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Effect of passive smoking after birth on the neurodevelopment of 2—year—

old children: a cohort study in rural areas

LIU Ya—-ping, LI Xue, WU Xian—-min, SONG Xiao—xiao, LI Yan, XIAO Xia
School of Public Health, Kunming Medical Uniwersity, Kunming, Yunnan 650500, China
Abstract: Objective To examine the relationship between postnatal passive smoking and neuropsychological development in
rural 2—year—old children. Methods This study, based on a birth cohort study conducted in rural Yunnan Province in the
previous period, followed up with assessments of passive smoking at ages 1 and 2, and a total of 293 mother—child pairs were
included in the study. Passive smoking exposure was assessed through self-reports and children’s urinary cotinine tests. At
age 2, cognitive, language, and motor development were evaluated using the Bayley-III scales. Stata software and multivariate
binary logistic regression models were used to analyze the association between between postnatal passive smoking exposure
and neuropsychological development in 2—year—old children. Results Passive smoking exposure rates of 293 toddlers were
45.73% at age 1 and 65.19% at age 2. Mean cognitive, language, and motor scores at age 2 were 100.73+18.60, 99.50+
16.99, and 101.05+19.86, with developmental delay rates of 7.51%, 15.07%, and 14.43%, respectively. The results of the
logistic regression analyses showed that passive smoking at age 1 increased the risk of language development delay (OR=
2.036, 95% CI: 1.025-4.046). Conclusion Passive smoking in infancy is a risk factor for lagging language development in 2—
year—old children. It is recommended to create a smoke—free growing environment for infants and toddlers to protect and
promote early neuropsychological development.

Keywords: Passive smoking; Neuropsychological development; 2—year—old children; Cohort study

JLEE R PR BRI . iE8h . HE A
WAL SEEEL AT . AR AT R AE
KAt PR HoaT SR e ity i B0 X — i B

EEWH : WA RHIT - B BERICEIE L 005 42 (202101AY07

0001-058)
TEE TR XUAERE(1999—) , Lo A A 52, WF5E Jy 1 L2 DA 51 %)

BIEEE . 4 7, E-mail: xiaoxia@kmmu.edu.cn

P2 R G0 BN LE AR RN 517 A6 ) BA
MR, I, PR LEE S 32 R IR DR 2R B 52 M
BREE, WA (passive smoking ) VE A — i I
AR fe 3, CIESENT JLTE (e ™= A= Z2 07 1 A R
SEMA o AT [l N AMIFSY 22 58 £ T2 1019k 50 I AR 2 i o
B L 2.0 L B s, DR AR GRS A
B RE T, R B RREH . EEN—



-+ 2776 -

PR £ 2% 2025 4545 52 %45 15 ] Modern Preventive Medicine, 2025, Vol. 52, NO. 15

TASIIE ST A 2 W S B8R 5 1 2 A1 2 %L
NI T s sk B BRI E, hE G
TERITFE R B, 2o ) — PR B e K- 5 4l LRRg
iz B FITE S AT S OURE, RN 2 LI A8 s A
RS LERE s R TR A K HATET
A S Bl IR A A 8 X 3 L A M X 4y L 200 B
FREMBIPTTAEN AR . AWK =/ B R
R A RS, BEHRCH A2 4 32 BB V5 PR 22 401 )L oA
FERGE, BEET AR S B s R B i 5 2 % e
OB B K Z AR SCHR , B A i X 2240 s
HE T390 % 300 7 e SR g o AR AR~ bl

1 XW&5F%

11 R %R T RrA AN X S i
BRI, BEFEXT SR 2019—2022 AEREDIHY 1 %5 Fl 2
2B )L MARE : (DBRIE ™ L (2) B A=
SRR AEBRFE R 5 (3) TER IS R i B 5 (4)42
FAME R, ARSI . HEBRBRAE : (1R
B8R . M RGBS (2) A Je KM
(WS TAE DR ) ; (3) BARMMAERELE N
PR, IR T 7 i 45, AR A 41551, 304 &40
P LI R AN R S A BRI, 11 A4 LR RE S5 T
ACBER BZ KRG R R 3.6% , e AN 293 Xt
B, AR ORI BRI AR B S A it (e
P . KMMU2020MEC089), JIF A 5% %42 £ 2 25
T FE A

1.2 B &k

121 [mEEA AT R AR S, M
N2 B TR (A1 A HE A 22
B 5% S B ) LSS Ol . o ACRAR I R 32
HAEFE JLEEM AR BHORk B ARk
FBEAE A, B4 L) 3 2 R i Ll s e A
T | M MR S A5 L H Bl D IS ) 45 4R

1.2.2  JREVTE TR BT Gl & R
AEZRIAE 10 ml 4 LR . B 1.0 ml JREE , 222 1L
VRN LT e i 8 5 SR FH A e SO A 5 —
X i (UHPLC-MS/MS )R JR 0] 8 T B o
RME LRy 3 A (18 DR T A5 7 T 6ok IO ¥ B SN S ARG
HBR(limit of detection, LOD ) , AA/5¥ LOD 24 0.08 ng/ml.,
Y PRE AT TR EE T LOD I RIA K AETE B S A,
1.2.3 ML EFEE 2 F M a ok E
K DUR B 401 )L & & i 255 — IR (BSID- I ) 3P4l , H:
e NAME 2 LB R R B T, B
BT (A BE R BE L, T Xk BR A L A= = 42 4 A
R EZ NS a= B i w11 B 2 (e TRV i3 51 IR = A= P
Bl AL E S DA SGE A TN AR, AR fl

