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ABSTRACT 

Background/Aims: It is known that high pre-preg- 
nancy body mass index (BMI) and high gestational 
weight gain both can cause many adverse pregnancy 
outcomes. High pre-delivery BMI (PD-BMI), though 
theoretically could do similar effects, is rarely been 
studied. The objectives of this study were to show the 
distribution of PD-BMI of the delivery women and to 
identify its correlation with adverse pregnancy out- 
comes. Methods: This study was a cross sectional 
study. Data were collected retrospectively from hos- 
pital electronic database of Lampang Regional Hos- 
pital (LPH) along with manual retrieval from medical 
charts and labor records. Data of all pregnant women 
who delivered at labor room were collected from 1st 
February 2011 to 31st August 2012. After preterm 
and multifetal pregnancies were excluded, 4999 cases 
were into the analysis. Descriptive and inferential 
data analyses were used with both univariate and 
multivariate methods. Results: In this group of 
women, 93.9% were in the PD-BMI range of 20.0 - 
34.9 kg/m2. After multivariate analysis was used, 
higher PD-BMI was shown to be correlated with 
higher cesarean section, neonates weighing ≥ 3500 gm 
and long neonatal length with relative risk (RR) and 
95% confidence interval (95% CI) of 1.11 (1.09 - 1.13), 
1.15 (1.12 - 1.17) and 1.07 (1.05 - 1.09), respectively. 
Conclusions: High PD-BMI was correlated with mul- 
tiple adverse pregnancy outcomes. Interestingly, their 
effect sizes were much smaller comparing to high 
pre-pregnancy BMI and high gestational weight gain. 
It confirmed the current recommendations to moni- 
tor pre-pregnancy BMI and gestational weight gain to 

avoid unwanted morbidities.  
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1. INTRODUCTION 

In 2009, World Health Organization (WHO) announced 
obesity in pregnancy as one of the important non-com- 
municable diseases that threaten maternal and child health 
[1]. The prevalence of obesity in pregnancy has been 
increasing along with the prevalence of obesity in gen- 
eral population [2,3]. It is also long known that this con- 
dition causes many complications ranging from increased 
risks of infertility, hypertensive disorders, gestational 
diabetes mellitus, pregnancy-related pelvic pain, preterm 
labor, post-term, obstructed labor, intrauterine fetal death, 
stillbirth, operative obstetrics procedure and cesarean sec- 
tion [2,4-21]. Excessive gestational weight gain was also 
known to be associated with adverse pregnancy out- 
comes [22-24]. They were preterm delivery, cesarean sec- 
tion, macrosomia, low Apgar score and even offspring 
overweight/obesity and abdominal obesity in adolescence 
[25-30]. 

This brings curiosity to investigate the risk of high 
pre-delivery body mass index (PD-BMI). The hypothesis 
of this research was that if high pre-pregnancy body 
mass index (BMI) or high weight gain could affect the 
adverse pregnancy outcomes, high pre-delivery weight 
should more or less have such effect as well. High pre- 
pregnancy BMI and obesity actually were the events that 
occurred before pregnancy. Their effects should be cor- 
rupted by many other factors during pregnancy. High 
weight gain though occurs during pregnancy, women 
with different body structure and pre-pregnancy BMI 
should response to its effect differently. High pre-deliv- 
ery weight, in contrary, shows its effects acutely at the 
time of delivery. After thoroughly searched the articles in 
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Medline, there were only a few obvious studies reporting 
this issue. They reported that PD-BMI caused higher ce- 
sarean section and longer labor time [31-33].  

The first objective of this study was to show the dis- 
tribution of PD-BMI of women who delivered at Lam- 
pang Regional Hospital (LPH). The second objective 
was to identify its correlation with adverse pregnancy 
outcomes. LPH is one of the regional hospitals of Minis- 
try of Public Health in northern Thailand. With the ca- 
pacity of 800 beds and many excellent centers contained, 
it very well represents a tertiary care hospital of the 
country.  

2. MATERIALS AND METHODS 

2.1. Samples 

This study was a cross sectional study. Data were col- 
lected retrospectively from hospital electronic database 
of LPH along with manual retrieval from medical charts 
and labor records. Data of all pregnant women who de- 
livered at labor room LPH were collected from 1st Feb- 
ruary 2011 to 31st August 2012. There were 5640 cases 
that were delivered in this period. When excluded cases 
with incomplete data, there were 5583 cases left. This re- 
search aimed to study the effect of PD-BMI of term and 
singleton women. Hence, after preterm and multifetal 
pregnancies were excluded, 4999 cases were left for the 
analysis. The study flow is shown as Figure 1.  

