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1. The utility of an obesity-specific small for gestational age standard for pregnancies complicated 
by maternal obesity 

Author(s): Yao R.; Foster S.E.; Caughey A.B. 

Source: Journal of Maternal-Fetal and Neonatal Medicine; Jun 2018; vol. 31 (no. 12); p. 1602-1606 

Publication Date: Jun 2018 

Publication Type(s): Article 

Abstract:Introduction: An obesity-specific standard for small for gestational age (SGA) pregnancies 
may help identify additional at risk pregnancies. Methods: This was a retrospective cohort study of 
all non-anomalous singleton neonates born in Texas from 2006-2011. Analysis was limited to births 
between 34 and 42 weeks gestation. Two SGA birth weight standards (birth weight <=10th centile) 
were generated, one using the entire population (SGApop) and another using obese pregnancies 
(SGAcust). The outcomes of interest included: risks of stillbirth, neonatal death, 5-minute Apgar 
score below 7, NICU admission, and assisted ventilation >6 h. Results: Using the population standard, 
the prevalence of SGA complicated by obesity was 8.1%, compared with 10.3% using the obesity-
specific standard. 10,457 additional pregnancies were identified as SGA. Compared to obese AGA 
pregnancies, the aHR for stillbirth was 5.45 [4.28, 6.94] for SGApop, and 1.21 [0.54, 2.74] for 
SGAcust-pop. The risks for the following neonatal complications were slightly higher for SGAcust-pop 
group compared to AGA group: neonatal death aOR 1.40 [1.05, 1.87], low 5-minute Apgar 1.31 [1.09, 
1.57], and NICU admission 1.13 [1.03, 1.25]. These risks were lower than SGApop. Conclusions: Using 
an obesity-specific SGA standard, a subgroup of pregnancies with marginally increased risk for 
neonatal complications was identified.Copyright © 2017 Informa UK Limited, trading as Taylor & 
Francis Group. 
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2. Maternal and neonatal outcomes after bariatric surgery; a systematic review and meta-analysis: 
do the benefits outweigh the risks? 

Author(s): Kwong, Wilson; Tomlinson, George; Feig, Denice S 

Source: American journal of obstetrics and gynecology; Feb 2018 

Publication Date: Feb 2018 

Publication Type(s): Journal Article Review 

PubMedID: 29454871 

Abstract:OBJECTIVE DATAObesity during pregnancy is associated with a number of adverse obstetric 
outcomes that include gestational diabetes mellitus, macrosomia, and preeclampsia. Increasing 
evidence shows that bariatric surgery may decrease the risk of these outcomes. Our aim was to 
evaluate the benefits and risks of bariatric surgery in obese women according to obstetric 
outcomes.STUDYWe performed a systematic literature search using MEDLINE, Embase, Cochrane, 
Web of Science, and PubMed from inception up to December 12, 2016. Studies were included if they 
evaluated patients who underwent bariatric surgery, reported subsequent pregnancy outcomes, and 
compared these outcomes with a control group.STUDY APPRAISAL AND SYNTHESIS METHODSTwo 
reviewers extracted study outcomes independently, and risk of bias was assessed with the use of the 
Newcastle-Ottawa Quality Assessment Scale. Pooled odds ratios for each outcome were estimated 
with the Dersimonian and Laird random effects model.RESULTSAfter a review of 2616 abstracts, 20 
cohort studies and approximately 2.8 million subjects (8364 of whom had bariatric surgery) were 
included in the metaanalysis. In our primary analysis, patients who underwent bariatric surgery 
showed reduced rates of gestational diabetes mellitus (odds ratio, 0.20; 95% confidence interval, 
0.11-0.37, number needed to benefit, 5), large-for-gestational-age infants (odds ratio, 0.31; 95% 
confidence interval, 0.17-0.59; number needed to benefit, 6), gestational hypertension (odds ratio, 
0.38; 95% confidence interval, 0.19-0.76; number needed to benefit, 11), all hypertensive disorders 
(odds ratio, 0.38; 95% confidence interval, 0.27-0.53; number needed to benefit, 8), postpartum 
hemorrhage (odds ratio, 0.32; 95% confidence interval, 0.08-1.37; number needed to benefit, 21), 
and caesarean delivery rates (odds ratio, 0.50; 95% confidence interval, 0.38-0.67; number needed 
to benefit, 9); however, group of patients showed an increase in small-for-gestational-age infants 
(odds ratio, 2.16; 95% confidence interval, 1.34-3.48; number needed to harm, 21), intrauterine 
growth restriction (odds ratio, 2.16; 95% confidence interval, 1.34-3.48; number needed to harm, 
66), and preterm deliveries (odds ratio, 1.35; 95% confidence interval, 1.02-1.79; number needed to 
harm, 35) when compared with control subjects who were matched for presurgery body mass index. 
There were no differences in rates of preeclampsia, neonatal intensive care unit admissions, 
stillbirths, malformations, and neonatal death. Malabsorptive surgeries resulted in a greater increase 
in small-for-gestational-age infants (P=.0466) and a greater decrease in large-for-gestational-age 
infants (P=<.0001) compared with restrictive surgeries. There were no differences in outcomes when 
we used administrative databases vs clinical charts.CONCLUSION Although bariatric surgery is 
associated with a reduction in the risk of several adverse obstetric outcomes, there is a potential for 
an increased risk of other important outcomes that should be considered when bariatric surgery is 
discussed with reproductive-age women. 
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3. Population attributable fractions of perinatal outcomes for nulliparous women associated with 
overweight and obesity, 1990-2014 

Author(s): Cheney K.; De Vries B.; Ogle R.; Black K.I.; Farber R.; Barratt A.L.; McGeechan K. 

Source: Medical Journal of Australia; Feb 2018; vol. 208 (no. 3); p. 119-125 

Publication Date: Feb 2018 

Publication Type(s): Article 

Abstract:Objective: To examine the prevalence across 25 years of overweight and obesity among 
nulliparous Australian women during early pregnancy; to estimate the proportions of adverse 
perinatal outcomes attributable to overweight and obesity in this population. Design: Cohort study; 
retrospective analysis of electronic maternity data. Setting, participants: 42 582 nulliparous women 
with singleton pregnancies giving birth at the Royal Prince Alfred Hospital, an urban teaching 
hospital in Sydney, January 1990 - December 2014. Main outcome measures: Maternal body mass 
index (BMI), socio-demographic characteristics, and selected maternal, birth and neonatal 
outcomes; the proportion of adverse perinatal outcomes that could be averted by reducing the 
prevalence of overweight and obesity in women prior to first pregnancies (population attributable 
fraction, PAF). Results: The prevalence of overweight among nulliparous pregnant women increased 
from 12.7% (1990-1994) to 16.4% (2010-2014); the prevalence of obesity rose from 4.8% to 7.3% in 
the same period, while the proportion with normal range BMIs fell from 73.5% to 68.2%. The PAFs 
for key adverse maternal and neonatal outcomes increased across the study period; during 2010-
2014, 23.8% of pre-eclampsia, 23.4% of fetal macrosomia, and 17.0% of gestational diabetes were 
attributable to overweight and obesity. Were overweight and obese women to have moved down 
one BMI category during 2010-2014, 19% of pre-eclampsia, 15.9% of macrosomia, 14.2% of 
gestational diabetes, 8.5% of caesarean deliveries, 7.1% of low for gestational age birthweight, 6.8% 
of post partum haemorrhage, 6.5% of admissions to special care nursery, 5.8% of prematurity, and 
3.8% of fetal abnormality could have been averted. Conclusions: Over the past 25 years, the 
proportions of adverse perinatal outcomes attributable to overweight and obesity have risen with 
the increasing prevalence of maternal overweight and obesity. A substantial proportion of these 
outcomes might be averted with obesity prevention strategies that reduce pre-pregnancy maternal 
weight.Copyright © 2018 AMPCo Pty Ltd. Produced with Elsevier B.V. All rights reserved. 
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4. Effect of Maternal Obesity on Fetal Growth and Expression of Placental Fatty Acid Transporters. 

Author(s): Ye, Kui; Li, Li; Zhang, Dan; Li, Yi; Wang, Hai Qing; Lai, Han Lin; Hu, Chuan Lai 

Source: Journal of clinical research in pediatric endocrinology; Dec 2017; vol. 9 (no. 4); p. 300-307 

Publication Date: Dec 2017 

Publication Type(s): Journal Article 

PubMedID: 28588000 

Available  at Journal of Clinical Research in Pediatric Endocrinology -  from Europe PubMed Central - 
Open Access  

Abstract:OBJECTIVETo explore the effects of maternal high-fat (HF) diet-induced obesity on fetal 
growth and the expression of placental nutrient transporters.METHODSMaternal obesity was 
established in rats by 8 weeks of pre-pregnancy fed HF diet, while rats in the control group were fed 
normal (CON) diet. Diet-induced obesity (DIO) rats and diet-induced obesity-resistant (DIR) rats were 
selected according to body weight gain over this period. After copulation, the CON rats were divided 
into two groups: switched to HF diet (CON-HF group) or maintained on the CON diet (CON-CON 
group). The DIO rats and DIR rats were maintained on the HF diet throughout pregnancy. Pregnant 
rats were euthanized at day 21 gestation, fetal and placental weights were recorded, and placental 
tissue was collected. Reverse transcription-polymerase chain reaction was used to determine mRNA 
expression of placental nutrient transporters. Protein expression was determined by Western 
blot.RESULTSAverage fetal weight of DIO dams was reduced by 6.9%, and the placentas of CON-HF 
and DIO dams were significantly heavier than the placentas of CON-CON and DIR dams at day 21 of 
gestation (p<0.05). The fetal/placental weight ratio of DIO dams was significantly reduced compared 
with the fetal/placental weight ratio of CON-CON dams (p<0.05). The mRNA expression of GLUT-1 
and SNAT-2 were not significantly different between groups. The mRNA and protein expression 
levels of CD36, FATP-1, and FATP-4 in DIO dams were decreased significantly (p<0.05).CONCLUSION 
Maternal obesity induced by a HF diet led to intrauterine growth retardation and down-regulated 
the expression of placental fatty acid transporters. 
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5. Maternal body mass index impacts fetal-placental size at birth and umbilical cord oxygen values 
with implications for regulatory mechanisms 

Author(s): Richardson B.S.; Brown H.K.; Regnault T.R.H.; de Vrijer B.; Ruttinger S. 

Source: Early Human Development; Sep 2017; vol. 112 ; p. 42-47 

Publication Date: Sep 2017 

Publication Type(s): Article 

Abstract:Background Maternal under- and over-nutrition are known to effect fetal growth with 
altered placental development and nutrient transport, but whether fetal oxygenation is also altered 
remains unknown. Aims To examine linkages between maternal BMI and birth weights, placental 
weights, and umbilical vein and artery PO2, with implications for signaling mechanisms. Study design 
Population-based cohort study. Subjects Analysis of hospital database information on all patients 
with pre-pregnant BMI values delivering viable, singleton infants between Jan 1, 1999 and Dec 31, 
2010 (N = 29,212). BMI was categorized into underweight, normal weight, overweight, and obese, 
with birth weights categorized into small (SGA), appropriate (AGA), and large for gestational age 
(LGA). Outcome measures Maternal BMI, birth and placental weights, umbilical vein and artery PO2. 
Results Underweight mothers with smaller infants and overweight/obese mothers with larger 
infants had disproportionately large placentas, suggesting compensatory and/or enhanced placental 
growth in these pregnancies. All SGA infants had lower umbilical vein and artery PO2, consistent 
with aberrant placental development leading to diffusional impairment of oxygen. Both maternal 
overweight/obese BMI and LGA resulted in lower artery PO2, likely due to increased growth rates 
with the larger size in these infants. Conclusions These findings support fetal hypoxemia as a 
common determinant of growth restriction, whether in underweight mothers and due to under-
nutrition or in overweight/obese mothers and due to placental insufficiency. However, oxygen is 
unlikely to be the primary promotor for fetal growth in overweight/obese mothers and LGA infants, 
with other substrates of more importance as nutritional cues in these pregnancies.Copyright © 2017 
Elsevier B.V. 
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6. The effect of obesity on early fetal growth and pregnancy duration: a cohort study 

Author(s): Thagaard I.N.; Krebs L.; Larsen T.; Christiansen M.; Holm J.-C.; Moller H.; Lange T. 

Source: Journal of Maternal-Fetal and Neonatal Medicine; Aug 2017 ; p. 1-6 

Publication Date: Aug 2017 

Publication Type(s): Article In Press 

Abstract:Objective: The objective of this study is to investigate the effect of maternal obesity on 
fetal size in first- and second-trimester pregnancies and to determine duration of pregnancy as 
estimated by a variety of methods. Methods: Between 2006 and 2011, a cohort study included 
(n=9055) singleton pregnancies that resulted in live birth at Holbaek Hospital in Denmark. This study 
recorded first- and second-trimester fetal measurements and maternal anthropometry. 
Characteristics considered included mother's age, parity, height, body mass index (BMI), smoking 
habits, and sex of child. The correlation between BMI and duration of pregnancy was analyzed by 
time-to-event analysis and accounted for medical intervention by censoring while correlation of BMI 
on fetal size was evaluated by multiple regression analysis. Results: Adjusting for maternal and fetal 
characteristics, BMI was associated with prolonged pregnancy duration (0.20-0.22 d per kg/m2 
(standard error (SE) 0.02)) when using ultrasound and 0.26 d per kg/m2 (SE: 0.03) when using last 
menstrual period. With increasing BMI, fetal biometries in first and second trimester were 
significantly smaller than expected (0.08mm per kg/m2 when measured by crown rump length (SE 
0.02)). Conclusions: Maternal BMI is correlated to smaller fetal size in early pregnancy and prolongs 
duration of pregnancy.Copyright © 2017 Informa UK Limited, trading as Taylor & Francis Group 

Database: EMBASE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7. Weight change across the start of three consecutive pregnancies and the risk of maternal 
morbidity and SGA birth at the second and third pregnancy 

Author(s): Wallace J.M.; Bhattacharya S.; Horgan G.W. 

Source: PLoS ONE; Jun 2017; vol. 12 (no. 6) 

Publication Date: Jun 2017 

Publication Type(s): Article 

PubMedID: 28628636 

Available  at PLoS ONE -  from Europe PubMed Central - Open Access  

Abstract:Background Weight-change across parities and/or current BMI may influence maternal and 
fetal morbidity and requires to be differentiated to better inform weight-management guidance. 
Methods Direction, pattern and magnitude of weight-change across three consecutive parities and 
thereby two inter-pregnancy periods was described in 5079 women. The association between inter-
pregnancy weight-change versus current BMI and adverse maternal events, SGA-birth and preterm 
delivery at second and third pregnancy were investigated by logistic regression. Results More 
women gained weight across the defined childbearing period than lost it, with ~35% of normal and 
overweight women gaining sufficient weight to move up a BMI-category. Nine patterns of weight-
change were defined across two inter-pregnancy periods and 50% of women remained weight-
stable throughout (within 2BMI units/period). Women who were overweight/obese at first 
pregnancy had higher risk of substantial weight-gain and loss (>10kg) during each of two inter-
pregnancy periods. Inter-pregnancy weight-gain (> 2BMI units) between first and second pregnancy 
increased the risk of maternal morbidity (1or more event of hypertensive disease, caesarean-
section, thromboembolism) at second pregnancy, while weight-loss (>2BMI units) increased the risk 
of SGA-birth. Similarly, increased risk of maternal morbidity at the third pregnancy was influenced by 
weight-gain during both inter-pregnancy periods but not by current BMI-category. Both weight-gain 
between first and second pregnancy, and being overweight/obese by third pregnancy protected the 
fetus against SGA-birth whereas weight-loss between second and third pregnancy doubled the SGA 
risk. Conclusion Half the women studied exhibited significant weight-fluctuations. This influenced 
their risk of maternal morbidity and SGA-birth at second and third pregnancy.Copyright © 2017 
Wallace et al. This is an open access article distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original author and source are credited. 
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8. Association of gestational weight gain with maternal and infant outcomes: A systematic review 
and meta-analysis 

Author(s): Goldstein R.F.; Abell S.K.; Ranasinha S.; Misso M.; Boyle J.A.; Kim Y.J.; Teede H.J.; Black 
M.H.; Rode L.; Hu G.; Corrado F.; Kim M.H.; Haugen M.; Song W.O.; Li N.; Bogaerts A.; Devlieger R.; 
Chung J.H. 

Source: JAMA - Journal of the American Medical Association; Jun 2017; vol. 317 (no. 21); p. 2207-
2225 

Publication Date: Jun 2017 

Publication Type(s): Article 

PubMedID: 28586887 

Available  at JAMA -  from Patricia Bowen Library & Knowledge Service West Middlesex University 
Hospital NHS Trust (lib302631) Local Print Collection  

Abstract:IMPORTANCE: Body mass index (BMI) and gestational weight gain are increasing globally. In 
2009, the Institute of Medicine (IOM) provided specific recommendations regarding the ideal 
gestational weight gain. However, the association between gestational weight gain consistent with 
the IOM guidelines and pregnancy outcomes is unclear. OBJECTIVE: To perform a systematic review, 
meta-analysis, and metaregression to evaluate associations between gestational weight gain above 
or below the IOM guidelines (gain of 12.5-18 kg for underweight women [BMI <18.5]; 11.5-16 kg for 
normal-weight women [BMI18.5-24.9]; 7-11 kg for overweight women [BMI 25-29.9]; and 5-9 kg for 
obese women [BMI >=30]) and maternal and infant outcomes. DATA SOURCES AND STUDY 
SELECTION: Search of EMBASE, Evidence-Based Medicine Reviews, MEDLINE, and MEDLINE In-
Process between January 1, 1999, and February 7, 2017, for observational studies stratified by 
prepregnancy BMI category and total gestational weight gain. DATA EXTRACTION AND SYNTHESIS: 
Data were extracted by 2 independent reviewers. Odds ratios (ORs) and absolute risk differences 
(ARDs) per live birth were calculated using a random-effects model based on a subset of studies with 
available data. MAIN OUTCOMES AND MEASURES: Primary outcomes were small for gestational age 
(SGA), preterm birth, and large for gestational age (LGA). Secondary outcomes were macrosomia, 
cesarean delivery, and gestational diabetes mellitus. RESULTS: Of 5354 identified studies, 23 (n = 
1309136 women) met inclusion criteria. Gestational weight gain was below or above guidelines in 
23% and 47% of pregnancies, respectively. Gestational weight gain below the recommendations was 
associated with higher risk of SGA (OR, 1.53 [95% CI, 1.44-1.64]; ARD, 5% [95% CI, 4%-6%]) and 
preterm birth (OR, 1.70 [1.32-2.20]; ARD, 5% [3%-8%]) and lower risk of LGA (OR, 0.59 [0.55-0.64]; 
ARD, -2% [-10% to -6%]) and macrosomia (OR, 0.60 [0.52-0.68]; ARD, -2% [-3% to -1%]); cesarean 
delivery showed no significant difference (OR, 0.98 [0.96-1.02]; ARD, 0% [-2% to 1%]). Gestational 
weight gain above the recommendations was associated with lower risk of SGA (OR, 0.66 [0.63-
0.69]; ARD, -3%; [-4% to -2%]) and preterm birth (OR, 0.77 [0.69-0.86]; ARD, -2% [-2% to-1%]) and 
higher risk of LGA (OR, 1.85 [1.76-1.95]; ARD, 4% [2%-5%]), macrosomia (OR, 1.95 [1.79-2.11]; ARD, 
6% [4%-9%]), and cesarean delivery (OR, 1.30 [1.25-1.35]; ARD, 4% [3%-6%]). Gestational diabetes 
mellitus could not be evaluated because of the nature of available data. CONCLUSIONS AND 
RELEVANCE: In this systematic review and meta-analysis of more than 1 million pregnant women, 
47% had gestational weight gain greater than IOM recommendations and 23% had gestational 
weight gain less than IOM recommendations. Gestational weight gain greater than or less than 
guideline recommendations, compared with weight gain within recommended levels, was associated 
with higher risk of adverse maternal and infant outcomes.Copyright © 2017 American Medical 
Association. All rights reserved. 
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9. Gestational weight gain and outcomes for mothers and infants 

Author(s): Caughey A.B. 

