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Abstract:

[ Objective ] To assess the associations of parental exposure to potential environmental or occupational risk factors from 6 months

prior to conception to the first trimester of pregnancy (peri-conceptional period) with the occurrence of isolated microtia.

[ Methods ] A case-control study was performed in Shanghai Ninth People’s Hospital from June 2015 to June 2016. Personal
interviews and questionnaire surveys were conducted among the parents of children aged 0-10 years with diagnosed congenital
microtia (case group) and traumatic injuries/other emergent conditions (control group). Their demographic information, residential
environment, living habits, and occupational exposure during peri-conceptional period were collected for chi-square test and non-

conditional multiple logistic regression analysis.

[ Results ] A total of 124 cases and 126 controls were included for analysis. The results of chi-square test showed that parental
exposure to industrial pollution (such as sewage, solid waste, and air pollutants) near residence ( < 3 km?), indoor decoration, and new

furniture in residence during peri-conceptional period, maternal exposure to heavy metals at workplace, hair dyeing or perming, and
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passive smoking during peri-conceptional period, as well as paternal occupational exposure to heavy metals and organic solvent
might be the risk factors of congenital microtia (P <0.05). The results of non-conditional multiple logistic regression analysis showed
that maternal factors including lower educational level (OR=0.737, 95%CI: 0.545-0.996), indoor decoration during peri-conceptional
period (OR=4.546, 95%CI: 1.668-12.390), and more passive smoking exposure during peri-conceptional period (OR=1.420, 95%ClI:
1.059-1.903), as well as paternal exposure to heavy metals at workplace (OR=2.880, 95%CI: 1.036-8.007) might be the risk factors

for microtia.

[ Conclusion | The impacts of exposure to various environmental and occupational risk factors during peri-conceptional period on

the occurrence of microtia deserve more attention and further study.
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Table 1 Demographic characteristics of selected cases and controls

R Xif B4
(n=124) (n=126)
IiH Case Control 2 P
Ttem
" "
Bi%L % Bi%L %
n n
TS B(Male) 66 532 69 548
Gender 0.059 0.808
4(Female) 58 467 57 452
AT (kg) <2 9 72 16 127
Birth weight
e 37 298 37 293
7343 0.062
3~ 68 548 71 563
4~ 10 82 2 17
R 1 87 702 97 769
Parity
2 33 266 22 176
53 )
3 3 24 7 55 28 0.149
3~ 1 08 0 00
ZEJE (J) <37 16 129 12 96
Gestational age ( week )
37~ 97 782 110 873 4639 0.098
42~ 11 89 4 31
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Table 2 Maternal and paternal environmental and occupational factors during peri-conceptional period by chi-square test

AN

Influencing factor

B (n=124) XFRRZL(n=126 )
Case Control 7 P

B (n) % % (n) %
HESCIEFE S ( Maternal education )
/N2 ] LT ( Primary school and below ) 17 13.7 2 1.6
%1+ ( Junior high school ) 37 29.8 2 175
13.338 0.004
Enrh /i 8RS (Senior high school or technical secondary school ) 27 21.8 31 24.6
KEFAPR 1 KL F VA ( University/college and above ) 43 347 71 56.3
T (< 3km? e P
Vo I (< 3k ) A7 LTS U HG Tl 2k i il s e " o A DG
Industrial pollutants near residential areas( < 3km?)
% PIHEAE (Indoor decoration ) 26 21.0 7 5.6 12.123 <0.001
= NN BB 2 H.( New furniture ) 28 22.6 15 11.9 5.002 0.025
BEERESRATE ( Maternal passive smoking )
JE(Never ) 41 33.1 53 42.1
/K ( Occasionally ) 36 29.0 51 40.5
14.361 0.002
22 (Frequently ) 19 15.3 14 111
4K (Daily) 28 226 8 6.3
SRR E 55H ( Maternal exposure to kitchen fume )
# K (Daily ) 54 43.6 33 26.2
224 ( Frequently ) 15 12.1 24 19.0
23.222 <0.001
8K ( Occasionally ) 21 16.9 50 39.7
MA(Never ) 34 274 19 15.1
FESER YLK 2 % ( Maternal use of hair dyes or hair perm lotions ) 10 8.1 0 0.0 8.538 0.003
BESEA AL ( Maternal use of cosmetics ) 8 6.5 13 10.3 1.172 0.279
FHAT D)7 F7 ( Pet raising ) 25 20.2 16 12.7 2.539 0.111
B35 A BV A 3 R 25 5455 52 ( Maternal exposure to occupational hazards ) 41 33.1 13 10.3 19.096 <0.001
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gR2
o . I (n=124) XTHREH (n=126)
EALIEES Case Control 7 P
Influencing factor - .
B (n) % B (n) %
A% AL FERE ( Paternal education )
/N ] LLF ( Primary school and below ) 9 7.3 5 4.0
)9 ( Junior high school ) 40 322 23 18.2
L L 12.666 0.005
i/ HE 1T (Senior high school or technical secondary school ) 35 283 29 23.0
FEEARFL K% K L) I (University/college and above ) 40 322 69 54.8
A2 2 ( Paternal smoking ) 66 532 69 54.8 0.059 0.808
ACSEIMR AT ( 32 /d )( Paternal cigarette smoking per day )
<10 42 63.6 46 66.7
10~ 18 27.3 18 26.1 0.082 0.960
20~ 6 9.1 5 72
AEA WA 3 P 2 %5 55 52 ( Paternal exposure to occupational hazards ) 64 51.6 21 16.7 28.710 <0.001
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Table 3 Maternal exposure to occupational hazards during

