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1. Contribution of maternal age, medical and obstetric history to maternal and perinatal 
morbidity/mortality for women aged 35 or older 

Author(s): Morris J.M.; Totterdell J.; Bin Y.S.; Ford J.B.; Roberts C.L. 

Source: Australian and New Zealand Journal of Obstetrics and Gynaecology; 2018; vol. 58 (no. 1); p. 
91-97 

Publication Date: 2018 

Publication Type(s): Article 

Available  at The Australian & New Zealand journal of obstetrics & gynaecology -  from Wiley Online 
Library Science , Technology and Medicine Collection 2017  

Abstract:Background: As age is not modifiable, pregnancy risk information based on age alone is 
unhelpful for older women. Aim: To determine severe morbidity/mortality rates for women aged 
>=35 years according to maternal profile based on parity, pre-existing medical conditions and prior 
pregnancy complications, and to assess the independent contribution of age. Materials and 
methods: Population-based record-linkage study using NSW hospitalisation and birth records 2006-
2012. Maternal and perinatal mortality/morbidity were assessed for non-anomalous singleton births 
to women aged >=35 years. Results: For 117 357 pregnancies among 99 375 women aged >=35 
years, the median age at delivery was 37 years (range 35-56 years), including: 35 652 (30.4%) 
multiparae without pre-existing medical or obstetric complications, 33,058 (28.2%) nulliparae 
without pre-existing medical conditions and 30 325 (25.8%) multiparae with prior pregnancy 
complications. Maternal and perinatal mortality/morbidity varied by maternal profile with ranges of 
0.9-3.5% and 2.4-11.9%, respectively. For nulliparae, each five-year increase in age did not 
contribute significantly to maternal risk after controlling for medical conditions (adjustedodds ratio 
1.08, 95% CI 0.93-1.25), but did confer perinatal risk (1.14; 1.05-1.25). For multiparae, each five-year 
increase in age beyond 35 years was independently associated with adverse maternal (1.23; 1.09-
1.39) and perinatal outcomes (1.23; 1.09-1.39). Conclusions: For women aged >=35 years, presence 
of medical conditions conferred a greater risk for morbidity/mortality than age itself. For 
multiparous women, the effects of medical and obstetric history were additive. The contribution of 
maternal age to adverse outcomes in pregnancies without significant medical and obstetric history is 
modest.Copyright © 2017 The Royal Australian and New Zealand College of Obstetricians and 
Gynaecologists 
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2. The Effect of Very Advanced Maternal Age on Maternal and Neonatal Outcomes: A Systematic 
Review. 

Author(s): Leader, Jordana; Bajwa, Amrit; Lanes, Andrea; Hua, Xiaolin; Rennicks White, Ruth; Rybak, 
Natalie; Walker, Mark 

Source: Journal of obstetrics and gynaecology Canada : JOGC = Journal d'obstetrique et gynecologie 
du Canada : JOGC; Apr 2018 

Publication Date: Apr 2018 

Publication Type(s): Journal Article 

PubMedID: 29681506 

Abstract:OBJECTIVETo summarize information on the maternal and perinatal outcomes among 
pregnant women with a maternal age greater or equal to 45 years old compared with women with a 
maternal age of less than 45.METHODSA comprehensive systematic search of online databases from 
January 1946 through June 2015 was completed. The maternal outcomes were: fetal loss, preterm 
birth, full-term birth, complications of pregnancy, the type of delivery, and periconception 
hemorrhage. The fetal outcomes were: intrauterine growth restriction/LGA, fetal anomalies, APGAR 
score, and neonatal death.RESULTSTwenty articles were included in the systematic review and 15 
included in the meta-analysis. There was a 2.60 greater likelihood of fetal loss (I2 = 99%). Newborns 
of women of a very advanced maternal age were 2.49 more likely to have a concerning 5-minute 
APGAR score. Very advanced maternal age women had a 3.32 greater likelihood of pregnancy 
complications (I2 = 91%). There was a 1.96 greater likelihood of preterm birth at very advanced 
maternal age (I2 = 91%) and a 4 times greater likelihood of having to deliver through Caesarean 
section (I2 = 97%).CONCLUSIONThis systematic review showed an increased risk of adverse maternal 
and perinatal outcomes. The large amount of heterogeneity among most outcomes that were 
investigated suggest results must be interpreted with caution. 
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3. The effect of fertility treatment on adverse perinatal outcomes in women aged at least 40 years 

Author(s): Harlev A.; Oran E.; Har-Vardi I.; Lunenfeld E.; Levitas E.; Walfisch A.; Friger M. 

Source: International Journal of Gynecology and Obstetrics; Jan 2018; vol. 140 (no. 1); p. 98-104 

Publication Date: Jan 2018 

Publication Type(s): Article 

Available  at International journal of gynaecology and obstetrics: the official organ of the 
International Federation of Gynaecology and Obstetrics -  from Wiley Online Library Science , 
Technology and Medicine Collection 2017  

Abstract:Objective: To compare perinatal outcomes between spontaneous conception and assisted 
reproductive technologies (ART) among patients of advanced maternal age. Methods: The present 
retrospective study included data from singleton pregnancies of women aged at least 40 years who 
delivered between January 1, 1991, and December 31, 2013, at Soroka University Medical Center, 
Beer Sheva, Israel. Demographic, obstetric, and perinatal data were compared between pregnancies 
conceived with ART (in vitro fertilization [IVF] or ovulation induction) and those conceived 
spontaneously. Multiple regression models were used to define independent predictors of adverse 
outcomes. Results: A total of 8244 singleton pregnancies were included; 229 (2.8%) following IVF, 86 
(1.0%) following ovulation induction, and 7929 (96.2%) were spontaneous. Preterm delivery 
(P<0.001), fetal growth restriction (FGR) (P<0.001), and cesarean delivery (P<0.001) demonstrated 
linear associations with the conception mode; the highest rates for each were observed for IVF, with 
decreased rates for ovulation induction and spontaneous conception. The incidence of gestational 
diabetes and hypertensive disorders were highest among pregnancies following ART. No association 
was observed between conception mode and perinatal mortality. Multivariate logistic regression 
demonstrated that IVF was independently associated with increased odds of preterm delivery 
(P<0.001) and FGR (P=0.027) compared with spontaneous conception. Conclusions: Among patients 
of advanced maternal age, ART were independently associated with increased FGR and preterm 
delivery rates compared with spontaneous pregnancies; perinatal mortality was 
comparable.Copyright © 2017 International Federation of Gynecology and Obstetrics 

Database: EMBASE 
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4. Advanced maternal age and adverse pregnancy outcomes: A systematic review and meta-
analysis. 

Author(s): Lean, Samantha C; Derricott, Hayley; Jones, Rebecca L; Heazell, Alexander E P 

Source: PloS one; 2017; vol. 12 (no. 10); p. e0186287 

Publication Date: 2017 

Publication Type(s): Meta-analysis Journal Article Review 

PubMedID: 29040334 

Available  at PLoS ONE -  from PubMed Central  

Abstract:BACKGROUNDAdvanced maternal age (AMA; ≥35 years) is an increasing trend and is 
reported to be associated with various pregnancy complications.OBJECTIVETo determine the risk of 
stillbirth and other adverse pregnancy outcomes in women of AMA.SEARCH STRATEGYEmbase, 
Medline (Ovid), Cochrane Database of Systematic Reviews, ClinicalTrials.gov, LILACS and conference 
proceedings were searched from ≥2000.SELECTION CRITERIACohort and case-control studies 
reporting data on one or more co-primary outcomes (stillbirth or fetal growth restriction (FGR)) 
and/or secondary outcomes in mothers ≥35 years and <35 years.DATA COLLECTION AND 
ANALYSISThe effect of age on pregnancy outcome was investigated by random effects meta-analysis 
and meta-regression. Stillbirth rates were correlated to rates of maternal diabetes, obesity, 
hypertension and use of assisted reproductive therapies (ART).MAIN RESULTSOut of 1940 identified 
titles; 63 cohort studies and 12 case-control studies were included in the meta-analysis. AMA 
increased the risk of stillbirth (OR 1.75, 95%CI 1.62 to 1.89) with a population attributable risk of 
4.7%. Similar trends were seen for risks of FGR, neonatal death, NICU unit admission restriction and 
GDM. The relationship between AMA and stillbirth was not related to maternal morbidity or 
ART.CONCLUSIONSStillbirth risk increases with increasing maternal age. This is not wholly explained 
by maternal co-morbidities and use of ART. We propose that placental dysfunction may mediate 
adverse pregnancy outcome in AMA. Further prospective studies are needed to directly test this 
hypothesis. 
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5. Effect of maternal age, height, BMI and ethnicity on birth weight: An Italian multicenter study 

Author(s): Spada E.; Coscia A.; Chiossi G.; Monari F.; Facchinetti F. 

Source: Journal of Perinatal Medicine; Dec 2017 

Publication Date: Dec 2017 

Publication Type(s): Article In Press 

Abstract:To assess the effect of maternal age, height, early pregnancy body mass index (BMI) and 
ethnicity on birth weight. A cross-sectional study was conducted on more than 42,000 newborns. 
Ethnicity was defined by maternal country of birth or, when missing (<0.6% of records), by 
citizenship. The effect of maternal characteristics on birth weight was evaluated with general linear 
models. Maternal height and BMI, although not age, significantly affected birth weight. Among 
Italian babies, 4.7% of newborns were classified as appropriate-for-gestational age (AGA) (birth 
weight between the 10th and the 90th centile) according to the country-specific Italian Neonatal 
Study (INeS) charts and were re-classified as either large-(LGA) (birth weight >90th centile) or small-
(SGA) (birth weight <10th centile) for gestational age (GA) after adjustment for maternal 
characteristics. On the contrary, 1.6% of Italian newborns were classified as SGA or LGA according to 
the INeS charts and re-classified as AGA after adjustment. Maternal ethnicity had a significant 
impact on birth weight. Specifically, babies born to Senegalese mothers were the lightest, whilst 
babies born to Chinese mothers were the heaviest. Maternal height and early pregnancy BMI, 
should be considered in the evaluation of birth weight. The effect of ethnicity suggests the 
appropriateness of ethnic-specific charts. Further studies are necessary to determine if changes in 
birth weight classification, may translate into improved detection of subjects at risk of adverse 
outcomes.Copyright © 2017 Walter de Gruyter GmbH, Berlin/Boston. 

Database: EMBASE 

 

6. Maternal determinist of term intrauterine growth restriction (IUGR) in the Kingdom of Saudi 
Arabia. 

Author(s): Abdrabbo, Walaa; Alrashed, Abeer M 

Source: Health care for women international; Oct 2017; vol. 38 (no. 10); p. 1011-1021 

Publication Date: Oct 2017 

Publication Type(s): Journal Article 

PubMedID: 28880736 

Abstract:Intrauterine growth restriction was defined as occurring if birth weight of the newborn is 
below 10th percentile for gestational age. We investigated its maternal determinants in Riyadh, 
Saudi Arabia by comparing 76 cases to 76 controls to aid in early detection, diagnosis and proper 
prevention. A history of stillbirth, less than three years interpregnancy intervals, experiencing 
preeclampsia during pregnancy besides gaining less than nine kilograms during term pregnancy 
would signal a risk of having intrauterine growth restriction babies. Mothers living in rural areas as 
well as smokers along with those above 34 years old were associated with the same risk. 

Database: Medline 

 

 

 

 



7. Placental Dysfunction Underlies Increased Risk of Fetal Growth Restriction and Stillbirth in 
Advanced Maternal Age Women. 

Author(s): Lean, Samantha C; Heazell, Alexander E P; Dilworth, Mark R; Mills, Tracey A; Jones, 
Rebecca L 

Source: Scientific reports; Aug 2017; vol. 7 (no. 1); p. 9677 

Publication Date: Aug 2017 

Publication Type(s): Journal Article 

PubMedID: 28852057 

Available  at Scientific reports -  from Europe PubMed Central - Open Access  

Abstract:Pregnancies in women of advanced maternal age (AMA) are susceptible to fetal growth 
restriction (FGR) and stillbirth. We hypothesised that maternal ageing is associated with utero-
placental dysfunction, predisposing to adverse fetal outcomes. Women of AMA (≥35 years) and 
young controls (20-30 years) with uncomplicated pregnancies were studied. Placentas from AMA 
women exhibited increased syncytial nuclear aggregates and decreased proliferation, and had 
increased amino acid transporter activity. Chorionic plate and myometrial artery relaxation was 
increased compared to controls. AMA was associated with lower maternal serum PAPP-A and sFlt 
and a higher PlGF:sFlt ratio. AMA mice (38-41 weeks) at E17.5 had fewer pups, more late fetal 
deaths, reduced fetal weight, increased placental weight and reduced fetal:placental weight ratio 
compared to 8-12 week controls. Maternofetal clearance of 14C-MeAIB and 3H-taurine was reduced 
and uterine arteries showed increased relaxation. These studies identify reduced placental efficiency 
and altered placental function with AMA in women, with evidence of placental adaptations in 
normal pregnancies. The AMA mouse model complements the human studies, demonstrating high 
rates of adverse fetal outcomes and commonalities in placental phenotype. These findings highlight 
placental dysfunction as a potential mechanism for susceptibility to FGR and stillbirth with AMA. 
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8. Outcomes of Twin Pregnancies in Women 45 Years of Age or Older. 

Author(s): Gerber, Rachel S; Fields, Jessica C; Barberio, Andrea L; Bodenlos, Kimberly; Fox, Nathan S 

Source: Obstetrics and gynecology; May 2017; vol. 129 (no. 5); p. 827-830 

Publication Date: May 2017 

Publication Type(s): Journal Article 

PubMedID: 28383389 

Available  at Obstetrics & Gynecology -  from Ovid (LWW Total Access Collection 2015 - Q1 with 
Neurology)  

Abstract:OBJECTIVETo investigate outcomes of twin gestations in women 45 years or older at the 
time of delivery.METHODSThis was a retrospective cohort study of 139 women with twin gestations 
who were at least 45 years old when they delivered. They were cared for at two referral centers 
between 2005 and 2016. Analysis included baseline characteristics and pregnancy outcomes 
including mode of delivery, gestational age at delivery, hypertensive disease in pregnancy, 
gestational diabetes, and fetal growth restriction. Univariate analysis of the association between 
patient characteristics and outcomes was performed.RESULTSThe mean maternal age at delivery 
was 47.3±1.9 years with 99.3% undergoing in vitro fertilization and 95% using donor eggs. Patients 
had low baseline rates of hypertension (7.2%), obesity (9.5%), and pregestational diabetes (1.4%). 
The average gestational age of delivery was 35.4 weeks; 22.3% delivered before 34 weeks of 
gestation. There were high rates of cesarean delivery (93.5%, 95% confidence interval [CI] 87.7-
96.8%), preeclampsia (44.6%, 95% CI 36.3-53.3%), and gestational diabetes (19%, 95% CI 13.0-
26.8%). Preeclampsia developed in 50.5% of nulliparous women compared with 30.5% of women 
with a prior birth (P=.028). Preterm birth at less than 34 weeks of gestation occurred in 18.1% of 
women of white race compared with 30.3% of women of nonwhite race (P=.036).CONCLUSIONTwin 
pregnancy in a predominantly healthy cohort of women who were at least 45 years old when they 
delivered was associated with high rates of cesarean delivery, preeclampsia, and gestational 
diabetes, but overall favorable outcomes. 

Database: Medline 
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9. Advanced maternal age as an independent risk factor for adverse pregnancy outcomes: A 
systematic review and meta-analysis 

Author(s): Lean S.C.; Derricott H.; Jones R.L.; Heazell A.E.P. 

Source: Reproductive Sciences; Mar 2017; vol. 24 (no. 1) 

Publication Date: Mar 2017 

Publication Type(s): Conference Abstract 

Abstract:INTRODUCTION: Advanced maternal age (AMA; >=35 years) is associated with a range of 
pregnancy complications including stillbirth and fetal growth restriction. Previous systematic reviews 
have omitted many of these pregnancy outcomes and lack mechanism, causation or maternal 
commodities associated with advanced age. We hypothesise that AMA increases risk of stillbirth and 
other pregnancy complications independently of parity, maternal comorbidities and use of assisted 
reproductive therapies (ART). METHODS: A contemporary literature research was conducted include 
cohort and case-control studies; births from any countries; full text and English language. Studies 
reported data on one or more co-primary outcomes (stillbirth or fetal growth restriction (FGR)) 
and/or secondary outcomes (neonatal death, abruption, preeclampsia, low birth weight, very low 
birthweight, neonatal acidosis, preterm birth, NICU admissions and gestational diabetes mellitus 
(GDM)) in AMA mothers (>=35 years) and a control population (<35 years). The effect of age on 
pregnancy outcome was investigated by random effects meta-analysis and meta-regression. Where 
possible, data were split by parity. Stillbirth rates were correlated to rates of maternal diabetes, 
obesity, hypertension and use of ART between maternal age groups. RESULTS: Out of 1940 identified 
titles; 63 cohort studies and 12 case-control studies were included in the meta-analysis. AMA 
increased the risk of stillbirth (OR 1.75, 95%CI 1.62 to 1.89) with a population attributable risk of 
4.7%. There was no association between parity or the incidence of stillbirth and the prevalence of 
obesity, diabetes or hypertension in AMA mothers and despite an apparent negative association 
between rate of stillbirth and use of ART in mothers <=40 years suggesting an independent effect of 
maternal age. Similar data trends were seen for risks of FGR, neonatal death, NICU unit admission 
restriction and GDM. CONCLUSIONS: Stillbirth is associated with AMA; the strength of this 
relationship increases with maternal age. This relationship is not wholly explained by parity, 
maternal co-morbidities and use of ART. As stillbirth and FGR are mediated by placental dysfunction 
we propose that this may mediate the association between AMA and adverse pregnancy outcome. 
Further prospective studies are now needed to directly test this hypothesis to establish the cause of 
stillbirth. 

Database: EMBASE 

 

 

 

 

 

 

 

 

 

 

 

 



10. Elevated biomarkers of ageing in placentas of advanced maternal age women 

Author(s): Stephens K.J.; Lean S.C.; Dilworth M.R.; Heazell A.E.P.; Jones R.L. 

