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Abstract

The first thousand days of a child’s life is a critical period for
pollutant exposure, as the fetus and child are especially
vulnerable to environmental pollutants. This review presents
an overview of studies carried out on prenatal exposure to
environmental pollutants and their effects on birth weight and
childhood weight gain from 2019 to 2022. The total number of
studies evaluated was 20, with 19 being birth cohort studies.
Nine studies (45%) observed a lower birth weight, and 35% (7)
found an association with increased childhood weight gain.
The main pollutants evaluated were persistent organic pollut-
ants (6), mainly associated with childhood weight gain; metals
(7), mainly associated with low birth weight; and phthalates (6),
which reduced birth weight and weight gain but also increased
childhood weight gain. In conclusion, there is evidence that
prenatal and early childhood exposure to environmental pol-
lutants can influence birth weight and child weight gain.

Addresses

T National School of Public Health Sergio Arouca (ENSP), Oswaldo
Cruz Foundation (Fiocruz), Brazil

2 Maternity School, School of Medicina, Federal University of Rio de
Janeiro (UFRJ), Rio de Janeiro, Brazil

3 Souza Marques Medical School, Rio de Janeiro, Brazil

Corresponding author: Natividade, Ana (anapaulanatividade @ gmail.
com), (ana.natividade @fiocruz.br)

Current Opinion in Environmental Science & Health 2023,
36:100512

This review comes from a themed issue on Impacts of Pollutants in
Children

Edited by Kelly Polido Kaneshiro Olympio

For a complete overview see the Issue and the Editorial
https://doi.org/10.1016/j.coesh.2023.100512
2468-5844/© 2023 Elsevier B.V. All rights reserved.

Keywords:
Prenatal exposure, Environmental pollutants, Birth weight, Childhood
weight gain.

Introduction

One of the most significant challenges for health and
sustainable development in the 21st century is the fight
against non-communicable chronic diseases, due to the

damage caused to human health and socioeconomically,
especially in low- and middle-income countries [1].
Cancer, diabetes, cardiovascular and lung diseases ac-
count for 72% mortality rate worldwide [1]. Obesity,
arterial hypertension, dyslipidemia are among the risk
factors for cardiovascular diseases and diabetes, which
together make up the metabolic syndrome associated
with these diseases [2] (Figure 1).

Over 1 billion people worldwide are obese, 39 million
being children [3]. Obese children experience breathing
difficulties, increased risk of hypertension, insulin
resistance [4], also being at greater risk of obesity and
premature death in adulthood [34].

The period from pregnancy to age 3 is when children are
most susceptible to environmental influences and pol-
lutants can influence birth and child weight gain
throughout the growth and development [34]. The
exposure to environmental pollutants has been consid-
ered a contributory obesity and weight gain cause, be-
sides known causes such as diet, physical activity, and
genetic susceptibility [5—7].

The Developmental Origins of Health and Disease
(DOHaD) hypothesis suggests that environmental
stressors during pregnancy can result in adverse health
effects later in life [29]. Early life represents the largest
window of vulnerability for developmental disruptions in
physiology with long-term and potentially lifelong con-
sequences [8]. Children with low birth weight may
experience an increased risk for cardiovascular diseases
and obesity in adulthood [36]. Birth weight and childhood
weight gain are associated with the health of both children
and adults [34]. Environmental risks have an impact on
children’s health and development from conception
through childhood and adolescence into adulthood, as
early-life disorders are linked to adult health [37].