2.2. Data Collection 

Data collection of this study were pre-delivery weight, 
height and BMI along with demographic, obstetric and 
pregnancy outcomes of both mother and child. The in- 
terested variables were maternal age, maternal height, 
gravidity, type of delivery case (private or general), fre- 
quency of antenatal care (ANC), health benefit scheme, 
places of ANC, HIV infection, 1st and 2nd hemoglobin  
 

 5640 
Cases delivered 

5583 
Data complete 

57
Data incomplete 

4999 
Term and singleton 

584 
Preterm or multifetal 

 

Figure 1. Number of cases delivered and number of illegible 
cases. 

(Hb) test, complication in pregnancy, gestational age, 
mode of delivery, presentation, neonatal sex, birth weight, 
neonatal length and Apgar score. This research had been 
endorsed by Ethics Committee of Lampang Regional 
Hospital.  

2.3. Analysis Procedure 

In the analysis, mean and standard deviation (SD) of PD- 
BMI were calculated and compared among the sub- 
groups for each variable. Data were analyzed using stan- 
dard statistical software. Student t-test and Bonferroni 
test were used where applicable for univariate analysis. 
Then multivariate analysis was deployed to control the 
confounders and retrieve the final correlation.  

3. RESULTS 

Within these 19 months period, there were 4999 term 
singleton deliveries, which have complete data of PD- 
BMI and interesting variables. All cases were delivered 
at LPH. Figure 2 shows the distribution of PD-BMI of 
these women. Majority of cases or 93.9% were in the 
PD-BMI range of 20.0 - 34.9 kg/m2. Mean PD-BMI of 
this set of data was 27.3 kg/m2 with SD of 4.2 kg/m2. 
Minimum PD-BMI was 16.9 kg/m2 and maximum PD- 
BMI was 61.3 kg/m2. 

Tables 1 and 2 show mean and SD of pre-delivery 
BMI comparing among the subgroups of each variable. 
The variables in Table 1 are demographic and obstetric 
factors. While Table 2 shows complications in preg- 
nancy. Among maternal age group, elderly women had 
significantly higher mean PD-BMI. Women with gravid- 
ity ≥ 3 had significantly higher mean PD-BMI as well. 
Higher maternal height women (≥145 cm) had compara- 
ble PD-BMI with their counterparts. Though being pri- 
vate or general delivery case had comparable mean 
PD-BMI, it had statistical significant difference. Women 
who had antenatal care (ANC) ≥ 4 times had significant 
higher mean PD-BMI. 
 

 

Figure 2. Distribution of pre-delivery body mass index (kg/m2). 
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Table 1. Pre-delivery BMI (mean, SD) classified by demo- 
graphic and obstetric characteristics. 

Pre-delivery BMI 
Characteristics 

Mean SD 
P-value 

Maternal age group (year)    

<20 25.6 3.8 

20 - 34 27.5 4.2 

≥35 28.0 4.0 

<0.001 

Maternal height (cm)    

<145 27.0 4.1 

≥145 27.3 4.2 
0.501 

Gravida    

1 26.7 4.0 

2 27.7 4.1 

≥3 27.9 4.5 

<0.001 

Delivery case    

General 27.1 4.3 

Private 27.5 3.9 
0.008 

ANC frequency    

No ANC 25.9 4.4 

≥4 27.4 4.1 
<0.001 

Health benefit scheme    

No benefit 27.3 3.9 

Universal coverage 27.3 4.5 
0.590 

Place of ANC    

Lampang Hospital 27.2 4.3 

Private clinics 27.5 4.0 

Community hospitals 27.3 4.2 

0.078 

HIV positive    

No 27.3 4.1 

Yes 27.3 5.9 
0.892 

Hemoglobin (mg/dl)    

First test    

≥11 25.9 3.6 

<11 27.6 4.2 
<0.001 

Second test    

≥11 26.3 4.0 

<11 27.5 4.2 
<0.001 

Table 2. Pre-delivery BMI (mean, SD) classified by complica- 
tions during pregnancy. 