Source: Reproductive Sciences; Mar 2017; vol. 24 (no. 1) 

Publication Date: Mar 2017 

Publication Type(s): Conference Abstract 

Abstract:INTRODUCTION: In the UK 21.5% of infants are born to women of advanced maternal age 
(AMA, >=35 years). AMA mothers are at high risk of stillbirth and fetal growth restriction. Placental 
dysfunction is evident in AMA women1. The AMA placental phenotype at term resembles that of 
post-term pregnancies including increased syncytial nuclear aggregates and aberrant trophoblast 
turnover; suggesting accelerated placental ageing in AMA women. We hypothesise that features of 
placental ageing (oxidative stress, inflammation and mitochondrial/telomere dysfunction) are 
elevated in placentas from AMA women and contribute to placental dysfunction. METHODS: 
Placentas were compared between a) AMA women with uncomplicated pregnancies and a matched 
group aged 20-30 years and b) AMA women with appropriately grown and small for gestational age 
(SGA) infants (n=15/group). Placental markers of ageing (cytokine levels, oxidative stress, 
mitochondrial DNA content and telomere length) were investigated using qPCR, ELISA and 
immunohistochemistry. RESULTS: Placentas from AMA women had elevated protein concentrations 
of pro-inflammatory cytokines, IFN-gamma, TNF-alpha, IL-8 and IL-1alpha (p<0.01), compared to 
those from younger women. There was increased placental IFN-gamma and TNF-alpha (p<0.001) and 
reduced antiinflammatory cytokines IL-1Ra, IL-4 and IL-10 (p<0.01) in AMA women with a SGA infant 
versus those with a normal outcome. Elevated oxidative DNA damage (p<0.05) and increased total 
anti-oxidant capacity (p<0.05) were detected in placentas from AMA women versus younger 
controls. Increased mitochondrial DNA content was apparent in placentas of AMA women, but only 
those from female infants (p<0.01). AMA had no effect on placental telomere length. CONCLUSIONS: 
These studies have identified biomarkers of ageing in the placentas of AMA women, including 
oxidative stress and inflammation. Both are known to adversely affect placental function, thus 
providing potential mechanistic links between AMA and placental dysfunction. Moreover, the 
changes in oxidative stress and inflammatory markers detected in the placenta are concordant with 
those evident in the circulation of AMA women at 36 weeks gestation2. Together these observations 
support the hypothesis that AMA is associated with placental ageing and provide potential avenues 
for studies to reduce stillbirth and FGR in this high risk cohort. 
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11. Oocyte donation recipients of very advanced age: perinatal complications for singletons and 
twins 

Author(s): Guesdon E.; Vincent-Rohfritsch A.; Goffinet F.; Le Ray C.; Bydlowski S.; Santulli P. 

Source: Fertility and Sterility; Jan 2017; vol. 107 (no. 1); p. 89-96 

Publication Date: Jan 2017 

Publication Type(s): Article 

PubMedID: 27743695 

Abstract:Objective To compare maternal, obstetric, and neonatal outcomes between women who 
underwent oocyte donation at or after age 50 years and from 45 through 49 years. Design Single-
center, retrospective cohort study. Setting Maternity hospital. Patient(s) Forty women aged 50 years 
and older ("older group") and 146 aged 45-49 years ("younger group"). Intervention(s) Comparison 
between the older and younger groups, globally and after stratification by type of pregnancy 
(singleton/twin pregnancy). Main Outcome Measure(s) Maternal, obstetric, and neonatal outcomes. 
Result(s) The rate of multiple-gestation pregnancies was similar in both groups (35% in the older and 
37.7% in the younger group). We observed no significant difference globally between the two 
groups for outcomes, except for the mean duration of postpartum hospitalization, which was 
significantly longer among the older women (mean +/- SD, 9.5 +/- 7.4 days vs. 6.8 +/- 4.4 days). The 
rates of isolated pregnancy-related hypertension and of fetal growth restriction in singleton 
pregnancies were statistically higher in the older than in the younger group (19.2% vs. 5.5%, and 
30.7% vs. 14.3%, respectively). Complication rates with twin pregnancies were similar between 
groups and very high compared with singleton pregnancies. Conclusion(s) Complication rates were 
similar among women aged 50 years and older and those aged 45-49 years. Nonetheless, given the 
high rate of complication in both groups, especially among twin pregnancies, single embryo transfer 
needs to be encouraged for oocyte donations after age 45 years.Copyright © 2016 American Society 
for Reproductive Medicine 

Database: EMBASE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



12. Fetal growth impairment after first-trimester chorionic villus sampling: a case-control study. 

Author(s): Sotiriadis, Alexandros; Eleftheriades, Makarios; Chatzinikolaou, Fotios; Chatzistamatiou, 
Kimon; Assimakopoulos, Efstratios; Chasiakos, Demetrios 

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. 1731-1735 

Publication Date: 2016 

Publication Type(s): Journal Article 

PubMedID: 26135761 

Abstract:OBJECTIVEThe objective of this study is to test if chorionic villus sampling (CVS) is 
associated with fetal growth impairment, after controlling for maternal and fetal factors.STUDY 
DESIGNCase-control study of singleton fetuses whose mothers had undergone CVS (N = 442) and 
2969 controls. The primary outcomes were the prevalence of birthweight < 10th centile and 
birthweight <3rd centile; the prevalence of preeclampsia was the secondary outcome. Tested 
predictors in logistic regression analysis included CVS, free beta-hCG MoMs, PAPP-A MoMs, first-
trimester mean uterine artery pulsatility index (PI) z-scores, maternal height, BMI, age, and 
smoking.RESULTSThe proportion of newborns with birthweight <10th centile (7.9 versus 6.2%), and 
<3rd centile (1.6 versus 1.1%) did not differ between the two groups. Maternal age, smoking during 
pregnancy, PAPP-A MoMs, and mean first-trimester uterine PI z-score were significant predictors for 
these outcomes. Although the prevalence of preeclampsia was higher in the CVS group (3.2 versus 
1.3%, OR 2.62, 95% CI 1.41-4.89), the association was abolished in the regression analysis, in which 
maternal body mass index, free b-hCG levels, and mean first-trimester uterine PI z-score were the 
only significant predictors.CONCLUSIONSCVS is not associated with fetal growth impairment, 
possibly because the resulting mechanical disruption is compensated by the developing placenta, 
without significantly impairing its function. 

Database: Medline 

 

13. Advanced maternal age 

Author(s): Walker K.F.; Thornton J.G. 

Source: Obstetrics, Gynaecology and Reproductive Medicine; Dec 2016; vol. 26 (no. 12); p. 354-357 

Publication Date: Dec 2016 

Publication Type(s): Review 

Abstract:The average age of women at childbirth in industrialised nations has been increasing 
steadily for approximately 30 years. Women aged 35 years or over have an increased risk of 
gestational hypertensive disease, gestational diabetes, placenta praevia, placental abruption, 
perinatal death, preterm labour, fetal macrosomia and fetal growth restriction. Unsurprisingly, rates 
of obstetric intervention are higher among older women. Of particular concern is the increased risk 
of antepartum stillbirth at term in women of advanced maternal age. In all maternal age groups, the 
risk of stillbirth is higher among nulliparous women than among multiparous women. Women of 
advanced maternal age (>40 years) should be given low dose aspirin (in the presence of an 
additional risk factor for pre-eclampsia) and offered serial ultrasounds for fetal growth and 
wellbeing; given the increased risk of antepartum stillbirth, induction of labour from 39 weeks' 
gestation should be discussed with the woman.Copyright © 2016 Elsevier Ltd 

Database: EMBASE 

 



14. Risk of adverse obstetric and neonatal outcomes by maternal age: Quantifying individual and 
population level risk using routine UK maternity data 

Author(s): Oakley L.; Doyle P.; Penn N.; Pipi M.; Oteng-Ntim E. 

Source: PLoS ONE; Oct 2016; vol. 11 (no. 10) 

Publication Date: Oct 2016 

Publication Type(s): Article 

PubMedID: 27716789 

Available  at PLoS ONE -  from PubMed Central  

Abstract:Objective The objective of this study was to investigate whether moderately increased 
maternal age is associated with obstetric and neonatal outcome in a contemporary population, and 
to consider the possible role of co-morbidities in explaining any increased risk. Study Design 
Secondary analysis of routinely collected data from a large maternity unit in London, UK. Data were 
available on 51,225 singleton deliveries (>=22 weeks) occurring to women aged >=20 between 2004 
and 2012. Modified Poisson regression was used to estimate risk ratios for the association between 
maternal age and obstetric and neonatal outcome (delivery type, postpartum haemorrhage, 
stillbirth, low birthweight, preterm birth, small for gestational age, neonatal unit admission), using 
the reference group 20-24 years. Population attributable fractions were calculated to quantify the 
population impact. Results We found an association between increasing maternal age and major 
postpartum haemorrhage (>=1000ml blood loss) (RR 1.36 95% CI 1.18-1.57 for age 25-29 rising to 
2.41 95% CI 2.02-2.88 for age >=40). Similar trends were observed for caesarean delivery, most 
notably for elective caesareans (RR 1.64 95% CI 1.36-1.96 for age 25-29 rising to 4.94 95% CI 4.09-
5.96 for age >=40). There was evidence that parity modified this association, with a higher 
prevalence of elective caesarean delivery in older nulliparous women. Women aged >=35 were at 
increased risk of low birthweight and preterm birth. We found no evidence that the risk of stillbirth, 
small for gestational age, or neonatal unit admission differed by maternal age. Conclusions Our 
results suggest a gradual increase in the risk of caesarean delivery and postpartum haemorrhage 
from age 25, persisting after taking into account maternal BMI, hypertension and diabetes. The risk 
of low birthweight and preterm birth was elevated in women over 35. Further research is needed to 
understand the reasons behind the high prevalence of elective caesarean delivery in nulliparous 
older mothers.Copyright © 2016 Oakley 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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15. Effect of maternal age on maternal and neonatal outcomes after assisted reproductive 
technology 

Author(s): Wennberg A.L.; Bergh C.; Wennerholm U.-B.; Opdahl S.; Romundstad L.B.; Aaris 
Henningsen A.-K.; Gissler M.; Pinborg A.; Tiitinen A.; Skjaerven R. 

Source: Fertility and Sterility; Oct 2016; vol. 106 (no. 5); p. 1142 

Publication Date: Oct 2016 

Publication Type(s): Article 

PubMedID: 27399261 

Abstract:Objective To compare the effect of maternal age on assisted reproductive technology (ART) 
and spontaneous conception (SC) pregnancies regarding maternal and neonatal complications. 
Design Nordic retrospective population-based cohort study. Data from national ART registries were 
cross-linked with national medical birth registries. Setting Not applicable. Patient(s) A total of 
300,085 singleton deliveries: 39,919 after ART and 260,166 after SC. Intervention(s) None. Main 
Outcome Measure(s) Hypertensive disorders in pregnancy (HDP), placenta previa, cesarean delivery, 
preterm birth (PTB; <37 weeks), low birth weight (LBW; <2,500 g), small for gestational age (SGA), 
and perinatal mortality (>=28 weeks). Adjusted odds ratios (AORs) were calculated. Associations 
between maternal age and outcomes were analyzed. Result(s) The risk of placenta previa (AOR 4.11-
6.05), cesarean delivery (AOR 1.18-1.50), PTB (AOR 1.23-2.19), and LBW (AOR 1.44-2.35) was 
significantly higher in ART than in SC pregnancies for most maternal ages. In both ART and SC 
pregnancies, the risk of HDP, placenta previa, cesarean delivery, PTB, LBW, and SGA changed 
significantly with age. The AORs for adverse neonatal outcomes at advanced maternal age (>35 
years) showed a greater increase in SC than in ART. The change in risk with age did not differ 
between ART and SC for maternal outcomes at advanced maternal age. Conclusion(s) Having 
singleton conceptions after ART results in higher maternal and neonatal outcome risks overall, but 
the impact of age seems to be more pronounced in couples conceiving spontaneously.Copyright © 
2016 American Society for Reproductive Medicine 
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16. Obstetric and perinatal outcomes in women ≥40years of age: Associations with fetal growth 
disorders. 

Author(s): Zapata-Masias, Yesenia; Marqueta, Belén; Gómez Roig, M D; Gonzalez-Bosquet, Eduardo 

Source: Early human development; Sep 2016; vol. 100 ; p. 17-20 

Publication Date: Sep 2016 

Publication Type(s): Journal Article 

PubMedID: 27391869 

Abstract:BACKGROUNDEvidence indicates that advanced maternal age is associated with adverse 
obstetric and perinatal outcomes. The purpose of this study was to evaluate pregnancy outcomes in 
women of advanced maternal age (≥40years).METHODSUsing a prospective study design, data were 
collected by the Department of Obstetrics at the San Joan de Deu Hospital of Barcelona during the 1 
June 2009 to 31 May 2012 period. The results were compared across three maternal age groups 
(≥40 [n=654], 35-39 [n=2781], and <35 [n=7893] years).RESULTSOf the 11328 births recorded during 
the study period, pregnancy-related complications were more common in women ≥40years of age. 
The most common disorder was diabetes (8.5% in the ≥40, 5.3% in the 35-39, and 3.0% in the 
<35years age groups). The women ≥40years of age also had significantly more premature births 
(p=0.001) and cesarean sections (17% in the ≥40, 12.5% in the 35-39, and 7.9% in the <35-year age 
groups; p=0.001). Intrauterine growth retardation was significantly more frequent in women aged 
≥40years (17.4% in the ≥40, 15% in the 35-39, and 14.0% in the <35-year age groups; p=0.03). Fetal 
macrosomia was significantly more common in women ≥40years (15.4% in the ≥40, 12.6% in the 35-
39, and 12% in the <35-year age groups; p=0.03).CONCLUSIONMaternal age ≥40years was associated 
with poorer obstetric and perinatal outcomes and increased the risks of cesarean section, 
intrauterine growth retardation, and fetal macrosomia. 
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17. Maternal and neonatal outcomes in women of advanced maternal age (AMA) undergoing two 
in vitro fertilization (IVF) singleton pregnancies, as compared to one IVF twin pregnancy 

Author(s): Amrane S.; Ghosh P.; Gelber S.E.; Reichman D.E.; Rosenwaks Z. 

Source: Fertility and Sterility; Sep 2016; vol. 106 

Publication Date: Sep 2016 

Publication Type(s): Conference Abstract 

Abstract:OBJECTIVE: This study seeks to compare maternal and neonatal outcomes for women of 
AMA undergoing two IVF pregnancies resulting in singleton gestations versus women with one IVF 
pregnancy resulting in a twin gestation. DESIGN: Retrospective cohort study. MATERIALS AND 
METHODS: Patients 37 years old and greater at the time of oocyte retrieval, who had either two 
consecutive singleton gestations from IVF (n = 45) or one twin gestation from IVF (n = 175), were 
included. Both IVF and delivery at our center were required. Maternal and neonatal outcomes were 
obtained by chart review. Primary maternal outcomes included antepartum admission, length of 
hospital stay, preeclampsia, PPROM, and cesarean section. Primary neonatal outcomes included low 
birth weight (LBW), very low birth weight (VLBW), intrauterine growth restriction (IUGR), neonatal 
intensive care unit (NICU) admission, length of NICU/neonatal stay, and markers of severe neonatal 
morbidity including retinopathy of prematurity (ROP), intraventricular hemorrhage (IVH), sepsis, and 
bronchopulmonary dysplasia (BPD). For singleton pregnancies, outcomes were counted as having 
occurred if present in one or both pregnancies. Continuous outcomes were log-transformed. 
Bivariate tests were performed using t-tests for continuous variables, and chi-square test or Fisher's 
exact test for categorical variables. Outcomes with p-values<0.10 were tested in regression 
framework to obtain odds ratios. RESULTS: There were significantly increased rates of antepartum 
admission (OR 5.22, 95% CI 1.54-17.66), PPROM (OR 8.92, 95% CI 1.18-67.39), cesarean section (OR 
10.08, 95% CI 4.58-22.47), LBW (OR 24.52, 95% CI 8.35-72.02), and NICU admission (OR 5.12, 95% CI 
2.17-12.10) in the twin group as compared to the singleton group. Length of neonatal hospital stay 
and length of NICU stay were also longer in the twin group (OR 1.14, 95% CI 1.04-1.24), and OR 1.28, 
95% CI 1.09-1.49). The twin group demonstrated a tendency towards an increased rate of 
preeclampsia (OR 3.98, 95% CI 0.91- 17.40) and IUGR (OR 6.41, 95%CI 0.84-48.49). All cases of 
VLBWoccurred in the twin group (n = 20). The only cases of ROP (n=6), sepsis (n=3), BPD (n=3), and 
IVH (n=1) occurred in the twin group. There were three neonatal deaths in the IVF twin group, and 
none in the singleton group. CONCLUSIONS: In women of AMA, undergoing two subsequent IVF 
singleton pregnancies is less morbid than undergoing one IVF twin pregnancy. However, severe 
morbidity and neonatal mortality were relatively rare in the twin group. Patients with the goal of 
having two children should be counseled about the neonatal and maternal risks associated with twin 
pregnancies as compared to two consecutive singleton pregnancies, prior to making decisions about 
how many embryos to transfer. 
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18. Effect of young maternal age on obstetric and perinatal outcomes: Results from the tertiary 
center in Turkey 

Author(s): Demirci O.; Yilmaz E.; Tosun O.; Kumru P.; Arinkan A.; Mahmutoglu D.; Selcuk S.; Dolgun 
Z.N.; Arisoy R.; Erdogdu E.; Tarhan N. 