This review explores the association between environ-
mental pollutants and birth weight and childhood
weight gain. It provides an overview of studies con-
ducted from birth to age 12, along with a brief descrip-
tion of key findings from investigations on metals, POPs,
phthalates, and pyrethroids.
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Abbreviations

LLGA  Large for gestational age
IQR  Interquartile range

Q2 Second quartile

BW Birth weight

WG Weight gain
p p value
As Arsenic

Cd Cadmium
Mn Manganese
Pb Lead

Se Selenium

PFOA Perfluorooctanoic acid
PCB  Polychlorinated biphenyl
BMI  Body mass index

Q2 Second quartile

PFNA Perfluorononanoic acid
POPs Persistent organic pollutants
HCH Hexachlorocyclohexanes
HCB Hexachlorobenzene

OoC Organochlorine compounds

PBDEs Polybrominated diphenyl ethers
DEHP di(2-ethylhexyl) phthalate
MEHHP Mono(2-ethyl-5-hydroxyhexyl) phthalate

Hg Mercury BP3 Benzophenone-3
SD Standard deviation trans  DCCA-trans-3-(2,2,-dicolorvinyl)-2,2-
CI Confidence intervals dimethyl-cyclopropane carboxylic acid
GM Geometric mean Ref Reference
OR Odds ratio F Females
DDE  Dichlorodiphenyldichloroethylene M Males .
DDT Dichlorodiphenyltrichloroethane USA  United States of Am§r1c.a
PFAS  Perfluoroalkyl substances SAGER Sex and Gender Equity in Research
PFOS Perfluorooctanesulfonic acid
Methodology arsenic, selenium), 6 studies evaluating phthalates, 1

Only original articles published from 2019 to 2022
investigating prenatal exposure (maternal) to environ-
mental pollutants (no specific class) and their effects on
birth weight and weight gain of children from birth to 12
years old.

Inclusion criteria: human studies; population studies
(descriptive and analytical epidemiologic methods).
Exclusion criteria: animal studies, non-English studies,
laboratorial or experimental studies and studies that did
not examine the aforementioned relationships. The
search was conducted on databases (Cochrane, Science
Direct, PubMed, and Medline) using specific keywords:
“prenatal exposure,” or “environmental pollutants,” and
“birth weight,” and “childhood weight gain.” We used
the Newcastle—Ottawa Scale (NOS) to assess the
methodology quality of individual studies because all
included studies were observational epidemiolog-
ical studies.

Results

The review investigating the effects on the child’s birth
weight (BW) and weight gain (WG) found 20 studies,
45% (9 studies) on low BW and 35% (7 studies) on child
increase WG. These include articles from nine coun-
tries, 60% (12) of the studies were from the China and
the United States of America, and the remaining 40%
(8) were spread among Germany, Canada, Japan, Span-
ish, Korea, Bangladesh, and South Africa. We found 6
studies evaluating persistent organic pollutants (DD}
DDE, PCB, HCB, HCH, PBDE, PFAS), 7 studies
evaluating metals (lead, mercury, manganese, cadmium,

study evaluating pyrethroids. Among 20 studies found,
19 were birth cohort studies. To obtain the outcomes,
some adjustment covariates were taken into account.

The table below summarizes the evaluated studies
regarding the pollutants studied, the study designs, the
context, the age group of the children, the covari-
ate adjustment.

Results of the quality assessment of eligible studies
showed that all studies (n = 20) in this review obtained
high NOS scores (seven stars or above). Therefore, the
methodological quality of included studies was good,
providing a reliable guarantee for estimating the asso-
ciation between prenatal exposures and their effects on
birth weight and childhood weight gain (Table 1).

Effects on birth weight

Most conducted studies (10) have reported decreased
birth weight when exposed to environmental pollutants.
The metals (cadmium, lead, mercury, arsenic, selenium)
are the main pollutants associated to low birth weight
[9,11—14]. Exposure to Manganese and PCB has been
associated increased birth weight [12,19]. According to
Table 2 below.

Effects of environmental pollutants on childhood
weight gain

Persistent organic pollutants (DDE, DDT, HCH,
HCB, PFOA, PBDE) [7,25,27,31], are the main pol-
lutants associated to increased weight gain in child-
hood. Three studies found an association between
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phthalate exposure and childhood weight gain  analysis conducted by Yang [16] demonstrated a posi-
[28—30]. Exposure to pyrethroid pesticides [32], tive and significant association between PFOS expo-

phthalates [28], lead and cadmium [22,23] appear to
be associated with lower weight gain in children.
Table 3 presents studies that evaluated prenatal and
childhood exposure to environmental pollutants and
their effects on weight gain.