Source: JAMA - Journal of the American Medical Association; Jun 2017; vol. 317 (no. 21); p. 2175-
2176 

Publication Date: Jun 2017 

Publication Type(s): Editorial 

PubMedID: 28586874 

Available  at JAMA -  from Patricia Bowen Library & Knowledge Service West Middlesex University 
Hospital NHS Trust (lib302631) Local Print Collection  
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10. Impact of gestational weight gain on perinatal outcomes by pre-pregnancy maternal body 
mass index 

Author(s): Adachi E.; Tominari S.; Takahashi Y.; Nakayama T. 

Source: Journal of Obstetrics and Gynaecology Research; Jun 2017; vol. 43 ; p. 58 

Publication Date: Jun 2017 

Publication Type(s): Conference Abstract 

Available  at The journal of obstetrics and gynaecology research -  from Wiley Online Library Science 
, Technology and Medicine Collection 2017  

Abstract:Objective: To investigate the impact of gestational weight gain (GWG) on perinatal 
outcomes, including low birth weight (LBW), small for gestational age (SGA) and large for gestational 
age (LGA) infant births, according to pre-pregnancy maternal body mass index (BMI) in a Japanese 
population. Methods: This retrospective cohort study analyzed singleton term pregnancies 
(n=118,543) in a nationwide perinatal database developed by the Japan Society of Obstetrics and 
Gynecology using multivariate logistic regression analysis in order to determine how GWG was 
associated with LBW, SGA, and LGA infant births according to pre-pregnancy maternal BMI. BMI was 
used to categorize underweight (<18.5), normal weight (18.5-24.9), overweight (25.0-29.9), and 
obese (>30). Odds ratios were obtained by adjusting for maternal age, GWG, gestational age, parity, 
smoking during pregnancy, alcohol consumption during pregnancy, obstetrical complications such as 
gestational anemia, placenta abruption, pregnancy induced hypertension, gestational diabetes 
mellitus, diabetes mellitus in pregnancy, polyhydramnios, and oligohydramnios. Results: The 
percentages of women who were underweight, normal weight, overweight, and obese before 
pregnancy were 17.2, 71.3, 8.3, and 3.2%, respectively, with median GWG of 10.4, 10.2, 8.0, and 5.3 
kg, respectively. Among 118,543 infants, 9,745 (8.2%) were LBW, 9,602 (8.1%) were SGA, and 11,636 
(9.8%) were LGA. The adjusted odds ratios for LBW and SGA infant births in underweight, normal 
weight, and overweight categories decreased with increasing GWG and BMI. A U-shape association 
was observed for the obese category. The adjusted odds ratio for LGA infant births increased with 
increasing GWG, regardless of BMI category. Conclusion: GWG was associated with LBW, SGA, and 
LGA infant births, particularly among women who were underweight before pregnancy. In order to 
prevent LBW, SGA, and LGA infant births, women expecting a child could benefit by ensuring that 
their pre-pregnancy body weight is within a normal range, and by controlling appropriate weight 
gain during pregnancy. 
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11. Effect of Maternal Obesity on Foetal Growth and Metabolic Health of the Offspring 

Author(s): Maffeis C.; Morandi A. 

Source: Obesity Facts; Apr 2017; vol. 10 (no. 2); p. 112-117 

Publication Date: Apr 2017 

Publication Type(s): Review 

PubMedID: 28384625 

Available  at Obesity Facts -  from PubMed Central  

Abstract:Maternal and placental conditions that are unfavourable for the embryo/foetus have long-
lasting effects on different tissues and functions of the body, which may persist for life and, 
potentially, also be transmitted to the offspring. This review resumes current evidence on principle 
maternal and gestational conditions associated with unfavourable metabolic programming of the 
offspring, along with their mechanisms of action, either supposed or already proved.Copyright © 
2017 The Author(s). 
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12. Gestational Weight Gain: Association with Adverse Pregnancy Outcomes 

Author(s): Hannaford K.E.; Tuuli M.G.; Macones G.A.; Odibo L.; Odibo A.O. 

Source: American Journal of Perinatology; Jan 2017; vol. 34 (no. 2); p. 147-154 

Publication Date: Jan 2017 

Publication Type(s): Article 

PubMedID: 27355980 

Abstract:Background It is unclear how adherence to the Institute of Medicine's (IOM) guidelines for 
weight gain affects pregnancy outcomes. Objective We investigated how weight gain outside the 
IOM's recommendations affects the risks of adverse pregnancy outcomes. Study Design We 
performed a secondary analysis of a prospective cohort study including singleton, nonanomalous 
fetuses. The risks of small for gestational age (SGA), macrosomia, preeclampsia, cesarean delivery, 
gestational diabetes, or preterm birth were calculated for patients who gained weight below or 
above the IOM's recommendations based on body mass index category. A time-to-event analysis 
was performed to account for gestational age at delivery. A Cox proportional model was fit to 
estimate hazard ratios accounting for possible confounders. Results Women who gained weight 
below recommendations were 2.5 times more likely to deliver SGA and twice as likely to deliver 
preterm. Normal-weight patients who gained below recommendations were 2.5 times more likely to 
deliver SGA and twice as likely to deliver preterm. Obese patients who gained inadequate weight 
were 2.5 times more likely to deliver SGA. Conclusion Among normal-weight patients, adhering to 
IOM recommendations may prevent growth abnormalities and preterm delivery. Among obese 
patients, a minimum weight gain requirement may prevent SGA infants.© Copyright 2017 by Thieme 
Medical Publishers, Inc. 
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13. Evaluation of maternal and perinatal outcomes among overweight women who experienced 
stillbirth 

Author(s): Cinar M.; Timur H.; Aksoy R.T.; Guzel A.I.; Tokmak A.; Bedir Findik R.; Uygur D. 

Source: Journal of Maternal-Fetal and Neonatal Medicine; Jan 2017; vol. 30 (no. 1); p. 38-42 

Publication Date: Jan 2017 

Publication Type(s): Article 

PubMedID: 26857830 

Abstract:Objective: To investigate associations between overweight and adverse clinical outcomes 
among women who experienced stillbirth. Methods: 234 pregnant women (stillbirth group, n = 115; 
live birth group, n = 119) were included in this retrospective case-control study. Recorded risk 
factors were age, gravidity, parity, gestational weeks, fetal birth weight, gestational diabetes mellitus 
(GDM), preeclampsia (PE), intrauterine growth restriction (IUGR), levels of prenatal test markers 
(alpha-fetoprotein (AFP), pregnancy-associated plasma protein, human chorionic gonadotropin 
(beta-hCG) and E3) and body mass index (BMI). Results: Statistically significant differences were 
observed between the groups in terms of birth weight, IUGR, GDM, PE, AFP level, beta-hCG level, 
maternal E3 level and BMI (p < 0.05). Subgroup analyses revealed that 34 and 81 patients in the 
stillbirth group were of normal weight and overweight, respectively, fetal birth weight, IUGR, GDM, 
PE, AFP level, beta-hCG level and E3 level differed significantly between these subgroups and the live 
birth group (p < 0.05). Conclusions: Women who experience stillbirth tend to be more overweight 
than those who experience live birth. Additionally, IUGR, GDM and PE are more common among 
overweight women. Therefore, overweight women should be encouraged to lose weight before 
pregnancy. If they become pregnant without losing weight, they should be followed up closely to 
avoid adverse perinatal outcomes.Copyright © 2016 Informa UK Limited, trading as Taylor & Francis 
Group. 
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14. Dose-response association between maternal body mass index and small for gestational age: a 
meta-analysis 

Author(s): Goto E. 

Source: Journal of Maternal-Fetal and Neonatal Medicine; Jan 2017; vol. 30 (no. 2); p. 213-218 

Publication Date: Jan 2017 

Publication Type(s): Article 

PubMedID: 27002363 

Abstract:Objective: This study was performed to determine the dose-response relationships 
between maternal anthropometric variables and risk of small for gestational age (SGA). Methods: 
Linear and nonlinear dose-response meta-analyses were performed to summarize the adjusted 
relative risks of SGA. Ten databases, including PubMed (MEDLINE), were searched. Study quality was 
assessed using the Newcastle-Ottawa scale. Results: A total of 323 243 subjects were extracted from 
high-quality studies to evaluate maternal body mass index (BMI) (n = 9). The generalizability of the 
findings regarding height and weight (n = 3 and 2, respectively) was limited. The non-linear model (p 
for non-linearity < 0.05) showed a significant and inverse association of maternal BMI with risk of 
SGA, although only two of nine studies involved obese women (i.e. BMI >= 30 kg/m2). The slope of 
the dose-response curve between maternal BMI and SGA (i.e. the amount of reduction in SGA risk) 
decreased gradually. Conclusions: SGA risk may be reduced by increasing BMI of normal (i.e. 18.5 
kg/m2<= BMI < 25 kg/m2) and overweight women (i.e. 25 kg/m2<= BMI < 30 kg/m2), but the most 
marked reduction is achieved by increasing BMI of underweight women (i.e. BMI < 18.5 
kg/m2).Copyright © 2016 Informa UK Limited, trading as Taylor & Francis Group. 
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15. Bariatric surgery and associated adverse pregnancy outcomes among obese women. 

Author(s): Parker, Meiling Hua; Berghella, Vincenzo; Nijjar, Jugnu Biba 

Source: The journal of maternal-fetal & neonatal medicine : the official journal of the European 
Association of Perinatal Medicine, the Federation of Asia and Oceania Perinatal Societies, the 
International Society of Perinatal Obstetricians; 2016; vol. 29 (no. 11); p. 1747-1750 

Publication Date: 2016 

Publication Type(s): Journal Article 

PubMedID: 26217944 

Abstract:OBJECTIVETo evaluate whether bariatric surgery is associated with intrauterine growth 
restriction (IUGR).METHODSWe performed a population-based retrospective cohort study to 
estimate the relationship between prior bariatric surgery and adverse pregnancy outcomes. The 
data were collected from the 2012 Healthcare Cost and Utilization Project Nationwide Inpatient 
Sample (HCUP-NIS). Pregnancies in obese women with a prior bariatric surgery were compared to 
those of obese women without. Outcomes of interest were pre-eclampsia, IUGR, intrauterine fetal 
demise, large for gestational age, postpartum hemorrhage, failed induction of labor, cesarean 
delivery and operative vaginal delivery. Multivariable logistic regression analysis was used to adjust 
for potential confounders.RESULTS186,605 obese women with singleton gestations were identified. 
Among these, 1585 (0.8%) women had a prior bariatric surgery. Prior bariatric surgery was 
associated with an increased risk of IUGR (5.7% versus 2.2%, adjusted odds ratio 2.89, 99% CI 1.55-
5.39, p < 0.0001) even after adjusting for confounding factors. No differences were seen in our other 
outcomes of interest.CONCLUSIONSingleton gestations in obese women with a prior bariatric 
surgery have an increased risk of IUGR. It may be reasonable screen these pregnancies for the 
development of growth restriction. 
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16. Maternal high fat diet impairs fetal growth independent of uterine artery function in murine 
models of growth restriction 

Author(s): Oyston C.; Mills V.; Plows J.F.; Baker P.N.; Stanley J.L. 

Source: Journal of Paediatrics and Child Health; Dec 2016; vol. 52 ; p. 110 

Publication Date: Dec 2016 

Publication Type(s): Conference Abstract 

Available  at Journal of paediatrics and child health -  from Wiley Online Library Science , Technology 
and Medicine Collection 2017  

Abstract:Introduction: Maternal obesity is a risk factor for adverse pregnancy outcomes, including 
fetal growth restriction (FGR). Impaired endothelium dependent relaxation (EDR) has been 
demonstrated in the myometrial arteries of obese women as well as women with growth restricted 
pregnancies, and represents a possible mechanism linking maternal obesity with FGR. As part of a 
larger study of the effect of sildenafil (a phosphodiesterase inhibitor with vasodilator properties) on 
fetal growth, we hypothesised that maternal weight gain pre-pregnancy would exacerbate FGR in 
two established mouse models, and would be associated with impaired uterine artery function. 
Methods: Female mice from each strain (control C57BL/6J, and two models of FGR (eNOS-/-and 
COMT -/-)) were fed a normal diet (ND) or a high fat diet (HFD; 45%kcal from fat) 4weeks prior to 
mating and throughout pregnancy. Females were mated with males of corresponding genotype, and 
were euthanized at 18.5 days gestation, pups measured, and uterine artery function assessed using 
wire myography. Analysis was performed using three-way ANOVA, with strain, diet and treatment as 
independent variables. Results: Data shown are mean +/- SEM. Pups from mothers on a HFD were 
significantly smaller than those on a ND (F (1,67) = 36.48, P<0.001; mean fetal weight 1.03 +/- 0.02 g 
and 0.86 +/- 0.02 g for HFD and ND groups, respectively. There was no effect of diet or treatment on 
uterine artery response to phenylephrine, acetylcholine or sodium nitroprusside. Conclusions: These 
data suggest that in our models, high fat diet impaired fetal growth independent of uterine artery 
vascular response. 
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17. Pregnancy outcomes in women with bariatric surgery as compared with morbidly obese 
women. 

Author(s): Abenhaim, Haim A; Alrowaily, Nouf; Czuzoj-Shulman, Nicholas; Spence, Andrea R; Klam, 
Stephanie L 

Source: The journal of maternal-fetal & neonatal medicine : the official journal of the European 
Association of Perinatal Medicine, the Federation of Asia and Oceania Perinatal Societies, the 
International Society of Perinatal Obstetricians; Nov 2016; vol. 29 (no. 22); p. 3596-3601 

Publication Date: Nov 2016 

Publication Type(s): Journal Article 

PubMedID: 26785778 

Abstract:OBJECTIVEPregnancies among morbidly obese women are associated with serious adverse 
maternal and neonatal outcomes. Our study objective is to evaluate the effect of bariatric surgery on 
obstetrical outcomes.METHODSWe carried out a retrospective cohort study using the healthcare 
cost and utilization project - Nationwide Inpatient Sample from 2003 to 2011 comparing outcome of 
births among women who had undergone bariatric surgery with births among women with morbid 
obesity. Logistic regression was used to estimate the adjusted effect of bariatric surgery on maternal 
and newborn outcomes.RESULTSThere were 8 475 831 births during the study period (221 580 
(2.6%) in morbidly obese women and 9587 (0.1%) in women with bariatric surgery). Women with 
bariatric surgery were more likely to be Caucasian and ≥35 years old as compared with morbidly 
obese women. As compared with women with morbid obesity, women with bariatric surgery had 
lower rates of hypertensive disorders, premature rupture of membrane, chorioamnionitis, cesarean 
delivery, instrumental delivery, postpartum hemorrhage, and postpartum infection. Induction of 
labor, postpartum blood transfusions, venous thromboembolisms, and intrauterine fetal growth 
restriction were more common in the bariatric surgery group. There were no differences observed in 
preterm births, fetal deaths, or reported congenital anomalies.CONCLUSIONIn general, women who 
undergo bariatric surgery have improved pregnancy outcomes as compared with morbidly obese 
women. However, the bariatric surgery group was more likely to have venous thromboembolisms, to 
require a blood transfusion, to have their labor induced and to experience fetal growth restriction. 
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18. Low gestational weight gain and risk of adverse perinatal outcomes in obese and severely 
obese women 

Author(s): Bodnar L.M.; Pugh S.J.; Parisi S.M.; Himes K.P.; Lash T.L.; Hutcheon J.A.; Abrams B. 

Source: Epidemiology; Nov 2016; vol. 27 (no. 6); p. 894-902 

Publication Date: Nov 2016 

Publication Type(s): Article 

Available  at Epidemiology -  from Ovid (LWW Total Access Collection 2015 - Q1 with Neurology)  

Available  at Epidemiology -  from PubMed Central  

Abstract:Background: Our objective was to estimate associations between gestational weight gain z 
scores and preterm birth, neonatal intensive care unit admission, large- and small-for-gestational 
age birth, and cesarean delivery among grades 1, 2, and 3 obese women. Methods: We included 
singleton infants born in Pennsylvania (2003-2011) to grade 1 (body mass index 30-34.9 kg/m2, n = 
148,335), grade 2 (35-39.9 kg/m2, n = 72,032), or grade 3 (>=40 kg/m2, n = 47,494) obese mothers. 
Total pregnancy weight gain (kg) was converted to gestational age-standardized z scores. 
Multivariable Poisson regression models stratified by obesity grade were used to estimate 
associations between z scores and outcomes. A probabilistic bias analysis, informed by an internal 
validation study, evaluated the impact of body mass index and weight gain misclassification. Results: 
Risks of adverse outcomes did not substantially vary within the range of z scores equivalent to 40-
week weight gains of -4.3 to 9 kg for grade 1 obese, -8.2 to 5.6 kg for grade 2 obese, and -12 to -2.3 
kg for grade 3 obese women. As gestational weight gain increased beyond these z score ranges, 
there were slight declines in risk of small-for-gestational age birth but rapid rises in cesarean delivery 
and large-for-gestational age birth. Risks of preterm birth and neonatal intensive care unit admission 
were weakly associated with weight gain. The bias analysis supported the validity of the 
conventional analysis. Conclusions: Gestational weight gain below national recommendations for 
obese mothers (5-9 kg) may not be adversely associated with fetal growth, gestational age at 
delivery, or mode of delivery.Copyright © 2016 Wolters Kluwer Health, Inc. 
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19. Maternal Prepregnancy Body Mass Index and Small for Gestational Age Births in Chinese 
Women 

Author(s): Zhang B.; Yang S.; Yang R.; Hu R.; Zhang Y.; Wang J.; Xian H.; Weaver N.L.; Vaughn M.G.; 
Boutwell B.B.; Qian Z.; Liang S.; Hu K.; Wei H.; Peng H.; Huang Z. 

Source: Paediatric and Perinatal Epidemiology; Nov 2016; vol. 30 (no. 6); p. 550-554 

Publication Date: Nov 2016 

Publication Type(s): Article 

PubMedID: 27582263 

Available  at Paediatric and Perinatal Epidemiology -  from Wiley Online Library Science , Technology 
and Medicine Collection 2017  

Abstract:Background: Both high and low prepregnancy body mass index (BMI) has been associated 
with small for gestational age births (SGA; birthweight below the population specific 10th centile for 
the gestational age), but results remain inconsistent. We examined the association between 
maternal BMI and SGA, and evaluated if the associations were modified by preterm birth (being born 
prior to 37 weeks) status. Methods: A population-based cohort study was conducted in Wuhan, 
China from June 2011, to June 2013. Women who delivered a non-malformed livebirth (n = 76 695) 
were included using the Wuhan Maternal and Child Health Management Information System. Log-
binomial regression models were used to analyse the associations between prepregnancy BMI, 
categorized using thresholds adapted to the Chinese population, and SGA. Stratified analyses were 
used to examine the relationship of prepregnancy BMI to preterm-SGA and term-SGA. Results: Of 
the 76 695 live births, 3058 (4.0%) were delivered preterm. For babies born at term, prepregnancy 
underweight (<18.5 kg/m2) was associated with an increased risk of SGA, the adjusted risk ratio (RR) 
was 1.41 (95% confidence interval (CI) 1.33, 1.49), whereas, being overweight (24.0-27.9 kg/m2) was 
associated with a decreased risk (RR 0.84, 95% CI 0.74, 0.94). For babies born preterm, prepregnancy 
underweight was not associated with risk of SGA, but being overweight was associated with an 
increased risk (RR 1.57, 95% CI 1.04, 2.35). Conclusions: These data suggest that the association of 
overweight and underweight prepregnancy BMI and SGA differs depending on whether the baby is 
full term or preterm.Copyright © 2016 John Wiley & Sons Ltd 
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20. Pregestational body mass index, gestational weight gain, and risks for adverse pregnancy 
outcomes among Taiwanese women: A retrospective cohort study 

Author(s): Hung T.-H.; Hsieh T.-T. 