Source: Balkan Medical Journal; May 2016; vol. 33 (no. 3); p. 344-349 

Publication Date: May 2016 

Publication Type(s): Article 

Available  at Balkan medical journal -  from Europe PubMed Central - Open Access  

Abstract:Background: Young maternal age is variously defined in studies of its effect on obstetrics 
and perinatal outcomes. Also, pregnancy has been reported as the leading cause of death in 
adolescent girls in low- and middle- income countries. Aims: The aim of the study was to evaluate 
whether young maternal age was associated with an increased risk of obstetrics and perinatal 
adverse outcomes. Study Design: Case-control study. Methods: This case-control study was derived 
from a database of the medical records between January 2008 and December 2012. In the present 
study, 1374 teenage pregnancy and 1294 adult pregnancy cases were included. After restriction of 
analyses to singleton primiparous women, 1282 teenage pregnancy and 735 adult pregnancy cases 
were analyzed. Maternal age was separated into three groups: 15 and less, 16-19, and 20-34 years. 
Adjusted odds ratios (ORs) were derived through logistic regression models for the potential 
confounding factors. Results: Adolescents aged 15 years and younger had higher risks of preterm 
delivery, early preterm delivery, intrauterine fetal death and neonatal death compared with women 
aged 20 to 34 years after adjustment for confounding factors. In addition, both groups of 
adolescents had higher risks for anemia and episiotomy and lower risk of cesarean delivery. The 
rates of preeclampsia, gestational diabetes, chronic diseases, intrauterine growth restriction (IUGR) 
were higher in the adult group. Conclusion: Younger maternal age was correlated with increased 
risks of preterm delivery, fetal and neonatal death and anemia.Copyright © Trakya University 
Faculty of Medicine. 
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19. Manchester Advanced Maternal Age Study (MAMAS): A prospective observational cohort 
study to identify risk factors and markers of adverse pregnancy outcome 

Author(s): Lean S.; Heazell A.; Lodge K.; Jones R.; Peacock L.; Roberts S. 

Source: BJOG: An International Journal of Obstetrics and Gynaecology; Apr 2016; vol. 123 ; p. 41 

Publication Date: Apr 2016 

Publication Type(s): Conference Abstract 

Available  at BJOG: An International Journal of Obstetrics & Gynaecology -  from Wiley Online Library 
Science , Technology and Medicine Collection 2017  

Abstract:Introduction Advanced maternal age (AMA, >=35 years) is associated with increased risk of 
adverse pregnancy outcomes, including fetal growth restriction and stillbirth. There is little clinical 
guidance to lower this risk. Some studies propose induction of labour for all AMA mothers at 39 
weeks of gestation, although most pregnancies are uncomplicated. Identification of AMA mothers at 
greatest risk will allow directed intervention to those who will benefit most. Methods A prospective 
cohort study (MAMAS) investigated predictors of composite adverse pregnancy outcome (CAPO) in 
AMA (n = 580). Multivariate analysis identified variables associated with CAPO in demographic data. 
Enzyme-linked immunosorbent assay measured biomarkers of ageing and placental hormones in 
third-trimester maternal blood. Comparisons were made between mothers with normal pregnancy 
outcome (NPO) aged 20-30 years versus AMA (Kruskal-Wallis), and AMA mothers with NPO versus 
CAPO (Mann-Whitney and receiving operating characteristics). Results Smoking (odds ratio [OR] 4.1), 
AMA (adjusted OR [aOR] 3.4) and multiparity (OR 0.652) altered odds of CAPO. In NPO, AMA women 
had lower anti-inflammatory cytokines, increased total antioxidant capacity (TAC) and reduced lipid 
peroxidation accumulation (P <0.05). AMA women with CAPO had increased proinflammatory 
cytokines, TAC and lipid peroxidation (P <0.05 to P <0.01), and reduced placental hormones (human 
placental lactogen, placental growth factor [PlGF] and soluble fms-like tyrosine kinase 1 [sFLt]; P < 
0.05 to P < 0.001). TAC and PlGF had areas under the curve for the prediction of CAPO of 0.69 and 
0.74, respectively. Conclusion AMA pregnancies are associated with altered inflammatory and 
oxidative states that link to pregnancy outcome. TAC and PlGF are moderately predictive biomarkers 
for CAPO in AMA. Combined with demographic variables, development of a predictive model could 
provide an individualised risk of CAPO in AMA and reduce stillbirth rates while minimising 
unnecessary intervention. 
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20. Pregnancy outcomes of overweight and obese women aged 35 years or older - A registry-based 
study in Finland 

Author(s): Lamminpaa R.; Vehvilainen-Julkunen K.; Selander T.; Gissler M.; Heinonen S. 

Source: Obesity Research and Clinical Practice; Mar 2016; vol. 10 (no. 2); p. 133-142 

Publication Date: Mar 2016 

Publication Type(s): Article 

PubMedID: 26054598 

Abstract:Objective To compare pregnancy outcomes of overweight and obese pregnant women 
aged 35 years or older to women aged less than 35 years old. Methods A registry-based study 
covering years 2004-2008 including data on women >=35 years (N = 45,718) compared to those <35 
years (N = 203,930) and their pre-pregnancy body mass index (BMI) (<25, 25-29 and >=30). In 
multivariable modelling, the main outcome measures were preterm delivery (<28 weeks, 28-
31weeks and 32-36 weeks), low Apgar scores at 5 min, small-for-gestational age (SGA), foetal death, 
asphyxia, Caesarean section, induction, preeclampsia, blood transfusion, admission to a neonatal 
intensive care unit (NICU), shoulder dystocia, and large for gestational age (LGA). Results Maternal 
overweight and obesity along with advanced maternal age (AMA) significantly increased the risks of 
preterm delivery, preeclampsia, foetal death, LGA and Caesarean as compared to women of average 
weight aged <35 years. When comparing overweight and obese women aged >=35 years to normal 
weight women of the same age, the rates of preeclampsia, preterm delivery <28 weeks, LGA and low 
Apgar score were significantly increased. When observing overweight and obese women <35 years 
as a reference group, the risks of preterm delivery and foetal death were significantly increased. 
Conclusions The risks were increased by maternal age >= 35 years and both obesity and overweight. 
The combined effect of AMA and either overweight or obesity appeared to be a high risk state 
particularly for stillbirth and preterm delivery.Copyright © 2015 Asia Oceania Association for the 
Study of Obesity. 
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21. Placental nutrient transport and intrauterine growth restriction 

Author(s): Gaccioli F.; Lager S. 

Source: Frontiers in Physiology; Feb 2016; vol. 7 

Publication Date: Feb 2016 

Publication Type(s): Short Survey 

Available  at Frontiers in physiology -  from PubMed Central  

Abstract:Intrauterine growth restriction refers to the inability of the fetus to reach its genetically 
determined potential size. Fetal growth restriction affects approximately 5-15% of all pregnancies in 
the United States and Europe. In developing countries the occurrence varies widely between 10 and 
55%, impacting about 30 million newborns per year. Besides having high perinatal mortality rates 
these infants are at greater risk for severe adverse outcomes, such as hypoxic ischemic 
encephalopathy and cerebral palsy. Moreover, reduced fetal growth has lifelong health 
consequences, including higher risks of developing metabolic and cardiovascular diseases in 
adulthood. Numerous reports indicate placental insufficiency as one of the underlying causes 
leading to altered fetal growth and impaired placental capacity of delivering nutrients to the fetus 
has been shown to contribute to the etiology of intrauterine growth restriction. Indeed, reduced 
expression and/or activity of placental nutrient transporters have been demonstrated in several 
conditions associated with an increased risk of delivering a small or growth restricted infant. This 
review focuses on human pregnancies and summarizes the changes in placental amino acid, fatty 
acid, and glucose transport reported in conditions associated with intrauterine growth restriction, 
such as maternal undernutrition, pre-eclampsia, young maternal age, high altitude and 
infection.Copyright © 2016 Gaccioli and Lager. 
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22. The effects of maternal age and parity on maternal and neonatal outcome 

Author(s): Schimmel M.S.; Bromiker R.; Hammerman C.; Chertman L.; Granovsky-Grisaru S.; 
Samueloff A.; Elstein D.; Ioscovich A. 

Source: Archives of Gynecology and Obstetrics; 2015; vol. 291 (no. 4); p. 793-798 

Publication Date: 2015 

Publication Type(s): Article 

PubMedID: 25227657 

Available  at Archives of Gynecology and Obstetrics -  from SpringerLink  

Abstract:Purpose: Delayed childbearing is increasingly common; hence, concerns emerge regarding 
potential for additional risks of delivery at advanced maternal age (AMA; >=35 years). In this study, 
we sought to assess impact of AMA and parity on maternal and perinatal outcomes. Methods: In this 
retrospective single-center study (July 2005 to October 2011), we compared spontaneously-
conceived singleton births of AMA mothers with spontaneously-conceived singletons of mothers 
aged 24-27 years. Maternal outcomes: incidence of diabetes, hypertension, and emergency cesarean 
sections (ECS). Neonatal outcomes: prematurity, birth weight, incidence of small or large for 
gestational age infants (SGA/LGA, respectively), low birth weight (LBW), and 5'-Apgar scores. Sub-
groupings of maternal age were 35-38, 39-42, or 43-47 years; prematurity as <34 or <37 weeks; AMA 
parity as primiparous, 2-5 births, 6-9 births, or >=10 births. Binary logistic regression was used for 
multivariate analyses. Results: Of 24,579 eligible women, 11,243 were AMA (14.0 % total singleton 
births) and 13,336 were aged 24-27 years (16.7 % total singleton births) at delivery. There were no 
maternal or perinatal deaths. Incidence of maternal hypertension and diabetes was significantly 
greater in AMA, especially oldest AMA. AMA including primiparous had significantly more ECS than 
younger including primiparous controls, respectively, and were more likely to deliver LGA neonates. 
Primiparous AMA women did not have increased incidence of LGA babies but significantly increased 
incidence of SGA infants. Conclusion: AMA, especially primiparous, has more adverse maternal and 
neonatal outcomes than younger women; however, these did not include mortality. Consistent 
antenatal care may explain this.Copyright © 2014, Springer-Verlag Berlin Heidelberg. 
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23. Nutritional and Reproductive Risk Factors for Small for Gestational Age and Preterm Births 

Author(s): Kozuki N.; Lee A.C.; Black R.E.; Katz J. 

Source: Nestle Nutrition Institute workshop series; 2015; vol. 81 ; p. 17-28 

Publication Date: 2015 

Publication Type(s): Article 

PubMedID: 26111560 

Abstract:Approximately 32.4 million small for gestational age (SGA) babies and 13.7 million preterm 
babies are born annually in low- and middle-income countries (LMICs), of whom 2.8 million are both 
SGA and preterm. These newborns who are born too small and/or too soon not only experience 
heightened risk of neonatal and infant mortality, but also of long-term morbidities, like adulthood 
chronic disease. In order to reduce these burdens worldwide, it is critical to identify and understand 
the epidemiology of the risk factors that contribute to SGA and preterm births. As part of the Child 
Health Epidemiology Reference Group, we explored nutritional and reproductive health-related 
maternal risk factors associated with SGA and preterm outcomes in LMICs, including short maternal 
stature, young/advanced maternal age, low/high parity, and short birth interval. In this chapter, we 
highlight our findings and relevant existing literature, and also summarize literature on how 
low/high BMI and low weight gain during pregnancy, respectively, are associated with SGA and/or 
preterm outcomes.Copyright © 2015 Nestec Ltd., Vevey/S. Karger AG, Basel. 
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24. Pregnancy outcomes among mothers aged 15 years or less. 

Author(s): Traisrisilp, Kuntharee; Jaiprom, Jedsada; Luewan, Suchaya; Tongsong, Theera 

Source: The journal of obstetrics and gynaecology research; Nov 2015; vol. 41 (no. 11); p. 1726-1731 

Publication Date: Nov 2015 

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

PubMedID: 26311210 

Available  at Journal of Obstetrics and Gynaecology Research -  from Wiley Online Library Science , 
Technology and Medicine Collection 2017  

Abstract:AIMThe aim of this study was to determine pregnancy outcomes among early adolescent 
women (aged ≤ 15 years) compared with those in late adolescence (16-19 years) and adults aged 20-
30 years.MATERIAL AND METHODSA retrospective cohort study was conducted on singleton 
pregnancies with maternal age ≤15 years (early adolescent), 16-19 years (late adolescent), and 20-30 
years (adult). The primary outcomes for comparison were the rates of preterm birth, low 
birthweight, growth restriction and cesarean section.RESULTSA total of 33 777 pregnancies, 298 
early adolescent, 4456 late adolescent, and 29 023 adults, were enrolled. Most baseline 
characteristics were comparable but rates of pregnancy complicated by medical diseases were 
significantly higher in the adults, especially diabetes mellitus and chronic hypertension. When 
compared to the adult group, the early adolescent group had significantly higher rates of preterm 
birth (31.9% vs 14.5%, P < 0.001), growth restriction (11.7% vs 7.1%, P = 0.002), low birthweight 
(28.9% vs 14.7%, P < 0.001), while maternal morbidity, such as pre-eclampsia and placenta previa, 
was similar. Likewise, most of the main outcomes in early adolescents were also significantly higher 
than those in late adolescents, but with lesser degrees. Interestingly, the primary cesarean rate was 
significantly lower in early adolescent women (6.7% vs 12.3%, P = 0.005).CONCLUSIONEarly 
adolescent pregnancy was associated with higher risks of adverse pregnancy outcomes, in particular 
preterm birth and growth restriction, though most maternal morbidity was comparable with that in 
the control groups. Cesarean rate was significantly lower in early adolescent mothers. This 
information should be provided to women and their families. 
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25. Relationship between maternal age and incidence of gestational complications in our area 

Author(s): Martinez Forte S.; Ramos Ruiz M.E.; Garcia Solbas S.; Di Giovanni C.; Martinez Alonso L.; 
Burgos Anguita M.D.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:Introduction: Both early and late-onset obstetric complications are increased in older 
women. The incidence of placental disease, such us preeclampsia, is twofold in women aged 40 
years and older, while the incidence of gestational diabetes is three fold. All of these aggravate the 
prognostic of these gestations. Objectives: The aim of our study was to assess whether, in our area, 
greater maternal age correlates with an increased incidence of gestational complications. Methods: 
We performed a retrospective data analysis of women with singleton pregnancies medical records 
who delivered in our department between 1 September 2014 and 31 December 2014. Multiple 
gestations were excluded. The variables analyzed were: maternal age, incidence of early and late-
onset preeclampsia and fetal growth restriction, and gestational diabetes. The statistical analyses 
were performed by using a software package (SPSS) for windows (v. 22) Results: Total number of 
deliveries during that period was 704. The average maternal age was 30.6 years. Three cases of 
early-onset preeclampsia were registered (0.4%) and 14 of late-onset preeclampsia (2%). The 
average maternal age of those women who developed early-onset preeclampsia was 38,33 years, 
versus 30,58 years in the group of normal gestations, being that difference statistically significant 
(p<0'05). However, the average age of women with late-onset preeclampsia was similar in both 
groups. There were 10 cases of gestational diabetes (1'4%). When we analyzed the average age, we 
found an average age of 33,10 years in those women who developed gestational diabetes versus 
30,58 years in pregnants with a normal O'Sullivan test performed at 28 weeks of gestation. Those 
differences trend to statistical significance (p=0'056). Considering late-onset fetal growth restriction, 
25 cases were found (3'6%), and the average age in these women was 33,12 years, showing a 
statistically significance difference compared to 30,52 years average of pregnant without this 
diagnosis. The incidence of early onset fetal growth restriction (1'4%) did not show relation with 
maternal age. Conclusion: In our area, the incidence of early-onset preeclampsia and late-onset fetal 
growth restriction shows an evident significant increased as maternal age rises. Besides, the 
incidence of gestational diabetes reflects an upward trend in older women. 
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26. Maternal age and risk of labor and delivery complications. 

Author(s): Cavazos-Rehg, Patricia A; Krauss, Melissa J; Spitznagel, Edward L; Bommarito, Kerry; 
Madden, Tessa; Olsen, Margaret A; Subramaniam, Harini; Peipert, Jeffrey F; Bierut, Laura Jean 

Source: Maternal and child health journal; Jun 2015; vol. 19 (no. 6); p. 1202-1211 

Publication Date: Jun 2015 

Publication Type(s): Research Support, N.i.h., Extramural Journal Article 

PubMedID: 25366100 

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)  

Available  at Maternal and Child Health Journal -  from PubMed Central  

Abstract:We utilized an updated nationally representative database to examine associations 
between maternal age and prevalence of maternal morbidity during complications of labor and 
delivery. We used hospital inpatient billing data from the 2009 United States Nationwide Inpatient 
Sample, part of the Healthcare Cost and Utilization Project. To determine whether the likelihood 
that maternal morbidity during complications of labor and delivery differed among age groups, 
separate logistic regression models were run for each complication. Age was the main independent 
variable of interest. In analyses that controlled for demographics and clinical confounders, we found 
that complications with the highest odds among women, 11-18 years of age, compared to 25-29 
year old women, included preterm delivery, chorioamnionitis, endometritis, and mild preeclampsia. 
Pregnant women who were 15-19 years old had greater odds for severe preeclampsia, eclampsia, 
postpartum hemorrhage, poor fetal growth, and fetal distress. Pregnant women who were ≥35 years 
old had greater odds for preterm delivery, hypertension, superimposed preeclampsia, severe 
preeclampsia, and decreased risk for chorioamnionitis. Older women (≥40 years old) had increased 
odds for mild preeclampsia, fetal distress, and poor fetal growth. Our findings underscore the need 
for pregnant women to be aware of the risks associated with extremes of age so that they can watch 
for signs and symptoms of such complications. 
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27. Low female birth weight and advanced maternal age programme alterations in next-
generation blastocyst development. 

Author(s): Master, Jordanna S; Thouas, George A; Harvey, Alexandra J; Sheedy, John R; Hannan, 
Natalie J; Gardner, David K; Wlodek, Mary E 

Source: Reproduction (Cambridge, England); May 2015; vol. 149 (no. 5); p. 497-510 

Publication Date: May 2015 

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

PubMedID: 25667431 

Available  at Reproduction -  from HighWire - Free Full Text  

Abstract:Low birth weight is associated with an increased risk for adult disease development with 
recent studies highlighting transmission to subsequent generations. However, the mechanisms and 
timing of programming of disease transmission to the next generation remain unknown. The aim of 
this study was to examine the effects of low birth weight and advanced maternal age on second-
generation preimplantation blastocysts. Uteroplacental insufficiency or sham surgery was performed 
in late-gestation WKY pregnant rats, giving rise to first-generation (F1) restricted (born small) and 
control offspring respectively. F1 control and restricted females, at 4 or 12 months of age, were 
naturally mated with normal males. Second-generation (F2) blastocysts from restricted females 
displayed reduced expression of genes related to growth compared with F2 control (P<0.05). 
Following 24 h culture, F2 restricted blastocysts had accelerated development, with increased total 
cell number, a result of increased trophectoderm cells compared with control (P<0.05). There were 
alterations in carbohydrate and serine utilisation in F2 restricted blastocysts and F2 restricted 
outgrowths from 4-month-old females respectively (P<0.05). F2 blastocysts from aged restricted 
females were developmentally delayed at retrieval, with reduced total cell number attributable to 
reduced trophectoderm number with changes in carbohydrate utilisation (P<0.05). Advanced 
maternal age resulted in alterations in a number of amino acids in media obtained from F2 
blastocyst outgrowths (P<0.05). These findings demonstrate that growth restriction and advanced 
maternal age can alter F2 preimplantation embryo physiology and the subsequent offspring growth. 
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28. Adolescent pregnancies: Influence of gestational weight gain and body mass index on fetal 
growth restriction 

Author(s): Beaudrot M.E.; DeFranco E.A.; Elchert J.A. 

