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— Abstract —

Prenatal Environmental Exposure and Pregnancy Outcomes

Kyung-Sim Koh

Department of Obstetrics and Gynecology, College of Medicine,
Dankook University, Chonan, Korea

Objectives : The aim of this study was to examine the association of prenatal environ-
mental exposure and pregnancy outcomes.

Methods @ Self-administered questionnaire survey was conducted for pregnant women
with gestational age of 16~18 weeks, who visited the outpatient department of Dankook
University Hospital from May 1995 to June 1999. Of all 1170 women, 762 women
answered the questionnaires and the response rate was 65 %. Among them, 471 cases
which has delivered at our hospital were included in this study.

Results : Comparing the environmental risk factors and the pregnancy outcomes, there
was an association between delivery of small for gestational age infants and the ingestion
of herb medicine and caffeine-containing nutritional beverages. Pregnant women with
occupation were more likely exposed to environmental tobacco smoking, to ingestion of
nutritional drinks and green teas, to use of video display terminals and to diagnostic radi-
ation.

Conclusions : We could get precise information from prospectively conducted question—
naire study. It is necessary to extend the study population to verify the influence of pre-
natal environmental factors on pregnancy outcomes.
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Table 1. General characteristics of pregnant women and pregnancy outcomes(Total: 471 cases)

Characteristics mean(S.D.) Range
Age(yr) 28.5(3.5) 21 -39
Pre-pregnancy body weight (kg) 52.7(7.3) 36 - 86
Body weight at delivery(ke) 65.8(8.1) 47 -116
Pre-pregnancy BMI(kg/m?) 20.7(2.9) 15-35
Age of menarche(yr) 14.1(1.3) 11-19
Birth weight(g) 3,261(478) 850 - 4,765
Gestational age(wk) 38.7(1.8) 24 - 42
Proportion %

Nulliparous women 54.1

Experience of preterm birth 4.3

Experience of abortion 42.5

Occupation(yes) 30.6

Education )= 12 yr 49.7

S.D.: Standard deviation: BMI: Body mass index

Table 2. Ingestion of beverages during the first trimester of pregnancy(%)

Beverages None Occasionally Almost daily
Alcohol 66.6 32.9 0.5
Coffee 22.8 66.4 10.8

Red tea 95.4 4.6 0

Green tea 57.9 38.9 3.2

Cola 29.6 68.9 1.6
Nutritional drinks 87.1 12.9 0

Table 3. Physical and chemical exposures during the first trimester of pregnancy(%)

Physical and chemical exposure None Occasionally Almost daily

Visual display terminal 59.9 27.0 13.1

Microoven 51.1 41.9 7.1

Dye, Paint, lacker 97.8 2.2 0

Organic solution 94.9 5.1 0

Pesticides 99.3 0.7 0

Chemical glue 96.7 3.3 0

Hair spray 49.1 43.3 7.6

Dust 79.9 18.6 1.5

Sauna & Heat 83.6 16.2 0.2
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Table 4. Occasional accidents rate during the first trimester of pregnancy

Occasional accidents exposed/answered Incidence(per 100)
Falling down 56/450 12.4
Traffic accident 10/447 2.2
Heavy lifting 88/446 19.7
Carbon monoxide poisoning 1/444 0.2
Pesticide poisoning 0/443 0
Diagnoistic radiation 21/444 4.7
Surgery or anesthesia 9/442 2.0
Others 8/430 1.9
Table 5. Incidence of pregnancy outcomes
Pregnancy outcomes exposed/answered Incidence(per 100)
Male infant 251/457 45.1
Preterm birth({(37 wk) 20/468 4.3
Stillbirth 4/466 0.9
Cesarean section 185/467 39.7
Apgar score at 1 min.<7 24/465 5.2
Apgar score at 5 min.{7 7/465 2.4
Meconium staining 38/463 8.2
02 mask and CPR 61/464 13.2
Birth defect 4/462 0.9
Infant size: SGA infant 28/463 6.0
AGA infant 347/463 75.0
LGA infant 88/463 19.0

CPR: Cardiopulmonary resuscitation, SGA: Small for gestational age: AGA: Adequate for gestational

age: LGA: Large for gestational age

Table 6. Comparison of environmental exposures between pregnant women with/without occupation