Source: Taiwanese Journal of Obstetrics and Gynecology; Aug 2016; vol. 55 (no. 4); p. 575-581 

Publication Date: Aug 2016 

Publication Type(s): Article 

PubMedID: 27590385 

Available  at Taiwanese Journal of Obstetrics & Gynecology -  from Free Medical Journals . com  

Available  at Taiwanese Journal of Obstetrics & Gynecology -  from ScienceDirect  

Abstract:Objective: To investigate the associations between maternal pregestational body mass 
index (BMI), gestational weight gain (GWG), and adverse pregnancy outcomes among Taiwanese 
women. Materials and Methods: A retrospective cohort study was conducted among all singletons 
without fetal anomalies delivered to women at Taipei Chang Gung Memorial Hospital between 2009 
and 2015. Two study cohorts were selected for analysis: all deliveries after 24 0/7 weeks of gestation 
(Cohort 1, n = 12,064) and all live births after 37 0/7 weeks of gestation excluding maternal overt 
diabetes mellitus and chronic hypertension (Cohort 2, n = 10,973). The associations between 
pregestational BMI, GWG outside the 2009 Institute of Medicine (IOM) guidelines, and adverse 
pregnancy outcomes were assessed using multivariable logistic regression analysis. Results: In 
Cohort 1, the prevalence of pregestational underweight, normal weight, overweight, and obesity 
was 14.0%, 74.8%, 9.0%, and 2.2%, respectively. Compared with the women with normal weight, 
maternal underweight was associated with increased risk for placental abruption, small-for-
gestational age, and low birth weight (<2500 g). In contrast, overweight and obese women were at 
risk for gestational diabetes mellitus, preeclampsia, dysfunctional labor, cephalopelvic disproportion, 
large-for-gestational age, and macrosomia (>4000 g). In Cohort 2, GWG below the IOM guidelines 
were associated with higher rates of gestational diabetes mellitus, small-for-gestational age, and low 
birth weight, while GWG above the IOM guidelines were with higher rates of primary cesarean 
delivery, large-for-gestational age, and macrosomia in women with pregestational underweight or 
normal weight. Normal weight women were more likely to have placental abruption with GWG 
below the guidelines and to have preeclampsia with GWG above the guidelines. For overweight and 
obese women, GWG below the guidelines was associated with a higher rate of gestational diabetes 
mellitus, but GWG above the guidelines was associated with a higher rate of macrosomia. 
Conclusions: Women with abnormal pregestational BMI are at risk for adverse maternal and 
neonatal outcomes. Moreover, GWG has a differential effect on the rates of adverse pregnancy 
outcomes between women of different pregestational BMI categories.Copyright © 2016 
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21. Maternal-fetal hepatic and placental metabolome profiles are associated with reduced fetal 
growth in a rat model of maternal obesity 

Author(s): Mumme K.; Gray C.; Reynolds C.M.; Vickers M.H.; Harrison C.J.; Stanley J.L.; Baker P.N.; 
Sulek K.; Villas-Boas S.G.; Ruggiero K. 

Source: Metabolomics; May 2016; vol. 12 (no. 5) 

Publication Date: May 2016 

Publication Type(s): Article 

Available  at Metabolomics -  from SpringerLink  

Abstract:Introduction: Maternal obesity is associated with a range of pregnancy complications, 
including fetal growth restriction (FGR), whereby a fetus fails to reach its genetically determined 
growth. Placental insufficiency and reduced nutrient transport play a role in the onset of FGR. 
Objectives: Metabolomic profiling was used to reveal altered maternal and fetal metabolic pathways 
in a model of diet induced obesity during pregnancy, leading to reduced fetal growth. Methods: We 
examined the metabolome of maternal and fetal livers, and placenta following a high fat and salt 
intake. Sprague-Dawley rats were assigned to (a) control diet (CD; 1 % salt, 10 % kcal from fat), (b) 
high salt diet (SD; 4 % salt, 10 % kcal from fat), (c) high fat diet (HF; 1 % salt, 45 % kcal from fat) or (d) 
high-fat high-salt diet (HFSD; 4 % salt, 45 % kcal from fat) 21 days prior to pregnancy and during 
gestation. Metabolites from maternal and fetal livers, and placenta were identified using gas and 
liquid chromatography combined with mass spectrometry. Results: Maternal HF intake resulted in 
reduced fetal weight. Altered metabolite profiles were observed in the HF maternal and fetal liver, 
and placenta. Polyunsaturated fatty acid metabolism was significantly altered in maternal and fetal 
liver by maternal fat intake. Conclusion: Excess of linoleic and alpha-linoleic acid (essential fatty 
acids) may be detrimental during placentation and associated with a reduction in fetal weight. 
Additionally, maternal, placental and fetal response to increased fat consumption seems likely to 
involve palmitoleic acid utilization as an adaptive response during maternal obesity.Copyright © 
2016, Springer Science+Business Media New York. 
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22. Placental findings associated with maternal obesity at early pregnancy 

Author(s): He M.; Larson L.; Bourjeily G.; Curran P.; Martin S.; Raker C. 

Source: Pathology Research and Practice; Apr 2016; vol. 212 (no. 4); p. 282-287 

Publication Date: Apr 2016 

Publication Type(s): Article 

PubMedID: 26861722 

Abstract:Introduction: Obesity during pregnancy is associated with a wide spectrum of maternal, 
fetal and neonatal complications. This study compared placental pathology in women with obesity 
and normal weight gravidas. Materials and methods: This is a retrospective case-control study. The 
sample was randomly selected from a total of 1000 deliveries of largely Caucasian population in a 
single institution, recruited for the study of sleep disordered breathing, where the placenta is 
submitted for pathological examination for clinical indications based on national guidelines. Cases 
(Body mass index - BMI >= 30 kg/m2; n = 47) and controls (BMI < 25 kg/m2, n = 45) were selected 
based on BMI obtained from the first prenatal visit. Placental pathology, clinical parameters and 
limited outcomes were extracted from medical records. Placental weight range was defined as small 
for gestational age (SGA) if <10th percentile, large for gestational age (LGA) if >90th percentile. 
Results: Mean BMI was 36.2 +/- 5.5 in the group with obesity and 21.7 +/- 1.9 in the control group (p 
< 0.01). There was a significantly higher prevalence of diabetes in cases compared to controls (14/47 
vs. 3/45, p = 0.006) while preterm birth was significantly higher in the control group (9/47 vs. 19/46, 
p = 0.02). There were more LGA placentas in cases versus controls (12/47 vs. 2/46, p = 0.007; even 
after adjusting for diabetes). More histological features of inflammation, marginal insertion of the 
umbilical cord and intervillous thrombi in the parenchyma were also noted in the case group. 
Conclusions: Results from the current study suggest that maternal obesity measured at early 
pregnancy may have effects on both placental implantation and growth, and further exacerbate the 
hypercoagulable state in placenta.Copyright © 2016 Elsevier GmbH. 
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23. The impact of maternal metabolic phenotype on maternal and perinatal outcomes 

Author(s): Grieger J.A.; Leemaqz S.Y.; Dekker G.A.; Bianco-Miotto T.; Roberts C.T.; Poston L.; 
McCowan L.; Kenny L.; Myers J.; Simpson N. 

Source: Obesity Reviews; Apr 2016; vol. 17 ; p. 93 

Publication Date: Apr 2016 

Publication Type(s): Conference Abstract 

Available  at Obesity Reviews -  from Wiley Online Library Science , Technology and Medicine 
Collection 2017  

Abstract:Maternal obesity associates with pregnancy complications but the impact of maternal 
metabolic health is unknown. We aimed to determine whether metabolic phenotype, with or 
without obesity, associates with adverse pregnancy outcomes (gestational diabetes, GDM; small for 
gestational age, SGA; intrauterine growth restriction, IUGR) in the large multi-centre SCOPE Study 
(n=5488). Metabolic phenotype was determined according to modified criteria used for metabolic 
syndrome (<=4 abnormalities vs 5-8 abnormalities including glucose, mean arterial pressure, lipids 
and CRP at 15 weeks gestation), and additionally categorized for obesity (BMI >=30 kg/m2 vs <30 
kg/m2). Multivariable models were used to assess the relationships between pregnancy outcomes 
and metabolic phenotype. Compared to metabolically healthy and lean, being metabolically 
unhealthy and obese increased risk for SGA and IUGR by 59% and 87%, respectively. In a separate 
model, compared to women who were metabolically healthy, being metabolically unhealthy 
irrespective of BMI, women had an increased risk for GDM (OR 2.67; 95% CI: 1.58, 4.51), while 
maternal BMI increased risk weakly (OR 1.07; 95% CI: 1.03, 1.11). The combination of poor metabolic 
health and obesity increased risk for aberrant fetal growth, while poor metabolic health, 
independent of obesity, significantly increased risk for GDM. We recommend targeted interventions 
to optimise maternal metabolic health and BMI to promote successful pregnancy outcomes. 
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24. Effect of maternal high fat diet on placental gene expression in a mouse model of 
preeclampsia/fetal growth restriction 

Author(s): Rutherford E.J.; Ponnampalam A.P.; Baker P.N.; Stanley J.L.; Davidge S.T.; Sibley C.P. 

Source: Reproductive Sciences; Mar 2016; vol. 23 (no. 1) 

Publication Date: Mar 2016 

Publication Type(s): Conference Abstract 

Abstract:INTRODUCTION: Previously we demonstrated that maternal high fat diet (HFD) was 
associated with fetal growth restriction in both control C57BL/6J mice and mice deficient in the 
enzyme catechol-O-methyl transferase (COMT-/-), and increased blood pressure in pregnant COMT- 
/- mice. This was associated with significant alterations in utero-placental perfusion. Given the key 
role of the placenta in both fetal growth and the development of preeclampsia, the aim of this study 
was to determine the effect of maternal HFD on placental gene expression. METHODS: Female 
C57BL6/J and COMT-/- mice received normal diet (4% kcal from fat) or HFD (60% kcal from fat) for 8 
weeks prior to mating (n=6-11). Placentas were collected at gestational day 18.5 and gene 
expressions determined using RT-PCR. Genes investigated included nutrient transporters (GLUT1, 2, 
3 and 4, SNAT2 and 4, CD36 and DLK1), angiogenic (PlGF, VEGFR1 and 2) and inflammatory (TLR4, IL-
1beta, IL-6 and TNF-alpha) markers. RESULTS: Gene expression of nutrient transporters was 
significantly increased in placentas from mice fed a HFD, with a significant increase in GLUT1 
(q=0.013) and CD36 (q=0.047) expression, and a trend towards increased GLUT3 (q=0.06) and SNAT2 
(q=0.05) expression. There was also a significant increase in gene expression of the pro-angiogenic 
factor PlGF (q=0.027) and the inflammatory marker IL-1beta (q=0.033). CONCLUSIONS: Maternal 
high fat diet had a significant effect on placental nutrient transporters, with a significant increase in 
the expression of glucose and fatty acid transporters, and a trend towards an increase in amino acid 
transporters. This may be a compensatory measure to counteract the reduced utero-placental 
perfusion and associated fetal growth restriction previously observed. Increased PlGF gene 
expression may also be an attempt to increase placental efficiency. As maternal obesity is an 
important risk factor in a number of pregnancy complications it is important to better understand its 
effects on placental development and function. 
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25. Obesity and early fetal growth 

Author(s): Bukowski R.; Kohari K.; D'Alton M.; Malone F.; Culhane J. 

Source: Reproductive Sciences; Mar 2016; vol. 23 (no. 1) 

Publication Date: Mar 2016 

Publication Type(s): Conference Abstract 

Abstract:INTRODUCTION: Animal studies have shown that environmental exposures are associated 
with mitochondrial dysfunction affecting oocyte quality and early embryonic development. The aim 
of this study was to investigate the association between environmental exposures affecting 
mitochondrial function and early fetal growth. METHODS: In a prospective cohort of 1,020 singleton 
pregnancies conceived with assistance of in vitro fertilization or intrauterine insemination with 
precisely known duration of pregnancy early fetal growth was estimated at 10 4/7 to 13 6/7 weeks. 
The difference between observed and expected based on duration of pregnancy crown-rump length 
was expressed as percentiles for gestational age. The late fetal growth was defined as difference 
between birth weight and early fetal growth percentiles. The relationship between early fetal 
growth and environmental exposures: maternal BMI in early pregnancy, diabetes, smoking, age and 
use of folic acid were evaluated using linear regression. RESULTS: BMI was inversely proportional to 
the percentile of early fetal growth. Each unit of BMI was associated with 0.7 percentile decrease in 
early fetal size (coefficient [95% CI] -0.007 [-0.011, -0.004], p<0.0001). Obese women (BMI>30 
kg/m2) had mean fetal size 7 percentiles lower than other women (coefficient [95% CI] -0.07 [-0.13, -
0.02], p=0.006). Conversely, BMI was positively associated with late fetal growth. Obese women had 
a mean increase in fetal size between 1st trimester and birth 14 percentiles higher than other 
women (coefficient [95% CI] 0.14 [0.07, 0.21], p<0.0001). There was no significant association 
between early fetal size and other environmental exposures affecting mitochondrial function. 
CONCLUSIONS: Woman's weight and especially obesity in early pregnancy is associated with 
detrimental effect on early fetal growth. The later fetal growth until birth is increased in obese 
women resulting in larger birth weights. These findings show that negative effect of obesity on 
pregnancy outcome is already established at the onset of pregnancy and provide strong rationale for 
weight control before conception. 
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26. Prepregnancy Obesity and Birth Outcomes 

Author(s): Averett S.L.; Fletcher E.K. 

Source: Maternal and child health journal; Mar 2016; vol. 20 (no. 3); p. 655-664 

Publication Date: Mar 2016 

Publication Type(s): Article 

PubMedID: 26515472 

Available  at Maternal and Child Health Journal -  from SpringerLink  

Available  at Maternal and Child Health Journal -  from ProQuest (Hospital Premium Collection) - NHS 
Version  

Available  at Maternal and Child Health Journal -  from EBSCO (CINAHL Plus with Full Text)  

Abstract:OBJECTIVE: To investigate the association between prepregnancy obesity and birth 
outcomes using fixed effect models comparing siblings from the same mother.METHODS: A total of 
7496 births to 3990 mothers from the National Longitudinal Survey of Youth 1979 survey are 
examined. Outcomes include macrosomia, gestational length, incidence of low birthweight, preterm 
birth, large and small for gestational age (LGA, SGA), c-section, infant doctor visits, mother's and 
infant's days in hospital post-partum, whether the mother breastfed, and duration of breastfeeding. 
Association of outcomes with maternal pre-pregnancy obesity was examined using Ordinary Least 
Squares (OLS) regression to compare across mothers and fixed effects to compare within 
families.RESULTS: In fixed effect models we find no statistically significant association between most 
outcomes and prepregnancy obesity with the exception of LGA, SGA, low birth weight, and preterm 
birth. We find that prepregnancy obesity is associated with a with lower risk of low birthweight, SGA, 
and preterm birth but controlling for prepregnancy obesity, increases in GWG lead to increased risk 
of LGA.CONCLUSIONS: Contrary to previous studies, which have found that maternal obesity 
increases the risk of c-section, macrosomia, and LGA, while decreasing the probability of 
breastfeeding, our sibling comparison models reveal no such association. In fact, our results suggest 
a protective effect of obesity in that women who are obese prepregnancy have longer gestation 
lengths, and are less likely to give birth to a preterm or low birthweight infant. 
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27. The impact of abnormal glucose tolerance and obesity on fetal growth 

Author(s): Graves E.; Van Aarsen K.; Yama B.; Yuan S.; Campbell M.K.; Hill D.J.; Evers S. 

Source: Journal of Diabetes Research; 2015; vol. 2015 

Publication Date: 2015 

Publication Type(s): Article 

PubMedID: 25977929 

Available  at Journal of Diabetes Research -  from Europe PubMed Central - Open Access  

Abstract:Factors linked with insulin resistance were examined for their association with large-for-
gestational-age (LGA) infant birth weight and gestational diabetes. Study Design. Data came from a 
longitudinal cohort study of 2,305 subjects without overt diabetes, analyzed using multinomial 
logistic and linear regression. Results. High maternal BMI (OR = 1.53 (1.11, 2.12)), height (1.98 (1.62, 
2.42)), antidepressant use (1.71 (1.20, 2.44)), pregnancy weight-gain exceeding 40 pounds (1.79 
(1.25, 2.57)), and high blood sugar (2.68, (1.53, 5.27)) were all positively associated with LGA birth. 
Strikingly, the difference in risk from diagnosed and treated gestational diabetes compared to 
women with a single abnormal glucose tolerance test (but no diagnosis of gestational diabetes) was 
significant (OR = 0.65, p = 0.12 versus OR = 2.84, p < 0.01). When weight/length ratio was used 
instead, different factors were found to be significant. BMI and pregnancy weight-gain were found 
to influence the development of gestational diabetes, through an additive interaction. Conclusions. 
High prepregnancy BM, height, antidepressant use, pregnancy weight-gain exceeding 40 pounds, 
and high blood sugar were associated with LGA birth, but not necessarily infant weight/length ratio. 
An additive interaction between BMI and pregnancy weight-gain influenced gestational diabetes 
development.Copyright © 2015 Erin Graves et al. 
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28. Effects of maternal obesity on antenatal, perinatal and neonatal outcomes 

Author(s): Avci M.E.; Kocaer M.; Sanlikan F.; Celik M.; Gocmen A.; Avci A. 

Source: Journal of Maternal-Fetal and Neonatal Medicine; Nov 2015; vol. 28 (no. 17); p. 2080-2083 

Publication Date: Nov 2015 

Publication Type(s): Article 

PubMedID: 25327177 

Abstract:Objective: Obesity is critically important to maternal and fetal health during the perinatal 
period. We have detected an increasing prevalence of maternal obesity in recent years and 
investigated its complications during pregnancy.Methods: A total of 931 pregnant females were 
investigated between March 2012 and March 2013. The patients were divided into four groups: 
body mass index (BMI) < 18.5 kg/m2 was underweight, 18.5-24.9 kg/m2 was normal weight, 25-29.9 
kg/m2 was overweight and >=30 kg/m2 was obese. The effects of obesity on fetal and maternal 
outcomes were investigated.Results: Significant increases in pregnancy-induced hypertension, 
gestational diabetes mellitus, cesarean delivery, premature rupture of membranes, shoulder 
dystocia, meconium-stained amniotic fluid, abnormal heart rate pattern and postpartum infection 
rates were found in the obese group during the perinatal period. Adverse maternal effects in obese 
cases were significantly more frequent than those in normal-weight cases. Preterm birth, perinatal 
mortality, low APGAR scores, newborn intensive care unit requirement, hypoglycemia and 
macrosomia rates were significantly higher in obese cases than those in non-obese cases. However, 
low birth weight infant rate was higher in the low BMI cases than that in the other BMI categories (p 
< 0.01).Conclusion: We conclude that obesity is an important factor associated with pregnancy 
complications and the increase in maternal-fetal morbidity and mortality.Copyright © 2014 © 2014 
Informa UK Ltd. 

Database: EMBASE 

 

29. Exploring the relationship between maternal body mass index and offspring birth weight: 
Analysis of routinely collected data from 1967 to 2010 in Aberdeen, Scotland 

Author(s): Brewster A.J.; Hardock V.; Bhattacharya S. 