Source: Obstetrics and Gynecology; May 2015; vol. 125 

Publication Date: May 2015 

Publication Type(s): Conference Abstract 

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

Abstract:INTRODUCTION: Fetal growth restriction (FGR) is a significant contributor to neonatal 
mortality and morbidity, failure to grow, slow cognitive development, and chronic diseases in 
adulthood. Young maternal age is a risk factor for FGR. This study examines the contribution of 
adolescent pregnancy and gestational weight gain to FGR risk. METHODS: This was a population-
based cohort of Ohio births (2006-2012), N=1,034,552. Analyses were limited to primiparous women 
with singleton, nonanomalous live births and data on body mass index (BMI, calculated as weight 
(kg)/[height (m)]2) and gestational weight gain (n=346,635). Gestational weight gain, categorized by 
Institute of Medicine recommendations, was stratified by maternal age (younger than 15, 15-17, 18-
19, 20-34 years) and prepregnancy BMI. Logistic regression estimated the effect of young age, 
gestational weight gain, and BMI on FGR after adjustment for confounding factors. Adolescent-
specific BMI was used for mothers younger than 19 years. RESULTS: Mean BMI was lower in 
adolescents (23.2-24.4) compared with older mothers (25.9). Adolescents were at higher risk for 
inadequate gestational weight gain (adjusted odds ratio [OR] 1.3-1.4, 95% confidence interval 1.2-
1.7) despite adjustment for confounders, but they were not at increased risk for excessive 
gestational weight gain. Adolescents had higher odds of FGR in most BMI and gestational weight 
gain categories (OR range 1.17-1.59). However, this risk was attributed mostly to confounding 
effects; risks became nonsignificant after adjustment for race, low socioeconomic status, and 
tobacco use. Weight loss and inadequate gestational weight gain increased FGR risk, and excessive 
gestational weight gain was protective for FGR in all maternal age groups. CONCLUSION: 
Prepregnancy BMI and gestational weight gain are more influential on FGR risk than is young 
maternal age. Interventions should be aimed to improve rates of adolescents and women achieving 
appropriate gestational weight gain across all age groups. 
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29. Pregnancy outcomes of mothers with very advanced maternal age (40 years or more). 

Author(s): Traisrisilp, Kuntharee; Tongsong, Theera 

Source: Journal of the Medical Association of Thailand = Chotmaihet thangphaet; Feb 2015; vol. 98 
(no. 2); p. 117-122 

Publication Date: Feb 2015 

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

PubMedID: 25842790 

Abstract:OBJECTIVETo assess pregnancy outcomes in women at age of 40 years or more compared 
with those at age of 20 to 30 years.MATERIAL AND METHODThe retrospective cohort study was 
conducted at Maternal Fetal Medicine Unit, Chiang Mai University, Thailand, to identify the delivery. 
All consecutive records between January 2002 and December 2012 were searched. Singleton 
pregnancies with maternal age of 20 years or older were recruitedfor study. The primary outcomes 
for comparison were the rates of various obstetric outcomes, such aspreterm birth, cesarean 
section, etc.RESULTSDuring the study period, 797 women at age of 40 years or more and 18,802 
women at age of between 20 and 30 years were recruited. Women in the study group had 
significantly higher rates of medical diseases, such as chronic hypertension or pregestational 
diabetes mellitus. Cesarean rate, preterm delivery, and fetal growth restriction were significantly 
higher in the study group.CONCLUSIONMaternal age of 40 years or more is associated with medical 
complications and more operative deliveries. Furthermore, very advanced maternal age is 
significantly associated with adverse perinatal outcomes such as abortion, preterm birth, and fetal 
growth restriction. This information may be useful for obstetric counseling. 
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30. Maternal age and adverse perinatal outcomes in a birth cohort (BRISA) from a Northeastern 
Brazilian city. 

Author(s): Figuerêdo, Eduardo Durans; Lamy Filho, Fernando; Lamy, Zeni Carvalho; da Silva, Antônio 
Augusto Moura 

Source: Revista brasileira de ginecologia e obstetricia : revista da Federacao Brasileira das 
Sociedades de Ginecologia e Obstetricia; Dec 2014; vol. 36 (no. 12); p. 562-568 

Publication Date: Dec 2014 

Publication Type(s): Journal Article 

PubMedID: 25466815 

Abstract:PURPOSETo verify the existence of associations between different maternal ages and the 
perinatal outcomes of preterm birth and intrauterine growth restriction in the city of São Luís, 
Maranhão, Northeastern Brazil.METHODSA cross-sectional study using a sample of 5,063 hospital 
births was conducted in São Luís, from January to December 2010. The participants comprise the 
birth cohort for the study "Etiological factors of preterm birth and consequences of perinatal factors 
for infant health: birth cohorts from two Brazilian cities" (BRISA). Frequencies and 95% confidence 
intervals were used to describe the results. Multiple logistic regression models were applied to 
assess the adjusted odds ratio (OR) of maternal age associated with the following outcomes: 
preterm birth and intrauterine growth restriction.RESULTSThe percentage of early teenage 
pregnancy (12-15 years old) was 2.2%, and of late (16-19 years old) was 16.4%, while pregnancy at 
an advanced maternal age (>35 years) was 5.9%. Multivariate analyses showed a statistically 
significant increase in preterm births among females aged 12-15 years old (OR=1.6; p=0.04) 
compared with those aged 20-35 years. There was also a higher rate in preterm births among 
females aged 16-19 years old (OR=1.3; p=0.01). Among those with advanced maternal age (>35 years 
old), the increase in the prevalence of preterm birth had only borderline statistical significance 
(OR=1.4; p=0.05). There was no statistically significant association between maternal age and 
increased prevalence of intrauterine growth restriction. 
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31. Does altered placental morphology and function explain increased incidence of poor 
pregnancy outcome in advanced maternal age 

Author(s): Lean S.; Heazell A.; Boscolo-Ryan J.; Peacock L.; Mills T.; Jones R. 

Source: Placenta; Sep 2014; vol. 35 (no. 9) 

Publication Date: Sep 2014 

Publication Type(s): Conference Abstract 

Abstract:Objectives: Advanced maternal age (AMA; >35 years) is associated with an increased risk of 
fetal growth restriction (FGR) and stillbirth. Although their aetiology is unknown in this population, 
these pregnancy complications are linked to aberrant placental morphology and function and 
abnormal utero-placental and feto-placental blood flow. We hypothesised that placentas from AMA 
pregnancies have altered placental morphology and function. Methods: Placentas were collected 
from singleton pregnancies of 20-30 (control), 35-39 and >= 40 year old women (n=15/group). 
Placental cell turnover was assessed by quantification of syncytial nuclear aggregates (SNAs) and 
proliferative index (Ki67 immunostaining). Placental nutrient transport was measured by uptake of 
14C-MeAIB and 3H-Taurine via System A and TauT. Myometrial and chorionic plate artery (CPA) 
reactivity to U46619, bradykinin and sodium nitroprusside (SNP) was assessed by wire myography. 
Progesterone, human chorionic gonadotrophin and human placental lactogen were measured in 
maternal serum in third trimester by ELISA (n=25-29/group). Results: The number of SNAs was 
increased in placentas from women aged 35-39 and >= 40 compared to controls (p<0.05). There was 
a trend towards reduced cytotrophoblast proliferation with increasing maternal age. Higher 
placental uptake via System A and TauT was detected in women >= 40 years compared to controls 
(p<0.05). CPAs from mothers aged 35-39 and >= 40 exhibited increased relaxation to SNP compared 
to controls (p<0.001), whilst constrictionwas augmented in myometrial arteries with AMA (p<0.05). 
Production of placental hormones was unaffected. Conclusion: Increased SNAs may reflect 
accelerated placental ageing. Ageing is associated with inflammation and oxidative stress which 
increase system A and TauT activity in other tissues. Changes in placental and myometrial vascular 
function could also affect blood flow to the placenta and fetus in AMA pregnancies. These data 
provide evidence of placental dysfunction in AMA pregnancies which may explain the higher rates of 
stillbirth and FGR. 
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32. Differences in risk factors for incident and recurrent small-for- gestational-age birthweight: A 
hospital-based cohort study 

Author(s): Hinkle S.N.; Albert P.S.; Mendola P.; Sjaarda L.A.; Boghossian N.S.; Yeung E.; Laughon S.K. 

Source: BJOG: An International Journal of Obstetrics and Gynaecology; Aug 2014; vol. 121 (no. 9); p. 
1080-1088 

Publication Date: Aug 2014 

Publication Type(s): Article 

PubMedID: 24702952 

Available  at BJOG: An International Journal of Obstetrics & Gynaecology -  from Wiley Online Library 
Science , Technology and Medicine Collection 2017  

Abstract:Objective Examine whether small-for-gestational-age (SGA) risk factors differed by prior 
SGA birth. Design Hospital-based cohort study. Setting Utah, USA. Population Electronic medical 
record data from 25 241 women who were nulliparous at study entry with >=2 subsequent 
consecutive singleton deliveries (2002-2010). Methods Estimated adjusted relative risks (RR) and 
95% confidence intervals (95% CI) for the association between second pregnancy characteristics and 
SGA risk. Tested for risk factor differences between recurrence and incidence (Pdifference). Main 
outcome measures Second pregnancy incident (n = 1067) and recurrent SGA (n = 484) determined 
using a population-based reference. Results SGA complicated 20.3 and 4.5% of deliveries to women 
with and without a prior SGA birth, respectively. Young maternal age (Pdifference = 0.01) and 
pregnancy hypertensive diseases (P difference = 0.03) were associated with incident but not 
recurrent SGA. Significant risk factors for incidence and recurrence were smoking (incident RR = 1.64 
[95% CI 1.22-2.19]; recurrent RR = 1.59 [95% CI 1.17-2.17]), short stature (incident RR = 1.34 [95% CI 
1.16-1.54]; recurrent RR = 1.54 [95% CI 1.31-1.82]), prepregnancy underweight (incident RR = 1.32 
[95% CI 1.07-1.64]; recurrent RR = 1.30 [95% CI 1.03-1.64]), and inadequate weight gain (incident RR 
= 1.41 [95% CI 1.22-1.64]; recurrent RR = 1.33 [95% CI 1.10-1.60]). Race-ethnicity, marital or 
insurance status, alcohol, diabetes, asthma, thyroid disease, depression, or interpregnancy interval 
were not associated with incidence or recurrence. Conclusion There was considerable overlap in the 
risk factors for SGA recurrence and incidence. Recurrence and incidence risk factors included 
smoking, short stature, underweight, and inadequate weight gain. Maternal age and hypertensive 
diseases increased the risk for incidence only. Regardless of the SGA definition, some potentially 
modifiable risk factors for recurrence were identified. © Published 2014. This article is a U.S. 
Government work and is in the public domain in the USA. 
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33. Early- and late-onset fetal growth restriction-a comparison of perinatal outcomes 

Author(s): Mullers S.; Unterscheider J.; O'Donoghue K.; Daly S.; Geary M.P.; Kennelly M.M.; 
McAuliffe F.M.; Hunter A.; Morrison J.J.; Burke G.; Dicker P.; Tully E.; Malone F.D. 

Source: Journal of Maternal-Fetal and Neonatal Medicine; Jun 2014; vol. 27 ; p. 127 

Publication Date: Jun 2014 

Publication Type(s): Conference Abstract 

Abstract:Brief Introduction: Fetal growth restriction (FGR) contributes significantly to adverse fetal 
and neonatal outcome. The objective of this analysis was to investigate the perinatal outcomes of 
pregnancies complicated by early- and late-onset FGR. This is a secondary analysis of the Prospective 
Observational Trial to Optimise Paediatric Health in IUGR (PORTO) study. Materials & Methods: A 
total of 1,200 fetuses with an EFW <10th centile between 24 + 0 and 36 + 6 weeks' gestation were 
prospectively recruited. Sonographic parameters including multi-vessel Doppler assessment were 
recorded in addition to demographic, pregnancy and perinatal outcomes. Adverse pregnancy 
outcome was defined as a composite of intraventricular haemorrhage (IVH), periventricular 
leucomalacia (PVL), hypoxic ischaemic encephalopathy (HIE), necrotising enterocolitis (NEC), 
bronchopulmonary dysplasia (BPD), sepsis or death. A subgroup of pregnancies with EFW 95th 
centile, absent or reversed end diastolic flow) was divided into earlyand late-onset FGR, defined as 
<34 and >=34 weeks respectively. Statistical comparisons between early-and late onset FGR were 
made using Fisher's exact test and logistic regression. A p-value<0.05 was considered statistically 
significant. Clinical Cases or Summary Results: Of 1,116 pregnancies completing the study protocol 
512 met the inclusion criteria for this analysis. Early-and late-onset FGR accounted for 318 (62%) and 
194 (38%) of cases respectively. Early-onset FGR was associated with lower birth weight at delivery, 
a higher neonatal intensive care admission and greater adverse composite perinatal outcome 
compared with lateonset FGR. Although adverse outcomes associated with early-onset FGR were 
associated with lower birth weight and earlier gestational age at delivery, these findings were not 
significant after adjusting for gestational age at delivery. Early-onset FGR was more commonly 
associated with gestational hypertension/preeclampsia (p = 0.13) and antihypertensive use (p = 
0.019). To determine predictors of adverse perinatal outcome, a stepwise logistic regression analysis 
of all maternal demographic characteristics found that BMI >25kg/m2 (p = 0.002) in addition to (and 
independently of) advanced maternal age>35 years (p = 0.0489) were predictive of occurrence of 
FGR<34 weeks' gestation (Table 1.) Conclusions: Early-onset FGR is associated with adverse perinatal 
outcome. Although there were no differences in composite adverse pregnancy outcomes after 
adjustment for gestational age for earlyversus late-onset FGR, perinatal mortality (1%) was reported 
in pregnancies <=34 weeks' gestation in our cohort. Risk factors for the development of early-onset 
FGR have been identified in this cohort as higher BMI and advanced maternal age. Results from this 
large prospective study further support the identification of maternal risk factors and intensive 
surveillance for FGR early in pregnancy. 
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34. Perinatal morbidity and mortality outcome in pregnancies affected by fetal growth restriction-
a multicentre prospective observational study 

Author(s): Unterscheider J.; O'Donoghue K.; Daly S.; Geary M.P.; Kennelly M.M.; McAuliffe F.M.; 
Hunter A.; Morrison J.J.; Burke G.; Dicker P.; Tully E.; Malone F.D. 

Source: Journal of Maternal-Fetal and Neonatal Medicine; Jun 2014; vol. 27 ; p. 119-120 

Publication Date: Jun 2014 

Publication Type(s): Conference Abstract 

Abstract:Brief Introduction: Fetal growth restriction (FGR) affects up to 10% of pregnancies and 
confers an increased risk of perinatal morbidity and mortality. The aim of the Prospective 
Observational Trial to Optimise Paediatric Health in FGR (PORTO) Study was to evaluate the optimal 
management of fetuses with EFW <10th centile. This analysis describes the 57 perinatal morbidity 
cases which occurred in this cohort of non-anomalous infants with prenatally identified FGR. 
Materials & Methods: The cohort consisted of 1,200 prospectively recruited fetuses with EFW<10th 
centile between 24 + 0 and 36 + 6 weeks' gestation. Details on sonographic parameters including 
multivessel Doppler assessment were recorded together with information on pregnancy details and 
perinatal outcome. Adverse perinatal outcome was defined as composite outcome of 
intraventricular haemorrhage (IVH), periventricular leucomalacia (PVL), hypoxic ischaemic 
encephalopathy (HIE), necrotising enterocolitis (NEC), bronchopulmonary dysplasia (BPD), sepsis or 
death. Clinical Cases or Summary Results: Of the 1,116 fetuses completing the study protocol 312 
(28%) were admitted to the neonatal intensive care unit and 57 (5%) were affected by adverse 
perinatal outcome including 6 mortalities. As outlined in table 1, adverse perinatal outcome was 
significantly associated with advanced maternal age (p = 0.002), obesity (p<0.001), co-existing 
hypertensive disease (p<0.001) and abnormal UA Doppler waveforms (p<0.001). Fiftyseven infants 
were affected by 72 individual morbidities (figure 1), with the most frequent one being sepsis (36 
cases), followed by NEC (11 cases) and IVH (7 cases). Five infants had BPD 4 had PVL and a further 3 
were diagnosed with HIE. Some infants were affected by more than one morbidity, for example an 
infant delivered at 26 + 6 weeks gestation weighing 680 grams was concomitantly affected by IVH, 
PVL, NEC and sepsis. Conclusions: Adverse perinatal outcome in FGR infants is significantly 
associated with advanced maternal age, obesity and co-existing hypertensive disease. In addition, 
gestational age at delivery and abnormal UA Doppler contribute to morbidity outcomes. 
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35. Study of maternal and fetal outcome of pregnancy at the age of 40 years and above 

Author(s): Chellamma V.K.; Anusha H.; Soumya S.N.; Aarthy S.S.P.; Umadevi N. 