Environmental factors Without occupation(%) With occupation(%) p-value
Smoking of husband 72.6 63.2 0.041
Passive smoking 29.8 38.6 0.035
Drinking of beverages 10.9 17.6 0.050
Drinking of green tea 38.0 51.1 0.010
Diagnostic X-ray 3.3 8.0 0.031
Use of VDT 9.6 35.7 0.001
VDT: Visual display terminal
1989: Bryant et al., 1989). ®Fde, =34 3t ofFo =z 7|<do] fA v AHHoR 3)4st=
AdzE A7t ol WeA 2IE ATOALL  H E WA gtk Holth ey AEew
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Table 7. Odd ratios(OR) for small for gestational age infants and preterm birth according to prenatal

exposures

Prenatal exposures

Small for gestational age infants

Preterm birth

OR 95% CI p-value OR 95% CI p-value
With Occupation 1.1 0.5-2.4 NS 1.6 0.7-3.5 NS
Smoking 1.3 0.2-10.6 NS 1.6 0.7-3.5 NS
Smoking of husband 1.6 0.5-1.2 NS 1.6 0.6-3.9 NS
Passive smoking 1.0 0.4-2.4 NS 0.8 0.3-1.9 NS
Residence of factory area 0.4 0.1-1.6 NS 0.9 0.3-2.6 NS
Residence of wastes area 1.1 0.2-4.6 NS 1.1 0.2-4.8 NS
Environmental noise 0.9 0.2-4.0 NS 1.5 0.4-5.3 NS
Ingestion of tap water 1.1 0.7-1.7 NS 1.1 0.7-1.7 NS
Hobbies 1.3 0.7-2.3 NS 1.1 0.5-2.2 NS
Diseases during pregnancy 0.9 0.8-1.1 NS 1.0 0.9-1.1 NS
Fever during pregnancy 1.1 0.3-3.9 NS 0.8 0.2-3.5 NS
Diagnositic X-ray 1.6 0.4-7.3 NS 1.7 0.4-7.6 NS
Use of VDT 1.3 0.9-2.0 NS 1.2 0.8-1.8 NS
Drugs: Herb medicine 2.2 1.0-4.9 0.051 0.3 0.1-1.3 NS
Iron supplements 1.1 0.5-2.6 NS 1.2 0.5-2.7 NS
Digestives 2.0 0.8-5.2 NS 0.2 0.03-1.9 NS
Antitussives 1.7 0.6-4.8 NS 2.2 0.8-5.8 NS
Others 0.8 0.2-3.3 NS 0.3 0.04-2.6 NS
Ingestion of beverages
Alcohol 1.1 0.5-2.5 NS 0.2 0.04-0.8 NS
Coffee 0.8 0.4-1.6 NS 0.9 0.4-1.8 NS
Red tea 0.9 0.1-6.7 NS 0.9 0.1-7.3 NS
Green tea 1.6 0.9-3.1 NS 1.7 0.9-3.2 NS
Cola 0.6 0.3-1.3 NS 0.6 0.3-1.2 NS
Drink” 2.9 1.3-7.1 0.015 0.2 0.03-1.8 NS
* Drink: Beverages with caffeine and many nutritional elements
NS: not significant(p-value ) 0.05): CI: Confidence interval; VDT: Visual display terminal
2 A1 w¥o] Wol Ex FAI7F Atk Atk ol 55 Fo FHIFe] AR B e
ARUGE el JRA 54 94BN 5 s WA geiRase] duge delus
Ae X, 844 wZod e A R FF At A of 13 D‘r T @2
£ A4 gU 2RES IR (Katz et AALE 9 ASUU @3 5o BeA Az
al., 1994: OTA Repo 1985; Paul & w24 == ¥WHs Aoz Yelhva goh. = 4
Himmelstein, 1988). 53 *J 710 AAREe]l  AFolA gojaz oy Wk & W] AE-
F AL Eloke] golmR ARl ATt A Sk3 Qe o Sl B f718A iREA g
she Azt tel sdoz wolsgon, 4 Ave BUAT Auy 3F A7k AR}
P40 8wt ¥ Holdn SHEE 65 %= ST
E2 Holdnt g 7k AEIE 30.6 %5 AAEt L YA
A F =EFHE RS tig A dAl H, o]EE THFREY FEEA T Bel =&
Z71eA Al 14 F742] AtRge] dag, Ad,  Hi 9low, =fgaRet 525 o @o] g&dtn
Foh SYARE I 8T YT T+ 9 ovl, AFE VWS o Wol Agsm, WA



e 7137 o o ey Ade

oA A Fol Ettolut kol EAtT

hu}
- -

N
-

g

-

[¢]

[ £

o,

o

7 orxomn o wlodr ru 3@

N
u

(

=
i

of
o0k

U
i

R

o

(National Foundation, 1981). ©]
1= A4 7183 Aol ASE 2AZ
oo} I Fof, A4kl A 55 AR

Ry o r2 do oW
%0

2
%

o fo T

gele] Aed B

' o

O = T

N,

tlo d

I A9E, 1994) 019 A@AAE=Te] #HAy

(Edmonds et al., World Health
Organization, 1989: Erickson, 1991: Cordero,
1992: Centers for disease control and pre-
vention, 1993).