Source: Journal of Obstetrics and Gynaecology; Nov 2015; vol. 35 (no. 8); p. 810-816 

Publication Date: Nov 2015 

Publication Type(s): Article 

PubMedID: 26076310 

Abstract:A retrospective cohort study was undertaken to assess the relationship between maternal 
body mass index (BMI) and neonatal birth weight. Data were extracted from Aberdeen Maternity 
and Neonatal Databank on all deliveries (n = 94049) occurring between 1967 and 2010. Compared 
with mothers whose weight was in the normal range, the adjusted odds of delivering a high-birth-
weight infant were 0.63 (95% confidence interval: 0.59, 0.67), 1.44 (1.39, 1.50); 1.83 (1.72, 1.95); 
2.22 (2.04, 2.43) in underweight, overweight, obese and morbidly obese mothers, respectively. 
Similarly, the adjusted odds of delivering a low-birth-weight baby decreased with increasing 
maternal BMI from 1.38 (1.23, 1.55) in underweight women to 0.80 (0.72, 0.89) in overweight 
women; 0.78 (0.67, 0.93) in obese and 0.56 (0.44, 0.71) in morbidly obese mothers. These 
relationships were only evident after adjustment for gestational age, presumably because higher 
maternal BMI is also, in some cases, associated with pre-term deliveries.Copyright © 2015 © 2015 
Taylor & Francis Group, LLC. 
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30. Early gestational weight gain rate and adverse pregnancy outcomes in Korean women 

Author(s): Cho E.-H.; Hur J.; Lee K.-J. 

Source: PLoS ONE; Oct 2015; vol. 10 (no. 10) 

Publication Date: Oct 2015 

Publication Type(s): Article 

PubMedID: 26465322 

Available  at PLoS ONE -  from PubMed Central  

Abstract:During pregnancy, many women gain excessive weight, which is related to adverse 
maternal and neonatal outcomes. In this study, we evaluated whether rate of gestational weight 
gain (RGWG) in early, mid, and late pregnancy is strongly associated with adverse pregnancy 
outcomes. A retrospective chart review of 2,789 pregnant Korean women was performed. Weights 
were recorded at the first clinic visit, during the screening test for fetal anomaly, and during the 50g 
oral glucose challenge test and delivery, to represent early, mid, and late pregnancy, respectively. A 
multivariate logistic regression analysis was performed to examine the relationship between RGWG 
and adverse pregnancy outcomes. At early pregnancy, the RGWG was significantly associated with 
high risk of developing gestational diabetes mellitus (GDM), pregnancy-induced hypertension (PIH), 
large for gestational age (LGA) infants, macrosomia, and primary cesarean section (P-CS). The RGWG 
of mid pregnancy was not significantly associated with any adverse pregnancy outcomes. The RGWG 
at late pregnancy was significantly associated with a lower risk of developing GDM, preterm birth 
and P-CS, but with a higher risk of developing LGA infants and macrosomia. When the subjects were 
divided into three groups (Underweight, Normal, and Obese), based on pre-pregnancy body mass 
index (BMI), the relationship between early RGWG and adverse pregnancy outcomes was 
significantly different across the three BMI groups. At early pregnancy, RGWG was not significantly 
associated to adverse pregnancy outcomes for subjects in the Underweight group. In the Normal 
group, however, early RGWG was significantly associated with GDM, PIH, LGA infants, macrosomia, 
P-CS, and small for gestational weight (SGA) infants, whereas early RGWG was significantly 
associated with only a high risk of PIH in the Obese group. The results of our study suggest that early 
RGWG is significantly associated with various adverse pregnancy outcomes and that proper 
preemptive management of early weight gain, particularly in pregnant women with a normal or 
obese pre-pregnancy BMI, is necessary to reduce the risk of developing adverse pregnancy 
outcomes. Copyright:Copyright © 2015 Cho et al. This is an open access article distributed under the 
terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, 
and reproduction in any medium, provided the original author and source are credited. 
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31. Maternal obesity and adverse pregnancy outcomes 

Author(s): Garcia Solbas S.; Sanchez Fernandez C.; Burgos Anguita M.D.C.; Martinez Forte S.; Ramos 
Ruiz M.E.; Martinez Alonso L.; Di Giovanni C.; Fernandez Soriano M.A. 

Source: Journal of Perinatal Medicine; Oct 2015; vol. 43 

Publication Date: Oct 2015 

Publication Type(s): Conference Abstract 

Available  at Journal of Perinatal Medicine -  from International DOI Foundation  

Abstract:Objective: to evaluate whether obese women are at increased risk of suffering pregnancy 
complications, comparing pregnancy outcomes in these women with the rest of the population. 
Methods: we performed a retrospective data analysis of the deliveries occurred in our department 
between 1 January and 31 December 2013. The variables analyzed were: body mass index (BMI) and 
incidence of pregnancy complications. Maternal obesity was defined as a BMI greater than or equal 
to 30 kg/m2. Results: total number of deliveries during that period was 3025. We found that 251 
women (8'29%) had a BMI > 30 Kg/m2 at the beginning of gestation. Out of these, in 11 women 
(4'38%) gestational hypothyroidism was diagnosed, while the prevalence of this disease in general 
population is 2'5% (not statistically significant difference). If we look at the cases of gestational 
diabetes, in the group of obese women 33 cases (13'15%) were found, compared with an incidence 
of 8'2% in general population (not statistically significant difference). Furthermore, 7 cases (2'8%) 
had oral carbohydrates intolerance. Regarding the cases of hypertensive disorders during pregnancy, 
whose global incidence is 2'5%, in the group of obese women we found an incidence of 5'58%, being 
these difference statistically significant (p<0'05). We registered 10 cases of gestational hypertension 
(71'43%), 3 cases of preeclampsia (21'43%) and one case of severe preeclampsia associated to fetal 
growth restriction (7'14%). On the other hand, regarding perinatal outcomes, as polyhydramnios, 
oligohydramnios, preterm birth and corioamnionitis, prevalence of these disorders in the group of 
obese women was similar to general population. Forty three cases (17'13%) of premature rupture of 
membranes were found and just one of them was preterm. Conclusions: Obese pregnant women in 
our area have an increased incidence of endocrine and hypertensive disorders compared to the rest 
of the population. A major prepregnancy maternal weight control could be useful to avoid some 
adverse pregnancy outcomes. 
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32. Maternal body mass index and risk of birth and maternal health outcomes in low- and middle-
income countries: A systematic review and meta-analysis 

Author(s): Rahman M.M.; Abe S.K.; Kanda M.; Narita S.; Rahman M.S.; Bilano V.; Gilmour S.; Shibuya 
K.; Ota E. 

Source: Obesity Reviews; Sep 2015; vol. 16 (no. 9); p. 758-770 

Publication Date: Sep 2015 

Publication Type(s): Article 

Available  at Obesity reviews : an official journal of the International Association for the Study of 
Obesity -  from Wiley Online Library Science , Technology and Medicine Collection 2017  

Abstract:We conducted a systematic review and meta-analysis of population-based cohort studies 
of maternal body mass index (BMI) and risk of adverse birth and health outcomes in low- and 
middle-income countries. PubMed, Embase, CINAHL and the British Nursing Index were searched 
from inception to February 2014. Forty-two studies were included. Our study found that maternal 
underweight was significantly associated with higher risk of preterm birth (odds ratio [OR], 1.13; 
95% confidence interval [CI], 1.01-1.27), low birthweight (OR, 1.66; 95% CI, 1.50-1.84) and small for 
gestational age (OR, 1.85; 95% CI, 1.69-2.02). Compared with mothers with normal BMI, overweight 
or obese mothers were at increased odds of gestational diabetes, pregnancy-induced hypertension, 
pre-eclampsia, caesarean delivery and post-partum haemorrhage. The population-attributable risk 
(PAR) indicated that if women were entirely unexposed to overweight or obesity during the pre-
pregnancy or early pregnancy period, 14% to 35% fewer women would develop gestational diabetes, 
pre-eclampsia or pregnancy-induced hypertension in Brazil, China, India, Iran or Thailand. The 
highest PAR of low birthweight attributable to maternal underweight was found in Iran (20%), 
followed by India (18%), Thailand (10%) and China (8%). Treatment and prevention of maternal 
underweight, overweight or obesity may help reduce the burden on maternal and child health in 
developing countries.Copyright © 2015 World Obesity. 
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33. Gestational weight gain in obese women by class of obesity and select maternal/newborn 
outcomes: A systematic review 

Author(s): Faucher M.A.; Barger M.K. 

Source: Women and Birth; Sep 2015; vol. 28 (no. 3) 

Publication Date: Sep 2015 

Publication Type(s): Article 

PubMedID: 25866207 

Abstract:Background: Obesity and gestational weight gain impact maternal and fetal risks. 
Gestational weight gain guidelines are not stratified by severity of obesity. Aim: Conduct a 
systematic review of original research with sufficient information about gestational weight gain in 
obese women stratified by obesity class that could be compared to current Institute of Medicine 
guidelines. Evaluate variance in risk for selected outcomes of pregnancy with differing gestational 
weight gain in obese women by class of obesity. Methods: A keyword advanced search was 
conducted of English-language, peer-reviewed journal articles using 3 electronic databases, article 
reference lists and table of content notifications through January 2015. Data were synthesized to 
show changes in risk by prevalence. Findings: Ten articles met inclusion criteria. Outcomes assessed 
were large for gestational age, small for gestational age, and cesarean delivery. Results represent 
nearly 740,000 obese women from four different countries. Findings consistently demonstrated 
gestational weight gain varies by obesity class and most obese women gain more than 
recommended by Institute of Medicine guidelines. Obese women are at low risk for small for 
gestational age and high risk for large for gestational age and risk varies with class of obesity and 
gestational weight gain. Research suggests the lowest combined risk of selected outcomes with 
weight gain of 5-9. kg in women with class I obesity, 1 to less than 5. kg for class II obesity and no 
gestational weight gain for women with class III obesity. Conclusions: Gestational weight gain 
guidelines may need modification for severity of obesity.Copyright © 2015 The Authors. 
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34. Standardization of amniotic fluid leptin levels and utility in maternal overweight and fetal 
undergrowth 

Author(s): Scott-Finley M.; Habli M.; Hinton A.C.; Polzin W.J.; Woo J.G.; Ramos-Gonzales O.; Cnota 
J.F.; Hinton R.B.; Wang Y.; Kamath-Rayne B.D.; Crombleholme T.M. 

Source: Journal of Perinatology; Aug 2015; vol. 35 (no. 8); p. 547-552 

Publication Date: Aug 2015 

Publication Type(s): Article 

PubMedID: 25927274 

Available  at Journal of perinatology : official journal of the California Perinatal Association -  from 
ProQuest (Hospital Premium Collection) - NHS Version  

Abstract:Leptin is an adipokine that regulates energy homeostasis. The objective of this study was to 
establish a gestational age-specific standard for amniotic fluid leptin (AFL) levels and examine the 
relationship between AFL, maternal overweight and fetal growth restriction.Study Design:Amniotic 
fluid was obtained at mid-gestation from singleton gravidas, and leptin was quantified using 
enzyme-linked immunosorbent assay. Amniotic fluid samples from 321 term pregnancies were 
analyzed. Clinical data, including fetal ultrasound measurements and maternal and infant 
characteristics, were available for a subset of patients (n=45).Results:The median interquartile range 
AFL level was significantly higher at 14 weeks' gestation (2133 pg ml-1 (1703 to 4347)) than after 33 
weeks' gestation (519 pg ml-1 (380 to 761), P trend<0.0001), an average difference of 102 pg ml-1 
per week. AFL levels were positively correlated with maternal pre-pregnancy body mass index (BMI) 
(r=0.36, P=0.03) adjusting for gestational age at measurement, but were not associated with fetal 
growth.Conclusions:AFL levels are higher at mid-gestation than at late gestation, and are associated 
with maternal pre-pregnancy BMI.Copyright © 2015 Nature America, Inc. 
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35. Longitudinal changes in gestational weight gain and the association with intrauterine fetal 
growth 

Author(s): Hinkle S.N.; Grantz K.L.; Johns A.M.; Albert P.S.; Kim S. 

Source: European Journal of Obstetrics Gynecology and Reproductive Biology; Jul 2015; vol. 190 ; p. 
41-47 

Publication Date: Jul 2015 

Publication Type(s): Article 

PubMedID: 25978857 

Available  at European Journal of Obstetrics & Gynecology and Reproductive Biology -  from PubMed 
Central  

Abstract:Objective Total pregnancy weight gain has been associated with infant birthweight; 
however, most prior studies lacked repeat ultrasound measurements. Understanding of the 
longitudinal changes in maternal weight gain and intrauterine changes in fetal anthropometrics is 
limited. Study design Prospective data from 1314 Scandinavian singleton pregnancies at high-risk for 
delivering small-for-gestational-age (SGA) were analyzed. Women had >=1 (median 12) antenatal 
weight measurements. Ultrasounds were targeted at17, 25, 33, and 37 weeks of gestation. Analyses 
involved a multi-step process. First, trajectories were estimated across gestation for maternal weight 
gain and fetal biometrics [abdominal circumference (AC, mm), biparietal diameter (BPD, mm), femur 
length (FL, mm), and estimated fetal weight (EFW, g)] using linear mixed models. Second, the 
association between maternal weight changes (per 5 kg) and corresponding fetal growth from 0 to 
17, 17 to 28, and 28 to 37 weeks was estimated for each fetal parameter adjusting for prepregnancy 
body mass index, height, parity, chronic diseases, age, smoking, fetal sex, and weight gain up to the 
respective period as applicable. Third, the probability of fetal SGA, EFW <10th percentile, at the 3rd 
ultrasound was estimated across the spectrum of maternal weight gain rate by SGA status at the 2nd 
ultrasound. Results From 0 to 17 weeks, changes in maternal weight were most strongly associated 
with changes in BPD [beta = 0.51 per 5 kg (95%CI 0.26, 0.76)] and FL [beta = 0.46 per 5 kg (95%CI 
0.26, 0.65)]. From 17 to 28 weeks, AC [beta = 2.92 per 5 kg (95%CI 1.62, 4.22)] and EFW [beta = 58.7 
per 5 kg (95%CI 29.5, 88.0)] were more strongly associated with changes in maternal weight. 
Increased maternal weight gain was significantly associated with a reduced probability of 
intrauterine SGA; for a normal weight woman with SGA at the 2nd ultrasound, the probability of 
fetal SGA with a weight gain rate of 0.29 kg/w (10th percentile) was 59%, compared to 38% with a 
rate of 0.67 kg/w (90th percentile). Conclusion Among women at high-risk for SGA, maternal weight 
gain was associated with fetal growth throughout pregnancy, but had a differential relationship with 
specific biometrics across gestation. For women with fetal SGA identified mid-pregnancy, increased 
antenatal weight gain was associated with a decreased probability of fetal SGA approximately 7 
weeks later.Copyright © 2015 Elsevier Ireland Ltd. All rights reserved. 
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36. Gestational weight gain trend and population attributable risks of adverse fetal growth 
outcomes in Ohio 

Author(s): Chen A.; Xu F.; Xie C.; Wu T.; Vuong A.M.; Defranco E.A.; Miao M.; Yuan W. 

Source: Paediatric and Perinatal Epidemiology; Jul 2015; vol. 29 (no. 4); p. 346-350 

Publication Date: Jul 2015 

Publication Type(s): Article 

PubMedID: 26053563 

Available  at Paediatric and Perinatal Epidemiology -  from Wiley Online Library Science , Technology 
and Medicine Collection 2017  

Available  at Paediatric and Perinatal Epidemiology -  from PubMed Central  

Abstract:Background The trend of gestational weight gain (GWG) in relation to the Institute of 
Medicine (IOM) guidelines and the population attributable risks (PARs) of GWG on fetal growth 
outcomes remain unclear. Methods We analysed Ohio birth certificates from 2006 to 2012 to 
examine GWG trend by prepregnancy body mass index, to calculate the risk of small- and large-for-
gestational age (SGA and LGA), and macrosomia (birthweight >4000-g or >4500-g) infants, and to 
estimate the PARs of GWG below or above the guidelines. Results Of 869-531 women who delivered 
singleton live births at 22-44 weeks of gestation, 4.5% were underweight, 48.9% were normal 
weight, 23.9% were overweight, and 22.7% were obese before pregnancy. About 36.5% of 
underweight, 52.6% of normal weight, 72.5% of overweight, and 62.4% of obese women gained 
weight above the guidelines, with only slight changes from 2006 to 2012. Also, 34.9% of 
underweight, 20.1% of normal weight, 16.3% of overweight, and 27.0% of obese women gained 
weight below the guidelines. The PAR of GWG below or above the guidelines was -13% for SGA, 
32.6% for LGA, 28.1% for macrosomia >4000-g, and 48.3% for macrosomia >4500-g, mostly driven by 
currently GWG above the guidelines in normal weight, overweight, and obese women. Conclusions A 
high percentage of pregnant women gained weight outside of the current IOM GWG guidelines; 
however, changes from 2006 to 2012 were small. GWG above the IOM guidelines significantly 
contributed to a large proportion of LGA and macrosomic infants in the general 
population.Copyright © 2015 John Wiley & Sons Ltd. 
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37. The effects of morbid obesity on maternal and neonatal health outcomes: A systematic review 
and meta-analyses 

Author(s): Lutsiv O.; Mah J.; Beyene J.; Mcdonald S.D. 

Source: Obesity Reviews; Jul 2015; vol. 16 (no. 7); p. 531-546 

Publication Date: Jul 2015 

Publication Type(s): Article 

PubMedID: 25912896 

Available  at Obesity Reviews -  from Wiley Online Library Science , Technology and Medicine 
Collection 2017  

Abstract:Morbidly obese (Class III, body mass index [BMI]>=40kgm-2) women constitute 8% of 
reproductive-aged women and are an increasing proportion; however, their pregnancy risks have 
not yet been well understood. Hence, we performed meta-analyses following the MOOSE (Meta-
Analysis of Observational Studies in Epidemiology) guideline, searching Medline and Embase from 
their inceptions. To examine graded relationships, we compared Class III obesity to Class I and I/II, 
and separately to normal weight. We found important effects on all three primary outcomes in 
morbidly obese women: preterm birth <37 weeks was 31% higher compared with Class I (relative 
risk [RR] 1.31 [1.19, 1.43]) and 20% higher than Class I/II (RR 1.20 [1.13, 1.27]), large-for-gestational 
age was higher (RR 1.37 [1.29, 1.45] and RR 1.30 [1.24, 1.36] compared with Class I and I/II, 
respectively), while small-for-gestational age was lower (RR 0.89 [0.84, 0.93] compared with Class I, 
with nearly identical reductions for Class I/II). Morbidly obese women have higher risks of preterm 
birth, large-for-gestational age and numerous other adverse maternal and infant health outcomes, 
relative to not only normal weight but also Class I or I/II obese women. These findings have 
important implications for screening and care of morbidly obese pregnant women, to try to decrease 
adverse outcomes.Copyright © 2015 World Obesity. 
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38. Association of pre-pregnancy body mass index with preterm birth and birthweight percentiles 
in systemic lupus erythematosus 

Author(s): Eudy A.; Siega-Riz A.M.; Engel S.; Franceschini N.; Howard A.G.; Clowse M.; Petri M. 

