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Purpose: This study aimed to review recent findings from birth cohort studies on maternal and
child environmental health.

Methods: Birth cohort studies regarding environmental health outcomes for mothers and their
children were investigated through a systematic review. A literature search was conducted in
PubMed, CINAHL, the Cochrane Library, Embase, and RISS to identify published studies using
the keywords using a combination of the following keywords: maternal exposure, environmental ex-
posure, health, cohort, and birth cohort. Articles were searched and a quality appraisal using the
Newcastle-Ottawa Scale for cohort studies was done.

Results: A review of the 14 selected studies revealed that prenatal and early life exposure to environ-
mental pollutants had negative impacts on physical, cognitive, and behavioral development among
mothers and children up to 12 years later. Environmental pollutants included endocrine disruptors,
air pollution (e.g,, particulate matter), and heavy metals.

Conclusion: This systematic review demonstrated that exposure to environmental pollutants nega-
tively influences maternal and children’s environmental health outcomes from pregnancy to the ear-
ly years of life. Therefore, maternal health care professionals should take steps to reduce mothers’

and children’s exposure to environmental pollutants.
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Summary statement

» What is already known about this topic?

evidence from birth cohorts has not been reviewed.

» What this paper adds

changes, and impaired neuropsychiatric development.

« Implications for practice, education, and/or policy

tal health on pregnant women and future generations.

Endocrine disruptors (EDCs) are defined as substances that interfere with the production, release, metabolism, transport, signal-
ing, activity, and elimination of hormones. Although pregnant women and children are known to be susceptible to EDCs, recent

Among pregnant women, exposure to environmental pollutants was associated with a shorter gestational period and less fetal growth.
Among their children, exposure showed associations with higher blood pressure, poorer lung function, lower immunity, cytological

Policy measures should be taken to protect pregnant women from environmental pollutants in light of the impact of environmen-
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AlA A 97F F2 1H3], of=o][4], o4, &3] FAlofA[slelTt.
AR AAE A7 F2 Q= EE o] B& Al X Fof A
Fohal LRsto] Aol Faldt Y-S T=tH ojdol: AlA|
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X 5 HAAF ). 4427t oepdl(paraben)¥t BPA 22 EDCs
2 g% A9 24| HlEo] 168 E3UTHT]. EDCs leE2 310}
9] A5 W AL B4 A% ZAE FEeh e8]

o] E= Hjolo] tiEE Aol Alote] AlF, 2-5A 0}%4 Zﬂ?
& AAaA7IE QTS HTHOL YAl Foll AFA FEo] =&
A gjolrt ofs 717t E S o AR dde] A JFE vH
TH10]. EDCsE oftzt 4l 2710 [A7173e] 2 e A7 4
£ Q74 ST AATH L. EZE FEEI nAHAE A5
o} gjoto] A YT F= A0 AL =, IR &

o

—

1o

28

&2 AAFARS #R12], vAEA7 =2 A9 AR e £
ARk AFA-FAE Hlgo] = QkEH13].

244 A7F2 oltjolu} £ sk=(ubiquitous) g2 H EH 9]
Bolo] oleie W, 7T wE B wEo] B4 AZEA 0
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Methods

Ethics statement: This study received an ethical approval ex-
emption from the Institutional Review Board of Kongju Na-
tional University (KNU-IRB-2020-93).
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G287 (study design)

=N

E9 42 PubMed, CINAHL, Cochrane Library, Embase,
RISSO] S71 AA X o 2RE HAsH. A4 dH=E s
F =59 & 6057/M(ZZ 244/10/57/281/13)%2H, hand
search® 99| =% F7I51910, 5 =& 198%Ho] A=l
o} ZF A7t 5HA0E F 416HY =R 2E& gloj o] &
K771l H3kolA] b2 398 S A AL 18%HO| HokTt 18
= FSE A9 A Hrt =32 2 E=[19] Newcastle-Ottawa
Scale (NOS)E AR&-sto][20] Z+2+9] A 7F Ato] tfgh A+ 3
5 AX 48 S AT HF 148 AGotrH21-34] (Fig. 1).
1499 A= AA 1ol &-gHglon, e EAo &8 &
U TEA SEHUPTHEAEA] ot o] @A olglong FA {7