2 AR IS EA A 7P HAES Y
9Her 7|Ee] Aot 44 HA e
. ole B ZZEV AUzer &

wo Adtoln] w8AEIl =1

kv

TAA AR EBEE oED)

(= I Rl B

Z1nt

IS
>

td

she AToR gux oz A9l &dhe At
Melzl o 7 So] Q& selection bias® 715

g fith okgE AlAol EAATE $
vt it AAolsRT Fon IpAA Folrt I}

chlFole B} ¥ BeE @ 5 U,
A

q

ox

¥

(e}
= —
L HgE AmEo] 2¥A WS WS 4
24} o ol WAL, &85 5

F opEgat AR Ygotel FAw B ol

-1

AgA 5o Al F FEEE] #Hde Vet
] ¢k9th. Ruigomez 5(1991)%= A|4HAIQ cime-
tidine, omeprazole®Z} ranitidine 59 <4EE&
o] XAFE mA = TS Lol A I
v, 24k ejobdrsx|ddte] FHAAE BHE
7} gltka sksiTt.

olge] =YARE vl ARSI AN FiA| Sl
ko] 2.9 v o Heol WAIHESE BT 3
o Ef AR dFE FlEcle] v
Hopbdgxdze] #HGS FHe& & A
Vlajinac 5(1997)2 % <F 71 mgo]’d H&-3t
A AERoA A 7|z, o, E4kE I A
Ro] 719 AFg BT E4A T B4t T
AFoZ FostA vt Bk vh gl AA|
Kirkinen 5(1983)2 7t#1& 200 mg &8 7
- Eeke] SR FdFgo] 25 % pagitia

=
Hugk ub glet webd entdelgge] vt e

AN

oFEAAFe A F7HE dAddn 3t
2 5 gtk whel Santos 5(1998) A Q1T
i gAdiEE Aol 7 B O

ox op
o
N

HaAFot B BopagAst Felvtel By
o tistel ol maEle} ghont, obA® vkl @
e otk ¥ ATelME YAl F FASHE AR
A 9w, G FDA FEEFAS wHE
22} 60 % o1, 30 % o1HoR &S & 9



Ho12® A 2= 20004

7F 0.47°04 2,172 vdstAl ez o
(Ahluwalia et al.. 1997: Roquer et al.,
1995; Fortier et al., 1994: Zhang &
Ratcliffe, 1993: Ahlborg & Bodin, 1991).
Sadler 5(1999)2 Hlwd #A3 A AAY FF
o ARES WIeR Asre FEE5dd e =
Al A frofdt BEAdS dold S gl Ex
sten, ol & Ao A} vsg AT

2 AFedA Ak disiM e oe 842 QAAE
I BAACE folg e #EPE HHE F
AATE. Lockwood(1999) & #IAEE ot =
Aol 9l T AE#HAZ Q1
releasing hormone?| #H8|7} 583k 9&5 3]
g 7 E AAIZE ub Qlth 24k B 2By A

= dyiEo=m HiE wmEy, HF
5o 2718 T, x~E# A9 Bolo] £Fo] &
2 ARAA 2] Er= Euk glth(de Haas

et al., 1991: Meis et al., 1987: Wllliams et
al., 1993: Lobel et al.:, 1992).

716} 287] AZPFFH AT Ag ARE £
tste] 2 ZAbeA e daldTele] Boldk #
< 21 = ¢lAk. Berry & Bove(1997)2 2
7W7te]l FASE AFRES EA4cle]
A3 drtn Hud uwp Qo).
Munger 5(1991)2 F<] 2AH 255 A3}
= A9 FRISAAA gopE&r|de] Yehdti=
AeEd B o b glo], & AFAME F g3}
o Hkou wZd Uik Hg JEHE A7) o

A3 A9 FHRol 7t BASA ok fel @

2

oX,

W4e & % gl

NS TgoR B AerA RUEAGNN
Adshe BRAYNE 92 gk An i AR
o4 9 @A 20e BAY 5 9ok med @
TFAZ BAS A BAAR @ o] Bl
AR AL v EE 2 A9
sgsted, Jlele] AF GH4 2 YRGH 54
59 W B aRSES neldor Atk uxE
A9 mAFE FEAE §9, & dde g
el Ay, sk gl A3, AeH g A