Source: Annals of the Rheumatic Diseases; Jun 2015; vol. 74 ; p. 567 

Publication Date: Jun 2015 

Publication Type(s): Conference Abstract 

Available  at Annals of the Rheumatic Diseases -  from BMJ Journals - NHS  

Available  at Annals of the Rheumatic Diseases -  from ProQuest (Hospital Premium Collection) - NHS 
Version  

Abstract:Background: Women with systemic lupus erythematosus (SLE) have an increased risk of 
delivering preterm and low birthweight infants. In the general population, maternal obesity is 
associated with an increased risk of preterm birth and lower risk for small for gestational age (SGA) 
infants. The effect of maternal obesity on birth outcomes among SLE patients is unknown. 
Objectives: To estimate the association of pre-pregnancy body mass index (BMI) among women with 
SLE on preterm birth and birthweight for gestational age percentiles in live born infants. Methods: 
We used data prospectively collected in the Hopkins Lupus Pregnancy Cohort from 1987-2011 
(n=450 pregnancies). Our analysis sample was restricted to SLE patients with a maternal weight 
measurement within one year prior to pregnancy or during the first trimester (n=216). Outcomes of 
interest were preterm birth (<37 weeks gestation), infants born small for gestational age (SGA; 
birthweight <10th percentile for gestational age), and birthweight for gestational age percentiles. 
BMI was categorized as underweight or normal weight (<25 kg/m2), overweight (25-29.9 kg/m2) and 
obese (>=30 kg/m2). Data were analyzed by ANOVA and logistic regression models. Race and 
prednisone use ever during pregnancy were included as a covariates in all models. Results: Of the 
216 eligible pregnancies who had a pre-pregnancy weight available in the eligible time frame, 
patients were 59% white, 32% black, had a median age of 29.2 years, a median disease duration of 
5.1 years and a median highest physician global assessment of disease activity (PGA) score during 
pregnancy of 1.0 (range: 0-2.5). There were 68 preterm births (32%), and the median birthweight 
percentile was 31.5 (19% SGA of 202 live births). The majority of women were underweight or 
normal weight (56%), 24% were overweight and 20% were obese. The frequency of preterm birth 
was 32% for underweight/normal weight women, 41% for overweight women and 18% for obese 
women. The exact odds ratio (OR) for preterm birth for overweight and obese women compared to 
underweight and normal weight women was 1.1 (95% CI: 0.6-2.2), adjusted for race and prednisone 
use. Adjustment for disease activity did not affect the results. The frequency of SGA was 23% for 
underweight/normal weight women, 11% for overweight women and 19% for obese women. The 
exact OR for SGA for overweight and obese women compared to underweight and normal weight 
women was 0.6 (95% CI: 0.3-1.4), adjusted for race and prednisone use during pregnancy. 
Adjustment for disease activity did not affect the results. The mean birthweight for gestational age 
percentile was lower for women classified as underweight/normal weight (31.0+/-23.6 vs. 44.4+/-
27.0 in overweight and 37.6+/-29.9 in obese). Conclusions: While pre-pregnancy BMI was not 
significantly associated with preterm birth or SGA, our results suggest that, although the precision of 
the estimate is limited due to the small sample, being overweight and obese may potentially be 
protective against SGA, which is similar to what is seen in the general population. 
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39. Patterns of gestational weight gain related to fetal growth among women with overweight and 
obesity 

Author(s): Catov J.M.; Althouse A.; Hubel C.; Abatemarco D.; Davis E.M. 

Source: Obesity; May 2015; vol. 23 (no. 5); p. 1071-1078 

Publication Date: May 2015 

Publication Type(s): Article 

PubMedID: 25865858 

Available  at Obesity -  from Wiley Online Library Science , Technology and Medicine Collection 2017  

Available  at Obesity -  from ProQuest (Hospital Premium Collection) - NHS Version  

Available  at Obesity -  from PubMed Central  

Abstract:Objective Maternal obesity is associated with increased risk of large-for-gestational-age 
(LGA) and small-for-gestational-age (SGA) births. Both are related to childhood obesity. This study 
considers that the patterns of gestational weight gain (GWG) may help to disentangle these 
competing risks. Methods Patterns of GWG were characterized among a cohort of women with 
overweight or obesity (n-=-651). Polytomous logistic regression models were tested for associations 
between GWG patterns and birth weight outcomes: SGA (<10th) and LGA (>90th percentile). Results 
Rates of SGA were higher than those for LGA (14.9% vs. 7.8%). Four GWG patterns were identified: 
consistently high (29%), early adequate/late high (33%), consistently adequate (18%), and 
consistently low (20%). Risk of LGA was highest in women with consistently high GWG (adjusted 
odds ratio [OR] 4.62 [1.53, 13.96]), and risk was elevated, but with lower magnitude, among women 
with early adequate/late high gains (OR 3.07 [1.01, 9.37]). High GWG before 20 weeks, regardless of 
later gain, was related to LGA. Low gain before 20 weeks accompanied by high gain later may be 
associated with reduced SGA risk (0.55 [0.29, 1.07]). Conclusions The pattern of weight gain during 
pregnancy may be an important contributor to or marker of abnormal fetal growth among women 
with overweight or obesity.Copyright © 2015 The Obesity Society. 
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Publication Date: Jan 2015 

Publication Type(s): Review 
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Available  at Journal of pediatric genetics -  from PubMed Central  

Abstract:Obesity is a growing global health epidemic. It is estimated that more than 20% of 
pregnancies are complicated by obesity. Prepregnancy obesity has been associated with birth 
defects such as neural tube defects, macrosomia, fetal death, and long-term effects such as asthma 
on the offspring. We provide a summary of the most recent studies and meta-analyses on obesity 
and birth outcome. Possible mechanisms of actions are explored and recommendations for further 
research are highlighted.Copyright © 2015 by Georg Thieme. 
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41. Inappropriate weight gain in pregnancy: Association with poor pregnancy outcomes 

Author(s): Hannaford K.; Stout M.; Tuuli M.; Odibo L.; Macones G.; Odibo A. 

Source: American Journal of Obstetrics and Gynecology; Jan 2015; vol. 212 (no. 1) 

Publication Date: Jan 2015 

Publication Type(s): Conference Abstract 

Abstract:OBJECTIVE: In 2009, the institute for medicine (IOM) published guidelines for appropriate 
weight gain in pregnancy based on maternal BMI. We aimed to investigate how weight gain outside 
recommendations (regardless of BMI category) affects the development of small for gestational age 
(SGA), large for gestational age (LGA=birth weight>4000g), preeclampsia (PE), cesarean section (CS) 
and preterm birth before 37 weeks (PTB). STUDY DESIGN: We performed a prospective cohort study 
of singleton, term, non-anomalous fetuses between 2008 and 2012. Maternal BMI was recorded in 
the first trimester. Weight was recorded at the last prenatal visit (mean gestational age 37.6+/-3.6 
weeks) and weight gain during pregnancy calculated. The risk of having SGA, LGA, PE, CS or PTB was 
calculated depending on whether patients gained below or above recommendations individualized 
to their BMI category compared to those who gained within recommendations. Adjusted odds ratios 
(aOR) were estimated using multivariable logistical regression analysis. RESULTS: Of 1079 patients, 
33 (2.9%) were underweight, 553 (49.3%) were normal weight, 279 (25%) were overweight and 255 
(22.8%) were obese. Of the entire cohort, 14.5%gained below, 25%gained within and 61% gained 
above recommendations based on their BMI category. Compared to women who gained within 
recommendations, those who gained below were significantly more likely to have SGA infants 
(20.5% vs. 7.6%, aOR 2.66 (95%CI 1.43-4.96)) and PTB (23.6%vs. 12.4%, aOR 1.97(95%CI 1.16-3.36)). 
Compared to women who gained within recommendations, thosewho gained above were 
significantly more likely to have LGA infants (13% vs 6.7%, aOR 1.95 (95%CI 1.14-3.3). However, this 
was not associated with an increased risk of CS. CONCLUSION: Overall, weight gain below 
recommendations was associated with nearly 3-fold greater risk for SGA and 2-fold greater risk for 
PTB. Weight gain above recommendations was associated with almost 2-fold greater risk for LGA 
infants, but no increase risk for cesarean delivery. (Table Presented). 
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42. Does high prepregnancy body mass index (BMI) mask increased risk for small-for-gestational-
age (SGA) birth weight and associated perinatal mortality? 

Author(s): Hinkle S.; Sjaarda L.; Albert P.; Mendola P.; Grantz K.L. 

Source: American Journal of Obstetrics and Gynecology; Jan 2015; vol. 212 (no. 1) 

Publication Date: Jan 2015 

Publication Type(s): Conference Abstract 

Abstract:OBJECTIVE: Prepregnancy obesity is associated with excess fetal growth; however, whether 
obesity is also associated with versus protective for SGA is debated. Obesity is also associated with 
increased perinatal mortality and may mask pathologic fetal growth restriction. We evaluated the 
prevalence and diagnostic utility of different SGA classification methods for prediction of perinatal 
mortality by prepregnancy BMI. STUDY DESIGN: Using a U.S. obstetrical cohort of 122,566 singleton 
pregnancies without congenital anomalies we compared three methods of classifying neonatal birth 
weight as SGA (<10th percentile): population-based (SGA-POP) (Alexander), intrauterine-based (SGA-
IU) (Hadlock) and customized (SGA-CUST) references. For each SGA method, we evaluated 
prevalence and odds ratios for perinatal mortality and c-statistics to assess diagnostic ability overall 
and by BMI status. RESULTS: Perinatal mortality and SGA-CUST increased with higher BMI (FIGURE), 
while SGA-POP and SGA-IU decreased with increasing maternal BMI. Associations between SGA and 
perinatal mortality had a different pattern; overall, SGA-IU was most strongly associated with 
mortality (TABLE). There was a significant interaction between SGA and BMI for SGA-IU only 
(P=0.004), such that the SGA-IU and perinatal mortality association was lowest in underweight and 
strongest in overweight and obese compared to normal weight women. CONCLUSION: Although 
customized SGA appeared to follow a similar pattern as perinatal mortality across increasing 
maternal BMI, SGA-CUST did not identify neonates at the greatest risk of mortality. The traditional 
intrauterine SGA reference had the best diagnostic ability for perinatal mortality. SGA-IU neonates of 
underweight women had the lowest risk of mortality, while SGA-IU neonates of obese women had a 
substantially higher risk of mortality, suggesting that SGA due to maternal underweight may be of 
different etiology than SGA associated with obesity. Association between small-for-gestational-age 
(SGA) and perinatal mortality overall and across prepregnancy body mass index (BMI) status 
according to different methods for classifying SGA. 
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43. Newborn regional body composition is influenced by maternal obesity, gestational weight gain 
and the birthweight standard score 

Author(s): Carlsen E.M.; Cortes D.; Pryds O.; Renault K.M.; Norgaard K.; Jensen J.E.B.; Hyldstrup L.; 
Nilas L.; Michaelsen K.F. 

Source: Acta Paediatrica, International Journal of Paediatrics; Sep 2014; vol. 103 (no. 9); p. 939-945 

Publication Date: Sep 2014 

Publication Type(s): Article 

PubMedID: 24942370 

Available  at Acta Paediatrica, International Journal of Paediatrics -  from Wiley Online Library 
Science , Technology and Medicine Collection 2017  

Abstract:Aim This study investigated whether newborn body composition is influenced by 
prepregnancy obesity and gestational weight gain (GWG) and explored any associations between 
body composition and birthweight standard score (z-score), categorised by size for gestational age. 
Methods We recruited 231 obese and 80 normal weight mothers and their newborn infants and 
assessed the babies' body composition using dual-energy X-ray absorptiometry. Results The total 
and abdominal fat masses of infants born to mother who were obese before pregnancy were 135 g 
(p < 0.001) and 18 g (p < 0.001) higher than the offspring of normal weight mothers. The infants' fat 
mass increased by 11 g (p < 0.001) for every kilogram of GWG. There were no associations between 
prepregnancy obesity and fat-free mass. The fat percentage was significantly higher in infants who 
were large for gestational age (15.3%) than small for gestational age (5.2%) and appropriate for 
gestational age (9.8%) (p < 0.001). Lower birthweight z-score was associated with a higher 
proportion of abdominal fat mass (p = 0.009). Conclusion Infants born to obese mothers had higher 
fat mass at birth, with abdominal fat accumulation. Low birthweight was associated with a lower 
crude abdominal fat mass, but a higher proportion of total fat mass placed abdominally. ©2014 
Foundation Acta Paediatrica. Published by John Wiley & Sons Ltd. 
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44. Tracking of fetal growth characteristics during different trimesters and the risks of adverse 
birth outcomes. 

Author(s): Gaillard, Romy; Steegers, Eric Ap; de Jongste, Johan C; Hofman, Albert; Jaddoe, Vincent 
Wv 

Source: International journal of epidemiology; Aug 2014; vol. 43 (no. 4); p. 1140-1153 

Publication Date: Aug 2014 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article 

PubMedID: 24603318 

Available  at International Journal of Epidemiology -  from PubMed Central  

Abstract:BACKGROUNDFetal growth characteristics are used to identify influences of several 
maternal characteristics and to identify individuals at increased risk of adverse outcomes. The extent 
to which fetal growth characteristics track in different trimesters is not known.METHODSIn a 
population-based prospective cohort study among 8636 pregnant women, we examined the extent 
to which fetal growth characteristics track, are influenced by maternal socio-demographic and 
lifestyle related determinants and are associated with birth outcomes. Fetal growth was assessed in 
each trimester and at birth.RESULTSCorrelation coefficient between first-trimester crown-rump 
length and birthweight was r = 0.12 (P-value < 0.05). Correlation coefficients for fetal-head 
circumference, (femur) length and (estimated) fetal weight ranged from r = 0.16 to r = 0.30 (all P-
values < 0.05) between second trimester and birth and from r = 0.36 to r = 0.58 (all P-values < 0.05) 
between third trimester and birth, and were highest for (estimated) fetal weight. Correlation 
coefficients for (estimated) fetal weight tended to be lower among overweight mothers, as 
compared with normal weight mothers, but were not influenced by other maternal characteristics. 
First, second and third-trimester fetal growth characteristics were associated with risks of preterm 
birth and small size for gestational age at birth,with the strongest associations present in third 
trimester.CONCLUSIONFetal growth characteristics track moderately throughout gestation, with 
stronger tracking coefficients present in later pregnancy. Tracking coefficients were not materially 
influenced by maternal socio-demographic and lifestyle characteristics. First, second and third 
trimester fetal growth characteristics were associated with the risk of adverse birth outcomes. 
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45. Inadequate weight gain in overweight and obese pregnant women: What is the effect on fetal 
growth? 

Author(s): Catalano P.M.; Mele L.; Landon M.B.; Ramin S.M.; Casey B.; Saade G.; Wapner R.J.; Varner 
M.W.; Rouse D.J.; Thorp Jr. J.M.; Sorokin Y.; Peaceman A.M.; Tolosa J.E.; Reddy U.M. 

Source: American Journal of Obstetrics and Gynecology; Aug 2014; vol. 211 (no. 2); p. 137 

Publication Date: Aug 2014 

Publication Type(s): Article 

PubMedID: 24530820 

Abstract:Objective We sought to evaluate inadequate gestational weight gain and fetal growth 
among overweight and obese women. Study Design We conducted an analysis of prospective 
singleton term pregnancies in which 1053 overweight and obese women gained 5 kg (14.4 6.2 kg) or 
188 who either lost or gained 5 kg (1.1 4.4 kg). Birthweight, fat mass, and lean mass were assessed 
using anthropometry. Small for gestational age (SGA) was defined as 10th percentile of a standard 
US population. Univariable and multivariable analysis evaluated the association between weight 
change and neonatal morphometry. Results There was no significant difference in age, race, 
smoking, parity, or gestational age between groups. Weight loss or gain 5 kg was associated with 
SGA, 18/188 (9.6%) vs 51/1053 (4.9%); (adjusted odds ratio, 2.6; 95% confidence interval, 1.4-4.7 P 
=.003). Neonates of women who lost or gained 5 kg had lower birthweight (3258-443 vs 3467 492 g, 
P.0001), fat mass (403 175 vs 471 193 g, P 0001), and lean mass (2855 321 vs 2995 347 g, P <.0001), 
and smaller length, percent fat mass, and head circumference. Adjusting for diabetic status, 
prepregnancy body mass index, smoking, parity, study site, gestational age, and sex, neonates of 
women who gained <=5 kg had significantly lower birthweight, lean body mass, fat mass, percent fat 
mass, head circumference, and length. There were no significant differences in neonatal outcomes 
between those who lost weight and those who gained <=5 kg. Conclusion In overweight and obese 
women weight loss or gain <=5 kg is associated with increased risk of SGA and decreased neonatal 
fat mass, lean mass, and head circumference. © 2014 Mosby, Inc. All rights reserved. 
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46. Urinary metabolic profiles in early pregnancy are associated with preterm birth and fetal 
growth restriction in the Rhea mother-child cohort study. 

Author(s): Maitre, Léa; Fthenou, Eleni; Athersuch, Toby; Coen, Muireann; Toledano, Mireille B; 
Holmes, Elaine; Kogevinas, Manolis; Chatzi, Leda; Keun, Hector C 

Source: BMC medicine; Jul 2014; vol. 12 ; p. 110 

Publication Date: Jul 2014 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article 

PubMedID: 25012562 

Available  at BMC Medicine -  from BioMed Central  

Abstract:BACKGROUNDPreterm birth (PB) and fetal growth restriction (FGR) convey the highest risk 
of perinatal mortality and morbidity, as well as increasing the chance of developing chronic disease 
in later life. Identifying early in pregnancy the unfavourable maternal conditions that can predict 
poor birth outcomes could help their prevention and management. Here we used an exploratory 
metabolic profiling approach (metabolomics) to investigate the association between birth outcomes 
and metabolites in maternal urine collected early in pregnancy as part of the prospective mother-
child cohort Rhea study. Metabolomic techniques can simultaneously capture information about 
genotype and its interaction with the accumulated exposures experienced by an individual from 
their diet, environment, physical activity or disease (the exposome). As metabolic syndrome has 
previously been shown to be associated with PB in this cohort, we sought to gain further insight into 
PB-linked metabolic phenotypes and to define new predictive biomarkers.METHODSOur study was a 
case-control study nested within the Rhea cohort. Major metabolites (n = 34) in maternal urine 
samples collected at the end of the first trimester (n = 438) were measured using proton nuclear 
magnetic resonance spectroscopy. In addition to PB, we used FGR in weight and small for gestational 
age as study endpoints.RESULTSWe observed significant associations between FGR and decreased 
urinary acetate (interquartile odds ratio (IOR) = 0.18 CI 0.04 to 0.60), formate (IOR = 0.24 CI 0.07 to 
0.71), tyrosine (IOR = 0.27 CI 0.08 to 0.81) and trimethylamine (IOR = 0.14 CI 0.04 to 0.40) adjusting 
for maternal education, maternal age, parity, and smoking during pregnancy. These metabolites 
were inversely correlated with blood insulin. Women with clinically induced PB (IPB) had a significant 
increase in a glycoprotein N-acetyl resonance (IOR = 5.84 CI 1.44 to 39.50). This resonance was 
positively correlated with body mass index, and stratified analysis confirmed that N-acetyl 
glycoprotein and IPB were significantly associated in overweight and obese women only. 
Spontaneous PB cases were associated with elevated urinary lysine (IOR = 2.79 CI 1.20 to 6.98) and 
lower formate levels (IOR = 0.42 CI 0.19 to 0.94).CONCLUSIONSUrinary metabolites measured at the 
end of the first trimester are associated with increased risk of negative birth outcomes, and provide 
novel information about the possible mechanisms leading to adverse pregnancies in the Rhea 
cohort. This study emphasizes the potential of metabolic profiling of urine as a means to identify 
novel non-invasive biomarkers of PB and FGR risk. 
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47. Impact of gestational weight gain in obese patient's with gestational diabetes 

Author(s): Ferraz T.; Ramalho C.; Namora G.; Montenegro N.; Barros J.; Pinto L. 