54 7k S HSH Qt

o] @Ps}o] /et TS E A9 A B} =EZ[20]
7V £35] AFREE EFoltH19]. NOSE FDE A H(selection

Records identified through
database search (n=605)
PubMed 244
CINAHL 10

of cohorts), T3 E H| W (comparability of cohorts), B3} AF(as-
sessment of outcome)2] Al 7}A] 7} Jdo 7 FLAE o] Qict =
TE A 9L =& ISE HIHAY, H=E ITE A,

20] 3Ql, ATAIZ A HolR|7] G BT AN 4717 A
=]
=

7149 Hol e FRol WL T AN RofF 4 U1, F 8
= 0-69 W9 Mt T5E M Gole APAAL B4

I 19902 o]FojA 9lom, 2719 g=o
1, Aol H2 FEo] BE St WY B &
AL, F HI =029 HHE 7HLE A3 AP o] o2 Ayt
AP, 2 IS SESH 2 5 TSI EA, 181 IS
E F33:30] 484 9] 371A] AlF JHO=R o]FoA glom, Al
5 499 1070 & 7HA & s & 7HAY "o w2 =0 EE
SE 7R Bojdh 5= Qlal, & HO] = 0-59] HHYE 7Ht) Eo
7 EETE A7 Fo] w2 A oulshy, 3714 FHof thh
Z37LE Ho 2 FRIg 4= Qlth. B A4 & NOS "Fd
3} cohort star templateS ARE-5F][20] 2+ AFAPF EHH o2 A
T-9] A Hrts ot AIHE djRoto] Aot ELA|7E 9
£ FEL2 A7A I Y95 AA TS E=ESFYTHTable 1).

=2 24

A2 A B2k vhl AR E FF 1419 =70l diste] &
HHOZ case reports AHJ5to] HH B4 AW A
B39 JEL2 24 ISE AF9] FAAAL, A%, =7 ISE

Cochrane Library 57
Embase 281
RISS 13

Identification

Additional records identified
through hand search (n=9)

A

| Records after duplicates removed (n=198) |

v
| Records screened (n=461) Records excluded by articles

review (n=398)

A4

Full-text articles assessed for _ Full-text articles excluded,
eligibility (n=18) | unsatisfactory per NOS check (n=4)

A4

Studies included in qualitative
synthesis (n=14)

[ Included M Eilgibility M Screening }

Fig. 1. PRISMA flow diagram for the literature search.
NOS: Newcastle-Ottawa Scale.
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Table 1. Quality appraisal using the Newcastle-Ottawa Quality Assessment Form for selected cohort studies (N=14)

Reference No. First author Publication year Selection Comparability Outcome Quality'
[21] Hong 2014 o * oo Good
[22] Vafeiadi 2014 i * ol Good
[23] Jiang 2015 ** * o Fair
[24] Aker 2016 o * ol Good
[25] Jusko 2016 o * o Good
[26] Bougas 2018 o * ol Good
[27] Fioravanti 2018 o ** ol Good
[28] Haug 2018 o * > Good
[29] Impinen 2018 i * ol Good
[30] Kampouri 2018 o * *ox Good
[31] Clemente 2019 o * * Good
[32] Madhloum 2019 ** * *ox Fair
[33] Philippat 2019 ** * e Fair
[34] Shah 2020 oo * o Good

*Good quality: 3 or 4 stars in the selection domain AND 1 or 2 stars in the comparability domain AND 2 or 3 stars in the outcome/exposure domain; fair
quality: 2 stars in the selection domain AND 1 or 2 stars in the comparability domain AND 2 or 3 stars in the outcome/exposure domain; poor quality: 0
or 1 star in the selection domain OR 0 stars in the comparability domain OR 0 or 1 stars in the outcome/exposure domain.
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IHEA, A Y, By /3 B f BA =, 2ot
A, 34 T AR), A ISE Ao 2@ ed B4, A
IS, A A, 4 IS ETE A7) vR = FF] R
A4 P71t Case report 2 & AFAL 7t 3904 A =E
gelstaior, A=A 92 FFEo] thoto] =2 B 7isto] &
Aotk
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148 =59] A 715 NOS AFHAEZ &It AFH20
E A4 992 1 2-59 H9IE 7ML A, AT E H|I
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7F @9o] B AFtolA AEEA] gSkth IHEE 14HO
7b B% B0 2=t S E HA 9 4717 AlF- 9 "4
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A AZ0| st St IS E FH|
A|71% 2014F0] 2H[21,22], 2015E0] 1H[23],