Discussion

Among the ten studies that assessed birth weight and
prenatal exposure to environmental pollutants, the
maternal concentrations of metals (lead, cadmium,
mercury, arsenic, and selenium - 5 studies), phthalates
(3 studies), and PFAS (1 study) were inversely pro-
portional to birth weight in 9 studies. The meta-

sure and the risk of low birth weight, particularly in
America and Asia. Among the studies that evaluated
birth weight, two studies associated prenatal exposure
with increased birth weight. In one study [19], PCBs
were evaluated and linked to increase BW. In the other
[12], lead, cadmium, selenium, and manganese were
evaluated, however, only manganese was associated
with increased BW.

Among the studies that evaluated child weight gain
(10), all assessed prenatal exposure to environmental
pollutants, and two of these studies also evaluated
pollutant exposure during childhood [23,25]. The
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Table 1

Number (N) of studies included by agent and type of evaluation.

Environmental agent Design of study Region or country

Age group Covariate adjustment

Metals (Mn, Ar, Hg, Cohort N=6 Japan N =1
Pb, Cd, Se) Cross-sectionalN=1 USAN-=2
N=7 Canada N = 1
Korea N = 1
China N =1
Bangladesh N = 1
Phthalates Cohort N =6 Germany N =1
N=6 Spanish N = 2
USAN =1
China N =2
POPs Cohort N =6 Germany N = 1
N=6 USAN=3
China N =3
Pyrethroids Cohort N = 1 South Africa N =1
N=1
Total = 20

From born to 10 age = Maternal age, alcohol and smoking
consumption and exposure, occupation,
residence, education, clinical data, parity, pre-

pregnancy BMI, Season of conception

From born to 12 age  Gestational age, occupation, residence,
education, pre-pregnancy BMI, Parity, infant
sex, breastfeeding duration, smoking, alcohol
consumption, physical activities

maternal age, pre-pregnancy BMI, weight at
delivery, parity, pregnancy complications,
Gestational age, marital status

Mothers age, marital status, total household
income, total household size, food poverty

From born to 12 age

From born to 5 age

POPs: persistent organic pollutants including organochlorine pesticides, PBDE, PFAS; BMI: body mass index

systematic review conducted by Stratakis [26] demon-
strates that DDE and HCH are linked to elevated BMI
in children. Furthermore, this author categorizes DDE
as “presumed” to have obesogenic effects on humans.

Among the 20 studies, all of them assessed maternal
samples (urine and/or blood), two studies examined
children’s samples (umbilical cord blood, urine, whole
blood), and 1 study assessed both maternal and child
samples. For studies using median metal concentration
as metric, lead concentrations ranged from 4.37 to
5.85 pg/l., and mercury concentrations ranged from
0.58 to 1.25 pg/L.. However, due to the use of different
metrics across the studies, comparability between them
was not possible.

The effect of environmental pollutants exposure on
childhood weight gain seems to be more significantly
associated with the sex in some studies. According to
SAGER guidelines, it was verified that sex refers to sex
assigned at birth [33]. Among the studies that evaluated
birth weight ('Table 2) three studies taking into account
the child’s sex, two observed more significant results in
girls (p = 0.04 and 0.33) [10,11] and one in boys
(p = 0.004) [9]. Among the ten presented studies
(Table 3), five (50%) found effects only, or more
expressively, in one sex [22,23,28,29,32].

The same group of compounds may have different ef-
fects on birth weight and weight gain. Phthalates were
inversely associated with birth weight and associated
with high BMI trajectories in early childhood [10,15,24].
Phthalates (DEHP) may be associated with decreased

weight gain at 6—12 months of age [28] and the same
component may increase weight gain between 24
months and 12 years of age [28,29].