Pre-delivery BMI 
Pregnancy complications 

Mean SD 
P-value

1 complication    

No 27.3 4.0 

Yes 27.3 4.4 
0.994 

2 complications    

No 27.2 4.1 

Yes 27.7 4.8 
0.012 

3 complications    

No 27.3 4.2 

Yes 27.9 4.3 
0.174 

Preeclampsia    

No 27.2 4.1 

Yes 30.9 5.7 
<0.001 

Antepartum hemorrhage    

No 27.3 4.2 

Yes 26.5 4.5 
0.293 

Chorioamnionitis    

No 27.3 4.2 

Yes 28.2 4.3 
0.598 

Gestational diabetes    

No 27.2 4.1 

Yes 29.7 5.1 
<0.001 

Postpartum hemorrhage    

No 27.3 4.2 

Yes 27.2 4.4 
0.954 

Premature rupture of membrane    

No 27.3 4.2 

Yes 27.2 4.0 
0.831 

 
There is no significant difference of mean PD-BMI 

among women with 7 health benefit schemes. Moreover, 
among 9 subgroups of ANC places, there is no signifi- 
cant difference of mean PD-BMI. There is no signifi- 
cance difference of mean PD-BMI between women with 
positive and negative HIV results either. Women with no 
anemia from 1st and 2nd Hb test had significantly higher 
mean PD-BMI than those with anemia results. In this set 
of data, there is no women who had positive VDRL re- 
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sult either from 1st routine or 2nd risk-based VDRL test.  
Regarding complications in pregnancy in Table 2, 

women who had 2 complications had significantly higher 
PD-BMI. This was not shown in women having 1 or 3 
complications. Women with preeclampsia and gesta- 
tional diabetes significantly had higher mean PD-BMI. 
But women having antepartum hemorrhage, chorioam- 
nionitis, postpartum hemorrhage and premature rupture 
of membrane had comparable mean PD-BMI with the 
women who had no such conditions. 

Table 3 shows mean and SD of pre-delivery BMI 
comparing among the subgroups of each pregnancy out- 
come. Between term and postterm delivery group, there 
is no significant difference of mean PD-BMI. Women 
delivered by cesarean section had significantly higher 
mean PD-BMI than other mode of deliveries. Among 5 
common cesarean indications, women with indication of 
previous cesarean and cephalopelvic disproportion (CPD) 
had significantly higher mean PD-BMI. Women with fe- 
tuses in vertex presentation and those with male neonates 
had comparable mean PD-BMI comparing to their coun- 
terparts. Among 3 birth weight groups, women with fe- 
tuses who weigh ≥ 3500 gm had significantly much 
higher PD-BMI. With mean of neonatal length of 49.9 
and SD of 1.8, neonatal length was categorized as long 
neonatal length when it was ≥52 cm. Long neonatal 
length significantly correlated with higher PD-BMI. Re- 
garding severe birth asphyxia, women with neonatal Ap- 
gar score 0 - 3 at 1, 5 and 10 minute tended to have lower 
PD-BMI comparing to other higher Apgar score groups. 
Nevertheless, it showed statistical significant difference 
with only Apgar score at 5 minute. 

After univariate analysis was done to find correlation 
of PD-BMI with every interesting variable, multiple lo- 
gistic regression analysis was used to control confound- 
ers. The results are shown in Table 4. Women with 
higher PD-BMI were still shown to be correlated with 
cesarean section with relative risk (RR) and 95% confi- 
dence interval (95% CI) of 1.11 (1.09 - 1.13). Women 
with higher PD-BMI were significantly correlated with 
neonates weighing ≥ 3500 gm with RR of 1.15 (1.12 - 
1.17). Long neonatal length was also significantly corre- 
lated with higher PD-BMI with RR of 1.07 (1.05 - 1.09).  

4. DISCUSSION 

The distribution of PD-BMI of this group of women 
showed that 93.9% were in the range of 20.0 - 34.9 
kg/m2. Mean PD-BMI was at 27.3 kg/m2 and SD at 4.2 
kg/m2. As there is no standard cut of point for high 
PD-BMI. Previous reports used either PD-BMI 30 or 40 
kg/m2 for analysis [31-33]. Hence, one could say that 
6.1% of the women in this study had abnormally high 
PD-BMI. Actually, it is hard to state which woman had  

Table 3. Pre-delivery BMI (mean, SD) classified by pregnancy 
outcomes. 