2H[24,25], 2018¥°] 5H[26-30], 20194°] 3H[31-
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33], 2020¢10] 1H[34]0.2, 20144 0]F E3HA ATLEH I A
ot H7HEEE 59 AFo] 3H[22,28,31]02 7MY Botor, gt
(21,3417 ZFA[26,3317F 242 28, 23], FOIEEHF
[24], m]=[25], ol&EoH27], =2 °l[29], L&2[30], ®7]o|
[32] 7]— 7171— 111;‘0]0']]:]— ISEL 19 l:ﬂ;g e 7]-1] 0]040
o, 24t FSEQ] At EAS ARESE 9F0][21,22,24,26-34], &F
Aoy 4 BANRS], AY FAS23] AHESH tiA It
2 A9 Ayt T glo] Hotl] &g A2 A7t 128[21-
23,25-32,34], EAHmother-son)E LA TGO R 3 A7} 1H
(33], YAI717F BAE A7H TGOz gt A7t 1H[24]0] 0T, A
o] B3 = 17972410014 31,4728 28101901, 2F B 5
£ 1069241914 10,5427 23010t} 24| =& H A EE2
EDCs7} 6H[22,24,25,28,29,33], 57129 0] 5H[26,27,31,32,34],
Fa4ol 3H[21,28,3417F A om, 7| 28 A=rt 1|23, &

A3} 467} 1H0ITHR0). AATS WA e HAHE T
T Q9T o] F 343 EDCsE W ST AT7Lslor B

257 371 29E A S8 A7 AATH34]. Hol At A
FEE A9 AAA o] 3421,33,34], 24 Al AlSe] 28
[22,23], Ar4 9] 1A, A1, FEEEo] 21 ([30,34], A T2&
27k 18 24], AH 9] ] 7]-50] 13 [26], A 9] B|Tto] 1H[27],
A4 9] EDCst S5 $A17F 13128], A 9] W A7} 141
[29], A 9] MZweste 7t 13 ([31], A1) Feto] 13 ([32]0]
R s Aldﬁ A4 16571 18[24], 24 A7t sH
[22,23,32-34], &4 & 671€¥€o] 29[21,25], 8 & 1¢o] 1H
[31], &4 & 24o] 13[29], 40| 2H[27,30], 60| 13H[28], 8
o] 1#H[24] °Ql, T2 &4 AFE &4 ¥ 1 o|Wi9] A7|7}
H-E(8W) [21-23,25,31-34]0]ict. wiA|gr =4 JH A {2 &
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Ay A7 41[22,23,32,33]0103, YAl 28F[24], EA) F 671 €Y
[25], &4 3 14[31], 2421, 44[30], 6¥1[34], 84[27], 91 [26],
104129], 12 [28]0] ZHz}F 1ol Qi) 4 T sl4E 1-63]=,

2R 13](8H) [22,23,25,26,30-33]°101, 23]7} 4T [24,27-
291, 3317} 29 [21,23], 83]7} 1 H[34]0] ATH Table 2).

o] etEH Yo et 4t IS E At

L& 40 £ TAHOE tho|&4l, I oE, His,
BPA 5 4071l ©]4+9] EDCs 6T[22,24,25,28,29,33], UIAHA] &
9] 37199 5W[26,27,31,32,34], &, 2, 7, 7I=F 59 &
4 23021,34], AR, REg, A7AEHE) 19103), A4

SRR, &9 1 9R0je] A BA] At FAHCE A
g 712t 19 [22] Tﬂi‘* A 1H33], oAERA, ZRAXHE, 4

S22 45t 2 B9 A s 2R TREA 525 1H[24]
o[}, A< éﬂrtﬂ—.—— A Al AT A sH(21-23,27,33],
HelEY|, sl2Ed 2H27,34], He 24 A AF9] Bl& 13
(33], 2g¥g WEF2EY 1310s], #7275 19026], HeE 13
271, @5 1E=AE 19 [27], Wde] dgv]of Zo](leukocyte
telomere length, LTL) 138[31], @ 14([32], 40712] SF51E4 AW
5 1H[28), ok MRS, uel, WA, WA T3] A, 4
A, 2571 9 1429, 208 29 HJPE Fofl 19030], Bs
A, AALEAE, As, A s 13 [34]0] UATHTable 3).