B - I

& Himmelstein, 1988). o
o] FARJAAE e A =E3Y =0}
[e)

it

- e TR VIR wE2E, wEF% 044
Tete] 713te] Az, whdsrt @ob o IS
t}

= o H 1o
QA F B3H el g Put viad P
F98 & Yok, 2P} BRe REoR 434
3}

4
O

ol
-

Lo 9

2
ot
o
)
b
i
A=)

o

A A A2l ot
o] #dgde welaat gt

B 19999 6€7HA] =gt

B 0 1995 5Y %
WHPAFEJAY Y ol AAPAIE F71H e
2 e il 16~18 9 AE7ZE 717 ARE
oz 3744 wmZo] 3t HEZANE A3
. AERAE AP 1170 7 F 762 7o A%
o] 3FEo] HAESHEL 65 %UTE olF 2 Fol
Al ERe 291 A& Alelsta EYolA EREe 476
A9 JAAHRE FINE HES Bl PHE F
Ao, 2% Aedal 5 AL Al9st] F 471

7S oz skt
Znt O gakre] ditHel Edow Hi
W2 28.5 Ao Fi A7) 38.7 AT
AAA HFAFL 52.7 ke, AHF FHAFL 65.8
keZ A4l F AFSS7e Hit 13.2 keioh, 24
6 0093\

[0 &



o o] sttt

ZE AP AIE A7E Bl il T &
B4 w=Fell did JRE FHstn A d&
T A9l AfE 7R A spgERel A
wEe] 7137k Ael7t glel, el g g5 W
A77F dasH, td FEATE Fotd LD
FHoR ARIATES FE F9 A 844 AR
=3 o] daldssTte] #EE AvEE A0
Fgsitha sl

AEA, AUE. AWY A1Fel U 93 0B AT
2H8]A] 1994:5:62

Ae4, AYS, ARG, AAD, a4l
gog A4 713 U@ 94H DB ol
1985:28:2

AER, BFE DAE, A0, AF5, FAR, A4
%l B Q9H 0. WIRHA 1977:20:10,

ezl oA, AW 71 Fel Bt LgA nF. Lolwt
1985:28:4

MR weda AR, 8%, A

1985:28:11.

&8, ASE AFgE, F29, HEF eSS AR
A8 8744 dEecld #3 A3, #3)
1993:23:510.

2FE, FE AESH FHE. Sl AAAE 7199
AgH AT, HEFAI2|A] 1994:5:54.

FHA, Aol it BAA F. Aol 1975:18:12.

AT, AT &7 AHAE 719 a3 4dH 12
2. Zo}¥) 1985:28:4

AAF, AL, AL, +53], . A¥E 71" 10
d o7hd A7, @abs]A] 1978:21:12

T, oA, AT, FET. Aot AHAY 7P
G AT, IR A 1986:29:5.

7

1% BAZRAE AR EAIT. @8 AA% Al 43 A

= BAA, 1997.

Berry M, Bove F. Birth weight reduction associat-
ed with residence near a hazardous waste land-
fill. Environ Health Perspect 1997:105:856-61.

Bryant HE, Visser N, Line EJ, Records, recall
loss and recall bias in pregnancy: a comparison

DHA - A

2
[t

BAN oI LA
of interview and medical records data of preg-
nant and postnatal women. Am J Public Health
1989:79:78-80.

Centers for disease control and prevention(CDC).
Congenital malformations surveillance. The
Public Health Service, U. S. Department of
Health and Human Services.
48:545-709, 1993.

Cordero JF: Registries of birth defects and genetic
diseases. Pediatric Clinics of North America
39:65-77, 1992.

De Haas I, Harlow BL, Cramer DW, Frigoletto FD
Jr. Spontaneous preterm birth: a case-control
study. Am J Obstet Gynecol 1991:165:1290-6.

Edmonds LD, Layde PM, James LM: Congenital
malformations surveillance: two american sys-
tems. Int J Epidemiol 10:247-252, 1981.

Erickson JD: Risk factors for birth defects: data
from the Atlanta Birth Defects
study. Teratology 43:41-51, 1991.

Feldman Y, Koren G, Mattice D, Shear H,
Pellegrini E. MacLeod SM. Determinants of
recall and recall bias in studying drug and

Teratology

case—control

chemical exposure in pregnancy. Teratology
1989:40:37-45.

Health CW. Epidemiology of dump exposures. In:
Finberg L(ed). Chemical and Radiation Hazards
to Chilren. Columbus, OH: Ross Laboratiories.
1982:10-11.