Source: BJOG: An International Journal of Obstetrics and Gynaecology; Apr 2014; vol. 121 ; p. 123-
124 

Publication Date: Apr 2014 

Publication Type(s): Conference Abstract 

Available  at BJOG: An International Journal of Obstetrics & Gynaecology -  from Wiley Online Library 
Science , Technology and Medicine Collection 2017  

Abstract:Introduction The pregnancy at advanced maternal age carries high risk for maternal and 
fetal complications. Aims and objectives - 1. To find out the incidence of pregnancy at the age of 40 
years and above. 2. To study the maternal and fetal complications in this age group. Methods 
Prospective case control study. The study was conducted in the department of obstetrics and 
Gynaecology at IMCH, Govt. Medical College, Kozhikode (Calicut), Kerala, India from January 2011 to 
December 2012. The samples were collected from the parturition register, caesarean register and 
case sheets. The case control study compared the pregnancy outcome of pregnancy at or above 40 
years with outcome of pregnancy between the age of 20-25 years and analysis was done. Results 
The total number of deliveries during the period was 30393. The total no. of pregnancies at and 
above 40 years of age was 84 (0.28%). 10.7% had taken treatment for infertility and 4.76% conceived 
spontaneously after stopping treatment for infertility. 19 (22.6%) cases were primigravida, 48 cases 
(57.14%) between 2- 4th gravida and 17 (20.2%) were grand multigravida. 78% had maternal 
complications in the study group compared to 19% in control group. The main maternal 
complications were diabetes (25%), hypertension, (27.2%) severe preeclampsia (8.3%), thyroid 
disease (7.1%) and anaemia (6%). The main mode of delivery was caesarean section in study group 
(64.2% of cases) where as in the control group the incidence of CS was only 21.4%. 30.9% had fetal 
complications in the study group compared to 10.7% in control group. The main fetal complications 
were IUGR (10.7%,) congenital anomalies (3.57%), IUD (7.1%), MSAF (9.5%). Required NICU 
admissions in 43 cases (51.1%) in study group compared to 16 (19%) in control group and there was 
3NNDs (3.6%). There was no maternal complications in 18 cases (21.4%) and no fetal complications 
in 55 cases (65.48%). There was no maternal mortality. Conclusion Pregnancy at advanced maternal 
age significantly affects the maternal and perinatal outcome. In this study, maternal and fetal 
complications were higher in women with pregnancy at or above 40 years when compared to their 
young counterparts. But if they are properly counselled, monitored and managed in a tertiary care 
centre, obstetric outcome can be improved. 
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36. Very advanced maternal age (45+ years) and associated obstetrical morbidities 

Author(s): Fong A.; Serra A.; Pan D.; Ogunyemi D.; Lagrew D. 

Source: American Journal of Obstetrics and Gynecology; Jan 2014; vol. 210 (no. 1) 

Publication Date: Jan 2014 

Publication Type(s): Conference Abstract 

Abstract:OBJECTIVE: To describe trends over time and identify antepartum and delivery-related 
morbidities of very advanced maternal age (VAMA) pregnancies. STUDY DESIGN: This is a 
retrospective cohort study using all California deliveries from 2001-2009. We defined the VAMA 
cohort as those deliveries to a subject aged >=45 years. Comparisons were made against subjects 
aged <45 years. We used a logistic regression model to control for confounders. RESULTS: Of 4.4 
million deliveries during the study period, 8,680 were to VAMA subjects, giving a prevalence of 1 in 
510 cases. The incidence of VAMA deliveries increased over time, from 1.7 per 1,000 deliveries in 
2001 to 2.3 per 1,000 in 2009. VAMA subjects had higher rates of pre-existing diabetes, cardiac 
disease, asthma, obesity, thyroid disease, and chronic hypertension. VAMA subjects had more than a 
7-fold higher rate of multiple gestations (15.1%) compared to their younger counterparts (1.9%). 
They also had significantly higher rates of placenta previa (OR 3.57, 95% CI 3.15-4.04), gestational 
diabetes (OR 2.75, 95% CI 2.60- 2.92), severe preeclampsia (OR 2.49, 95% CI 2.19-2.82), stillbirth (OR 
2.00, 95% CI 1.65-2.41), abruption (OR 1.80, 95% CI 1.54- 2.09), fetal growth restriction (OR 1.33, 
95% CI 1.16-1.52), and preterm delivery (OR 1.22, 95% CI 1.14-1.31). Cesarean deliveries were 
performed in more than half of VAMA subjects (52.1%) versus 28.9% of non-VAMA subjects. There 
were higher risks of failed induction (OR 1.70, 95% CI 1.49-1.95), failed operative vaginal delivery (OR 
2.27, 95% CI 1.86-2.76), and postpartum hemorrhage (OR 1.43, 95% CI 1.28-1.59). There was an 8-
fold higher risk of hysterectomy (OR 7.92, 95% CI 5.67-11.05) as well as higher odds of maternal 
death (OR 2.76, 95% CI 1.01-7.56). CONCLUSION: VAMA subjects have worse pre-pregnancy health 
and their pregnancies are complicated by increased obstetrical morbidity across the board. These 
findings should be an integral part of discussion with a VAMA subject during pre-conception or 
prenatal counseling. (Figure presented). 
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37. Influence of maternal risk factors on perinatal outcomes in IUGR: Analysis of the national 
multicenter prospective PORTO study 

Author(s): Burke N.; Unterscheider J.; Tully E.; Malone F.; Daly S.; Geary M.; Kennelly M.; McAuliffe 
F.; O'Donoghue K.; Hunter A.; Morrison J.; Burke G.; Dicker P. 

Source: American Journal of Obstetrics and Gynecology; Jan 2014; vol. 210 (no. 1) 

Publication Date: Jan 2014 

Publication Type(s): Conference Abstract 

Abstract:OBJECTIVE: The aim of the Prospective Observational Trial to Optimize Pediatric Health in 
IUGR (PORTO) Study was to evaluate the optimal management of fetuses with EFW<10th centile. 
The objective of this analysis was to describe the maternal risk factors for IUGR and to determine 
which of these factors are associated with abnormal umbilical artery (UA) Doppler or adverse 
perinatal outcome. STUDY DESIGN: Consecutive, singleton pregnancies with EFW <10th centile were 
recruited between January 2010 and June 2012 in seven centers and assessed serially with UA 
Doppler ultrasound. Abnormal UA Doppler was defined as a PI >95th centile or absent/reversed end 
diastolic flow. Adverse perinatal outcome was defined as a composite of IVH, PVL, HIE, NEC, BPD, 
sepsis and death. A number of maternal risk factors were recorded, listed in table 1. Stepwise logistic 
regression was used to determine the most influential maternal factors in predicting an abnormal 
UA Doppler or adverse perinatal outcome. RESULTS: A total of 1,116 pregnancies were recruited 
with an EFW < 10th centile. Maternal risk factors that significantly increased the risk of abnormal UA 
Doppler and adverse outcome were maternal age >40, hypertension, pre-eclampsia and a prior 
history of preeclampsia. This analysis was also repeated for an EFW less than the 3rd centile, shown 
in table 1. In those with EFW<10th centile the stepwise regression analysis provided an optimal 
combined set of predictors, which were: maternal age >40 and pre-eclampsia with a combined odds 
ratio of 5.4 (p<0.0001) for abnormal UA and maternal age >35 and pre-eclampsia with a combined 
odds ratio of 3.38 (p<0.001) for adverse outcome. CONCLUSION: This analysis highlights that 
advanced maternal age and hypertension are the best maternal indicators of an adverse outcome in 
the IUGR fetus. This information may be helpful in designing fetal surveillance algorithms for IUGR 
pregnancies with increased monitoring warranted with advanced maternal age and hypertension. 
(Table presented). 
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38. Pregnancy in advanced (&gt;= 40) and very advanced (&gt;= 45) reproductive age: Maternal 
and fetal risks 

Author(s): De Stefano M.G.; Rosato E.; Marcoccia E.; Schiavi M.C.; Zannini I.; Capri O.; Galoppi P.; 
Perrone G. 

Source: Giornale Italiano di Ostetricia e Ginecologia; 2013; vol. 35 (no. 6); p. 740-746 

Publication Date: 2013 

Publication Type(s): Article 

Available  at Giornale Italiano di Ostetricia e Ginecologia -  from Free Medical Journals . com  

Abstract:Aim of the study. The aim of our study is to evaluate the pregnancy complications, mode of 
delivery and neonatal outcome in women of advanced reproductive age (>= 40 years) and very 
advanced reproductive age (>= 45 years). Methods and materials. We selected 343 patients aged >= 
40 years who subsequently gave birth at the Department of Obstetrics- Gynecology at the Policlinico 
Umberto I in Rome, between 2010 and 2011. We selected a control group of 527 patients aged 
between 25 and 35 who gave birth in the same period. After excluding twin pregnancies and 
intrauterine deaths, the study sample is made up of 312 patients, subdivided into two subgroups 
according to age: 40-44 years (group A: 274 patients) and age >= 45 years (group B: 38 patients), 
while the control group includes 510 patients. For each group we evaluated the pregnancy outcomes 
(chronic maternal diseases, gestational maternal diseases, obstetric complications), delivery (mode 
of delivery, gestational age at birth) and neonatal outcome (birth weight and Apgar). Obstetric 
history (parity and previous cesarean section), mode of onset of pregnancy (spontaneous or assisted 
reproductive technology) and duration of the hospital stay were reported. Results. We found in 
women over 40 compared to the control group a significant increase in the frequency of both 
chronic and gestational maternal diseases: diabetes mellitus (2.6% vs 0.4%), chronic hypertension 
(6.1% vs 2%), gestational diabetes (9% vs 2.5%), gestational hypertension (8.7% vs 2%); and of 
obstetric complications: oligohydramnios (7.4% vs 3.7%), intrauterine growth restricion-IUGR (6.7% 
vs 2.5 %); an increase of cesarean section (70.2% vs 48.2 %) and an increased risk of neonatal 
complications such as prematurity (20.8% vs 7.5%), low birth weight (17.3% vs 10.6%) and Apgar 
score less than 7 at the first minute (7.4% vs 1.6%) were evidenced in the study group. We found no 
significant differences in the frequency of preeclampsia, placental disorders (placenta previa, 
placental abruption), instrumental delivery. Considering only the group over 40, the comparison 
between group A (40-44 years) and group B (>= 45 years) showed a significantly increased frequency 
of preeclampsia (1.5% vs 13.2%), gestational hypertension (5.8% vs 28.9%), cesarean section (67.2% 
vs 92.1%), low birth weight (15% vs 34.2%), prematurity (19.3% vs 31.6%) and Apgar score less than 
7 at the first minute (5.8% vs 18.4%) in the patients >= 45 years. No significant differences emerged 
for maternal chronic diseases (hypertension, diabetes), for gestational diabetes, obstetric 
complications (oligohydramnios, IUGR, placental disorders) and instrumental delivery. Conclusions. 
The pregnancy in age >= 40 is associated with an increased risk for the majority of the maternal-fetal 
complications, but it is mostly over 45 years that the increase of frequency of gestational diseases 
involving the cardiovascular system becomes highly prevalent (gestational hypertension and 
preeclampsia); fetal complications such as low birth weight and prematurity are increased. © 
Copyright 2014, CIC Edizioni Internazionali, Roma. 
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Author(s): Kozuki N.; Lee A.C.; Silveira M.F.; Sania A.; Vogel J.P.; Adair L.; Barros F.; Caulfield L.E.; 
Christian P.; Fawzi W.; Humphrey J.; Huybregts L.; Mongkolchati A.; Ntozini R.; Osrin D.; Roberfroid 
D.; Tielsch J.; Vaidya A.; Black R.E.; Katz J. 

Source: BMC public health; 2013; vol. 13 

Publication Date: 2013 

Publication Type(s): Article 

PubMedID: 24564800 

Available  at BMC Public Health -  from BioMed Central  

Abstract:BACKGROUND: Previous studies have reported on adverse neonatal outcomes associated 
with parity and maternal age. Many of these studies have relied on cross-sectional data, from which 
drawing causal inference is complex. We explore the associations between parity/maternal age and 
adverse neonatal outcomes using data from cohort studies conducted in low- and middle-income 
countries (LMIC).METHODS: Data from 14 cohort studies were included. Parity (nulliparous, parity 1-
2, parity >= 3) and maternal age (<18 years, 18-<35 years, >= 35 years) categories were matched 
with each other to create exposure categories, with those who are parity 1-2 and age 18-<35 years 
as the reference. Outcomes included small-for-gestational-age (SGA), preterm, neonatal and infant 
mortality. Adjusted odds ratios (aOR) were calculated per study and meta-analyzed.RESULTS: 
Nulliparous, age <18 year women, compared with women who were parity 1-2 and age 18-<35 years 
had the highest odds of SGA (pooled adjusted OR: 1.80), preterm (pooled aOR: 1.52), neonatal 
mortality (pooled aOR: 2.07), and infant mortality (pooled aOR: 1.49). Increased odds were also 
noted for SGA and neonatal mortality for nulliparous/age 18-<35 years, preterm, neonatal, and 
infant mortality for parity >= 3/age 18-<35 years, and preterm and neonatal mortality for parity >= 
3/>= 35 years.CONCLUSIONS: Nulliparous women <18 years of age have the highest odds of adverse 
neonatal outcomes. Family planning has traditionally been the least successful in addressing young 
age as a risk factor; a renewed focus must be placed on finding effective interventions that delay age 
at first birth. Higher odds of adverse outcomes are also seen among parity >= 3 / age >= 35 mothers, 
suggesting that reproductive health interventions need to address the entirety of a woman's 
reproductive period.FUNDING: Funding was provided by the Bill & Melinda Gates Foundation (810-
2054) by a grant to the US Fund for UNICEF to support the activities of the Child Health Epidemiology 
Reference Group. 
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40. Placental gene expression patterns of epidermal growth factor in intrauterine growth 
restriction. 

Author(s): Rab, Attila; Szentpéteri, Imre; Kornya, László; Börzsönyi, Balázs; Demendi, Csaba; Joó, 
József Gábor 

Source: European journal of obstetrics, gynecology, and reproductive biology; Sep 2013; vol. 170 
(no. 1); p. 96-99 

Publication Date: Sep 2013 

Publication Type(s): Journal Article 

PubMedID: 23810060 

Abstract:OBJECTIVEIn this study, we compared human placental gene expression patterns of 
epidermal growth factor (EGF) in pregnancies with intrauterine growth restriction (IUGR) vs. normal 
pregnancies as control.STUDY DESIGNGene expression of EGF was determined from human 
placental samples collected from all pregnancies presenting with IUGR at our institution during the 
study period January 1, 2010-January 1, 2011. Multiple clinical variables were also assessed including 
maternal age, gestational weight gain, increase of BMI during pregnancy and fetal gender.RESULTSA 
total of 241 samples were obtained (101 in the IUGR pregnancy group, 140 in the normal pregnancy 
group). EGF was found to be underexpressed in the IUGR group compared to normal pregnancy 
(Ln2(α): -1.54; p<0.04). Within the IUGR group no fetal gender-dependent difference was seen in 
EGF gene expression (Ln2(α): 0.44; p<0.06). Similarly, no significant difference in EGF expression was 
noted in cases with more vs. less severe forms of IUGR (Ln2(α): -0.08; p=0.05). IUGR pregnancies 
were significantly more common in the maternal age group 35-44 years compared to other age 
groups. Gestational weight gain and gestational BMI increase were significantly lower in IUGR 
pregnancies compared to controls.CONCLUSIONSPlacental expression of EGF was found to be 
reduced in IUGR pregnancies vs. normal pregnancies. This may partly explain the smaller placental 
size and placental dysfunction commonly seen with IUGR. An increased incidence of IUGR was 
observed with maternal age exceeding 35 years. The probability of IUGR correlated with lower 
gestational weight gain and lower BMI increase during pregnancy. 
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41. Characteristics and pregnancy outcomes of teenage mothers 

Author(s): Johal T.; Bhatti S. 

Source: BJOG: An International Journal of Obstetrics and Gynaecology; Jun 2013; vol. 120 ; p. 45-46 

Publication Date: Jun 2013 

Publication Type(s): Conference Abstract 

Available  at BJOG: An International Journal of Obstetrics & Gynaecology -  from Wiley Online Library 
Science , Technology and Medicine Collection 2017  

Abstract:Objective Teenage pregnancy has traditionally been associated with significant medical 
complications including pre-eclampsia, preterm delivery, low birthweight and increased perinatal 
morbidity and mortality. There are also often considerable accompanying social concerns. The 
teenagers in our unit are managed according to our guideline and have access to a specialist teenage 
pregnancy midwife. The aim of this audit was to study the obstetric and neonatal outcomes of our 
local pregnant teenage population and adherence to our local guideline. Methods Data from 68 
teenagers (aged 18 years or younger) who delivered in Cambridge between June 2010 and May 2011 
was studied retrospectively. The total number of young women aged 18 years or less who delivered 
during this time period was 78 but the case notes of 68 were available at the time. Results Sixty-nine 
percent of the teenagers booked for antenatal care prior to 12 weeks. Forty-six percent were 
employed or in full time education. Fifty percent of the teenagers smoked during pregnancy and 
rates of alcohol use (8%) and substance misuse (3%) were low. Antenatal care attendance was good 
- only 1.4% missed two or more antenatal appointments. Obstetric complication rates were in 
keeping with the general population. These included gestational diabetes (2.9%), pre-eclampsia 
(4.4%), intrauterine growth restriction (1.4%) and obstetric cholestasis (1.4%). The caesarean section 
rate was only 7.3% while 19% of women had instrumental deliveries. 2.9% of neonates had a birth 
weight under 2500 g, and 4.4% required admission to special care. Breastfeeding initiation rates 
were low (35%) and only 11% had postnatal contraception in place at the time of discharge by the 
community midwife. Conclusions Contrary to previous research, our teenage population had similar 
obstetric and neonatal outcomes compared to the general population. As our general population is 
relatively affluent and mainly caucasian, this may suggest that other factors such as social 
circumstances have a larger role to play in adverse outcome than young maternal age alone. 
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42. Manchester advanced maternal age study (MAMAS) - Does an ageing maternal environment 
and altered placental function explain higher risk of poor pregnancy out come in advanced 
maternal age? 

Author(s): Lean S.C.; Heazell A.L.; Mills T.A.; Boscolo-Ryan J.; Peacock L.; Jones R.L. 

