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[Abstract] Objective To analyze the pre-conceptive factors on birth ponderal index (PI).
Methods Fourteen towns were selected randomly from the 37 towns of Liuyang county, Hunan
province, through cluster sampling in a prospective cohort study. Information was collected on all the
women registered at the Maternity and Child Care Departments, and were planning to give birth in the
coming year plus willing to receive a blood test and then followed-up until delivery. Single factor
analysis would involve chi-square test and correlation analysis, while the multiple-factor analysis
would adopt binary logistic regression method. Results A total of 1368 women were recruited in the
cohort and 611 of them had a delivery of one child. Means of birth weight, birth length, and birth PI
were (3.26+0.43) kg, (50+0.46) cm and 26.08 £ 3.43, respectively. Data from the multiple stepwise
regression analysis showed that income (OR=6.920, 95% CI: 1.089-43.974) and cortisone levels
(OR=5.121, 95% CI; 0.886-29.611) were related to low PI, while LDL-C (OR=3.736, 95% CI:
0.848-16.461) , waistline (OR=6.846, 95% CI: 1.441-32.532) , education (OR=0.169, 95% CI:
0.029-0.995) , and insulin (OR=0.141, 95% CI: 0.016-1.277) were related to high PI. Conclusion
Birth PI was associated with income, waistline, education, insulin, cortisone, and LDL-C. Before
conception, women should go through necessary tests and keep a good physical condition to reduce
their neonates of having abnormal PI.

[Key words] Birth ponderal index; Pre-conception factors; Cohort study

DOI: 10.3760/cma.j.issn.0254-6450.2013.04.008

E2TH . BR B APIFEES(30872167)

PESE AN 410008 K70, TS KEFEAIL DA (g SURE B GBS TP B ER AW T3 0 L) ; B4 MR iEL)
PR AR (A3 HE)

HE{EE . EO %, Email : tanhz99@qq.com



PEERATRFELRE 20134E4 F 345554 Chin J Epidemiol, April 2013, Vol. 34,No. 4 343 .

FEXTHAE L AR AR T T K 2 U B % 1 B
KEZE", BaiEb L8 £ %A EE#H$ (ponderal
index, PI, (& (kg)/ B K (m)* ]384, ZHEAREIA
THEMES, RN IRRNFIRE ., k4
PIY %7 LB =813+ R e & , ARG BB 0w
B K5, LR B RO 5 O RE 859, HE 514
B MBI RS RIRPTR 2 BB IR A X, i
AR TR G5 SRR SE A PL I th & S — A 3 ]
B, A PTAY BT AR LI 53 o B B, e 4L,
BAERERSAE B XSS, B BRI AEPIES
BEAF J M B4 B TR RIS, B B AR PLRE AN AR
5 BELRE AR, HE S ER A L, el
B ZE Xt PLY R B 1 6B , A0 9T EE R ER T
A JLPIRIZ AT R, AR B Hps 3k I % PIELAY
WA,

NRE7TE

1. WX SR RSB AR 7 i, iSRS 48 Ul FH
M 37 S EPBEYLE 141 £ 8, ) 2008464 A 1R
XTRTA K B X 2 5 S TR A F ISR
ITHEAT I AT S B E , HRIE 1 ERAETH
BB A K2 A A AR A 33 <o AR AR BA B B
AR R . A SN S BB R
BUEZE 20114121,

2. Bt vk B HAE A - el R 5 ZE I R AR AN
LN TR T RS A A, A AR .
BOL SRR SRS, KA e SRS
PR ES ARTR, NEZFTmE . 55 AT
JER(WC) , TR RESESNAM, k283
A AL A3 B SRS T B % 2 KT (FIND) | [ 764 2 o S e
(HCY) . Bz i B . oF B8 S AR & B (TC)  H i = B8
(TG) A% s E K BERE (HDL-C) X% F 5 &
H AR E & (LDL-C) A th st . BRI =Y
IR AR S B AR R T (B R
2 100%) , Fic R ERPERE R HRERBIE
BefE R 22 A5y o R BLH A Be ), R B HEH 4L
PR AE K%, BPI/NTE 10 G005 (Py)
KT 90 B LB (Poo) 43 B MK s 4 PI AN
mH A PL

3. 8524047 : R EpiData 3.0 B4 # 4% —4r
HEF A YR, S SPSS 13.0 Ge it 3k k#4520 47, B2
HE M RA R, 2 HE R £ 7T logistic
EYER: 2/

# R

1. — BB .