Birth weight is a determinant of child health, since
children with low birth weight have a high chance of
death in the first year of life [34]. Low birth weight
can influence adulthood, increasing the risk of chronic
diseases in adulthood, such as obesity and diabetes
[34]. Newborn’s and child’s weight monitoring con-
stitutes a measure of good health throughout life.
Although this review had worked only with the
weight parameter, it is important to highlight that
child development goes beyond weight assessment,
including neurodevelopment, growth, cognitive and
emotional factors [35].

Regarding the gaps highlighted in this review, it was
observed that many studies did not provide sex-
stratified estimates, hindering a comprehensive sum-
mary of potential differences between sexes. Addition-
ally, many studies did not assess the socioeconomic
conditions of the participants, which could interfere
with the results. The majority of studies focused on the
United States of America and China, without encom-
passing a large part of Europe, Africa, Central and South
America. Exposure does not occur with isolated chemi-
cal substances but rather with complex mixtures, due to
the common sharing of sources and pathways of expo-
sure. Pollutant exposures can exert interactive effects
(synergistic or antagonistic), and further studies are
needed to evaluate exposure to mixtures of environ-
mental pollutants.
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Table 2

Prenatal exposure to environmental pollutants and effects on BW.

Agent Reference Study setting Study sample Study type Biological sample Exposure levels Covariate adjustment Results
& period size; & metrics
Reduced BW
Cadmium [12] Japan Environment 93,739 Cohort Blood’s Median 0.66 Maternal age, pre-pregnancy BMI, A two-fold increase in maternal
& Children’s Study  mother—infant Pregnant women (0,10-5.33) ng/g alcohol consumption and smoking Cd concentrations
(JECS) pairs second or third status, income, education, (0.10-5.33 ng/g) was
(2011-2014) trimester gestational age, sex, parity associated with a 14.9 g
(95% Cl: 11.31-18.43)
decrease in BW
[9] Massachusetts 1391 Cohort Mothe’s Cd Maternal age, education, pre- Each IQR increase (0.28 ng/g)
Project Viva mother—infant erythrocytes (first (IQR = 0.28 ng/g) pregnancy BMI, household income, was associated with a 26.6 g
(1999-2002) pairs trimester) smoking status, ethnicity, parity, reduction (95% Cl: -51.8—1.4)
infant sex in BW
Lead [12] Japan Environment 93,739 Cohort Blood’s Median 5.85 Maternal age, pre-pregnancy BMI, A two increase in maternal Pb
& Children’s Study = mother—infant Pregnant (1.20—110.0) pg/ alcohol consumption and smoking concentrations was associated
(JECS) pairs Women L status, income, education, with a 39.8 g (95% Cl:
(2011-2014) second or third gestational age, sex, parity 35.50—44.10) decrease in BW
trimester
[9] Massachusetts 1391 Cohort Mothe’s IQR = 10.1 pg/L.  Maternal age, education, pre- Each IQR increase (10.1 ng/g)
Project Viva mother—infant erythrocytes (first pregnancy BMI, household income, was associated with a 33.9 g
(1999-2002) pairs trimester) smoking status, ethnicity, parity, decrease
infant sex (IC 95%: - 65.3;- 2.5 in BW
[14] Canada Maternal- 1857 pregnant Cohort Maternal urine or GM Race, education, smoking Status, A two-fold increase in maternal
Infant Research on  women blood samples 6,2 (1.6—41.4) infant sex, pre-pregnancy BMI Pb concentrations reduced
Environmental (1st trimester) no/L mean birth weight by -39 g
Chemicals (MIREC). (95% Cl: —69, -9)
2008-2011
[13] Children’s Health & 335 mother— Cross-Sectional Maternal urine Median 4.37 Maternal age, gestational age, The Ponderal index, was
Environmental child (delivery) (0.92-92.36) pg/ infant sex, parity, delivery mode,  negatively associated with
Chemicals in Korea pairs L pre-pregnancy BMI, smoking & maternal urinary
(CHECK) drinking Pb (B = -0.23, 95% CI: —0.46;-
0.07)
Mercury [13] Children’s Health & 335 Cross-Sectional Maternal urine Median 1.25 Maternal age, gestational age, The Ponderal index, was
Environmental mother—child (delivery) (0.03—-18.3) pg/L infant sex, parity, delivery mode,  negatively associated with Hg
Chemicals in Korea pairs pre-pregnancy BMI, smoking & (B =-0.26, 95%
(CHECK) drinking Cl: —0.44, -0.08)
[11] Initial Vanguard 125 Cohort Maternal blood (6 Median 0.58 Maternal age, race/ethnicity, Inverse association of maternal
Study (IVS) - USA mother—infant to 32 weeks) (0.11-5.32) pg/L educational attainment, family mercury exposure (Median:
2009-2010 pairs income, smoking status, alcohol 0.58 pg/L 0,11-5,32) with birth
use, and parity weight in girls p = 0,33.
Arsenic [9] Massachusetts 1391 Cohort Mothe’s As 1.1 ng/g Maternal age, education, pre- Each IQR increase in As
Project Viva mother—infant erythrocytes (first Pregnancy BMI, household (1.1 ng/g) was associated with a