Source: Archives of Disease in Childhood: Fetal and Neonatal Edition; Apr 2013; vol. 98 

Publication Date: Apr 2013 

Publication Type(s): Conference Abstract 

Available  at Archives of Disease in Childhood - Fetal and Neonatal Edition -  from BMJ Journals - NHS  

Abstract:Background Women of advanced maternal age (AMA; >=35 years) have increased risk of 
fetal growth restriction and stillbirth. The aetiology is unknown; however both conditions are linked 
with placental dysfunction, including reduced nutrient transport and altered placental morphology. 
Ageing is associated with increased systemic inflammation; whether this contributes to poor 
pregnancy outcome is unknown. We hypothesise an ageing maternal environment adversely affects 
placental function, resulting in poor pregnancy outcome. Methods Women (20-30, 35-39 and >=40 
years) with singleton pregnancies are being recruited to MAMAS. Maternal serum samples are 
collected at 28 and 36 weeks gestation for measurement of inflammatory markers by ELISA. 
Placental function is assessed by amino acid uptake by placental villous tissue. Placental morphology 
was quantified by density of Syncytial Nuclear Aggregates (SNA's), fetal capillaries and quantification 
of proliferation. Results Preliminary ELISA analysis of 40 samples revealed lower anti-inflammatory 
cytokine interleukin-10 (IL-10) in maternal serum of women >=35 (p = 0.016, Kruskal-Wallis test). 
Other cytokines were unchanged. Preliminary data suggests higher placental uptake of taurine in 
women >=35, but system A activity appears unaltered. SNA's were increased, but vascularity and 
proliferation were unchanged in placentas from women >=35 (p < 0.05 Kruskal-Wallis test). 
Conclusion MAMAS is the only prospective observational study investigating AMA and placental 
function. Preliminary data indicate accelerated placental ageing with increased SNA and an altered 
maternal environment with reduced anti-inflammatory cytokines. Understanding the mechanisms 
underlying AMA and pregnancy complications may help improve outcome for these women. 
Measuring circulating biomarkers of ageing prenatally may enable detection of high risk pregnancies. 
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43. The regulation of apoptosis in intrauterine growth restriction: a study of Bcl-2 and Bax gene 
expression in human placenta. 

Author(s): Börzsönyi, Balázs; Demendi, Csaba; Rigó, János; Szentpéteri, Imre; Rab, Attila; Joó, József 
Gábor 

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; Mar 2013; vol. 26 (no. 4); p. 347-350 

Publication Date: Mar 2013 

Publication Type(s): Journal Article 

PubMedID: 23038985 

Abstract:OBJECTIVEIn this study, we assessed Bcl-2 and Bax gene expression patterns in human 
placental samples from intrauterine growth restriction (IUGR) pregnancies using normal pregnancy 
as control.METHODSWe compared Bcl-2 and Bax gene expression in placental samples from all IUGR 
pregnancies treated in our clinic between 1 January 2010-1 January 2011 vs. 140 normal pregnancy 
samples from the same study period. We also assessed clinical parameters such as maternal age, 
gestational weight gain, gestational body mass index (BMI) change, and maternal birth 
weight.RESULTSIn IUGR, the Bcl-2 gene was underexpressed compared to normal pregnancy. There 
was no difference in the Bax gene activity in the two groups. The degree of growth restriction within 
the IUGR group did not correlate with Bcl-2 or Bax gene activity.CONCLUSIONSOur study revealed 
that it is the reduced inhibitory activity of the Bcl-2 gene rather than an enhanced stimulatory 
activity of the Bax gene in the background of the increased apoptosis observed in IUGR. IUGR 
appears to be more common with maternal age around 20 years and above 35 years. Gestational 
weight gain and gestational BMI change also predict the risk for IUGR. 
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44. Advanced Maternal Age and Adverse Pregnancy Outcome: Evidence from a Large 
Contemporary Cohort 

Author(s): Kenny L.C.; Khashan A.S.; Lavender T.; Mills T.; McNamee R.; O'Neill S.M. 

Source: PLoS ONE; Feb 2013; vol. 8 (no. 2) 

Publication Date: Feb 2013 

Publication Type(s): Article 

PubMedID: 23437176 

Available  at PLoS ONE -  from PubMed Central  

Abstract:Background: Recent decades have witnessed an increase in mean maternal age at 
childbirth in most high-resourced countries. Advanced maternal age has been associated with 
several adverse maternal and perinatal outcomes. Although there are many studies on this topic, 
data from large contemporary population-based cohorts that controls for demographic variables 
known to influence perinatal outcomes is limited. Methods: We performed a population-based 
cohort study using data on all singleton births in 2004-2008 from the North Western Perinatal 
Survey based at The University of Manchester, UK. We compared pregnancy outcomes in women 
aged 30-34, 35-39 and >=40 years with women aged 20-29 years using log-linear binomial 
regression. Models were adjusted for parity, ethnicity, social deprivation score and body mass index. 
Results: The final study cohort consisted of 215,344 births; 122,307 mothers (54.19%) were aged 20-
29 years, 62,371(27.63%) were aged 30-34 years, 33,966(15.05%) were aged 35-39 years and 
7,066(3.13%) were aged >=40 years. Women aged 40+ at delivery were at increased risk of stillbirth 
(RR = 1.83, [95% CI 1.37-2.43]), pre-term (RR = 1.25, [95% CI: 1.14-1.36]) and very pre-term birth (RR 
= 1.29, [95% CI:1.08-1.55]), Macrosomia (RR = 1.31, [95% CI: 1.12-1.54]), extremely large for 
gestational age (RR = 1.40, [95% CI: 1.25-1.58]) and Caesarean delivery (RR = 1.83, [95% CI: 1.77-
1.90]). Conclusions: Advanced maternal age is associated with a range of adverse pregnancy 
outcomes. These risks are independent of parity and remain after adjusting for the ameliorating 
effects of higher socioeconomic status. The data from this large contemporary cohort will be of 
interest to healthcare providers and women and will facilitate evidence based counselling of older 
expectant mothers. © 2013 Kenny et al. 
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45. Associations of intrauterine growth restriction with placental pathological factors, maternal 
factors and fetal factors; clinicopathological findings of 257 Japanese cases. 

Author(s): Sato, Y; Benirschke, K; Marutsuka, K; Yano, Y; Hatakeyama, K; Iwakiri, T; Yamada, N; 
Kodama, Y; Sameshima, H; Ikenoue, T; Asada, Y 

Source: Histology and histopathology; Jan 2013; vol. 28 (no. 1); p. 127-132 

Publication Date: Jan 2013 

Publication Type(s): Journal Article 

PubMedID: 23233065 

Abstract:Intrauterine growth restriction (IUGR) is the leading cause of fetal mortality and morbidity. 
As an etiology, each of placental findings, maternal factors and fetal factors has been reported to be 
associated with IUGR, although a comprehensive approach to examine all of these parameters as a 
cause of IUGR has not been reported. In the present study, therefore, we comprehensively 
examined the placental findings and maternal and fetal factors in the cases of IUGR (n=257, mean 
maternal age, 30 years; gestational weeks, 34 weeks) and normal growth pregnancies (n=258, mean 
maternal age, 30 years; gestational weeks, 33 weeks), and determined risk factors for IUGR. The 
prevalence of pregnancy hypertension (PHT) (19% vs. 8%, P<0.01), smoking habit (3% vs. 0.7%, 
P<0.05) and fetal anomaly (3.5% vs. 0.8%, P<0.05) were higher in IUGR cases than normal growth 
pregnancies. Pathologically, the prevalence of infarction (33% vs. 14%, P<0.05), fetal vessel 
thrombosis (22% vs. 6%, P<0.001) and chronic villitis (11% vs. 3%, P<0.001) were higher in IUGR 
cases than those in normal growth pregnancies. A multivariable regression analysis revealed that 
maternal factors (PHT), fetal factors (anomaly), and placental findings (infarction, fetal vessel 
thrombosis, and chronic villitis) are independently associated with increased risk of IUGR (all 
P<0.01). 
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46. Exploring weathering: the relation of age to low birth weight among first generation and 
established United States-born Mexican-American women. 

Author(s): Collins, James W; Rankin, Kristin M; Hedstrom, Anna B 

Source: Maternal and child health journal; Jul 2012; vol. 16 (no. 5); p. 967-972 

Publication Date: Jul 2012 

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

PubMedID: 21656057 

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:To determine the age-related patterns of low birth weight, preterm birth, and intrauterine 
growth retardation among first generation and established US-born Mexican-American mothers. We 
performed stratified analyses on an Illinois transgenerational dataset of Mexican-American infants 
(1989-1991) and their mothers (1956-1976) with appended U.S. census income information. In Cook 
County, Illinois established (second or higher generation) US-born Mexican-American women (N = 
2,006) had a low birth weight (<2,500 g) rate of 6.2% compared to 4.8% for first generation US-born 
Mexican-American women (N = 1,450), RR = 1.3 (1.0-1.6). In both subgroups, low birth weight, 
preterm, and intrauterine growth retarded components rates did not increase with advancing 
maternal age. First generation 30-35 year old US-born Mexican-American women (N = 159) had a 
low birth weight rate of 3.1% compared to 4.2% for their teen counterparts (N = 386), RR = 0.8 (0.3-
2.0). Established 30-35 year old US-born Mexican-American women (N = 330) had a low birth weight 
rate of 4.9% compared to 7.4% for their teen counterparts (N = 459), RR = 0.7 (0.4-1.2). There was 
no evidence of weathering among US-born Mexican-American mothers with a lifelong residence in 
lower income neighborhoods, with a general downward trend in low birth weight rates with 
increasing age until age 30-35. Rates of low birth weight, preterm birth, and intrauterine growth 
retardation do not increase with advancing age among first generation and established US-born 15-
35 year old Mexican-American women. This trend persists among both generations of women with a 
lifelong residence in lower income neighborhoods. 
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47. Pregnancy outcomes for nulliparous women of advanced maternal age in South Australia, 
1998-2008. 

Author(s): Ludford, Isobel; Scheil, Wendy; Tucker, Graeme; Grivell, Rosalie 

Source: The Australian & New Zealand journal of obstetrics & gynaecology; Jun 2012; vol. 52 (no. 3); 
p. 235-241 

Publication Date: Jun 2012 

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

PubMedID: 22553967 

Available  at The Australian & New Zealand journal of obstetrics & gynaecology -  from Wiley Online 
Library Science , Technology and Medicine Collection 2017  

Abstract:BACKGROUNDChild bearing in the later reproductive years has become increasingly 
common in Australia with potential implications for clinical practice.AIMTo examine pregnancy 
outcomes for nulliparous women of advanced maternal age with singleton pregnancies.METHODSA 
retrospective population-based cohort study was conducted to compare the pregnancy outcomes 
for women aged 35-39 years and ≥40 years with women aged 25-29 years, analysing 34 695 records 
from the South Australian Perinatal Database between 1998 and 2008.RESULTSPre-existing 
hypertension [relative risks (RR) 1.98 and 2.94 for women aged 35-39 years and ≥40 years, 
respectively], placenta praevia (RR 2.88 and 3.68), suspected intrauterine growth restriction (RR 1.33 
and 1.77) and gestational diabetes (RR 1.97 and 2.53) increased with age. Women of advanced 
maternal age were more likely to have not laboured prior to birth (RR 2.19 and 3.28), be induced (RR 
1.12 and 1.27) and have a breech presentation (RR 1.57 and 1.60). The likelihood of fetal distress 
increased with advancing maternal age (RR 1.15 and 1.24). Regression analyses revealed women of 
advanced maternal age were significantly more likely to have small for gestational age infants 
[adjusted odds ratios (AOR) 1.26 and 1.50], preterm birth (AOR 1.26 and 1.43), elective caesarean 
[relative risk ratios (RRR) 2.55 and 4.52], emergency caesarean (RRR 1.59 and 2.21) and experience a 
perinatal death (RRR 1.94 and 2.18).CONCLUSIONSThe likelihood of pre-existing medical conditions, 
obstetric complications, adverse labour and birth outcomes and complications increased with 
advancing maternal age. Advanced maternal age was also independently associated with selected 
adverse pregnancy and infant outcomes. 
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48. Effect of maternal age and growth on placental nutrient transport: Potential mechanisms for 
teenagers' predisposition to small-for-gestational-age birth? 

Author(s): Hayward C.E.; Greenwood S.L.; Sibley C.P.; Challis J.R.G.; Jones R.L.; Baker P.N. 

Source: American Journal of Physiology - Endocrinology and Metabolism; Jan 2012; vol. 302 (no. 2) 

Publication Date: Jan 2012 

Publication Type(s): Article 

PubMedID: 22028413 

Available  at American Journal of Physiology-Endocrinology and Metabolism -  from PubMed Central  

Abstract:Teenagers have an increased risk of delivering small-for-gestational-age (SGA) infants. 
Young maternal age and continued skeletal growth have been implicated as causal factors. In 
growing adolescent sheep, impaired placental development and nutrient transfer cause reduced 
birth weight. In human pregnancies, SGA is associated with reduced placental amino acid transport. 
Maternal growth has no effect on placental morphology or cell turnover, but growing teenagers 
have higher birth weight:placental weight ratios than nongrowing teenagers. We hypothesized that 
placental nutrient transporter activity would be affected by maternal age and/or growth status. 
Placentas from teenagers and adults were collected. Teenagers were defined as growing or 
nongrowing based on knee height measurements. System A amino acid transporter activity was 
quantified as sodium-dependent uptake of [14C]methylaminoisobutyric acid into placental 
fragments. Teenagers had lower placental system A activity than adults (P < 0.05). In adults, 
placental system A activity was lower in SGA infants than appropriate-for-gestational-age (AGA) 
infants (P < 0.05). In teenagers, AGA and SGA infants had lower placental system A activity than AGA 
infants born to adults (P < 0.05). Placental system A activity was higher in growing teenagers than in 
nongrowing teenagers (P < 0.001). Placental mRNA expression of system A transporter isoforms 
SLC38A1 and -2 was lower in teenagers than in adults (P < 0.05) but did not differ between growing 
and nongrowing teenagers. There was no difference in transporter protein expression/localization 
between cohorts. Teenagers have inherently reduced placental transport, which may underlie their 
susceptibility to delivering SGA infants. Growing teenagers appear to overcome this susceptibility by 
stimulating the activity, but not expression, of system A transporters. © 2012 the American 
Physiological Society. 
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49. A systems biology approach: new insights into fetal growth restriction using Bayesian 
Networks. 

Author(s): Foltran, F; Berchialla, P; Bernasconi, S; Grossi, E; Gregori, D; Street, M E 

Source: Journal of biological regulators and homeostatic agents; 2011; vol. 25 (no. 2); p. 269-277 

Publication Date: 2011 

Publication Type(s): Journal Article 

PubMedID: 21880216 

Abstract:IL-6, IGF-II and IGFBP-2 concentrations in placental lysates were previously shown to be 
associated with foetal growth. This study aimed to apply a Bayesian Network (BN) model in order to 
investigate complex dependencies among biochemical and clinical factors and fetal growth outcome. 
Twenty-one Intra-Uterine Growth Restricted (IUGR) and 25 Appropriate for Gestational Age (AGA) 
pregnancies were followed throughout pregnancy. Information was collected on maternal and 
gestational age, neonatal gender, previous gynaecological history. Total protein content, IGF-II, 
IGFBP-1, IGFBP-2, IL-6, and TNF-alpha concentrations in placental lysates were measured, and IGF-I, 
IGF-II, IGFBP-1, IGFBP-2 and IL-6 relative gene expression in placenta assessed. A BN and a hybrid 
forecasting system were implemented: BN revealed a key role of maternal age and TNF-alpha on 
IUGR and confirmed a close relationship among IGF-II, IL-6 and foetal growth. A relationship 
between duration of gestation, appropriateness for gestational age, and placental IL-6 concentration 
was also confirmed. Compared with other techniques, BN showed a better accuracy. Findings 
confirmed a major role of maternal age in addition to IGF-II, IL-6 and TNF-alpha in IUGR. A direct role 
of IGFBP-2 was not shown. BN confirmed to be useful in understanding the system's biology and 
graphically representing variable relationships and hierarchy, particularly where, as in IUGR, many 
interactions among predictors exist. 
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50. Effect of young maternal age and skeletal growth on placental growth and development. 

Author(s): Hayward, C E; Greenwood, S L; Sibley, C P; Baker, P N; Jones, R L 

Source: Placenta; Dec 2011; vol. 32 (no. 12); p. 990-998 

Publication Date: Dec 2011 

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

PubMedID: 22005108 

Abstract:OBJECTIVESTeenagers are susceptible to delivering small-for-gestational-age infants. 
Previous studies implicate continued skeletal growth as a contributory factor, and impaired placental 
development was the primary cause of fetal growth restriction in growing adolescent sheep. The 
aims of this study were to examine the impact of young maternal age and growth on placental 
development.STUDY DESIGNPlacentas were collected from 31 teenagers, of which 12 were growing 
and 17 non-growing based on knee height measurements. An adult control group (n = 12) was 
included.MAIN OUTCOME MEASURESPlacental weight and morphometric measurements of villous, 
syncytiotrophoblast, fibrin and vessel areas, as well as indices of proliferation and apoptosis, were 
analysed in relation to maternal growth and age.RESULTSGrowing teenagers had a higher 
birthweight:placental weight ratio than non-growing teenagers (p < 0.05). Villous area, syncytial 
area, fibrin content, vascularisation and cell turnover did not differ between growing and non-
growing teenagers. There were no differences in placental weight or morphometry between adult 
and teenage pregnancies. Maternal smoking, a potential confounding factor, did not exert a major 
influence on the placental parameters examined, except for a stimulatory effect on placental 
proliferation (p < 0.05) and syncytial knot formation (p < 0.05).CONCLUSIONSWe were unable to 



detect any major differences in placental size or composition between growing and non-growing 
teenagers. Birthweight:placental weight ratio was higher in growing compared to non-growing 
teenagers. This suggests that maternal growth may affect placental function rather than 
development, and is consistent with our recent observations that maternal growth was not 
detrimental to fetal growth. 
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51. Maternal age and risk of stillbirth 

Author(s): Williams M.; El-Sheikh A.; Malick A.; Gardosi J. 