(DZ7=1 . FEARBFRAGIRIHE R 1368 A,
R ABCH 641 11 (46.86% ) , B R iB B2 B AR
TGP RS R IR RS B B YOR R 611 4, b 622 3F
EM A8 95.32%, RS 18~42% 7
(24.33+3.22)%; 30 ~ 42(F1539.01 1 1.428) [ ;
BMI 15.20 ~ 31.45(F1420.27+2.52 ) kg/m*; CALFE
B Lot E, 20k 48.9%F140.6%

Q)FEIL: 611 BIREBEFHE LS, BER
324 B1(53%) , % % 287 11 (47% ) ; 1 A= {4 EE 1.80 ~
4.09 kg, F 37 (3.26 +0.43) kg; i 4 & K 42.00 ~
60.00 cm, 1 (50 +0.46) cm; H 4= PI #y 13.89 ~
46.23, ¥ 34 26.08 £3.43, A BF 5K 4 P &
H22.1 kg/m’ (1987 FEFHEH “/NF st JLigy7 # ik
TERHHE R 20 kgm’) , & B4 PLAE R
30.0 kg/m’,

2. Fa LA PL B R R & .

(DBRERS MR R B/R , 85 BMI.
WC fIFIN 5% 4 )L A PI M X (0 <0.10), WL
lo YAWMERER, BEBMIWC.FZIK. TG 5H
A& JLAEIE® PLI R £ H G it K8k (0<0.10), 1L
#£2,

F1 B L PLRYZERT R B AR T

EWMHEE HXRED P
BMI 0.147 0.000
wC 0.145 0.000
FIN -0.181 0.020
Y. 0.062 0.377
HCY 0.011 0.820
KRR -0.039 0.578
TC -0.014 0.772
TG -0.001 0.987
HDL-C -0.019 0.682
LDL-C 0.052 0.274
FPG 0.064 0.178

(2) =412 logistic 14347 : LABEEAERR A
WA SCRRRE PR .BMIL,WC . BP . FIN \HCY ,
K JEEE H#8 . TC.TG .HDL-C ,LDL-C % 25 J If ¥
(FPG)16 MR N BT R (TRRMENE3), URF
hEHIAE R, URE K PLH A LIRS HE PLE
A LR R (P IER A PIH NS IR) , 45
17 logistic F/H 3 #7 (o =0.1,06=02) . UREN
& PLET A LR R AF B B AR B R , ABEIRA