Pre-delivery BMI 
Pregnancy outcomes 

Mean SD 
P-value 

Gestational age (week)    

37 - 41 27.3 4.2 

≥42 27.7 4.4 
0.578 

Mode of delivery    

Normal 26.5 3.8 

Cesarean section 28.4 4.4 
<0.001 

Cesarean indications    

Previous cesarean 28.8 4.7 

CPD 28.6 4.3 

Fetal distress 27.5 4.8 

<0.001 

Presentation    

Vertex 27.3 4.2 

Breech 27.4 3.5 
0.436 

Neonatal sex    

Male 27.3 4.1 

Female 27.3 4.2 
0.866 

Birth weight group (gm)    

<2500 25.5 4.3 

2501 - 3499 26.9 3.9 

≥3500 29.5 4.5 

<0.001 

Neonatal length (cm)    

<52 27.0 4.1 

≥52 28.5 4.2 
<0.001 

Apgar score    

At 1 minute    

0 - 3 25.7 3.3 

4 - 7 27.4 4.2 

8 - 10 27.3 4.2 

0.383 

At 5 minute    

0 - 3 23.9 2.4 

4 - 7 29.8 5.9 

8 - 10 27.3 4.1 

0.003 

At 10 minute    

0 - 3 24.1 2.1 

4 - 7 28.0 6.9 

8 - 10 27.3 4.1 

0.181 
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Table 4. Outcomes of pregnancy significantly affected by pre- 
delivery BMI (in multivariable analysis). 

Outcomes of pregnancy Risk ratio* 
95% Confidence 

Interval 
P-value

Cesarean section 1.11 1.09 - 1.13 <0.001

Birth weight ≥ 3500 gm 1.15 1.12 - 1.17 <0.001

Longer neonate (≥52 cm) 1.07 1.05 - 1.09 <0.001

*Effect of 1 unit (kg/m2) increase in BMI, adjusted for significant predictors 
by exponential risk (risk ratio) regression. 

 
morbidly high PD-BMI or she was just fine in her ac- 
ceptable range. More studies should be done in the future 
to exactly focus on PD-BMI. So, normal and abnormal 
criterion of PD-BMI could be established. 

The second objective of this study was useful for ob- 
stetric community. After multivariate analysis was done 
to control confounders, women with higher PD-BMI 
were correlated with 3 clinical risks. They were cesarean 
section, neonates weighing ≥ 3500 gm and long neonatal 
length. This concurs with other previous studies [31-33]. 
So, along with high pre-pregnancy BMI and high weight 
gain, high PD-BMI alone could also predict adverse 
pregnancy outcomes.  

Cesarean section and macrosomia were generally re- 
ported to be associated with high pre-pregnancy BMI 
and high weight gain [4-21,25-30]. But this study brought 
up one interesting finding. Long neonatal length was also 
correlated with high PD-BMI. This should initiate more 
studies in the future to confirm the correlation of neona- 
tal body structure and maternal obesity. High PD-BMI 
women, in another word, large size mother could proba- 
bly gain excessive weight or had large body structure 
before pregnancy. This could be a warning sign for 
health care givers. If one sees large size mother coming 
to delivery room, one could expect large size baby, both 
in terms of weight and length. Referring from large size 
baby, higher chance of cesarean section could be ex- 
pected. 

Though high PD-BMI showed correlation with 3 clini- 
cal risks as reported. Their RRs was quite small compar- 
ing to those of high pre-pregnancy BMI and high weight 
gain. Relative risk (RR) and 95% confidence interval 
(95% CI) of cesarean section, neonates weighing ≥ 3500 
gm and long neonatal length were only at 1.11 (1.09 - 
1.13), 1.15 (1.12 - 1.17) and 1.07 (1.05 - 1.09), respec- 
tively.  

5. CONCLUSION 

This could be concluded that high PD-BMI showed cor- 
relation with adverse pregnancy outcomes but the effect 
size was small. High pre-pregnancy BMI and high 
weight gain, though were seen as remote clinical factors 

but were stronger to predict unwanted gestational events. 
This study had at least 2 folds of usefulness. Firstly, it 
rang a bell for obstetric community to turn its eyes on 
PD-BMI. Most studies regarding maternal obesity were 
about high pre-pregnancy BMI and/or high gestational 
weight gain. High PD-BMI, as the factor which is right 
there before the delivery, should be more studied in the 
future. Secondly, it was very interesting to show that 
though higher PD-BMI were correlated with adverse pre- 
gnancy outcomes, the effect size was much smaller com- 
paring to high pre-pregnancy BMI and high gestational 
weight gain. This needs more scientific explanations. But 
it confirmed the current recommendations to monitor 
pre-pregnancy BMI and gestational weight gain to avoid 
unwanted morbidities.  

