
pollution actually incorporated the air quality index. Our study also
was done in a very data scarce setting; however, it presents compara-
tively clear evidence of the strong association between these negative
birth outcomes and air pollution. Our study also investigated the gen-
der differentiated association for low birth weight and premature
birth and suggested the potential vulnerable exposure period during
the pregnancy.

Our study only examined the association between ambient air
pollution with normal delivery cases. We excluded mothers who
went through C-section and other scenarios. Although it is possible
that some of the mothers experienced very high levels of indoor air
pollution during the pregnancy, as national representative data
states, the majority of the households now primarily rely on LPG for
domestic use [26], thus minimizings this contribution. However, the
actual impact of indoor air quality could not be assessed within this
study. Also, different socio-economic, physical, and environmental
parameters could play critical roles in the overall birth outcomes that
could not be adjusted for within the scope of the study.

Our findings point out the implications of ambient air quality on
birth outcomes, and this association warrants more in-depth investi-
gation, including a prospective study design. Along with the level of
exposure, the timing or exposure window requires critical attention,
to understand the specific developmental phases of the fetus and
what organs may be developing during which such exposure may be
detrimental [14,20,40]. Moreover, climate change and air pollution
are “two sides of the same coin” and often are linked to the common
sources of greenhouse gas (GHG) emissions [47]. Different air pollu-
tants (CO, NO, NO2), climate-forcing GHGs (H2O, CH4, O3), and aero-
sols (H2SO4, HNO3, BC) are accelerating climate change [48], whereas
the local, regional and global meteorological variables such as tem-
perature, humidity, precipitation, wind speed and direction influence
pollutant emission, transformation, transport, dispersion, and deposi-
tion [32]. With climate change and increasing heat waves in urban
cities, air pollution could become increasingly dangerous to both the
mother and the growing fetus [49].

Conclusion

Air pollution in Dhaka has become a critical public health concern
and the overall situation is likely to worsen as the government has
initiated several large construction projects within and around the
city without any pollution control measures. With increasing climate
change, air pollution will become much more severe for the exposed
population [4]. As evident from this study, air pollution is associated



M.A. Nahian, T. Ahmad, I. Jahan et al. The Journal of Climate Change and Health 9 (2023) 100187
with increased low birth weight and prematurity with a significant
gender differentiated effect among the exposed community. So far,
the majority of studies on air pollution and pregnancy outcomes
have focused on developed countries whereas underdeveloped and
developing countries are experiencing the highest burden. These
findings thus call for global attention and combined effort to confront
air pollution and climate change. Immediate action and policy sup-
port are needed to ensure safer air for all in the city of Dhaka.
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