peri-conceptional period by chi-square test

F4 BERHEEXRIEERZRENERRE /LK
Table 4 Paternal exposure to occupational hazards during

peri-conceptional period by chi-square test

WG (n=124)  XTHEL(n=126) I (n=124)  XHIRLL( =126 )
FA]EES Case Control A ISES Case Control R
< P ¢ = P
Influencing factor Mk Bkl x Influencing factor B M x
) % % % ) %
(n) (n) (n) (n)

[ [
*Fn 4 32 4 32 0.001 0.982 %Fn 9 7.3 4 32 3.851  0.050
Noise Noise
fjcﬁ S ﬁ ﬁ"u ‘P’Q
'_J.{[ R 1 0.8 0 0.0 1.020  0.312 '_{(ﬂﬂﬁ 3 24 5 4.0 2.667  0.102
High temperature High temperature
N TN N TN
ek 12 9.7 7 56 1512 0219 Rigiphh 11 8.9 5 40 2508 0.113
Dust Dust
NS NS
ﬁmﬁ? 9 73 4 32 3851  0.050 ﬁﬁﬁ? 3 24 1 0.8 3.085 0.079
Radiation Radiation

25 R 2y A
R Rw 32 4 32 0000 0987 %AW 3 24 2 16 0321 0571
Pesticides and insecticides Pesticides and insecticides
B 16 12.9 0 0.0 8.398  0.004 pl 25 20.2 7 5.6 9.991  0.002
Heavy metal Heavy metal

e LV 7
HHLER 3 24 1 08 0385 0079 A DL 11 8.9 1 08 5765 0016

Organic solvent

Organic solvent
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Table 5 Assignment of variables

A IS E Influencing factor )

%‘Mﬁ( Assignment )

BRI

Maternal educational level

/N K PLR ((Primary school and below )=1, %] 5 ( Junior high school )=2, & H/ e R
( Senior high school or technical secondary school V=3, KFEAR KE KL F( University/college

and above )=4

iR EA N

Indoor decoration during peri-conceptional period

B R I R Sl R AR

Maternal exposure to passive smoking during peri-conceptional period
R o B 4 R WO A 7 TR R AR5

Paternal occupational exposure to heavy metals during peri-conceptional period

4 (Yes)=1, JE(No)=0
Jo(Never ) =1, /K ( Occasionally ) =2, £ ( Frequently )=3, 4K ( Daily )=4

£ (Yes )=1, Jo(No)=0
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Table 6 Non-conditional multiple logistic regression analysis on impacts of environmental and occupational factors

during peri-conceptional period on microtia

52 [A 2 ( Influencing factor ) b Sy wald P OR 95%CI

i . -0.305 0.154 3.942 0.047 0.737 0.545~0.996
Maternal educational level

12 A ke é{
ﬁ#%ﬁﬁwmf/ . . . . 1.514 0.512 8.765 0.003 4.546 1.668~12.390
Indoor decoration during peri-conceptional period

21 FEI 22 1k s A R

[RERRR A . , 0.350 0.150 5.487 0.019 1.420 1.059~1.903
Maternal exposure to passive smoking during peri-conceptional period

4 N Lo
FZMSR A RS R AERR RS 1.058 0.522 4.113 0.043 2.880 1.036~8.007

Paternal occupational exposure to heavy metals during peri-conceptional period
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