(1999-2002)

pairs

trimester)

income, smoking status, ethnicity,
parity, infant sex

29.3 g (95% Cl: -59.5, 1.0)
decrease in BW. (in girls
p = 0.04)

(continued on next page)
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Table 2. (continued)

9

Agent Reference Study setting Study sample Study type Biological sample Exposure levels Covariate adjustment Results
& period size; & metrics

Selenium [12] Japan Environment 93,739 Cohort Blood’s Median 168.0 Maternal age, pre-pregnancy BMI, A two-fold increase in maternal
& Children’s Study  mother—infant pregnant (82.8—976.0) ng/ alcohol consumption and smoking concentrations was associated
(JECS) pairs women g status, income, education, to a 54.8 g decrease (95% ClI:
(2011-2014) second or third gestational age, sex, parity 41.52, 68.11) in BW

trimester

Phthalates [15] The Infant 780 participants  Cohort Maternal urine & Median Maternal age, race, education Phthalates® metabolites were
Development and blood (11 & 32 38 ng/mL level, pre-pregnancy BMI inversely associated with BW.
the Environment weeks) IQR 72 The maximum IQR was
Study (TIDES) associated with a 0.14
2010-2012, USA decrease in the BW z-score

(95% CI: —0:23, —0:04), which
reaches 50 g at birth.

[10] LIFE Child study 333 Cohort Pregnancy urine MG 20.45 Child sex, gestational length, An 188 g decrease for each
(Germany) mother—infant (3° trimester) (17.45-28.97) maternal age, pre-pregnancy BMI, logarithmic unit increase of the
2011-2016 pairs ng/mL parental’s educational level, metabolite SHMWP
occupational status, household (B=-188.41, 95%
income, and smoking status Cl =-365.41, - 11.41), (in girls
p = 0.04).
[177] Pregnant African 426 participants  Cohort Maternal blood Q2 Gestational week at delivery Lowest BW was found in the Q2
American women (8—14 weeks) 0.45-0.71 ng/mL of PFOA (B = -126 g [95% CI -
(Atlanta—Georgia) 241-10])
2014-2018.
PFAS [187] South China 224 Cohort Maternal blood — PFNA GM 0.51  Maternal age, newborn sex, pre-  Each unitincrease in PFAS was
2017-2019 mother—newborn 3° trimester and  (0.48—54)ng/mL  pregnancy BMI, maternal significantly associated with a
pairs cord blood education, parity, tobacco & alcohol decrease in BW -123.57 g (95%
exposure, gestational age. Cl: —214.41, -32.74)
Increased BW
Manganese [12] Japan Environment 93,739 Cohort Blood’s Median 15.40 Maternal age, pre-pregnancy BMI, A two-fold increase in maternal
& Children’s Study = mother—infant Pregnant women (2.84-60.80) ng/ alcohol consumption and smoking Mn concentrations
(JECS) pairs second or third g status, income, education, (2.84—-60.80 ng/g) was
(2011-2014) trimester gestational age, sex, parity associated with a 50.6 g

(95% CI: 35.50—44.10)
increase in BW

PCB [19] Upstate KIDS Study 2065 infants Cohort Whole-blood’s Mean (SD) Maternal age The risk of being born LGA was
(New York State) newborn 0.061 (0.050) higher among newborns
2008—-2010 presenting concentrations
greater than 0.1 ng/mL PCB
(p=0.02)
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Table 3

Exposure to environmental pollutants and effects on childhood WG.