344 - AR TR 2 2013 4E 4 A 34384543 Chin J Epidemiol, April 2013, Vol. 34, No. 4

R2 FAILHAE PRGN RN E R |3 B4 LA PIEREAR

HEE A fkPI  IE¥PI &Pl M PlE HE WA
FRR) 4280 0.118 FR () <25=1,225=2
<25 308.5) 292(82.3) 33(9.3) BMI(kg/m?) <18.50=1,18.50 ~ 23.90=2(% F&4t),
=25 30(11.7) 193(75.4) 33(12.9) >2390~=3
BMiI(kg/m’) 10.811 0.029 AERE WMHEUT =1, 80k E=2
<18.50 14(10.9) 105(81.4) 10(7.8) AWERAGCE)  <20000=1, 220 000=2
18.50 ~ 36(9.3) 310(79.7) 43(11.1) WC(cm) <80=1,>80=2
>23.90 3(5.6)  38(70.4) 13(24.1) BP F¥=1, EEEERENE=2
XHRE 0323 03851 FIN <4=1,4~168=2,>168=3
BB RIUAT 34(10.1) 268(79.8) 34(10.1) B (ng/ml) <68=1,>68=2
BHREUE 26(9.7) 212(78.8) 31(11.5) e 0=1,>1=2
AFBALCT) 1794 0408 HCY(umoll)  <15.0=1,>15.0=2
<<20 000 19(9.9) 148(77.1) 25(13.0) R (gl <2501, 2502
220 000 3709.7)  309(80.9) 36(9.4)
.~ 21897 0.143 TG(mmol/L) <17=1,217=2
7 59(10.6) 440(78.7) 60(10.7) TC(mmol/L) <5.18=1,>5.18=2
= 120)  44863) 6(118) HDL-C(mmolL) <1.04=1,>1.04=2
WC(em) 6224 0.044 LDL-C(mmolL) <3.37=1,>337=2
<80 51(10.0) 407(79.6) 53(10.4) FPG(mmol/L) <3.6=1,3.6 ~6.1=2(3 ), >6.1=3
=80 3(4.5)  51(76.1) 13(19.4) 288 30 ~32=1,33~36=2,37 ~39=3,40 ~ 42=4
BP 0.545  0.761 L4 4 Pl(kg/m®) IE# =0,k PI=1
EHE 39(9.3)  331(79.0) 49(11.7) E#H=0,HPI=1
Al Py
Fﬁaﬁﬁ&%}mﬁ: 18(10.4) 138(79.8) 17(9.8) e oim 1 57 R K S5 HE A P 9 B S5 HH2% 2 3 5 i
<4 000.0)  3(60.0) 2(40.0) R AR PIFA LN A BN RABEI BN, Xk
4-168 1089)  80714) 22196) LB FIN,WC A LDL-C % t 25 Pl §0 WA 2%
>16.8 6(12.0) 41(82.0) 3(6.0) N
¥ (ng/ml) 0.097 0.953 BX(R4).
=68 2(11.8)  12(70.6)  3(17.6) Fd KA PLANE th A PI B RITE A R & 1)
>6.8 19(10.3) 137(74.1) 29(15.7) Z R & logistic [ 135347
Pk 8513 0014 ARt B s Wad(fH PE  OR{H(95%C)
C3ihd 44(10.0) 360(82.2) 34(7.8) I P
& 1HE.7) - 8(735) 19(163) ABIERA 1.934 0943 4204 0.040 6.920(1.089 ~ 43.974)
ch(“ mol/L) 4087 0.130 K 1294 0.846 2341 0.126 3.649(0.695 ~ 19.153)
<150 3496)  275(77.2) 4713.2) LDL-C -1.447 0968 2236 0.135 0.235(0.035 ~ 1.568)
>15.0 444)  78(86.7) 8(8.9)
KRB (agiml) 4005 0135 *&:Jﬁ@ 1.633 0.895 3.328 0.068 5.121(0.886 ~29.611)
<250 120.7)  119(763) 25(16.0) w1 PT
>250 8(17.4) 30(65.2) 8(17.4) AREE -1.776 0904 3.863 0.049 0.169(0.029 ~ 0.995)
TG(mmol/L) 6759 0.034 PLEERERE 1924 0795 5.852  0.016 6.846(1.441 ~32.532)
<17 38(9.0) 332(79.0) 50(11.9) LDL-C 1.318 0.757 3.035 0.081 3.736(0.848 ~ 16.461)
=17 6(24.0) 15(60.0) 4(16.0) FIN -1.961 1.125 3.038 0.081 0.141(0.016 ~ 1.277)
TC(mmol/L) 1408 0.495 7 ~1.584 1.095 2.095 0.148 0.205(0.024 ~ 1.753)
<5.18 38(9.7) 302(77.4) 50(12.8)
=5.18 6(10.9) 45(81.8) 4(7.3) it i
HDL-C(mmoV/L) 2177 0337
<1.04 218.2)  9(818)  0(0.0) AR EZHRESMERBR, WAKERRK
>
LD{_léanoVL) ROD ) 2D 130 o190  PURTAEJLEAERfER AR (OR=6.920,P=0.040),
<337 158.6) 133(76.0) 27(15.4) JRATTREA WA W FH T 25 & BK B, B4
2337 29(10.7) 214(79.3) 27(10.0) THZF RSN E R RN E R ILENE
I e mme sse T REERRMER SRS TIEE R, —
36~6.1 35(9.7)  282(77.9) 45(12.4) EEBIERGA N B, S BERRE I A X
>6.1 5102) 38017.6) _6(12.2) {55, T2 APk T A IR FEE S5 9 Lt A AR 2

I SE SN A 15 S R G R (%)

IEARS, TR KR AR R AR PLH A



PRERITHRFERE 201354 A%F344%5 48 Chin J Epidemiol, April 2013, Vol. 34,No. 4 345

LR R M. 2rid B nbEE = LR E
It E, @ PLET A LI & A4 R (OR=0.169,
P=0.049) , X 2 H FXARESHEEREZIR
BoR, BRI BAEX 8 £, v] R i BB 5 PL#T A
I ERE . AMTPEEEMEZHESMTERYE
NFEEZERT WC X A L PLAE B, 34 L 4k PI
BEEE A2 HT WC RGN T3 AN, Z2 80 SO v AR RE 9
B 3R 53 86 5 PLETAE JL A XURS J2 1E 8 & 11 6.846 1%,
XA RE S HEE WC IR, BB | I A% 7K 38 %
BEZ e A E X A LA R E A B
%E%[IZ'ISJO

AR B /R Z2 1 FIN ZKF- 5 AT R AIK= PLATAE L
H 4 (OR=0.141,P=0.081) , ST E AT HE:
7K F FIN, o] {5 i w5 7K T B, AT T3 B =1 PL#R
HEILMEAE, R+ E/R,LDL-CAKESPIEIE
R, 2R PLF A LA A MR I E (OR=0.235) ,
= PLE A LA L MfER N E (OR=3.736), XAl &E
2[R A 5 LDL-C 7K -3 A £ B 25 =5 A 11 % s I
FE,mmAEFAEESENSHEIILAELRIEM
K BUSUE, R N R R K M R K
MREASUERHBEIEKERE . S25RIILEKR
R EAERER" ., ARG RER, &K REK
RSN PLETAE LR (OR=5.121) . 5 Eik
MRER ., YEHEBKEREEER, AI#E
BB B SR i Ak, E UE E A LA
A, LR L, B 5 R EKE 5
TIEEE AL B K PLET A LA Ll