FH BSID-TT (AN ED B 5 18 s s = A~ 1 R 1AL 2
B4 )Lz DR BOIRGL . AR BSTD-TIT 4 F -1t
b T 2 0 B s B AL ML (raw score ) 35 3 il b
b5y, MRS AT AL R . =130 S MAER LSS,
120 ~ 129 23 AT , 110 ~ 119 43 J i T3 K -
90 ~ 109 43 K F- 157K, 80 ~ 89 43 AL FF- 17K,
70 ~ 79 43 RN LK, <69 43 Kk T IR A5
BB MM ZOHUR B 55 b5 /INT 80 4319,
1.3 MEXEFEL

BB < I 5 7 ik S 2N IR B b 0 Al
2 TR AR A A bR R AR ARG X
FILFE A= 5 1 sl W R I 22 2R FH DR W mT B 1
R[] 45 5 45 7 R AR A A A VAL =Ry
UM ABIFFE T LA PR AR R AN PRIBCR S
PRI, 4 290 W5 RO et P PR VAR P 25 7 RS 1 ) 465 ) A
1) B FRE AL . A4S B T i B A R
(D21, 5EETFRERNRAPEEA)
M2 75 (2) i3 1 L ISR E AR T
FREAE?” 5 (3) 2 1, YT AM 2
A NTECAZ T R (3 m JE I )WAR? 7 % T 3k
(B, A A [ R 25 WA A AR Bl
S, AR IR h 5 W R JC R s . PR T B Tk
Wb 2 R T 0.08 ng/ml, WA A AEAE RS ARH
WA B, A SR () 4 8 PRV D A — 7 vk A
TERE SR, N SE R AE AR SR 5 PR 4 B
PESe R FH IR RS I 25

(2)/NTF ¥ )L (small for gestational age, SGA ):
HR A [ R T A AR 23 03 2 R AR bR, SGA 48 B E
JULHAAREE B R sl sk BT [R50 (R B B A LA
10 HAME (P, TIPS LR B AEAE A K2 IR

(3)HEMRAS A - 4% Bt A T A= 20 UM S8 g, 2
24 LA H R AR 11 ~ 14 h BYBERR, {K T 11 h W5
SRR AN

(4) BRI AR B R DAEREZ kTR
AL E SRR OUARE , R AR ME2ZE PPN 20 B A
FEHTH: <(a-s) N FEE = (x-s) H<(x4s) A
= (ks ) L5F FETTRE L B K AR R 4 Ry
I NG E T e SR
1.4 it odr R stata 17.0 SEATEER T HF5E
XA RV RRIE R FH (B85 + BRifi 22 ) DL KR FI A
ELA A , BSID- A5 20 FH (39550 + b 22 ) i ids , 4
BN 22000 B R B Ve A7 100 Ao FH S A i LA
W SR 20T REOR R 22 RRAE 2l LRR 280
AT, WELZHE 52K logistic [0 AR5y
Mr1 % 2 BHshRREES 2 2 4 LIAA GBS
1 SR B VR B CEk . DS E A SOk A B A



PRI BE2F 2025 4E58 52 %55 15 ] Modern Preventive Medicine, 2025, Vol. 52, NO. 15

< 2777 -

Eobras i, 4564 0 TEFAE] (directed acyclic graphs,
DAGS)BHAE , WARERZ B H R FIEEAFIA 4L
HZEVRE SGA  HiZESKI SGA 2 4 i B I 1A | B
M) EZ B . A B/KHE «=0.05,

2 & R

21 RREISAE2 F 4P Z O E FENi &K
IR ILg A 293 XfHEF, FEARBHILE 1, 2 4L
FZDHR R B RN GBS 8 sh = N 91550 5

5 A (100.73 +18.60) . (99.50 + 16.99) 1 (101.05 +
19.86)41 . 2 & 4l LAEASE H AR S Bl SGA 21 A
351 (P=0.031). i&F 15 (P=0.046) Flizshidsr
(P=0.019) fFEGit¥ 25 EAFGKINNKREH
(P=0.034) FirtE 25 52 2075 2 B R TRl 4 (P=0.020) W, 15
B ERINEA SRR L. AR AN FRHEL)
I LA BRI ERFYXGITHE XL (P>
0.05).

R OARFFIE 2 B 4L 2D BLE T30 iR (x £ 5), 40 ]

Table 1  Comparison of neuropsychological development scores among 2—year—old children with different characteristics (; + s, points)
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Table 2 Grouping of BSID-III scores for neuropsychological development in 2—year—old children
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Table 3  Logistic regression results of postnatal passive smoking and cognitive, language, and motor development in 2—year—old children
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