 

REFERENCES 

[1] Worlds Health Organization. ECOSOC High-Level Seg- 
ment (2009) Discussion paper: Noncommunicable dis- 
eases, poverty and the development agenda.  
http://www.who.int/nmh/publications/discussion_paper_n
cd_en.pdf 

[2] Alexandra, P., Vassilios, B., Alexandra, V., George, K., 
Vassiliki, L. and Chryssa, B. (2011) Population-based 
trends of pregnancy outcome in obese mothers: What has 
changed over 15 years. Obesity, 19, 1861-1865.  
doi:10.1038/oby.2010.317 

[3] Kim, S.Y., Dietz, P.M., England, L., Morrow, B. and 
Callaghan, W.M. (2007) Trends in pre-pregnancy obesity 
in nine states, 1993-2003. Obesity, 15, 986-993.  
doi:10.1038/oby.2007.621 

[4] Wolfe, H. (1998) High prepregnancy body-mass index— 
A maternal-fetal risk factor. The New England Journal of 
Medicine, 338, 191-192.  
doi:10.1056/NEJM199801153380310 

[5] Cnattingius, S., Bergström, R., Lipworth, L. and Kramer, 
M.S. (1998) Prepregnancy weight and the risk of adverse 
pregnancy outcomes. The New England Journal of Medi- 
cine, 338, 147-152. doi:10.1056/NEJM199801153380302 

[6] Djelantik, A.A., Kunst, A.E., van der Wal, M.F., Smit, 
H.A. and Vrijkotte, T.G. (2012) Contribution of over- 
weight and obesity to the occurrence of adverse preg- 
nancy outcomes in a multi-ethnic cohort, population at- 
tributive fractions for Amsterdam. British Journal of Ob- 
stetrics & Gynaecology, 119, 283-290.  
doi:10.1111/j.1471-0528.2011.03205.x 

[7] Park, J.H., Lee, B.E., Park, H.S., Ha, E.H., Lee, S.W. and 
Kim, Y.J. (2011) Association between pre-pregnancy 
body mass index and socioeconomic status and impact on 
pregnancy outcomes in Korea. Journal of Obstetrics and 
Gynaecology Research, 37, 138-145.  
doi:10.1111/j.1447-0756.2010.01332.x 

[8] Ovesen, P., Rasmussen, S. and Kesmodel, U. (2011) Ef- 
fect of prepregnancy maternal overweight and obesity on 
pregnancy outcome. Obstetrics and Gynaecology, 118, 
305-312. doi:10.1097/AOG.0b013e3182245d49 

Copyright © 2013 SciRes.                                                                       OPEN ACCESS 

http://www.who.int/nmh/publications/discussion_paper_ncd_en.pdf
http://www.who.int/nmh/publications/discussion_paper_ncd_en.pdf
http://dx.doi.org/10.1038/oby.2010.317
http://dx.doi.org/10.1038/oby.2007.621
http://dx.doi.org/10.1056/NEJM199801153380310
http://dx.doi.org/10.1056/NEJM199801153380302
http://dx.doi.org/10.1111/j.1471-0528.2011.03205.x
http://dx.doi.org/10.1111/j.1447-0756.2010.01332.x
http://dx.doi.org/10.1097/AOG.0b013e3182245d49


R. Arora et al. / Open Journal of Obstetrics and Gynecology 3 (2013) 416-421 

Copyright © 2013 SciRes.                                                                      

421

 OPEN ACCESS 

[9] Liu, X., Du, J., Wang, G., Chen, Z., Wang, W. and Xi, Q. 
(2011) Effect of pre-pregnancy body mass index on ad- 
verse pregnancy outcome in north of China. Archives of 
Gynecology and Obstetrics, 283, 65-70.  
doi:10.1007/s00404-009-1288-5 

[10] Biering, K., Nøhr, E.A., Olsen, J., Andersen, A.M., Hjøl- 
lund, N.H. and Juhl, M. (2011) Pregnancy-related pelvic 
pain is more frequent in women with increased body 
mass index. Acta Obstetricia et Gynecologica Scandi- 
navica, 90, 1132-1139.  
doi:10.1111/j.1600-0412.2011.01141.x 