Katz EA, Shaw GM, Schaffer DM. Exposure
assessment in epidemiologic studies of birth
defects by industrial hygiene review of maternal
interviews. Am J Ind Med 1994: 26:1-11.

Khoury MJ, Gomez-Farias M, Mulinare J. Does
maternal cigarette smoking during pregnancy
cause cleft lip and palate in offspring? Am J
Dis Child 1989:143:333-7.

Kirkinen P, Jouppila P, Koivula A. The effect of
caffeine on placental and fetal blood flow in
human pregnancy. Am J Obstet Gynecol
1983:147:939-42.

Klemetti A, Saxen L. Prospective versus retro-
spective approach in the search for environmen-
tal causes of malformations. Am J Public
Health 1971:57:2071-5.

Lie RT, Wilcox AJ, Skjaerven R. A Population-
based study of the risk of recurrence of birth
defects. New Engl J Med 19941331:1-4.

Lobel M, Dunkel-Schetter C, Scrimshaw SC.

267



CHSHAtolstS|X| M 12 # M 2 & 20004
Prenatal maternal stress and prematurity: a
prospective study of socioeconomically disadvan-
taged women. Health Psychol 1991:11:32-40.

Luke B, Avni M, Min L, Misiunas R. Work and
pregnancy: the role of fatigue and the “second
shift” on antenatal morbidity. Am J Obstet
Gynecol 1999:181:1172-9.

MacKenzie SG, Lippman A. An investigation of
report bias in a case-control study of pregnancy
outcome. Am J Epidemiol 1989:129:65-75.

Meis PJ, Ernest JM, Moore ML. Causes of low
birth weight births in public and private
patients. Am J Obstet Gynecol 1987:156:1165-8.

Mulinare J, Cordero JF, Erickson JD, Berry RJ.
Periconceptional use of multivitamins and the
occurrence of anencephaly and spina bifida.
JAMA 1988:260:3141-5.

Munger R, Isacson P, Hu S, Burns T, Hanson J,
et al. Intrauterine growth retardation in Iowa
Communities with herbicide-contaminated
drinking water supplies. Environ Health
Perspect 1991:105:308-14.

National Foundation/March of Dimes. Report of
Panel II. Guidlines for reproductive studies in
exposed human populations. In: Bloom AD(ed.)
Guidelines for studies of human populations
exposed to mutagenic and reproductive hazards.
New York: The Foundation, 1981:37:110.

OTA Reports: Reproductive health hazards in the
workplace. Congress of the United States Office
of Technology Assessment. Washington D.C.:
U. S. Government Pronting Office, OTA-BA-
266, 1985.

Paganni-Hill A, Ross RK. Reliability of recall of
drug usage and other health related informa-
tion: implication for retrospective studies. Am J
Epidemiol 1982:116:114-22.

Paul M, Himmelstein J. Reproductive hazards in
the workplace: what the practitioner needs to

268

know about chemical exposures. Obstet Gynecol
1988:71:921-38.

Santos IS, Victora CG, Huttly S, Carvalhal JB.
Caffeine intake and low birth weight: a popula-
tion-based case-control study. Am J Epidemiol
1998:147:620-7.

Savitz DA, Whelan EA, Rowland AS, Klenkner
RC. Maternal employment and reporductive risk
factors. Am J Epidemiol 1990:132-933-45.

Stott DH. Some psychosomatic aspects of causali-
ty in reproduction. J Psychosom Res 1958:3:42-
55.

Tilley BC, Barnes AB, Bergstrath E, Labarthe D,
Noller KL, Colton T, Adam E. A comparison of
pregnancy history recall and medical records.
Am J Epidemiol 1985:121:269-81.

Vlajinac HD, Petrovic RR, Marinkovic JM,
Sipetic SB, Adanja B. Effect of caffeine intake
during pregnancy on birth weight. Am J
Epidemiol 1997:145:335-8.

Werler MM, Pober BR, Nelson K, Holmes LB.
Reporting accuracy among mothers of mal-
formed and nonmalformed infants. Am J
Epidemiol 1989:129:415-21.

Werler MM, Lammer EJ, Rosenberg L, Mitchell
AA. Maternal cigarette smoking during preg-
nancy in relation to oral clefts. Am J Epidemiol
1990:32:926-32.

Williams MA, Mittendorf R, Stubblefield PB,
Lieberman E, Schoenbaum SC, et al.. Risk fac-
tors for preterm premature rupture of the
membranes. J Maternal Fetal Med 1993:2:27-
33.

World Health Organization: Congenital malforma-

worldwide. A from the

International Clearinghouse for Birth Defects

tions report

Monitoring Systems. Amsterdam: Elsevier,

1989:1-220.