2 2 ¥ Wk

[1] Liu XX, Song WW, Liu HB. Evaluation the significance of body
mass index in diagnosing macrosomia in human neonate. Chin J
Obstet Cynecol,2010,45(7) :488-491. (in Chinese)
XANE , KRB, X203 1 TR B g E XL PRI E.
IR 245, 2010,45(7) :488-491.

[2] Pollack RN, Divon MY. Intrauterine growth retardation : definition,
classification, and etiology. Clin Obstet Gynecol, 1992, 35: 99-
107.

[3] Eriksson JG, Forsén T, Tuomilehto J,et al. Early growth and
coronary heart disease in later life: longitudinal study. BMJ,
2001,322(7292) :949-953.

[4] Brutsaert TD, Tamvada KH,Kiyamu M, et al. Low ponderal
index is associated with decreased muscle strength and fatigue
resistance in college-aged women. Early Hum Dev, 2011, 87
(10):663-669.

[5] Lande B, Andersen LF, Henriksen T,et al. Relationship between
high ponderal index at birth, feeding practices and body mass
index in infancy. Eur J Clin Nutr,2005,59(11):1241-1249.

[6] Araujo CL, Hallal PC, Nader GA, et al. Effect of birth size and
proportionality on BMI and skinfold thickness in early
adolescence: prospective birth cohort study. Eur J Clin Nutr,
2009,63(5):634-639.

[7] Jasienska G, Ziomkiewicz A. High ponderal index at birth predicts
high estradiol levels in adult women. Am J Human Biol, 2006, 18
(1):133-140.

[8] Herva A, Pouta A, Hakko H, et al. Birth measures and depression
at age 31 years: the Northern Finland 1966 Birth Cohort Study.
Psychiat Res, 2008, 160(3):263-270.

[9] Li XM. Influences of increment in BMI and weight gain during
pregnancy on pregnancy outcome. Chin J] Woman Child Health
Res,2010,21(5) :596-600. (in Chinese)

M. FAKRERERRFHREN GRS RER. TE
ESNERRRF,2010,21(5) : 596-600.

[10] Sun GJ, Cai HZ, Liu FK. Study on postprandial lipid responses in
people of abdominal adiposity with normal BMI after giving
high-fat liquid diet. Acta Nutrimenta Sinica, 2011, 33(6) : 551-
554. (in Chinese)

ERS BB XIERE. IEH BMUE RCRE A B S Fe i e R
JRREACETTIL. B IRaFR,2011,33(6) :551-554.

[11] Hu SH, Jia WH, Wei CL. Relationship of the waist circumference
with the blood pressure, lipid and glucose metabolism in 7660
adults. Chin J Prev Contrl Chron Non-commum Dis, 2007, 15
(5):459-461. (in Chinese)

AT, T, BRKR. B AR S Mk mAs R X R
PRSI S5, 2007,15(5) :459-461.

[12] Qian HQ, Li HL. Investigation on the relationship between blood
lipid levels in pregnant women and the rate of fetal macrosomia.
J Southeast Univ: Med Sci Edi, 2008, 27 (6) : 448-450. (in
Chinese)

SEE, 2R ZARREKTFSEXILRENHERMERR.
AR : BR2AR , 2008,27(6) : 448-450.

[ 13] Jie JH, Xu RX, Wang H. Effect factors of birth weight of 1109
neonates. Chin J Maternal Child Health Care, 2010, 25 (9) :
1210-1212. (in Chinese)

BEIE, VP, X8, 109 BIF A )LEEKRENEREER.
EiAghR4£,2010,25(9) :1210-1212.

[14] Yin BX, Wang XL,Wang YZ, et al. An investigation into the
correlation between the weight of newborn and gravida blood
lipid. Chin J Child Health Care, 2002, 10 (6) : 389-390. (in
Chinese)

HWRE, E5FR, £ 152, % ELESHEUAENXER. +
L E R, 2002,1006) :389-390.

[15] Wang Y, Zhen XH. Study of relationship between leptin or
cortisol and FGR. Chin J Maternal Child Health Care, 2007,22:
3674-3676. (in Chinese)

ELEYE HE KEESHIVERZROMAERR. +
Ea4h 48, 2007,22:3674-3676.
(WA H 39:2012-10-16)
(A3 Gk AR