[11] Aviram, A., Hod, M. and Yogev, Y. (2011) Maternal 
obesity, implications for pregnancy outcome and long- 
term risks—A link to maternal nutrition. International 
Journal of Gynecology & Obstetrics, 115, S6-S10.  
doi:10.1016/S0020-7292(11)60004-0 

[12] Owens, L.A., O’Sullivan, E.P., Kirwan, B., Avalos, G., 
Gaffney, G., Dunne, F., et al. (2010) ATLANTIC DIP, 
the impact of obesity on pregnancy outcome in glucose- 
tolerant women. Diabetes Care, 33, 577-579.  
doi:10.2337/dc09-0911 

[13] Narchi, H. and Skinner, A. (2010) Overweight and obe- 
sity in pregnancy do not adversely affect neonatal out- 
comes, new evidence. Journal of Obstetrics and Gynae- 
cology, 30, 679-686. doi:10.3109/01443615.2010.509824 

[14] Aydin, C., Baloglu, A., Yavuzcan, A. and Inci, A. (2010) 
The effect of body mass index value during labor on 
pregnancy outcomes in Turkish population (obesity and 
pregnancy outcomes). Archives of Gynecology and Ob- 
stetrics, 281, 49-54. doi:10.1007/s00404-009-1060-x 

[15] Athukorala, C., Rumbold, A.R., Willson, K.J. and Crow- 
ther, C.A. (2010) The risk of adverse pregnancy out- 
comes in women who are overweight or obese. BMC 
Pregnancy Childbirth, 10, 56.  
doi:10.1186/1471-2393-10-56 

[16] Yogev, Y. and Catalano, P.M. (2009) Pregnancy and 
obesity. Obstetrics & Gynecology Clinics of North Amer- 
ica, 36, 285-300. doi:10.1016/j.ogc.2009.03.003 

[17] Smith, G.C., Shah, I., Pell, J.P., Crossley, J.A. and Dob- 
bie, R. (2007) Maternal obesity in early pregnancy and 
risk of spontaneous and elective preterm deliveries: A ret- 
rospective cohort study. American Journal of Public 
Health, 97, 157-162. doi:10.2105/AJPH.2005.074294 

[18] Bhattacharya, S., Campbell, D.M. and Liston, W.A. (2007) 
Effect of Body Mass Index on pregnancy outcomes in 
nulliparous women delivering singleton babies. BMC 
Public Health, 7, 168. doi:10.1186/1471-2458-7-168 

[19] Yu, C.K., Teoh, T.G. and Robinson, S. (2006) Obesity in 
pregnancy. British Journal of Obstetrics & Gynaecology, 
113, 1117-1125. doi:10.1111/j.1471-0528.2006.00991.x 

[20] Raatikainen, K., Heiskanen, N. and Heinonen, S. (2006) 
Transition from overweight to obesity worsens pregnancy 
outcome in a BMI-dependent manner. Obesity, 14, 165- 
171. doi:10.1038/oby.2006.20 

[21] Doherty, D.A., Magann, E.F., Francis, J., Morrison, J.C. 
and Newnham, J.P. (2006) Pre-pregnancy body mass in- 
dex and pregnancy outcomes. International Journal of 
Gynecology & Obstetrics, 95, 242-247.  
doi:10.1016/j.ijgo.2006.06.021 

[22] Bracero, L.A. and Byrne, D.W. (1998) Optimal maternal 
weight gain during singleton pregnancy. Gynecologic and 
Obstetric Investigation, 46, 9-16. 

[23] Carmichael, S., Abrams, B. and Selvin, S. (1997) The 
pattern of maternal weight gain in women with good pre- 
gnancy outcomes. American Journal of Public Health, 87, 
1984-1988. 