Source: Archives of Disease in Childhood: Fetal and Neonatal Edition; Jun 2011; vol. 96 

Publication Date: Jun 2011 

Publication Type(s): Conference Abstract 

Available  at Archives of Disease in Childhood - Fetal and Neonatal Edition -  from BMJ Journals - NHS  

Abstract:Objective: There has been little change in stillbirth rates in the NHS over the last decade. At 
the same time, there has been a gradual increase in the average age of the maternity population. 
We wanted to investigate the effect that maternal age has on the stillbirth rate in our population. 
Method: The data were derived from a regional database of 2025 stillbirths which occurred between 
2005 and 2009, during which time there were 348 452 births (rate 5.8 per thousand). Maternal age 
was analysed in seven groups, and causes of death were summarised according to the main ReCoDe 
categories, with IUGR defined as a birthweight below the 10th customised centile. Results: The table 
shows stillbirth rates for each maternal age group. They are significantly elevated from age 35 
onwards and show an increase of 58% for women aged 40 or above. Analysis in the main stillbirth 
classification groups showed that this excess was due to increased rates of congenital anomalies (OR 
2.5, CI 1.7-3.7) and fetal growth restriction (OR 1.6, CI 1.2-2.2). When these two factors were 
excluded, high maternal age was not associated with an increase in stillbirths. Conclusion: Increased 
risk associated with high maternal age can be addressed by offering appropriate screening for fetal 
anomalies and improved surveillance of intrauterine growth. 
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52. A significant linear association exists between advanced maternal age and adverse perinatal 
outcome. 

Author(s): Salem Yaniv, Shimrit; Levy, Amalia; Wiznitzer, Arnon; Holcberg, Gershon; Mazor, Moshe; 
Sheiner, Eyal 

Source: Archives of gynecology and obstetrics; Apr 2011; vol. 283 (no. 4); p. 755-759 

Publication Date: Apr 2011 

Publication Type(s): Journal Article 

PubMedID: 20376672 

Available  at Archives of Gynecology and Obstetrics -  from SpringerLink  

Abstract:OBJECTIVEThe present study was aimed to investigate perinatal outcome of elderly 
nulliparous patients.STUDY DESIGNA retrospective study was performed comparing pregnancy 
outcomes of nulliparous patients at three age groups: less than 35 years (reference group), 35-40 
years, and above 40 years. The linear-by-linear association test was used to examine linear 
association between advanced maternal age and adverse pregnancy outcomes. A multiple logistic 
regression model was used to control for confounders.RESULTSOut of 45,033 nulliparous women 
with singleton gestations, 1,036 were of women over the age of 35, and 188 over 40. A significant 
linear association was documented between advanced maternal age and adverse outcomes, such as 
intra uterine growth restriction, low birth weight, congenital malformations, and perinatal mortality. 
Using a multiple logistic regression model, controlling for gestational age, IUGR and malformations, 
advanced maternal age was not found to be an independent risk factor for perinatal mortality 
(adjusted odds ratio = 1.04, 95% confidence interval 0.7-1.4).CONCLUSIONA significant linear 
association exists between advanced maternal age and adverse maternal and perinatal outcomes. 
Nevertheless, in our population, advanced maternal age is not an independent risk factor for 
perinatal mortality. 
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53. Explaining differences in birth outcomes in relation to maternal age: the Generation R Study. 

Author(s): Bakker, R; Steegers, E A P; Biharie, A A; Mackenbach, J P; Hofman, A; Jaddoe, V W V 

Source: BJOG : an international journal of obstetrics and gynaecology; Mar 2011; vol. 118 (no. 4); p. 
500-509 

Publication Date: Mar 2011 

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

PubMedID: 21244614 

Available  at BJOG : an international journal of obstetrics and gynaecology -  from Wiley Online 
Library Science , Technology and Medicine Collection 2017  

Abstract:OBJECTIVETo examine the association between maternal age and birth outcomes, and to 
investigate the role of sociodemographic and lifestyle-related determinants.DESIGNPopulation-
based prospective cohort study from early pregnancy onwards.SETTINGRotterdam, the 
Netherlands.POPULATIONA cohort of 8568 mothers and their children.METHODSMaternal age was 
assessed at enrolment. Information about sociodemographic (height, weight, educational level, 
ethnicity, parity) and lifestyle-related determinants (alcohol consumption, smoking habits, folic acid 
supplement use, caffeine intake, daily energy intake) and birth outcomes was obtained from 
questionnaires and hospital records. Multivariate linear and logistic regression analyses were 
used.MAIN OUTCOMES MEASURESBirthweight, preterm delivery, small-for-gestational-age, and 
large-for-gestational-age.RESULTSAs compared with mothers aged 30-34.9 years, no differences in 
risk of preterm delivery were found. Mothers younger than 20 years had the highest risk of 
delivering small-for-gestational-age babies(OR 1.6, 95% CI: 1.1-2.5); however, this increased risk 
disappeared after adjustment for sociodemographic and lifestyle-related determinants. Mothers 
older than 40 years had the highest risk of delivering large-for-gestational-age babies (OR 1.3, 95% 
CI: 0.8-2.4). The associations of maternal age with the risks of delivering large-for-gestational-age 
babies could not be explained by sociodemographic and lifestyle-related 
determinants.CONCLUSIONSAs compared with mothers aged 30-34.9 years, younger mothers have 
an increased risk of small-for-gestational-age babies, whereas older mothers have an increased risk 
of large-for-gestational-age babies. Sociodemographic and lifestyle-related determinants cannot 
fully explain these differences. 
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54. Pregnancy outcome at extremely advanced maternal age 

Author(s): Yogev Y.; Melamed N.; Bardin R.; Tenenbaum-Gavish K.; Ben-Shitrit G.; Ben-Haroush A. 

Source: American journal of obstetrics and gynecology; Dec 2010; vol. 203 (no. 6); p. 558-7 

Publication Date: Dec 2010 

Publication Type(s): Article 

PubMedID: 20965486 

Abstract:The purpose of this study was to evaluate pregnancy outcome in women at extremely 
advanced maternal age (>= 45 years). We compared the condition of women aged >= 45 years (n = 
177) in a 10:1 ratio (20-29, 30-39, and 40-44 years.). Subgroup analysis compared the condition of 
women aged 45-49 years with those women aged >= 50 years. The rates of gestational diabetes 
mellitus and hypertensive complications were higher for the study group, compared with the whole 
group (17.0% vs 5.6% and 19.7% vs 4.5%, respectively; P < .001), as was the rate of preterm delivery 
at <37 and <34 weeks of gestation (odds ratio [OR], 2.1; 95% confidence interval [CI], 1.2-3.6 and OR, 
3.5; 95% CI, 1.4-9.0, respectively). The rates of cesarean delivery (OR, 31.8; 95% CI, 18.0-56.1), 
placenta previa, postpartum hemorrhage, and adverse neonatal outcome were significantly higher 
among the study group. The risk for gestational diabetes mellitus, preeclampsia toxemia, preterm 
delivery, and neonatal intensive care unit admission was increased for women aged >= 50 years. 
Pregnancy at extreme advanced maternal age is associated with increased maternal and fetal risk. 
Copyright © 2010 Mosby, Inc. All rights reserved. 
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55. 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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56. Outcomes of multiple gestations with advanced maternal age. 

Author(s): Fox, Nathan S; Rebarber, Andrei; Dunham, Samantha M; Saltzman, Daniel H 

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; Jul 2009; vol. 22 (no. 7); p. 593-596 

Publication Date: Jul 2009 

Publication Type(s): Journal Article 

PubMedID: 19488951 

Abstract:OBJECTIVETo investigate outcomes of twin gestations with advanced maternal age 
(AMA).STUDY DESIGNHistorical cohort of twin gestations cared for by a maternal-fetal medicine 
faculty practice. Outcomes of patients with AMA (70) and non-AMA (75) were compared. AMA was 
defined as age > or =35. Analysis including mode of delivery, gestational age at delivery and overall 
complications was performed. Significance was determined using the chi-square test or the 
Student's t-test.RESULTSThe Cesarean rate for AMA was significantly greater compared to non-AMA 
(80.0% vs. 54.7%; p = 0.001). The main reason for the increased rate was uterine dysfunction. The 
mean gestational age at delivery for AMA was significantly greater than for non-AMA (36.7 weeks vs. 
35.4 weeks; p = 0.02). There were no differences in rates of other adverse outcomes including 
gestational hypertension, pre-eclampsia, gestational diabetes, suspected fetal growth restriction, 
preterm birth, low birth weight or low birth weight percentiles. This remained true when we 
compared the 32 women ages > or =40 years to 118 women ages <40 years.CONCLUSIONAmong 
twin pregnancies, AMA women are not at an increased risk of adverse pregnancy outcomes, aside 
from an increased rate of cesarean delivery. 
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57. Preterm delivery but not intrauterine growth retardation is associated with young maternal 
age among primiparae in rural Nepal. 

Author(s): Stewart, Christine P; Katz, Joanne; Khatry, Subarna K; LeClerq, Steven C; Shrestha, 
Sharada Ram; West, Keith P; Christian, Parul 

Source: Maternal & child nutrition; Jul 2007; vol. 3 (no. 3); p. 174-185 

Publication Date: Jul 2007 

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

PubMedID: 17539886 

Available  at Maternal & child nutrition -  from Wiley Online Library Science , Technology and 
Medicine Collection 2017  

Available  at Maternal & child nutrition -  from PubMed Central  

Abstract:Pregnancy during adolescence is associated with adverse birth outcomes, including 
preterm delivery and low birthweight. The nutrient availability to the fetus may be limited if the 
mother is still growing. This research aims to study the effects of pregnancy during adolescence in a 
nutritionally poor environment in rural Nepal. This study utilized data from a randomized controlled 
trial of micronutrient supplementation during pregnancy in south-eastern Nepal. Women of parity 0 
or 1 and of age <or= 25 years who gave birth to a singleton liveborn infant who was measured within 
72 h of delivery were included (n = 1393). There was no difference in the risk of low birthweight (OR 
= 0.96; 95% CI = 0.90-1.02) or small for gestational age (OR = 1.01; 95% CI = 0.94-1.08) per year of 
increasing maternal age among primiparae. Young maternal age did not affect the anthropometry or 
gestational age of the offspring of parity 1 women. Each year of increasing maternal age among 
primiparae was associated with increases in birth length (0.07 cm; 95% CI = -0.01 to 0.16), head (0.05 
cm; 95% CI = 0.01-0.09) and chest circumference (0.07 cm; 95% CI = 0.01-0.12), but not weight (9.0 
g; 95% CI = -2.1 to 21.8) of their offspring. Young maternal age was associated with an increased risk 
of preterm delivery among primiparae (OR = 2.07; 95% CI = 1.26-3.38) that occurred at an age cut-off 
of <or=18 years relative to those 19-25 years. Thus, we conclude that young maternal age (<or=18 
years) increased the risk of preterm delivery, but not intrauterine growth retardation, for the first 
but not second liveborn infant. 
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58. Advanced maternal age is an independent risk factor for intrauterine growth restriction. 

Author(s): Odibo, Anthony O; Nelson, Deborah; Stamilio, David M; Sehdev, Harish M; Macones, 
George A 

Source: American journal of perinatology; Jul 2006; vol. 23 (no. 5); p. 325-328 

Publication Date: Jul 2006 

Publication Type(s): Journal Article 

PubMedID: 16799913 

Abstract:Reports on the association between advanced maternal age (AMA) and intrauterine growth 
restriction (IUGR) are conflicting. Our objective was to determine if AMA is an independent risk 
factor for IUGR. Our case-control study compared cases with IUGR (birthweight35 years. Univariate 
and multivariate analyses were used to examine associations. During the study period, there were 
824 cases with IUGR meeting the inclusion criteria; these were compared with 1648 controls (no 
IUGR) randomly selected from the same population during the same study period. The significant 
factors associated with IUGR multivariate analyses were black race (odds ratio [OR], 22.4; 95% 
confidence interval [CI], 17.8 to 28); chronic hypertension (OR, 2.2; 95% CI, 1.5 to 3.2); 
pregestational diabetes (OR, 3.3; 95% CI, 1.6 to 7) illicit drug use (OR, 3.3; 95% CI, 2.2 to 5.2), and 
AMA (OR, 1.4; 95% CI, 1.1 to 1.8). There was a positive dose-response association between 
increasing maternal age and increasing risk for IUGR. At maternal age of 40 years or older, the OR 
and 95% CI for IUGR was 3.2 and 1.9 to 5.4, respectively. AMA is an independent risk factor for IUGR. 
Our findings suggest that screening for IUGR is indicated in women age 35 years or older. 
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59. Is older maternal age a risk factor for preterm birth and fetal growth restriction? A systematic 
review. 

Author(s): Newburn-Cook, Christine V; Onyskiw, Judee E 

Source: Health care for women international; Oct 2005; vol. 26 (no. 9); p. 852-875 

Publication Date: Oct 2005 

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

PubMedID: 16214797 

Available  at Health care for women international -  from EBSCO (CINAHL Plus with Full Text)  

Abstract:To determine if there was an association between advancing maternal age and adverse 
pregnancy outcomes (preterm delivery and small-for-gestational-age births), a systematic review 
was conducted based on a comprehensive search of the literature from 1985 to 2002. Ten studies 
met the following inclusion criteria: (1) assessed risk factors for preterm birth by subtype (i.e., 
idiopathic preterm labor, preterm premature rupture of membranes) and small-for-gestational-age 
(SGA) birth (fetal growth restriction); (2) used acceptable definitions of these outcomes; (3) were 
published between January 1985 and December 2002; (4) were restricted to studies that have 
considered preterm birth due to idiopathic preterm labor or premature rupture of membranes or 
both; (5) were restricted to singleton live births; (6) were conducted in a developed country; and (7) 
were published in English. The majority of the studies reviewed found that older maternal age was 
associated with preterm birth. There is insufficient evidence to determine if older maternal age is an 
independent and direct risk factor for preterm birth and SGA birth, or a risk marker that exerts its 
influence on gestational age or birth weight or both through its association with age-dependent 
confounders. Future research is needed to quantify the independent and unconfounded impact of 
delayed childbearing on neonatal outcomes, as well as to identify the pathways involved. 
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60. Gastroschisis, low maternal age, and fetal morbidity outcomes 

Author(s): Emusu D.; Salihu H.M.; Kirby R.S.; Druschel C.M.; Pierre-Louis B.J.; Aliyu Z.Y. 

Source: Birth Defects Research Part A - Clinical and Molecular Teratology; Oct 2005; vol. 73 (no. 10); 
p. 649-654 

Publication Date: Oct 2005 

Publication Type(s): Article 

PubMedID: 16240382 

Available  at Birth Defects Research Part A: Clinical and Molecular Teratology -  from Wiley Online 
Library Science , Technology and Medicine Collection 2017  

Abstract:OBJECTIVE: To determine if the risk for fetal growth inhibition among gastroschisis-afflicted 
fetuses is heightened among younger gravidas (teen mothers). METHOD: This was a retrospective 
cohort study on live-born infants with isolated gastroschisis delivered in New York State from 1983 
through 1999. We compared infants of mature (>=20 years) mothers with those of younger (<20 
years) mothers with respect to the following indices of fetal morbidity outcomes: low birth weight 
and very low birth weight, preterm and very preterm, and small for gestational age. We used 
adjusted odds ratios to approximate relative risks. RESULTS: A total of 368 infants with isolated 
gastroschisis were analyzed. The two groups differed in terms of mean gestational age at delivery 
[Mean +/- standard deviation (SD) for infants with gastroschisis born to mature mothers = 37.2 
weeks +/- 2.8 versus 36.3 weeks +/- 3.6 for those of teenage mothers (p=0.01)], as well as mean 
birth weight [mean birth weight +/-SD for infants with gastroschisis born to mature mothers = 262.4 
grams +/- 548.8 versus 2367.9 grams +/- 645.2 for those of younger mothers (p=0.004)]. Infants of 
teen mothers were about twice as likely to be of low birth weight (OR = 1.70; 95% CI = 1.05-2.77) 
and about three times as likely to be born very preterm when compared to those of mature mothers 
(OR = 2.80; 95% CI= 1.02-8.00). No significant differences were observed with respect to very low 
birth weight, preterm and small for gestational age. CONCLUSION: Low maternal age appears to be a 
risk factor for low birth weight and very preterm birth among gastroschisis-affected fetuses. This 
information is potentially useful for planning by care providers and in counseling affected parents. © 
2005 Wiley-Liss, Inc. 
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61. Is advanced maternal age an independent risk factor for uteroplacental insufficiency? 

Author(s): Miller D.A.; Robertson P.; Parer J.; Caughey A.; Smith W.; Schwartz M.; Hickok D.; Combs 
A. 

Source: American Journal of Obstetrics and Gynecology; Jun 2005; vol. 192 (no. 6); p. 1974-1982 

Publication Date: Jun 2005 

Publication Type(s): Conference Paper 

PubMedID: 15970865 

Abstract:Objective: To determine whether maternal age 35 years or older is an independent risk 
factor for uteroplacental insufficiency and thus an independent indication for antepartum testing. 
Study design: A retrospective cohort analysis was performed of all deliveries at Los Angeles County-
University of Southern California Women's and Children's Hospital between August 1, 1995, and 
September 1, 2003. Women with documented indications for antepartum testing, fetal anomalies, 
or delivery prior to 34 weeks were excluded from analysis. Markers of uteroplacental insufficiency 
included stillbirth, birth weight less than the 10th percentile, fetal distress, cesarean section for fetal 
distress, oligohydramnios, meconium passage, and 5-minute Apgar score less than 7. Results: 
Indications for antepartum testing were significantly more common in women 35 years or older 
(33.2% versus 27.0%). After excluding women with indications for antepartum testing, anomalous 
fetuses, and women delivering prior to 34 weeks, stillbirth was twice as common in women 35 years 
and older. However, among stillbirths, growth restriction occurred with similar frequency in the 
older (28.6%) and younger (25.0%) cohorts. Among live births, 2 markers of uteroplacental 
insufficiency, intrapartum fetal distress (5.7% versus 4.1%) and cesarean delivery for fetal distress 
(4.0% versus 2.4%) were significantly more common in the older cohort. All other markers of 
uteroplacental insufficiency were observed with similar frequency in the 2 groups. Conclusions: After 
excluding women with other indications for antepartum testing, fetal anomalies, and delivery prior 
to 34 weeks, stillbirth was twice as common in women 35 years of age or older as in those younger 
than 35 years. The increased rate of stillbirth does not appear to be explained by a higher rate of 
uteroplacental insufficiency. © 2005 Elsevier Inc. All rights reserved. 
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62. Pregnancy outcomes in women aged 40 years and older 

Author(s): Karatas G.; Dede F.S.; Tarcan A.; Altinbas S.; Kandemir O. 