Agent Ref Study setting and Study sample size; Study type Biological sample Exposure levels and Covariate adjustment Results
year metrics
Increased WG
DDE [25] LIFE Child 324 pregnant Cohort Maternal Mean (SD) Maternal age, lipid Weight gain in children up to
cohort. 24th weeks and 558.73 + 439.62 pg/  concentration, pre-pregnancy two years of age born to women
Germany babies (6 month/ LmL BMI, cotinine DDE exposed, (90th percentile
2011-2016 1 Year age) was 6,9% more than 10th
serum percentile)
DDT [27] Wuhan, China 1039 Cohort Maternal blood- GM 0.005 Maternal age, pre-pregnancy Higher DDT concentrations in

2014-2015 mother—infant 16th Weeks (0.004—-0.006) ng/ BMI, weight at delivery, parity,  cord serum associated with

pairs mL pregnancy complications, higher BMI
gestational age. Z-score at 6 and 12 months of
age [B = 0.03, 95% ClI: 0.00,
0.06]
HCH [27] Wuhan, China 1039 Cohort Maternal blood- GM 0.28 (0.26—0.30) Maternal age, pre-pregnancy Higher B-HCH concentrations in
2014-2015 mother—infant 16" weeks ng/mL BMI, weight at delivery, parity,  cord serum associated with
pairs pregnancy complications, higher BMI Z-score at 12
gestational age. months [B = 0.07, 95% CI: 0.01,
0.13] and 24 months [ =0 0.08,
95% CI: 0.02, 0.14] of age
PFOA [7] Cincinnati, OH 345 mother—child Cohort Maternal serum- Median 17.3 Maternal race, age, marital Children born to women with
(2003—-2006) pairs 16 weeks- (4.3-6.5) ng/mL status, parity, pre-pregnancy higher PFOA concentrations
delivery BMI. displayed an early childhood
lower BMI and a higher BMI at
age 12
PHTALATE [28] Wuhan, China 814 Cohort Pregnant urine at Median 0.09 Gestational age, physical Pregnancy first trimester DEHP
2014-2015 mother—offspring 3 trimesters (0.06—0.40) ng/mL parameters, socioeconomic levels positively associated with
pairs characteristics, pre-pregnancy  BMI Z-scores at 24 months (f:
BMI, Parity, infant sex, 0.095, 95% CI: 0.022, 0.167)
breastfeeding, smoking, alcohol
consumption, physical
activities.
[29] Ma’anshan Birth 990 Cohort Pregnant urine at MEHHP Maternal age, pre-pregnancy MEHHP Prenatal exposure

Cohort (MABC) mother—daughter 3 trimesters 2.095 (1.014,4.328)  BMI, residence, parity, (OR = 2.095, 95%

2013-2021. pairs DEHP education, ethnicity, alcohol Cl = 1.014—4.328) and DEHP

Anhui Province- 2.336 (1.022,5.338)  consumption, occupation, (OR = 2.336, 95%

China gestational weight gain, Cl = 1.022-5.338) associated
gestational diabetes, with higher increased BMI
hypertension, delivery status. chance up to 12 years of age (in

girls)
[30] Spanish INMA 1015 participants Cohort First- and third- Low to high Maternal age, pre-pregnancy The metabolite benzophenone-
trimester (r=0.16-0.83) BMI, educational level, 3 (BP3) non-monotonically

maternal urine

pregnancy-smoking.

associated with higher BMI Z-
score

(continued on next page)