Source: Journal of Maternal-Fetal and Neonatal Medicine; Jun 2014; vol. 27 ; p. 70 

Publication Date: Jun 2014 

Publication Type(s): Conference Abstract 

Abstract:Brief Introduction: To study how weight variation during pregnancy in obese patient's with 
gestational diabetes influences perinatal outcomes. Materials & Methods: Two-center retrospective 
analysis of a cohort of 418 obese (body mass index >=30Kg/m2) pregnant women with gestational 
diabetes (GDM) diagnosed between October 2010 and June 2013. The exposure was categorized as 
gestational weight gain (GWG) less than, within or greater than the American Institute of Medicine 
recommendations. The maternal outcome was a composite of preeclampsia, third- to fourth-degree 
laceration and cesarean section. The neonatal outcome was a composite of preterm delivery, 
macrosomia, small for gestational age (SGA), level 3 NICU admission and 50 Apgar<7. Clinical Cases 
or Summary Results: Mean weight change in our sample was 10.2Kg (range -11.2 to 38Kg); 
differences were noted between centers (10.7 vs. 8.6Kg, p<0.009). Obese women with GDM with 
GWG>=9Kg have 3.62 (95% CI 1.92- 3.86) the odds of macrosomia, SGA, low Apgar score and 
preterm delivery, after adjusting for potential confounders, than those with GWG59Kg. In our 
sample, there is no significant association (OR 0.87; 95%CI 0.55-1.37) between GWG >=9Kg and 
preeclampsia, birth trauma and cesarean section. There is an association between birthweight and 
GWG (p = 0.043), after adjusting for maternal age, BMI, parity and gestational age at birth. For every 
additional kilo gained above 9Kg, birthweight increases 14.9g (95%CI 8.2-29.8). Cesarean section rate 
among our sample was 43.7% and no association between GWG >=9Kg was found, after controlling 
for macrosomia, SGA or parity. Conclusions: This is the first Portuguese study aiming to test the 
impact of weight change in obese women with GDM on perinatal outcomes Those women with 
GWG >=9 Kg are more likely to have a SGA or macrosomic newborn, low 50 Apgar score or NICU 
admission than those with lower GWG. We were unable to found differences between higher GWG 
and higher cesarean section rates, preeclampsia or birth trauma. 
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48. Relation between gestational weight gain and pregnancy outcomes. 
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Source: The journal of obstetrics and gynaecology research; Apr 2014; vol. 40 (no. 4); p. 995-1001 

Publication Date: Apr 2014 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article Observational Study 
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Available  at The journal of obstetrics and gynaecology research -  from Wiley Online Library Science 
, Technology and Medicine Collection 2017  

Abstract:AIMThe aim of this study was to evaluate the effects of gestational weight gain on 
pregnancy outcomes in pregnant Thai women with different pre-pregnancy body mass indexes 
(BMI).MATERIALS AND METHODSA retrospective study was carried out by reviewing 5200 medical 
records of pregnant women who delivered at the Department of Obstetrics and Gynecology, Faculty 
of Medicine Siriraj Hospital during 1 September 2011-1 August 2012. Inclusion criteria were 
singleton pregnancy with available pre-pregnant weight and maternal height. Pre-pregnancy BMI 
were categorized according to World Health Organization criteria. Pregnancy outcomes of interest 
were appropriate-for-gestational-age infants. The optimal gestational weight gain for each BMI 
group was proposed to achieve a high proportion of appropriate-for-gestational age 
infants.RESULTSPatients were divided into four groups according to their pre-pregnancy BMI: 
underweight (21.3%), normal weight (64.1%), overweight (11.5%), and obese (3.1%). Optimal 
gestational weight gain ranges for each group were 10-18, 8-16, 6-14 and 4-8 kg, respectively. Our 
proposed criteria seem to be realistic, with 60% of pregnant Thai women able to adhere to the 
recommendation, compared to 40.5% adherence to the 2009 Institute of Medicine 
recommendation. There were no significant complications when following either of the 
recommendations. Adverse pregnancy outcomes, including large for gestational age, cesarean 
section, and severe pre-eclampsia, were significantly decreased in women who complied with our 
recommendation.CONCLUSIONTo achieve a high proportion of appropriate-for-gestational-age 
infants, Thai pregnant women could follow our gestational weight gain recommendation. 
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49. Maternal obesity influences uterine immune response and trophoblast invasion 

Author(s): Tessier D.R.; Yockell-Lelievre J.; Gruslin. A.; Raha S.; Holloway A. 

Source: Reproductive Sciences; Mar 2014; vol. 21 (no. 3) 

Publication Date: Mar 2014 

Publication Type(s): Conference Abstract 

Abstract:INTRODUCTION: Lifelong obesity increases the risk of pregnancy complications such as 
intra uterine growth restriction (IUGR). It also is associated with disruption of normal immune 
response, a potential cause for adverse pregnancy outcomes. Our objectives were to investigate if 
maternal obesity alters utero-placental immune response and to characterize the effects of maternal 
serum from obese pregnant women on trophoblast invasion. METHODS: A life-long high fat diet 
(HFD) induced obesity rat model that mimics human IUGR was used for these studies at two crucial 
gestational ages 15 (GD15) and 18 (GD18). To characterize the immune response, 
immunohistochemistry (IHC) was performed to localize TNFa and IL-10 within the utero-placental 
unit and EMD Millipore custom Multiplex Protein Assay was used to determine their expression 
levels. To determine the effects of obesity on trophoblast invasion, we compared invasion in 
HTR8/SVneo cells treated with pooled 1st trimester serum from obese women with IUGR pregnancy 
outcomes vs. cells treated with serum from normal weight women with non-complicated 
pregnancies. RESULTS: IHC demonstrates that TNFa and IL-10 positive cells are localized in the rat 
mesometrial triangle (MT) at both gestational ages. Milliplex Protein Assay revealed a significant 
increase in the levels of TNFa at GD18 in the HFD uterine tissue compared to control diet rat uterine 
tissue. Human trophoblast invasion assays revealed that serum from obese women with IUGR 
outcomes reduced the capacity of trophoblast to invade compared to serum from normal weight 
with healthy fetal outcomes. CONCLUSIONS: Maternal obesity induces a pro-inflammatory uterine 
environment in our obese rat model which is associated with reduced fetal growth and reduced 
trophoblast invasion. A human cell line treated with serum from an obese pregnancy with IUGR 
demonstrated reduced trophoblast invasion. These findings suggest that obesity influences uterine 
immune environment and has the capacity to alter trophoblast invasion in rats. In humans, factors in 
serum from obese pregnant women can also influence trophoblast invasion, suggesting that obesity 
has the potential to disrupt normal trophoblast physiology and ultimately altering fetal growth 
potential. 
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50. Effect of a high fat diet on fetal growth and uterine artery function 

Author(s): Plows J.F.; Stanley J.L.; Zhao H.; Baker P.N. 

Source: Reproductive Sciences; Mar 2014; vol. 21 (no. 3) 

Publication Date: Mar 2014 

Publication Type(s): Conference Abstract 

Abstract:INTRODUCTION: Fetal growth restriction (FGR) is associated with both short- and long-term 
complications. Pregnant mice lacking the endothelial nitric oxide synthase gene (eNOS-/-) deliver 
growth-restricted pups, and can be used as a model of FGR. Maternal obesity is a risk factor for FGR 
and many other pregnancy disorders, and can negatively impact both the mother and the growing 
baby. We hypothezise that feeding eNOS- /-mice a high fat diet will induce uterine artery 
dysfunction and therefore further impair uteroplacental perfusion, resulting in an exacerbation of 
fetal growth restriction in the pups. METHODS: Control C57BL/6J and eNOS-/- mice were randomly 
assigned to receive either normal diet (4% kcals from fat) or high fat diet (40% kcals from fat) for 8 
weeks prior to mating. At gestational day 18.5, the pregnant mice were culled and the pups were 
removed, weighed, and measured. The uterine arteries were dissected and mounted on a wire 
myograph. Arterial function was determined by assessing the response to the vasoconstrictor 
phenylephrine, and the endothelium-dependent vasodilator acetylcholine (ACh). RESULTS: There 
was a significant effect of genotype (p=0.03) on pup weight; pups from eNOS-/- mice were 
significantly smaller than C57BL/6J controls (0.95+/-0.09 vs. 1.09+/-0.02g). There was a significant 
effect of high fat diet on pup abdominal circumference (p=0.005). The abdominal circumference of 
pups from the high fat diet group were reduced compared with controls in C57BL/6J (22.6 +/-1.3 vs 
26.1 +/- 0.5mm; p<0.05) and eNOS-/- mice (22.2+/-0.5 vs 23.9+/-0.9). There was no effect of 
genotype (p=0.18) or diet (p=0.17) on uterine artery constriction to phenylephrine, as determined by 
EC50. However, there was a significant effect of genotype (p <0.0001) on maximum relaxation of 
uterine arteries in response to acetylcholine. Maximum relaxation of uterine arteries from eNOS-/- 
mice was significantly reduced compared to those from C57BL/6J mice (51+/-5% vs 97+/-4%; 
p<0.05). There was no effect of a high fat diet on this measure. CONCLUSIONS: In agreement with 
results reported elsewhere, the current study demonstrated a significant impairment of uterine 
artery relaxation in eNOS-/- mice. Although consumption of high fat diet did not further impair 
uterine artery function, pup growth was impacted. Potential mechanisms include altered placental 
transport. 
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51. Impact of maternal obesity on obstetrical outcome 

Author(s): Salgado L.; Nguyen T.H.L.; Yang J.W.; Lecca P.; Adam C.; Godbout A.; Bedard M.-J. 

Source: Endocrine Reviews; 2013; vol. 34 (no. 3) 

Publication Date: 2013 

Publication Type(s): Conference Abstract 

Abstract:Background: Maternal obesity and excessive gestational weight gain (GWG) are correlated 
to poor pregnancy outcomes. Detailed data about obstetrical complication rates are needed for 
better preconception and antepartum counselling in obese population. Objective: To establish local 
complication rates among obese diabetic and non-diabetic pregnant women according to their pre-
pregnancy body mass index (BMI) in order to identify preventive strategies in this high risk 
population. Methods: A retrospective population-based study was carried out among pregnant 
women who gave birth in our center in 2011. Women in whom weight or height was not recorded 
were excluded. Pregnancy outcomes of obese (BMI >=30), overweight (25<= BMI <30) and non-
obese (BMI <25) subgroups were compared. Incidences of diabetes, gestational diabetes mellitus 
(GDM), macrosomia (defined as birth weight (BW) >=4kg and as large for gestational age (LGA) if BW 
>=90th percentile), intra-uterine growth restriction, hypertension, preeclampsia/eclampsia, 
prematurity, caesarean C-section (CS) and fetal distress were analyzed. BMI was calculated using 
weight recorded just before or at the very beginning of pregnancy. Results: A total of 1032 women 
were reviewed and 303 with available BMI values were included. Prior to pregnancy, 9.6% were 
underweight, 42.6% had a normal BMI, 21.8% were overweight and 26.1%, obese (BMI 30-35: 
16.5%; 35-40: 5.3%; >=40: 4.3%). Even after excluding diabetic patients, complication rates were 
increased in the obese cohort for preeclampsia (7.1 vs 1.4%; OR 5.4), CS (OR 2.3; by BMI classes: 
<20: 0%; 20-25: 19.3%; 25-30: 16.7%; 30-35: 31.3%; 35-40: 20%; >=40: 28.6%), and macrosomia (BW 
>=4kg: OR 5.8; by BMI: <20: 5.9%; 20-25: 5.3%; 25-30: 13.3%; 30-35: 31.3%; 35-40: 20%; >=40: 
14.3%) (LGA: 8.1 vs 17.9%; OR 2.5). No difference was noted for other complications. However, the 
mean GWG in obese mothers of macrosomic newborns was excessive (10 kg) considering the 
Institute of Medicine guidelines. Preeclampsia, CS and macrosomia rates were even more 
pronounced when diabetic patients were included, since GDM was more prevalent in the obese 
population. Conclusion: This study demonstrated a significant proportion of overweight and obese 
women in our population (47.9%). Obesity was associated to an increase in macrosomia, 
preeclampsia and CS rates, regardless of the incidence of GDM. All obese patients would benefit 
from preconception counselling for weight reduction and closer follow-up of GWG during pregnancy. 
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52. Maternal obesity and villitis: Gender-specific differences in placental pathology and fetal 
growth 

Author(s): Leon-Garcia S.; Kneppe K.; Roeder H.; Laurent L.; LaCoursiere Y.; Parast M. 

Source: Pediatric and Developmental Pathology; 2013; vol. 16 (no. 2); p. 132 

Publication Date: 2013 

Publication Type(s): Conference Abstract 

Available  at Pediatric and Developmental Pathology -  from ProQuest (Hospital Premium Collection) 
- NHS Version  

Abstract:Background: Obesity in pregnancy increases the rates of several complications, including 
gestational diabetes, fetal macrosomia, and stillbirth. Adverse effects of obesity in nonpregnant 
populations have been linked to inflammation in various tissues and organ systems, including 
adipose tissue and pancreas. However, studies on placental inflammation in obesity have shown 
conflicting findings. We set out to investigate 1) the relationship between maternal obesity, 
diabetes, hypertensive disease, and chronic villitis (CV), and 2) whether there is a connection 
between these entities and macrosomia. Design: Singleton pregnancies without fetal anomalies, 
consisting of patients consented for our Placental Banking study, were included in this analysis. Data 
included detailed prenatal history including medical comorbidities and early pregnancy BMI, 
neonatal outcomes including birth weight, and placental pathology. Obesity was defined as 
prepregnancy BMI ~ 30; normal weight patients had a BMI between 20 and 24.9. Diabetes was 
defined as either type 2 diabetes or gestational diabetes requiring medication (GDMA2). 
Hypertensive disorder was defined as chronic or gestational hypertension or preeclampsia. Birth 
weight was reported as percentiles, controlled for gestational age and sex; SGA was defined as ,10th 
and LGA as .90th percentile. Data was analyzed using Chi square and multiple logistic regression; 
odds ratios and 95% confidence intervals (CI) are reported. Results: 155 obese and 140 normal 
weight patients were included in this analysis. Diabetes, hypertensive disease, and LGA were more 
common in the obese population (53.5%, 55.4%, and 20.6% vs. 11.4%, 20.7%, and 5%, respectively, p 
< 0.001 for all). Percent CV was similar in both obese and normal weight groups (20.6% vs. 20%). 
Among obese patients only, univariate analysis revealed that CV was over twice as prevalent in the 
placentas of female neonates (28.4% vs. 13.6%, p 5 0.029). Finally, multivariate analysis controlling 
for diabetes and hypertension showed that, compared to male neonates, female neonates born to 
obese mothers were 2.6 times more likely to have CV in their placentas (CI 5 1.15-5.92, p 5 0.022), 
and showed a trend toward being less likely to be LGA (OR 5 0.47, CI 5 0.21-1.07, p 5 0.073). 
Conclusions: The effect of obesity on inflammation as manifested by CV in the placenta is 
independent of diabetes and hypertension, and is gender-specific. Since CV is known to be 
associated with fetal growth restriction, we propose that the presence of this lesion in female 
placentas may contribute to the reduced incidence of LGA in female neonates born to obese 
mothers. These data underscore the importance of placental histopathology in understanding 
mechanisms of abnormal fetal growth in the setting of maternal obesity. 
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53. Fetal growth restriction and maternal obesity: Shared or competing processes? 

Author(s): Boone-Heinonen J.; Messer L.C. 

Source: Journal of Women's Health; Oct 2013; vol. 22 (no. 10); p. 884 

Publication Date: Oct 2013 

Publication Type(s): Conference Abstract 

Available  at Journal of Women's Health -  from EBSCO (CINAHL Plus with Full Text)  

Abstract:Background and Objective: Maternal obesity increases risk for both small and large birth 
size. Despite ongoing research on the causes and effects of fetal growth restriction, little is known 
about the drivers of small birth size among obese mothers. The objective was to estimate interactive 
effects of maternal pre-pregnancy body mass index (BMI) with risk factors for fetal growth 
restriction on birth size in a population-based sample. Methods: We used data from the Oregon 
Pregnancy Risk Assessment Monitoring System (2004-2007; n = 6,302) and linked birth records. 
Using multinomial logistic regression, we estimated interactive effects of prenatal smoking and 
gestational hypertension with pre-pregnancy BMI (underweight, normal weight, overweight, obese 
class I, obese class II-III) on small, appropriate, or large for gestational age (SGA, LGA, AGA). Models 
excluded women with gestational diabetes or multiple births and controlled for pregnancy weight 
gain, parity, and sociodemographic characteristics. Results: Non-obese women who smoked or had 
gestational hypertension exhibited the highest risk of SGA [Odds Ratio (OR) (95% CI) range: 2.6 (1.4, 
4.5) to 5.1 (2.6, 10.0)]. Gestational hypertension combined with class II or III obesity was also 
associated with elevated SGA risk [OR (95% CI): 4.4 (1.9, 10.2)] compared to normal weight, non-
smoking, or non-hypertensive women. Increased LGA risk with greater BMI was not apparent in the 
presence of prenatal smoking or gestational hypertension. Conclusions: Extreme maternal obesity 
and gestational hypertension may induce common processes leading to SGA, while competing fetal 
under- and over-growth may be involved in LGA. Investigation of inflammatory and other 
mechanisms that underlie these associations is needed. 
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54. The implications and consequences of maternal obesity on fetal intrauterine growth 
restriction. 

Author(s): Radulescu, L; Munteanu, O; Popa, F; Cirstoiu, M 

Source: Journal of medicine and life; Sep 2013; vol. 6 (no. 3); p. 292-298 

Publication Date: Sep 2013 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article 

PubMedID: 24155784 

Available  at Journal of Medicine and Life -  from ProQuest (Hospital Premium Collection) - NHS 
Version  

Available  at Journal of Medicine and Life -  from PubMed Central  

Abstract:CONTEXTThe prevalence of maternal obesity has been increasing dramatically in the recent 
years (body mass index ≥ 30 kg/m2). Maternal obesity is associated with an unequivocal increase in 
maternal and fetal complications of pregnancy and more than that, these complications also extend 
beyond fetal life in childhood and adulthood. Objective. The aim of this study was to evaluate 
maternal and neonatal complications at birth associated with maternal obesity.MATERIALS AND 
METHODSThe study included all women who gave birth between January 1, 2012 and December 31, 
2012 at Bucharest University Emergency Hospital. Collected data included information about 
maternal health (the degree of obesity, associated complications of birth, anemia, and type of birth) 
and neonatal status (birth weight, gestational age, associated diseases and Apgar score).RESULTSA 
higher incidence of IUGR, as well as an increased frequency of infants who needed intensive care 
after birth, a higher rate of cesarean surgery and a higher frequency of thromboembolic 
complications were observed in patients with associated obesity.CONCLUSIONSComplications grow 
both in number and severity with increasing obesity. Diagnosis of the fetuses with IUGR is important 
for the monitoring and management of the pregnancy associated with obesity and it involves a close 
collaboration between obstetrician, family physician and neonatologist. 
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55. Maternal weight status, cord blood leptin and fetal growth: A prospective mother-child cohort 
study (Rhea study) 

Author(s): Karakosta P.; Georgiou V.; Fthenou E.; Roumeliotaki T.; Chatzi L.; Castanas E.; Kampa M.; 
Papadopoulou E.; Kogevinas M.; Margioris A. 

Source: Paediatric and Perinatal Epidemiology; Sep 2013; vol. 27 (no. 5); p. 461-471 

Publication Date: Sep 2013 

Publication Type(s): Article 

PubMedID: 23930782 

Available  at Paediatric and Perinatal Epidemiology -  from Wiley Online Library Science , Technology 
and Medicine Collection 2017  

Abstract:Background Leptin is an adipocyte-secreted hormone that regulates energy homeostasis, 
while its role in fetal programming remains poorly understood. We aimed to evaluate the effect of 
maternal weight status on cord blood leptin levels and their combined effect on fetal growth. 
Methods We included 638 mother-child pairs from the prospective mother-child cohort 'Rhea' study 
in Crete, Greece with singleton pregnancies, providing cord blood serum samples for leptin analysis 
and complete data on birth outcomes. Multivariable logistic and linear regression models were used 
adjusting for confounders. Generalised additive models were used to explore the form of the 
relationship between cord leptin and continuous birth outcomes. Results Log cord leptin was 
positively associated with birthweight {beta-coef: 176.5 [95% confidence interval (CI): 133.0, 220.0] 
}, ponderal index (beta-coef: 1.0 [95% CI: 0.6, 1.4]) and gestational age (beta-coef: 0.7 [95% CI: 0.5, 
0.8]). Excessive weight gain during pregnancy was associated with a threefold increased risk for cord 
hyperleptinaemia {relative risk (RR): 3.0, [95% CI: 1.5, 6.3] }. Maternal pre-pregnancy 
overweight/obesity [body mass index (BMI) >=25 kg/m2] increased the risk of giving birth to a 
hyperleptinaemic neonate (RR: 2.1 [95% CI: 1.4, 3.2] and the effect of log leptin on birthweight 
(beta-coef: 219.1 [95% CI: 152.3, 285.9] compared with women with a BMI <25 kg/m2 (beta-coef: 
150.5 [95% CI: 93.1, 207.9]. Conclusions Higher cord blood leptin levels are associated with 
increased size at birth and gestational age, while maternal pre-pregnancy BMI and weight gain 
during pregnancy represent significant indicators of cord blood leptin. © 2013 John Wiley & Sons 
Ltd. 
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56. Pregnancy, obesity and insulin resistance: Maternal overnutrition and the target windows of 
fetal development 

Author(s): Muhlhausler B.S.; Gugusheff J.R.; Ong Z.Y.; Vithayathil M.A. 