oO

QURo| AR SE L £0| 20te| 440 0|X|= FEte| R84
A 23 EDCs9] o2 BIE AT EH, 249 tho] g4l leEo|
7S A 71zH22], 24 Al A 9] AAIF 22T TRl i,
neEo|ELt His kEo] =Gt FA 4%t Bo] AUATHB3I
AR THY0|E E2 HiWt} E4 Al AlAJo} A5 Ato]9] H]
g TAet W0l AATB3] Hesd g =22 249 4%

2 FEEUS F7HI71ALR4], AAEREAT} ZEAAH
AaAFH oM 24], AAEGH ST ZE2AAHEY v
A ZTH24] Aol Al RS vlo|H Y} HEEE g
LZo] 9] A9 Wil F2ERS] G3E WSo] YA 82
BAAHERS). 40719] 2A| EDCs $E== A 9] EDCs 5=2F
o] U aL28], 90% o144 Edo] BA A B =2 L=
YUERTH28]. 459 HEsIsksh (perﬂuormated alkylated sub-
stances) lr&-2 A9 WY AA|, A7|=d, op7| =T 7o
UATH29].

HAHAE 23t 371 249 =& a9 AWEY, ¢
5ol wAHA] =&27,34], A4l Al Agto|y R WS ARE
ARgSH= Zlo] 24 Al AAlSTH23] #o] AT ojitehEa
&2 A9 {75 5 A HE (forced vital capacity)S R5
A6l ¥HEE s % AT A Y WS =ivHel. ¢
5ol A A], AASRHE =52 A 9] vtz BAZHCE &

Ed

o rfd

=
=
=
=
7

32

ofgt w7t gm}m] Ao FAS A 2L AN Y5
o] %MEH Q5.9] WAHA 1232 el LTL g
2 . gTsﬂ OJIBHLL =B ALY RO 25
71, ole] a 4&?5 | QigieHs21.

B4 o KSR SN, U9, 2, TSR, W
2o Aol B AF Z7H21 34, B Qe A, BAD

e, MGG W, AT B0} B0 YT, B A

i

Jl

l1.1

o5 F5EA A4t w0l AATH34] (Table 3).
Discussion

E A= AAA 122 v o9 14H 0] E4 0 B =E0|
Holo] AZTA] FFE HH LA £AE 24 EE ATE

E

FA)9} Z3HE serskal mot A7) wAs oaﬁohg— 2319t
149] A3 Wt wote] AAH, 1A, BEH A% Aol

EAHoR aT GRS FE A0 ekt
2 A0 724e AAHos @70 20| wote] Az
B2 el BAS AT B4 REES B A OR B
5] oﬂEﬁ ol AHolA, AT ATES Beste] A B 4
Q1 313o] o] 2ol Frk Holth. 24 DHEL 3

4 7470% E@—M CRReE ot A% FAZ A 104 Aol
& BH2 117 o8 249 AP e, 1104

At IS E 79| 54943 At
g glael 2%46& APSOﬂ =Bt & A+ A3t Bop
o] B34 A% B IS EL 20144 o] F /9 olQol = F=tnt
g ESt] the w7ko] A o] ROl AL glglo ], Ao i
= o AA SRR 4271 1,000% o1l 97ttt
2 1% =FE52 NOS @ ¥/ 43l IS E A4, IS E H|w,
A} A gdo] Aoz o235 Ao YeR}0], Bol A%
o] At S AlEshes ZA7IRE ol Z]ofstelnt. T8 uR S4t

ISE 2w IS S| A Al 5 e =4 e

E2 Qg Hoto] 4 A% A T A4S ok dl Tx
= & 4 A4l
E A+ 23 Zote] 4 F A7) gk 4t IS E FAE=

EDCs, 37129, Sa40] Y4l 717 59t BAo] 4] o] LA
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