[24] Muktabhant, B., Lumbiganon, P., Ngamjarus, C. and Dow- 
swell, T. (2012) Interventions for preventing excessive 
weight gain during pregnancy. Cochrane Database of 
Systematic Reviews, 4, CD007145.  
doi:10.1002/14651858.CD007145.pub2 

[25] Park, J.H., Lee, B.E., Park, H.S., Ha, E.H., Lee, S.W. and 
Kim, Y.J. (2011) Association between pre-pregnancy 
body mass index and socioeconomic status and impact on 
pregnancy outcomes in Korea. Journal of Obstetrics and 
Gynaecology Research, 37, 138-145.  
doi:10.1111/j.1447-0756.2010.01332.x 

[26] Nohr, E.A., Vaeth, M., Baker, J.L., Sørensen, T.Ia., Olsen, 
J. and Rasmussen, K.M. (2008) Combined associations of 
prepregnancy body mass index and gestational weight 
gain with the outcome of pregnancy. The American Jour- 
nal of Clinical Nutrition, 87, 1750-1759. 

[27] Rudra, C.B., Frederick, I.O. and Williams, M.A. (2008) 
Pre-pregnancy body mass index and weight gain during 
pregnancy in relation to preterm delivery subtypes. Acta 
Obstetricia et Gynecologica Scandinavica, 87, 510-517.  

[28] Carnero, A.M., Mejía, C.R. and García, P.J. (2012) Rate 
of gestational weight gain, pre-pregnancy body mass in- 
dex and preterm birth subtypes: A retrospective cohort 
study from Peru. British Journal of Obstetrics & Gynae- 
cology, 119, 924-935. doi:10.1080/00016340801996838 

[29] Laitinen, J., Jääskeläinen, A., Hartikainen, A.L., Sovio, 
U., Vääräsmäki, M., Pouta, A., et al. (2012) Maternal 
weight gain during the first half of pregnancy and off- 
spring obesity at 16 years: A prospective cohort study. 
British Journal of Obstetrics & Gynaecology, 119, 716- 
723. doi:10.1111/j.1471-0528.2012.03319.x 

[30] Ogunyemi, D., Hullett, S., Leeper, J. and Risk, A. (1998) 
Prepregnancy body mass index, weight gain during preg- 
nancy, and perinatal outcome in a rural black population. 
Journal of Maternal-Fetal and Neonatal Medicine, 7, 
190-193.  

[31] Roman, H., Goffinet, F., Hulsey, T.F., Newman, R., Ro- 
billard, P.Y. and Hulsey, T.C. (2008) Maternal body mass 
index at delivery and risk of caesarean due to dystocia in 
low risk pregnancies. Acta Obstetricia et Gynecologica 
Scandinavica, 87, 163-170.  
doi:10.1080/00016340701762975 

[32] Kominiarek, M.A., Vanveldhuisen, P., Hibbard, J., Landy, 
H., Haberman, S., Learman, L., et al. (2010) The mater- 
nal body mass index: A strong association with delivery 
route. American Journal of Obstetrics & Gynecology, 
203, e1-e7. doi:10.1016/j.ajog.2010.06.024 

[33] Kominiarek, M.A., Zhang, J., Vanveldhuisen, P., Troen- 
dle, J., Beaver, J. and Hibbard, J.U. (2011) Contemporary 
labor patterns: The impact of maternal body mass index. 
American Journal of Obstetrics & Gynecology, 205, e1- 
e8. doi:10.1016/j.ajog.2011.06.014

 

http://dx.doi.org/10.1007/s00404-009-1288-5
http://dx.doi.org/10.1111/j.1600-0412.2011.01141.x
http://dx.doi.org/10.1016/S0020-7292(11)60004-0
http://dx.doi.org/10.2337/dc09-0911
http://dx.doi.org/10.3109/01443615.2010.509824
http://dx.doi.org/10.1007/s00404-009-1060-x
http://dx.doi.org/10.1186/1471-2393-10-56
http://dx.doi.org/10.1016/j.ogc.2009.03.003
http://dx.doi.org/10.2105/AJPH.2005.074294
http://dx.doi.org/10.1186/1471-2458-7-168
http://dx.doi.org/10.1111/j.1471-0528.2006.00991.x
http://dx.doi.org/10.1038/oby.2006.20
http://dx.doi.org/10.1016/j.ijgo.2006.06.021
http://dx.doi.org/10.1002/14651858.CD007145.pub2
http://dx.doi.org/10.1111/j.1447-0756.2010.01332.x
http://dx.doi.org/10.1080/00016340801996838
http://dx.doi.org/10.1111/j.1471-0528.2012.03319.x
http://dx.doi.org/10.1080/00016340701762975
http://dx.doi.org/10.1016/j.ajog.2010.06.024
http://dx.doi.org/10.1016/j.ajog.2011.06.014