Source: Hormone Molecular Biology and Clinical Investigation; Sep 2013; vol. 15 (no. 1); p. 25-36 

Publication Date: Sep 2013 

Publication Type(s): Article 

PubMedID: 25436730 

Abstract:A substantial body of literature has demonstrated that the nutritional environment an 
individual experiences before birth or in early infancy is a key determinant of their health outcomes 
across the life course. This concept, the developmental origins of health and disease (DOHaD) 
hypothesis, was initially focused on the adverse consequences of exposure to a suboptimal nutrient 
supply and provided evidence that maternal undernutrition, fetal growth restriction, and low birth 
weight were associated with heightened risk of central adiposity, insulin resistance, and 
cardiovascular disease. More recently, the epidemic rise in the incidence of maternal obesity has 
seen the attention of the DOHaD field turn toward identifying the impact on the offspring of 
exposure to an excess nutrient supply in early life. The association between maternal obesity and 
increased risk of obesity in the offspring has been documented in human populations worldwide, 
and animal models have provided critical insights into the biological mechanisms that drive this 
relationship. This review will discuss the important roles that programming of the adipocyte and 
programming of the central neural networks which control appetite and reward play in the early life 
programming of metabolic disease by maternal overnutrition. It will also highlight the important 
research gaps and challenges that remain to be addressed and provide a personal perspective on 
where the field should be heading in the coming 5-10 years. 
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57. Maternal obesity has little effect on the immediate offspring but impacts on the next 
generation. 

Author(s): King, Vicky; Dakin, Rachel S; Liu, Lincoln; Hadoke, Patrick W F; Walker, Brian R; Seckl, 
Jonathan R; Norman, Jane E; Drake, Amanda J 

Source: Endocrinology; Jul 2013; vol. 154 (no. 7); p. 2514-2524 

Publication Date: Jul 2013 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article 

PubMedID: 23696566 

Available  at Endocrinology -  from Free Medical Journals . com  

Abstract:Maternal obesity during pregnancy has been linked to an increased risk of obesity and 
cardiometabolic disease in the offspring, a phenomenon attributed to developmental programming. 
Programming effects may be transmissible across generations through both maternal and paternal 
inheritance, although the mechanisms remain unclear. Using a mouse model, we explored the 
effects of moderate maternal diet-induced obesity (DIO) on weight gain and glucose-insulin 
homeostasis in first-generation (F1) and second-generation offspring. DIO was associated with 
insulin resistance, hyperglycemia and dyslipidemia before pregnancy. Birth weight was reduced in 
female offspring of DIO mothers (by 6%, P = .039), and DIO offspring were heavier than controls at 
weaning (males by 47%, females by 27%), however there were no differences in glucose tolerance, 
plasma lipids, or hepatic gene expression at 6 months. Despite the relative lack of effects in the F1, 
we found clear fetal growth restriction and persistent metabolic changes in otherwise 
unmanipulated second-generation offspring with effects on birth weight, insulin levels, and hepatic 
gene expression that were transmitted through both maternal and paternal lines. This suggests that 
the consequences of the current dietary obesity epidemic may also have an impact on the 
descendants of obese individuals, even when the phenotype of the F1 appears largely unaffected. 
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58. Maternal obesity and its effect on placental cell turnover. 

Author(s): Higgins, Lucy; Mills, Tracey A; Greenwood, Susan L; Cowley, Elizabeth J; Sibley, Colin P; 
Jones, Rebecca L 

Source: The journal of maternal-fetal & neonatal medicine : the official journal of the European 
Association of Perinatal Medicine, the Federation of Asia and Oceania Perinatal Societies, the 
International Society of Perinatal Obstetricians; May 2013; vol. 26 (no. 8); p. 783-788 

Publication Date: May 2013 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article 

PubMedID: 23270521 

Abstract:BACKGROUNDMaternal obesity is a frequent obstetric risk factor, linked with short- and 
long-term consequences for mother and child, including foetal overgrowth, growth restriction and 
stillbirth. The mechanisms underlying these pathologies remain unknown but likely involve the 
placenta.AIMSTo study placental cell turnover in relation to maternal body mass index 
(BMI).METHODSTerm placental villous tissue was randomly sampled from 24 pregnancies, with a 
range of maternal BMI of 19.5-49.6. Immunohistochemistry was performed for human chorionic 
gonadotropin, Ki67 and M30 and image analysis used to calculate syncytiotrophoblast area and 
proliferative and apoptotic indices. Results were compared categorically between women of BMI 
18.5-24.9 (normal), BMI 30.0-39.9 (obese classes 1 and 2) and BMI 40+ (obese class 3) and 
continuously against BMI; p < 0.05 by the Kruskal-Wallis test or linear regression was considered 
statistically significant.RESULTSIncreased maternal BMI was associated with categorical (normal 
versus obese class 3 and obese classes 1 and 2 versus obese class 3, both p < 0.05) and continuous 
(r(2) = 0.24, p = 0.016) reductions in the proliferative index and a continuous reduction (r(2) = 0.17, p 
= 0.047) in the apoptotic index.DISCUSSIONMaternal obesity is associated with a dose-dependent 
reduction in placental villous proliferation and apoptosis which may increase susceptibility to 
adverse pregnancy outcomes. 
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59. Pre-Pregnancy Body Mass Index in Relation to Infant Birth Weight and Offspring 
Overweight/Obesity: A Systematic Review and Meta-Analysis 

Author(s): Yu Z.; Han S.; Zhu J.; Sun X.; Ji C.; Guo X. 

Source: PLoS ONE; Apr 2013; vol. 8 (no. 4) 

Publication Date: Apr 2013 

Publication Type(s): Article 

PubMedID: 23613888 

Abstract:Background:Overweight/obesity in women of childbearing age is a serious public-health 
problem. In China, the incidence of maternal overweight/obesity has been increasing. However, 
there is not a meta-analysis to determine if pre-pregnancy body mass index (BMI) is related to infant 
birth weight (BW) and offspring overweight/obesity.Methods:Three electronic bibliographic 
databases (MEDLINE, EMBASE and CINAHL) were searched systematically from January 1970 to 
November 2012. The dichotomous data on pre-pregnancy overweight/obesity and BW or offspring 
overweight/obesity were extracted. Summary statistics (odds ratios, ORs) were used by Review 
Manager, version 5.1.7.Results:After screening 665 citations from three electronic databases, we 
included 45 studies (most of high or medium quality). Compared with normal-weight mothers, pre-
pregnancy underweight increased the risk of small for gestational age (SGA) (odds ratios [OR], 1.81; 
95% confidence interval [CI], 1.76-1.87); low BW (OR, 1.47; 95% CI, 1.27-1.71). Pre-pregnancy 
overweight/obesity increased the risk of being large for gestational age (LGA) (OR, 1.53; 95% CI, 
1.44-1.63; and OR, 2.08; 95% CI; 1.95-2.23), high BW (OR, 1.53; 95% CI, 1.44-1.63; and OR, 2.00; 95% 
CI; 1.84-2.18), macrosomia (OR, 1.67; 95% CI, 1.42-1.97; and OR, 3.23; 95% CI, 2.39-4.37), and 
subsequent offspring overweight/obesity (OR, 1.95; 95% CI, 1.77-2.13; and OR, 3.06; 95% CI, 2.68-
3.49), respectively. Sensitivity analyses revealed that sample size, study method, quality grade of 
study, source of pre-pregnancy BMI or BW had a strong impact on the association between pre-
pregnancy obesity and LGA. No significant evidence of publication bias was 
observed.Conclusions:Pre-pregnancy underweight increases the risk of SGA and LBW; pre-pregnancy 
overweight/obesity increases the risk of LGA, HBW, macrosomia, and subsequent offspring 
overweight/obesity. A potential effect modification by maternal age, ethnicity, gestational weight 
gain, as well as the role of gestational diseases should be addressed in future studies. © 2013 Yu et 
al. 
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60. High fat diet induced developmental defects in the mouse: oocyte meiotic aneuploidy and fetal 
growth retardation/brain defects. 

Author(s): Luzzo, Kerri M; Wang, Qiang; Purcell, Scott H; Chi, Maggie; Jimenez, Patricia T; Grindler, 
Natalia; Schedl, Tim; Moley, Kelle H 

Source: PloS one; 2012; vol. 7 (no. 11); p. e49217 

Publication Date: 2012 

Publication Type(s): Research Support, Non-u.s. Gov't Research Support, N.i.h., Extramural Journal 
Article 

PubMedID: 23152876 

Available  at PLoS ONE -  from PubMed Central  

Abstract:BACKGROUNDMaternal obesity is associated with poor outcomes across the reproductive 
spectrum including infertility, increased time to pregnancy, early pregnancy loss, fetal loss, 
congenital abnormalities and neonatal conditions. Furthermore, the proportion of reproductive-
aged woman that are obese in the population is increasing sharply. From current studies it is not 
clear if the origin of the reproductive complications is attributable to problems that arise in the 
oocyte or the uterine environment.METHODOLOGY/PRINCIPAL FINDINGSWe examined the 
developmental basis of the reproductive phenotypes in obese animals by employing a high fat diet 
mouse model of obesity. We analyzed very early embryonic and fetal phenotypes, which can be 
parsed into three abnormal developmental processes that occur in obese mothers. The first is 
oocyte meiotic aneuploidy that then leads to early embryonic loss. The second is an abnormal 
process distinct from meiotic aneuploidy that also leads to early embryonic loss. The third is fetal 
growth retardation and brain developmental abnormalities, which based on embryo transfer 
experiments are not due to the obese uterine environment but instead must be from a defect that 
arises prior to the blastocyst stage.CONCLUSIONS/SIGNIFICANCEOur results suggest that 
reproductive complications in obese females are, at least in part, from oocyte maternal effects. This 
conclusion is consistent with IVF studies where the increased pregnancy failure rate in obese women 
returns to the normal rate if donor oocytes are used instead of autologous oocytes. We postulate 
that preconceptional weight gain adversely affects pregnancy outcomes and fetal development. In 
light of our findings, preconceptional counseling may be indicated as the preferable, earlier target 
for intervention in obese women desiring pregnancy and healthy outcomes. 
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61. Fetal and placental growth restriction in maternal obesity is not associated with increased 
placental inflammation 

Author(s): Crew R.; Mark P.; Waddell B. 

Source: Placenta; Sep 2012; vol. 33 (no. 9) 

Publication Date: Sep 2012 

Publication Type(s): Conference Abstract 

Abstract:Objectives: Maternal obesity induces fetal growth restriction in several pregnancy models. 
This may be due to impaired placental function, possibly because of increased placental 
inflammation or endoplasmic reticulum (ER) stress. This project investigated the placental mRNA 
expression of pro-inflammatory factors and markers for ER stress within the context of maternal 
obesity. Methods: 8 week old female Wistar rats were raised on a cafeteria (CAF) diet consisting of 
ad libitum access to rodent chow and 4 snack food items rotated daily to maintain novelty. Control 
animals had access to chow only. After 8 weeks of diet exposure, animals were mated and 
maintained on their respective diets throughout pregnancy. Fetal and placental weights were 
recorded and placental tissues were collected on day 21 of gestation. Placental mRNA expression of 
inflammatory and ER stress markers were measured in male labyrinth zones by RT-qPCR. Results: 
CAF-fed animals were significantly heavier than controls from week 3 (13%) to week 8 (24%) of diet 
exposure. During pregnancy, CAF-fed animals gained 16% more weight than controls. Maternal 
obesity in the CAF group resulted in growth restriction in CAF fetuses (6% males, 10% females) and 
whole placentas (15% males, 16% females). This corresponded to a reduction in both JZ (19% males, 
14% females) and LZ (13% males, 21% females) weight. Despite effects on fetal and placental 
growth, diet had no effect on male labyrinth zone expression of inflammatory genes Tnfa, Il-6, Il-1b, 
Tlr2 orTlr4. Similarly, expression of ER-stress related genes Hsf2, Hsp90 and Chop10 were also 
unaffected. Conclusion: Despite fetal and placental growth restriction in a maternal obesity model, 
this study noted no changes in mRNA expression of inflammatory and ER stress related genes in 
male labyrinth zone tissue. Further studies are required to determine the cause of the reduced fetal 
and placental growth. 
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62. Influence of maternal nutrition, weight gain and energetic intake on fetal growth in high-risk 
pregnancies 

Author(s): Paiva L.V.; Nomura R.M.Y.; Costa V.N.; Francisco R.; Zugaib M.; Dias M.C.G. 

Source: Journal of Maternal-Fetal and Neonatal Medicine; Jun 2012; vol. 25 ; p. 74 

Publication Date: Jun 2012 

Publication Type(s): Conference Abstract 

Abstract:Objective: To analyze the influence of maternal nutritional status, weight gain and energy 
consumption on fetal growth in high-risk pregnancies. Methods: Prospective study from August 2009 
to August 2010 with the following inclusion criteria: postpartum until the fifth day, high-risk 
pregnancy, single pregnancy, fetal alive at the beginning of labor, delivery performed in the 
institution; maternal weight measured at the day of delivery and presence of medical and/ or 
obstetrical complication characterizing pregnancy as high risk. Nutritional status was assessed by 
pregestational body mass index (BMI) and BMI in late pregnancy, and the patients were classified as: 
underweight, adequate, overweight and obesity. To evaluate the energy consumption, it was applied 
a questionnaire of food frequency. We investigated the maternal weight gain, delivery data and 
perinatal outcomes, investigating the fetal growth by the occurrence of neonates small for 
gestational age (SGA) and large for gestational age (LGA). Results: We included 374 women who 
consisted three study groups according to the birth weight: AIG (270 cases, 72.2%), SGA (91 cases, 
24.3%) and LGA (13 cases, 3.5%). In the univariate analysis, women with SGA neonates had a 
significantly lower mean of pregestational BMI (23.5 kg/m2, p < 0.001), mean BMI in late pregnancy 
(27.7 kg/m2, p < 0.001) and higher proportion of maternal underweight at BMI in late pregnancy 
(25.3%, p < 0.001). Women with LGA neonates had significantly higher mean of pregestational BMI 
(29.1 kg/m2, p < 0.001), mean BMI in late pregnancy (34.3 kg/ m2, p < 0.001) and higher proportion 
of overweight (30.8%, p < 0.02) and obesity (38.5%, p < 0.02) by pregestational BMI, and obesity by 
BMI in late pregnancy (53.8%, p < 0.001). On multivariate analysis, we identified as independent 
factors for SGA the BMI value in late pregnancy (Odds ration [OR] = 0.88, 95% CI: 0.84-0.93, p < 
0.001) and the presence of hypertension (OR = 1.80, 95% CI: 1.01-3.21, p = 0.045), and we identified 
as independent factors for GIG the presence of Diabetes mellitus (OR = 20.16, 95% CI: 5.29-76.80, p 
< 0.001) and obesity by BMI in late pregnancy (OR = 3.55, 95% CI: 1.08-11.7, p = 0.038). Conclusion: 
The maternal nutritional status at the end of high-risk pregnancy is independently associated with 
fetal growth, and the BMI in late pregnancy is a protective factor for SGA neonate and maternal 
obesity is a risk factor for LGA neonates. 
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63. Intrauterine growth restriction after bariatric surgery 

Author(s): Belcastro M.R.; Neiger R.; Ventolini G. 

Source: Journal of Neonatal-Perinatal Medicine; 2011; vol. 4 (no. 3); p. 231-234 

Publication Date: 2011 

Publication Type(s): Article 

Abstract:Objective: Studies have suggested that pregnancies in patients with gastric bypass surgery 
for obesity are uncomplicated if the procedure was performed 6 to 18 months before pregnancy. 
We aim to examine intrauterine growth restriction (IUGR) in patients who underwent gastric bypass 
for at least 18 months before conception and who had no other obstetric risk factors. Material and 
Methods: We reviewed pregnancy outcome of patients who underwent gastric bypass 18 to 48 
months before pregnancy. Results: Total population was 44 patients: 35 had uncomplicated 
pregnancies and 9 (20.5%) had IUGR and oligohydramnios. Their pregnancies before bypass were 
uncomplicated. All 9 patients were labor induced at 34 to 35 weeks; seven of them delivered 
vaginally and two by cesarean. Birth weight ranged from 1728-2041 grams and hospital stay 
between 9-38 days. Conclusion: In our population, pregnancies in patients with gastric bypass were 
at increased risk of IUGR. The risk persists beyond 18 months post bypass surgery, therefore fetal 
growth should be monitored closely. © 2011 - IOS Press and the authors. All rights reserved. 
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64. Prenatal origin of obesity and their complications: Gestational diabetes, maternal overweight 
and the paradoxical effects of fetal growth restriction and macrosomia. 

Author(s): Ornoy, Asher 

Source: Reproductive toxicology (Elmsford, N.Y.); Sep 2011; vol. 32 (no. 2); p. 205-212 

Publication Date: Sep 2011 

Publication Type(s): Journal Article Review 

PubMedID: 21620955 

Abstract:Pregestational (PGDM) and gestational (GDM) diabetes may be associated with a variety of 
fetal effects including increased rate of spontaneous abortions, intrauterine fetal death, congenital 
anomalies, neurodevelopmental problems and increased risk of perinatal complications. Additional 
problems of concern are fetal growth disturbances causing increased or decreased birth weight. 
Optimal control of maternal blood glucose is known to reduce these changes. Among the long lasting 
effects of these phenomena are a high rate of overweight and obesity at childhood and a high 
tendency to develop the "metabolic syndrome" characterized by hypertension, cardio-vascular 
complications and type 2 diabetes. Similarly, maternal overweight and obesity during pregnancy or 
excessive weight gain are also associated with increased obesity and complications in the offspring. 
Although there are different causes for fetal growth restriction (FGR) or for fetal excessive growth 
(macrosomis), paradoxically both are associated with the "metabolic syndrome" and its long term 
consequences. The exact mechanism(s) underlying these long term effects on growth are not fully 
elucidated, but they involve insulin resistance, fetal hyperleptinemia, hypothalamic changes and 
most probably epigenetic changes. Preventive measures to avoid the metabolic syndrome and its 
complications seem to be a tight dietary control and physical activity in the children born to obese or 
diabetic mothers or who had antenatal growth disturbances for other known or unknown reasons. 
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65. The influence of increasing BMI in nulliparous women on pregnancy outcome. 