[e 18 8pepIAlEN yHeay pjiyd |ejuswuodiaug

A


www.sciencedirect.com/science/journal/24685844

ZHS001:9€ ‘€202 UHESH @ 90UdIdS [ejudwuoiiAug Ul uojuidQ Juaingd

Ww0910811PBJUBIOS MMM

Table 3. (continued)

Agent Ref Study setting and Study sample size; Study type Biological sample Exposure levels and Covariate adjustment Results
year metrics
PBDE [31] Laizhou Wan 207 mother—child Cohort Maternal serum Median Maternal age, maternal BMI, Positive associations in weight
Birth Cohort pairs at delivery 20.61 (1.26, 309.86) parity, gestational age, Z-scores with congeners BDE-
(LWBC) ng/g lipid pregnancy weight gain, 153 (y = 0.38, 95% CI: 0.11,
Shandong, China smoking status, child sex. 0.65),
2010-2012, 7 PBDEs (y = 0.35, 95% ClI:
0.02, 0 0.67)
(in boys)
Reduced WG
CADMIUM [22] Guangdong, 349 women Cohort Maternal urine Median (ug/g Maternal age, alcohol and First trimester pregnancy
China first and third creatinine) smoking consumption and exposure associated with
2018-2019, trimesters First trimester exposure, education and decreased infant weight at three
1.16 (0.11-8.06) income level, parity, pre- and six months (—-101 g/ug/gr
Third trimester pregnancy BMI. and -97 g/ug/gr) urinary Cd,
0.98 (0.24-4.38) respectively (in girls)
[23] Matlab, 1530 mother—child Cohort Maternal Median Housing structure, dwelling Maternal erythrocyte Cd
Bangladesh dyads erythrocyte, 0.24 (0.083; 0.64) characteristics and family inversely associated with
2002-2012 children urine/10  ng/L ownership of assets, maternal  weight-for-age Z-scores during
years weight, education, conception childhood (B: —0.071, 95%
season. Cl: -0.14,-0.0047) p = 0.036. (in
boys)
LEAD [23] Matlab, 1530 mother-child Cohort Maternal Median Housing structure, dwelling Urinary Pb inversely associated
Bangladesh dyads erythrocyte, 1.6 (0.65; 4.1) ng/L characteristics and family with weight-forage Z-scores
2002-2012 children urine/10 ownership of assets, maternal (B: —0.084; 95%
years weight, education, conception Cl: —0.16, —0.0085) p = 0.029
season. (in boys)
PYRETHROIDS [32] South Africa 751 children Cohort Peripartum GM (SD) Mothers age, marital status, 10-fold increase in maternal
2012—-2013 maternal urine 0.55 (3.07) pg/L total household income, metabolite trans-3-
household size, food poverty concentrations (2,2,-
dicolorvinyl)-2,2-dimethyl-
cyclopropane carboxylic acid
was associated with a 21 g
reduction (95%CI = -40, —1.6)
in Weight. (in boys)
PHTALATE [28] Wuhan, China 814 mother- Cohort Maternal urine/ Median Gestational age, physical Second trimester DEHP levels
2014-2015 offspring pairs three trimesters 0.09 (0.06-0.40) parameters, socioeconomic negatively associated with BMI
nmol/mL characteristics, pre-pregnancy  Z-scores at 6 months

BMI, Parity, infant sex,
breastfeeding, smoking, alcohol
consumption, physical activities

(B: =0.316, 95%

Cl: —0.542, —0.089)

and 12 months (B: —0.296, 95%
Cl: - 0.584, —0.008)

(in girls)

8
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Conclusion

As weight is a predictor of child health, any factors that
can potentially interfere with child weight, including
environmental pollutants, should be a public health
concern. Environmental pollutants can influence birth
weight and child weight gain, however, it is necessary to
consider intervening factors that also influence pregnant
women and babies weight, such as sex, socioeconomic
factors, age, smoking, maternal diseases, parity, maternal
BMI, breastfeeding. Further studies taking into account
the exposure periods (prenatal and postnatal) to envi-
ronmental pollutants, sex differences and exposure to
multiple pollutants are required to improve the knowl-
edge about birth weight and weight gain in childhood.
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