Author(s): Mantakas, Aristidis; Farrell, Tom 

Source: European journal of obstetrics, gynecology, and reproductive biology; Nov 2010; vol. 153 
(no. 1); p. 43-46 

Publication Date: Nov 2010 

Publication Type(s): Journal Article 

PubMedID: 20732737 

Abstract:OBJECTIVEThe aim of the study was to demonstrate the influence of BMI in pregnancy on 
rates of adverse pregnancy outcome in overweight nulliparous women.STUDY DESIGNThe study was 
a retrospective review of data from the local hospital database held at the Jessop Wing of the Royal 
Hallamshire Hospital in Sheffield. We reviewed all nulliparous women with recorded BMI at booking 
between January 2001 and November 2008 who delivered singleton babies. All the women were 
stratified into five groups (underweight, normal, overweight, obese, and morbidly obese). The 
different BMI range groups were compared with the group of women with a normal BMI (20-25). 
SPSS v15 was used for statistical analysis.RESULTSThe caesarean section rate rose from 18.2% in 
women of normal BMI to 40.6% in the morbidly obese women (RR 2.2 - CI 1.7-2.8). Morbidly obese 
women had three times that risk of macrosomia compared with normal BMI women (RR 3.1 - CI 2.1-
4.8). The stillbirth rate was associated with increasing obesity with RR 16.7 (CI 4.9-56) for the 
morbidly obese women.CONCLUSIONSIncreasing degrees of obesity are associated with increases in 
the incidence of caesarean section, fetal birth weight and adverse pregnancy outcomes. The 
increased risk shows an increment in a stepwise fashion among the different BMI groups. 
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66. Concerns for decreased foetal movements in uncomplicated pregnancies--increased risk of 
foetal growth restriction and stillbirth among women being overweight, advanced age or smoking. 

Author(s): Tveit, Julie V H; Saastad, Eli; Stray-Pedersen, Babill; Børdahl, Per E; Frøen, Jahn F 

Source: The journal of maternal-fetal & neonatal medicine : the official journal of the European 
Association of Perinatal Medicine, the Federation of Asia and Oceania Perinatal Societies, the 
International Society of Perinatal Obstetricians; Oct 2010; vol. 23 (no. 10); p. 1129-1135 

Publication Date: Oct 2010 

Publication Type(s): Multicenter Study Journal Article 

PubMedID: 20476880 

Abstract:INTRODUCTIONWe aimed to determine whether the clinical characteristics of women in 
uncomplicated pregnancies presenting with decreased foetal movements (DFMs) would help target 
subgroups of women at the highest risk. Furthermore, we also aimed whether DFMs in complicated 
pregnancies identified the additional needs for intensified management.METHODSSingleton third 
trimester pregnancies (n=2374) presenting with DFMs from June 2004 through October 2005 were 
prospectively registered in 14 delivery units in Norway. Among pregnancies that were 
uncomplicated until registration for DFMs, cases with good outcomes (birth weight between 10th 
and 90th percentile, term delivery and live-born child) were compared with cases with adverse 
outcomes.RESULTSIn uncomplicated pregnancies, maternal overweight, advanced age and smoking 
identified subgroups of cases at increased risk of foetal growth restriction and stillbirth. DFMs of 
longer duration, in particular the perceived absence of movements, identified cases at increased risk 
of stillbirth, irrespective of other maternal characteristics. When women with complicated 
pregnancies reported DFMs, additional indications for follow-up were found in 1/3 of 
cases.CONCLUSIONSMaternal overweight, advanced age, smoking and the duration of DFMs are the 



characteristics that help in identifying pregnancies that should be targeted for intensified 
management. Time matters and knowledge-based information are needed to improve foetal health. 
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67. The effects of obesity and weight gain in young women on obstetric outcomes 

Author(s): Magriples U.; Kershaw T.S.; Ickovics J.R.; Rising S.S.; Westdahl C. 

Source: American Journal of Perinatology; May 2009; vol. 26 (no. 5); p. 365-371 

Publication Date: May 2009 

Publication Type(s): Article 

PubMedID: 19085680 

Available  at American Journal of Perinatology -  from PubMed Central  

Abstract:We investigated body mass index (BMI) and weight gain among pregnant women (ages 14 
to 25) and assessed the relationship of BMI and weight gain on birth outcomes. We performed a 
secondary analysis of 841 women enrolled in a randomized controlled trial receiving prenatal care in 
two university-affiliated clinics. Almost half the patients were overweight or obese. An average of 
32.3+/-23.6 pounds was gained in pregnancy with only 25.3% gaining the recommended weight and 
over half overgaining. Weight gain had a significant relationship to birth weight. Multivariate analysis 
showed that prepregnancy BMI but not weight gain was a significant predictor of cesarean delivery 
(odds ratio [OR] 1.91, confidence interval [CI] 1.24 to 2.69, p<0.0001). When large-for-gestational-
age infants were removed from the analysis, there was still a significant effect of BMI on cesarean 
delivery (OR 1.76, CI 1.17 to 2.66, p=0.007) but not of weight gain (OR 1.45, CI 0.94 to 2.17, p=0.093). 
Prepregnancy BMI is a more significant predictor of cesarean delivery than pregnancy weight gain in 
young women. Copyright © 2009 by Thieme Medical Publishers, Inc. 
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68. Severe intrauterine growth restriction is associated with higher spontaneous carbohydrate 
intake in young women 

Author(s): Barbieri M.A.; Bettiol H.; Portella A.K.; Silveira P.P.; Agranonik M.; Goldani M.Z.; Silva A.A. 

Source: Pediatric Research; Feb 2009; vol. 65 (no. 2); p. 215-220 

Publication Date: Feb 2009 

Publication Type(s): Article 

PubMedID: 19047956 

Available  at Pediatric Research -  from Free Medical Journals . com  

Abstract:Intrauterine growth restriction (IUGR) is associated with metabolic disorders in adulthood. 
In rats, an early adverse environment alters food preferences in adult life. We investigated whether 
IUGR is associated with spontaneous macronutrient preferences in humans. Two thousand sixty-
three participants from a Brazilian birth cohort were evaluated at 24 y of age using a food frequency 
questionnaire, physical examination, anthropometric measurements, and biochemical assays 
(glucose, insulin, cholesterol, and triglycerides). IUGR was defined by the birth weight ratio (BWR = 
birth weight/mean weight for gestational age). Individuals were classified as non growth restricted 
(BWR >=0.85), moderately growth restricted (0.85 > BWR >= 0.75), and severely growth restricted 
(BWR <0.75). Severe IUGR women consumed a greater carbohydrate to protein ratio, even after 
controlling for social variables. There was a continuous association between growth restriction and 
later carbohydrate to protein ratio consumption in women. Women from both IUGR groups had a 
larger waist to hip ratio (WHR). The prevalence of metabolic syndrome was comparable between the 
groups. IUGR women preferred carbohydrates to protein in their regular diet, suggesting that 
spontaneous food choices may precede the appearance and contribute to the risk for metabolic 
diseases in this group. Copyright © 2009 International Pediatric Research Foundation, Inc. 
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69. Effect of prepregnancy body mass index categories on obstetrical and neonatal outcomes. 

Author(s): Abenhaim, Haim A; Kinch, Robert A; Morin, Lucie; Benjamin, Alice; Usher, Robert 

Source: Archives of gynecology and obstetrics; Jan 2007; vol. 275 (no. 1); p. 39-43 

Publication Date: Jan 2007 

Publication Type(s): Journal Article 

PubMedID: 16967276 

Available  at Archives of gynecology and obstetrics -  from SpringerLink  

Abstract:OBJECTIVESTo examine the association between body mass index (BMI) and obstetrical and 
neonatal outcomes.METHODSWe conducted a cohort study comparing prepregnant BMI categories 
with obstetrical and neonatal outcomes using the McGill Obstetrical and Neonatal Database on all 
deliveries in 10 year period (1987-1997). Prepregnant BMI was categorized into underweight (<20), 
normal (20-24.9), overweight (25-29.9), obese (30-39.9), and morbidly obese (40+). Logistic 
regression analysis was used to adjust for age, smoking, parity, and preexisting diabetes using 
normal BMI as the reference.RESULTSThe population consisted of underweight 4,312 (23.1%), 
normal weight 10,021 (53.8%), overweight 3,069 (16.5%), obese 1,137 (6.1%), and morbidly obese 
104 (0.6%). As compared to women with normal BMIs, overweight, obese, and morbidly obese 
women had an increased risk of preeclampsia 2.28 (1.88-2.77), 4.65 (3.71-5.83), 6.26 (3.48-11.26); 
gestational hypertension 1.56 (1.35-1.81), 2.01 (1.64-2.45), 2.77 (1.60-4.78); gestational diabetes 
1.89 (1.63-2.19), 3.22 (2.68-3.87), 4.71 (2.89-7.67); preterm birth 1.20 (1.04-1.38), 1.60 (1.32-1.94), 
2.43 (1.46-4.05); cesarean section 1.48 (1.35-1.62), 1.85 (1.62-2.11), 2.92 (1.97-4.34); and 
macrosomia 1.66 (1.23-2.24), 2.32 (1.58-3.41), 2.10 (0.64-6.86). Underweight women were less likely 
to have: preeclampsia 0.67 (0.52-0.86), gestational hypertension 0.71 (0.60-0.83), gestational 
diabetes 0.82 (0.69-0.97), cesarean section 0.89 (0.81-0.97), shoulder dystocia 0.88 (0.80-0.96), birth 
injuries 0.40 (0.21-0.77), and macrosomia 0.43 (0.28-0.68) but more likely to have small for 
gestational age infants 1.54 (1.37-1.72) and intrauterine growth restricted infants 1.33 (1.07-
1.67).CONCLUSIONIn a large Canadian teaching hospital, increasing prepregnancy BMI category was 
associated with an increasing risk of adverse pregnancy outcomes. Underweight prepregnancy BMI 
was associated with a reduced risk of adverse pregnancy outcomes. 
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70. Obstetric outcomes associated with increase in BMI category during pregnancy. 

Author(s): Kabiru, Wanjiku; Raynor, B Denise 

Source: American journal of obstetrics and gynecology; Sep 2004; vol. 191 (no. 3); p. 928-932 

Publication Date: Sep 2004 

Publication Type(s): Journal Article 

PubMedID: 15467566 

Abstract:OBJECTIVEThe purpose of this study was to investigate effect of increase in body mass 
index (BMI) category on obstetric outcomes.STUDY DESIGNA cohort study was conducted from 1999 
to 2002. Women with singleton pregnancies were placed in standard BMI categories. Increase in BMI 
was calculated as difference between initial BMI and delivery BMI. ANOVA was used to compare 
continuous variables, and chi-square test for categorical variables.RESULTSThis study included 5131 
women: 49.8% had no change in BMI category, 43.9% increased by 1 BMI category, and 6.3% by >1 
category. Increase in BMI category was associated with higher rates of gestational diabetes (P = 
.005), failed induction (P < .001), lacerations (P < .001), cesarean deliveries (P < .001), and 
postpartum infection (P = .007) in normal weight women. Overweight women also had increased 
rates of preeclampsia (P = .002) and operative vaginal deliveries (P < .001). Obese women had higher 
rates of chorioamnionitis (P = .003), failed induction (P < .001), and cesarean deliveries (P = 
.016).CONCLUSIONIncrease in BMI category is associated with increased risk of complications. 
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71. Restricted fetal growth in sudden intrauterine unexplained death 

Author(s): Froen J.F.; Thurmann A.; Stray-Pedersen B.; Gardosi J.O.; Francis A. 

Source: Acta Obstetricia et Gynecologica Scandinavica; Sep 2004; vol. 83 (no. 9); p. 801-807 

Publication Date: Sep 2004 

Publication Type(s): Article 

PubMedID: 15315590 

Available  at Acta obstetricia et gynecologica Scandinavica -  from Wiley Online Library Science , 
Technology and Medicine Collection 2017  

Abstract:Background. Unexplained antepartum stillbirth is a common cause of perinatal death, and 
identifying the fetus at risk is a challenge for obstetric practice. Intrauterine growth restriction 
(IUGR) is associated with a variety of adverse perinatal outcomes, but reports on its impact on 
unexplained stillbirths by population-based birthweight standards have been varying, including both 
unexplained and unexplored stillbirths. Aim. We have studied IUGR, assessed by individually 
adjusted fetal weight standards, in antepartum deaths that remained unexplained despite thorough 
postmortem investigations. Methods. Antenatal health cards from a complete population-based 10-
year material of 76 validated sudden intrauterine unexplained deaths were compared to those of 
582 randomly selected liveborn controls. Birthweight <10th percentile of the individualized standard 
adjusted for gestational age, maternal height, weight, parity, ethnicity, and fetal gender was defined 
as growth restriction. Results. 52% of unexplained stillbirths were growth restricted, with a mean 
gestational age at death of 35.1 weeks. Suboptimal growth was the most important fetal 
determinant for sudden intrauterine unexplained death (odds ratio 7.0, 95% confidence interval 3.3-
15.1). Concurrent maternal overweight or obesity, high age, and low education further increase the 
risk. Overweight and obesity increase the risk irrespective of fetal growth, and while high maternal 
age increases the risk of the normal weight fetus, it is not associated to growth restriction as a 
precursor of sudden intrauterine unexplained death. Conclusions. IUGR is an important risk factor of 
sudden intrauterine unexplained death, and this should be excluded in pregnancies with any other 
risk factor for sudden intrauterine unexplained death. © Acta Obstet Gynecol Scand. 

Database: EMBASE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://go.openathens.net/redirector/nhs?url=https%3A%2F%2Fonlinelibrary.wiley.com%2Fdoi%2F10.1111%2Fj.0001-6349.2004.00602.x%2Fepdf


72. Are all growth-restricted newborns created equal(ly)? 

Author(s): Kramer M.S.; Platt R.; Yang H.; Usher R.H.; McNamara H. 

Source: Pediatrics; Mar 1999; vol. 103 (no. 3); p. 599-602 

Publication Date: Mar 1999 

Publication Type(s): Article 

PubMedID: 10049963 

Available  at PEDIATRICS -  from HighWire - Free Full Text  

Available  at PEDIATRICS -  from Patricia Bowen Library & Knowledge Service West Middlesex 
University Hospital NHS Trust (lib302631) Local Print Collection  

Abstract:Background. Previous etiologic studies have defined intrauterine growth restriction (IUGR) 
based on a single cutoff. Objective. To assess the relative importance of known etiologic 
determinants for different degrees (mild versus severe) and timing (preterm versus term) of fetal 
growth restriction. Design. Hospital-based cohort study. Setting. Tertiary-care university hospital. 
Participants. Sixty-five thousand two hundred eighty inborn singleton infants without major 
congenital anomalies delivered between January 1, 1978 and March 31, 1996. Measurements. 
Comparison of adjusted odds ratios (ORs) and 95% confidence intervals for mild IUGR (defined as 
birth weight 75% to <85% of the mean for gestational age, the latter cutoff equivalent to the 9.9th 
percentile for this cohort) and severe IUGR (<75% of mean, or 2.3rd percentile), after controlling for 
maternal age, education, marital status, and other potential determinants by means of multiple 
logistic regression, Results. Maternal prepregnancy overweight (body mass index [BMI] >26.0-29.0 
kg/m2) and obesity (BMI >29.0 kg/m2) had stronger protective effects against mild IUGR than 
against severe IUGR, but most of the determinants showed the opposite pattern. This was especially 
true for pathologic determinants; ORs (and 95% confidence intervals) for severe versus mild IUGR 
were 18.5 (14.5-23.8) Vs 4.6 (3.6-5.8) for severe pregnancy- induced hypertension (PIH), 3.5 (2.2-5.5) 
vs 2.3 (1.5-3.4) for prepregnancy hypertension, and 3.4 (2.9-3.9) vs 2.2 (2.02.4) for smoking >=11 
cigarettes/day. Primiparity, short stature, prepregnancy BMI, maternal weight gain, and cigarette 
smoking had significantly larger effects on term IUGR, whereas the effect of severe PIH was more 
than twice as large for preterm IUGR (OR = 9.7 [7.3-13.0]) as for term IUGR (OR = 4.0 [3.0-5.3]). 
Conclusion. Pathologic determinants of IUGR such as prepregnancy and PIH and cigarette smoking 
predispose to more severe fetal growth retardation, and PIH in particular seems to do so before 37 
weeks. Growth-restricted newborns are not, therefore, all created equal(ly). 
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73. Prenatal weight gain, term birth weight, and fetal growth retardation among high-risk 
multiparous black and white women. 

Author(s): Hickey, C A; Cliver, S P; Goldenberg, R L; Kohatsu, J; Hoffman, H J 

Source: Obstetrics and gynecology; Apr 1993; vol. 81 (no. 4); p. 529-535 

Publication Date: Apr 1993 

Publication Type(s): Journal Article Research Support, U.s. Gov't, P.h.s. 

PubMedID: 8459961 

Abstract:OBJECTIVETo examine the association of prenatal weight gain below, within, and above the 
Institute of Medicine guidelines with birth weight and fetal growth restriction (FGR) among low-
income, high-risk black and white women.METHODSEight hundred three black and 365 white 
women were grouped by pregravid body mass index (BMI): low (below 19.8), normal (19.8-26), high 
(above 26-29), and very high (above 29). The impact of maternal weight gain on birth weight and 
race-specific FGR was determined while controlling for sociodemographic and reproductive variables 
and for time between last weight observation and delivery.RESULTSOne-third of both black and 
white women failed to achieve the Institute of Medicine minimum recommended gain for pregravid 
BMI. More women with low BMI gained less than the recommended weight as compared with those 
having normal, high, or very high BMI. Nonobese black women (BMI 29 or below) delivered fewer 
infants with FGR as weight gain increased from below the recommended range (17.9% FGR) to 
within (10.3% FGR) or above (3.8% FGR) the range; corresponding data for nonobese white women 
were 20.9, 19.1, and 10.5% FGR, respectively. Obese black women (BMI above 29) also delivered 
fewer infants with FGR (4.2%) when they exceeded the minimum gain (6 kg) than did white women 
(11.8%). When analysis of covariance was used to adjust mean birth weight, black women in each 
pregravid BMI category delivered increasingly larger infants (P < or = .01 for each category) as they 
met or exceeded the guidelines; among white women this trend was attenuated.CONCLUSIONThese 
observations support the Institute of Medicine suggestion that black women strive for prenatal 
weight gain at the upper end of the recommended range for pregravid BMI. 
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75. Perinatal outcome in pregnancy complicated by massive obesity. 

Author(s): Perlow, J H; Morgan, M A; Montgomery, D; Towers, C V; Porto, M 

Source: American journal of obstetrics and gynecology; Oct 1992; vol. 167 (no. 4); p. 958-962 

Publication Date: Oct 1992 

Publication Type(s): Journal Article 

PubMedID: 1415432 

Abstract:OBJECTIVEOur objective was to determine the impact of massive obesity during pregnancy, 
defined as maternal weight > 300 pounds, on perinatal outcome.STUDY DESIGNA case-controlled 
study was conducted. Between Jan. 1, 1986, and Dec. 31, 1990, 111 pregnant women weighing > 
300 pounds who were delivered at Long Beach Memorial Women's Hospital were identified with a 
perinatal data base search. A control group matched for maternal age and parity was selected, and 
perinatal variables were compared between groups. To control for potential confounding medical 
complications, massively obese patients with diabetes and/or chronic hypertension antedating the 
index pregnancy were excluded from the obese group, and the data were reanalyzed. The Student t 
test chi 2, and Fisher's exact statistical analysis were used where appropriate.RESULTSMassively 
obese pregnant women are significantly more likely to have a multitude of adverse perinatal 
outcomes, including primary cesarean section (32.4% vs 14.3%, p = 0.002), macrosomia (30.2% vs 
11.6%, p = 0.0001), intrauterine growth retardation (8.1% vs 0.9%, p = 0.03), and neonatal admission 
to the intensive care unit (15.6% vs 4.5%, p = 0.01). They also are significantly more likely to have 
chronic hypertension (27.0% vs 0.9%, p < 0.0001) and insulin-dependent diabetes mellitus (19.8% vs 
2.7%, p = 0.0001). However, when those massively obese pregnant women with diabetes and/or 
hypertension antedating pregnancy are excluded from analysis, no statistically significant differences 
in perinatal outcome persisted.CONCLUSIONMassively obese pregnant women are at high risk for 
adverse perinatal outcome; however, this risk appears to be related to medical complications of 
obesity. 
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