Source: Journal of the Turkish German Gynecology Association; Jun 2005; vol. 6 (no. 2); p. 114-117 

Publication Date: Jun 2005 

Publication Type(s): Article 

Available  at Journal of the Turkish German Gynecology Association -  from ProQuest (Hospital 
Premium Collection) - NHS Version  

Abstract:Objective: The aim of this study was to compare the pregnancy outcomes in women aged 
40 years and older to that of women 20 to 29 years old after 20 weeks of gestation. Materials and 
Methods: In this cross-sectional retrospective study, 153 pregnant women at least 40 years of age 
consisted the study group while 156 pregnant women aged between 20 and 29 years consisting the 
control group. The relation between maternal age and pregnancy outcomes was analysed with 
contingency chi2 or two-tailed Fisher's exact test with adjusted odds ratios according to age group. 
Results: Multiparity and pre-existing chronic medical diseases were observed more frequently in the 
study group. Older gravidas were more likely to develop gestational diabetes (OR: 15.6, 95% CI: 2.0-
120.3) and preeclampsia (OR: 3.9, 95% CI: 1.9-8.0). Older women were also at increased risk for 
cesarean delivery (OR: 2.3, 95% CI: 1.4-3.7). Rates of delivery before 34 weeks (OR: 4.1, 95% CI: 1.3-
12.8) and before 37 weeks (OR: 3.0, 95% CI: 1.2-7.4) were also observed significantly higher in the 
study group. Low birth weight (<2500 g) was more prevalent in the study group (OR: 11.6, 95% CI: 
2.7-50.5). There was not any significant difference between groups in terms of mean birth weight, 
very low birth weight (<1500 g), intrauterine growth restriction and stillbirth. Conclusion: Pregnant 
women aged >40 years are at increased risk of complications in pregnancy when compared to 
younger women. More intensive antenatal follow up is necessary for older gravidas. 

Database: EMBASE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://gateway.proquest.com/openurl?ctx_ver=Z39.88-2004&res_id=xri:pqm&req_dat=xri:pqil:pq_clntid=31437&rft_val_fmt=ori/fmt:kev:mtx:journal&genre=article&issn=1309-0399&volume=6&issue=2&spage=114


63. Advanced maternal age and fetal growth inhibition in triplets. 

Author(s): Salihu, Hamisu M; Bagchi, Suparna; Aliyu, Zakari Y; Kirby, Russell S; Alexander, Greg R 

Source: The Journal of reproductive medicine; May 2005; vol. 50 (no. 5); p. 319-326 

Publication Date: May 2005 

Publication Type(s): Journal Article 

PubMedID: 15971480 

Abstract:OBJECTIVETo determine whether advanced maternal age is associated withfetal growth 
inhibition in triplets.STUDY DESIGNWe conducted a retrospective cohort study on triplet live births 
in the United States from 1995 through 1998. The outcomes of fetal growth inhibition measured 
were low birth weight, very low birth weight, preterm birth, very preterm birth and smallnessfor 
gestational age. We generated adjusted ORs after taking into account intracluster correlations using 
the generalized estimating equation framework.RESULTSAs compared to women of younger 
maternal age (20-29), mature (30-39) and older women (> or =40 years) with triplet gestations 
tended to have a lower likelihood offetal growth inhibition. Mean birth weight and mean gestational 
age at delivery increased with increasing maternal age in a dose-dependent pattern (p for trend < 
0.0001). As compared to triplets born to younger mothers, those of older women were less likely to 
have low birth weight (OR=0.51, 95% CI=0.37-0.69) or very low birth weight (OR = 0.58, 95% CI = 
0.47-0.72) or to be preterm (OR = 0.39, 95% CI = 0.27-0.56) or very preterm (OR = 0.67, 95% CI = 
0.55-0.80). The riskfor small-for-gestational-age infants was comparable.CONCLUSIONOlder 
maternal age is associated with morefavorable triplet fetal growth parameters, although the exact 
mechanisms of this paradox remain poorly understood. 
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64. Obstetrical risks in the older primigravida. 

Author(s): Naqvi, Mehreen Mehdi; Naseem, Azra 

Source: Journal of the College of Physicians and Surgeons--Pakistan : JCPSP; May 2004; vol. 14 (no. 
5); p. 278-281 

Publication Date: May 2004 

Publication Type(s): Comparative Study Journal Article 

PubMedID: 15225455 

Abstract:OBJECTIVETo compare the complications, delivery mode and fetal outcome between 
elderly primigravidae and young primigravidae.DESIGNA comparative study.PLACE AND DURATION 
OF STUDYDepartment of Obstetrics and Gynaecology, POFs Hospital, Wah Cantt, from January 2001 
to December 2002.SUBJECTS AND METHODSOne hundred and fifty six elderly primigravidae were 
compared with a matched pair group of younger primigravidae regarding antenatal, intrapartum and 
postpartum complications. Perinatal mortality was also compared. Specially designed proforma was 
used to record the information. Data analysis was performed using SPSS package for windows 
version 10.0. Results were compared using Chi-square test by keeping the p-value of <0.05 as 
significant.RESULTSAmongst the complications during pregnancy, pregnancy induced hypertension 
was commonest complication in elderly primigravidas (24.35% vs. 6.41%, p-value < 0.05). Diabetes, 
malpresentation and premature labour were also more frequent in elderly group (p-value < 0.05). 
More (30.76%) of elderly group were delivered by caesarean section as compared to 16.02% in 
young group (p-value < 0.05). Congenital malformations of the fetus were common in elderly group 
(5.12% vs. 1.28%). Cases of essential hypertension (12.82% vs. 1.92%), fibroid uterus (9.61% vs 
2.56%) and ovarian cyst (7.69% vs. 1.92%) were frequent in elderly group patients. Perinatal 
mortality was relatively high in elderly groups and compared to young patients and 17 babies in 
elderly group were still born as compared to 10 babies in young group.CONCLUSIONAdvanced 
maternal age has been associated with an increased risk of various complications like hypertension, 
diabetes, and intrauterine growth retardation and congenital malformations. Timely and accurately 
diagnosis of complications and their treatment leads to favorable outcome. The higher rate of 
caesarean section in older primigravidas is due mainly to higher rate of obstetrical complications. 
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65. Childbearing beyond maternal age 50 and fetal outcomes in the United States 

Author(s): Salihu H.M.; Shumpert M.N.; Slay M.; Kirby R.S.; Alexander G.R. 

Source: Obstetrics and Gynecology; Nov 2003; vol. 102 (no. 5); p. 1006-1014 

Publication Date: Nov 2003 

Publication Type(s): Article 

PubMedID: 14672478 

Available  at Obstetrics and gynecology -  from Free Medical Journals . com  

Available  at Obstetrics and gynecology -  from Ovid (LWW Total Access Collection 2015 - Q1 with 
Neurology)  

Abstract:OBJECTIVE: To estimate whether achieving pregnancy beyond maternal age of 50 years 
compromises fetal well-being and survival. METHODS: This was a retrospective study on all 
deliveries in the United States from 1997 to 1999. Four maternal age groups of 20-29 (young), 30-39 
(mature), 40-49 (very mature), and 50 or more years (older) were constructed to assess risk 
gradients for fetal morbidity and mortality. RESULTS: A total of 539 deliveries among older mothers 
(aged 50 and above) were documented (four per 100,000). Among singleton gestations, the risks for 
low birth weight, preterm, and very preterm were tripled among older mothers, whereas the 
occurrence of very low birth weight, small size for gestational age, and fetal mortality were 
approximately doubled compared with those for young mothers. Older mothers also had greater 
risks for fetal morbidity and mortality than their immediate younger counterparts (40-49 year olds) 
except for very low birth weight. Among multiple gestations, the differences in risk between older 
and young mothers were lower than those noted among singletons. Still, compared with young 
mothers, older mothers had significantly higher risks of low birth weight, very low birth weight, very 
preterm, and small size for gestational age. Older mothers also had higher risk estimates for 
multiples than 40-49-year-old gravidas in terms of all fetal morbidity and mortality indices. 
CONCLUSION: Pregnancy beyond age 50 was associated with increased risks for the fetus. Our 
findings suggest that this age group is a distinct obstetric high-risk entity that requires special 
counseling before and after conception. © 2003 by The American College of Obstetricians and 
Gynecologists. 
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66. Perinatal outcome of induced and spontaneous pregnancies of primiparous women aged 35 or 
over. 

Author(s): Kozinszky, Z; Orvos, H; Katona, M; Zoboki, T; Pál, A; Kovács, L 

Source: International journal of gynaecology and obstetrics: the official organ of the International 
Federation of Gynaecology and Obstetrics; Jan 2002; vol. 76 (no. 1); p. 23-26 

Publication Date: Jan 2002 

Publication Type(s): Comparative Study Journal Article 

PubMedID: 11818090 

Available  at International journal of gynaecology and obstetrics: the official organ of the 
International Federation of Gynaecology and Obstetrics -  from Wiley Online Library Science , 
Technology and Medicine Collection 2017  

Abstract:OBJECTIVESTo compare the neonatal and maternal morbidity data associated with induced 
or naturally conceived pregnancies of primiparous women aged 35 years and older.METHODSWe 
recruited primiparous women aged 35 years and older, who delivered between January 1995 and 
December 2000. The outcomes of the induced (n=62) and naturally conceived (n=132) pregnancies 
were compared. The Fisher exact test was used for univariate analysis in order to compare the 
delivery and pregnancy characteristics in the two groups.RESULTSCesarean section featured with a 
0.76 times lower prevalence among the induced pregnant women, than among the spontaneous 
ones, but the difference was not significant statistically. The induced pregnancies were not 
associated with a significantly higher rate of perinatal complications.CONCLUSIONSInduced 
pregnancy does not involve a higher risk of maternal complications. The incidence of premature 
newborns and intrauterine growth retardation was high in both subgroups, but without a 
statistically significant difference. 

Database: Medline 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://go.openathens.net/redirector/nhs?url=https%3A%2F%2Fonlinelibrary.wiley.com%2Fdoi%2F10.1016%2FS0020-7292(01)00555-0%2Fepdf
https://go.openathens.net/redirector/nhs?url=https%3A%2F%2Fonlinelibrary.wiley.com%2Fdoi%2F10.1016%2FS0020-7292(01)00555-0%2Fepdf


67. Teenage pregnancy: Risk factors for adverse perinatal outcome 

Author(s): Gortzak-Uzan L.; Hallak M.; Press F.; Katz M.; Shoham-Vardi I. 

Source: Journal of Maternal-Fetal Medicine; 2001; vol. 10 (no. 6); p. 393-397 

Publication Date: 2001 

Publication Type(s): Article 

PubMedID: 11798449 

Abstract:Objectives: To assess the perinatal outcome of teenage pregnancy in a large cohort and to 
determine risk factors for low birth weight (LBW) in teenage pregnancy. Study design: All singleton 
first deliveries to mothers of age 16-24 years between 1990 and 1997 were included. The deliveries 
were subdivided into three maternal age groups (16-17 and 18-19 compared to 20-24 years) and 
parameters of perinatal outcomes were compared. To adjust for potential confounding effects on 
the association between young maternal age and birth weight, logistic regression analysis was 
performed for LBW with maternal ethnicity, pregnancy-induced hypertension, lack of prenatal care 
and malformations of the newborn. Results: Among a total of 11 496 patients, 600 (5.2%) were 16-
17 years old, 2097 (18.2%) were 18-19 years old and the remaining 8799 (76.6%) were 20-24 years 
old. Bedouin ethnicity and lack of prenatal care were common in the youngest mothers. Rates of 
preterm delivery were 14.2%, 9.8% and 8.8% in the three age groups, respectively (p < 0.05). Rates 
of malformations, small for gestational age, LBW and very LBW were also significantly higher in the 
youngest mothers. Rates of pregnancy-induced hypertension, operative delivery and Cesarean 
delivery were not significantly different among the three age groups. A multivariate analysis on LBW 
was performed to assess the unique contribution of young maternal age, adjusted for potential 
confounders. Adjusted ORs for LBW were 1.25 (95% CI 1.00-1.56) for maternal age < 18 years, 1.80 
(95% CI 1.54-2.03) for Bedouin ethnicity, 2.57 (95% CI 2.14-3.07) for pregnancy-induced 
hypertension, 1.55 (95% CI 1.30-1.84) for lack of prenatal care and 4.09 (95% CI 3.2-5.2) for 
malformations. Conclusions: Teenage pregnancy was found to be associated with adverse outcome 
such as LBW, preterm delivery, small for gestational age and malformations. The risk for LBW was 
affected mainly by demographic factors (maternal ethnicity, lack of prenatal care) and medical 
factors (pregnancy-induced hypertension, malformations). 
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68. Is adolescent pregnancy associated with adverse perinatal outcome? 

Author(s): Orvos H.; Nyirati I.; Hajdu J.; Pal A.; Kovacs L.; Nyari T. 

Source: Journal of Perinatal Medicine; 1999; vol. 27 (no. 3); p. 199-203 

Publication Date: 1999 

Publication Type(s): Article 

PubMedID: 10503182 

Abstract:Background: The number of teenage pregnancies has increased throughout the world and 
these pregnancies are reported in association with a higher rate of maternal and fetal complications. 
Aim of the study: To evaluate the social surroundings; the results of ante-, intrapartum surveillance 
and perinatal outcome in adolescent pregnancies where mothers were below the age of 18. 
Methods: Between 1st January, 1991 and 31st December, 1996 there were 13,131 births at our 
department. During this period, 209 newborns were born of 207 adolescent mothers. We compared 
the data of adolescent mothers with the data of all mothers who delivered in Hungary during the 
study period. Results: 39 (18.6%) from 209 newborns were delivered before 37th week of gestation, 
and 34 (16.3%) newborns showed signs of intrauterine growth retardation (IUGR). The rate of 
primiparous adolescent mothers was 72.0%, 131 (63.3%) were primigravidae, and 136 (65.7%) 
received adequate prenatal care. Maternal complications (pregnancy induced hypertension, 
threatened preterm delivery, gestational diabetes and pre-eclampsia) and adverse perinatal 
outcome (higher rate of IUGR and perinatal mortality) were found more frequently in adolescent 
pregnancies. Conclusions: As young maternal age is associated with an increased risk of 
unfavourable fetal outcome, teenage mothers need improved prenatal care and increased 
observation during labour. In addition, improvement of the social environment of adolescents and 
the prevention of teenage pregnancies should be recommended. 
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69. Childbearing beyond age 40: pregnancy outcome in 24,032 cases. 

Author(s): Gilbert, W M; Nesbitt, T S; Danielsen, B 

Source: Obstetrics and gynecology; Jan 1999; vol. 93 (no. 1); p. 9-14 

Publication Date: Jan 1999 

Publication Type(s): Journal Article 

PubMedID: 9916947 

Available  at Obstetrics and gynecology -  from Free Medical Journals . com  

Available  at Obstetrics and gynecology -  from Ovid (LWW Total Access Collection 2015 - Q1 with 
Neurology)  

Abstract:OBJECTIVETo examine pregnancy outcomes in women age 40 or older.METHODSWe used 
data from the California Health Information for Policy Project, which consists of linked records from 
the birth certificate and the hospital discharge record of both mother and newborn of all births that 
occurred in acute care civilian hospitals in California between January 1, 1992, and December 31, 
1993. The study population consisted of all women who delivered at age 40 or over. The control 
population was women who delivered between age 20 and 29 years during this 2-year period. We 
reviewed gestational age at delivery, birth weight, mode and type of delivery, discharge summary 
and birth certificate demographics, birth outcome, pregnancy, and delivery 
data.RESULTSApproximately 1,160,000 women delivered during the study period, and 24,032 (2%) of 
these women were age 40 or older. Of this latter group, 4777 (20%) were nulliparous. The cesarean 
delivery rate for nulliparous women in the study population was 47.0%, and the rate for multiparous 
patients in this group was 29.6%. The cesarean delivery rate was 22.5% for nulliparous and 17.8% for 
multiparous women in the control group. In the older group, the operative vaginal delivery rate 
(forceps and vacuum) was 14.2% for nulliparous women and 6.3% for multiparous women. Rates of 
birth asphyxia, fetal growth restriction, malpresentation, and gestational diabetes were significantly 
higher among older nulliparas (6, 2.5, 11, and 7%, respectively) compared with rates among control 
nulliparas (4, 1.4, 6, and 1.7%, respectively), and there were similar significant increases among older 
multiparas (3.4, 1.4, 6.9, and 7.8%, respectively), compared with younger multiparous controls (2.4, 
1, 3.7, and 1.6%, respectively). Mean (+/- standard error) birth weight of infants delivered by older 
nulliparous women was 3201+/-10 g, significantly lower than that among nulliparous controls 
(3317+/-1 g), whereas mean birth weight in the group of older multiparas (3381+/-5 g) was no 
different than that among younger multiparous controls (3387+/-1 g). Gestational age at delivery 
was significantly lower among older nulliparas (273.4+/-0.4 days), compared with nulliparous 
controls (278.5+/-0.05 days), and similarly lower among older multiparous women (274.0+/-0.2 
days), compared with multiparous controls (278.3+/-0.05 days). More white women age 40 or over 
than younger white women were having a first child (64 and 39%, 
respectively).CONCLUSIONNulliparous women age 40 or over have a higher risk of operative delivery 
(cesarean, forceps, and vacuum deliveries: 61%) than do younger nulliparous women (35%). This 
increase occurs in spite of lower birth weight and gestational age and may be explained largely by 
the increase in other complications of pregnancy. The increased frequency at which white women 
are having their first child at age 40 or over may reflect career choices that involve delaying 
childbirth until the fifth decade of life. These data will allow us better to counsel patients about their 
pregnancy expectations and possible outcomes. 
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70. Maternal age modifies the effect of maternal smoking on intrauterine growth retardation but 
not on late fetal death and placental abruption 

Author(s): Cnattingius S. 

Source: American Journal of Epidemiology; 1997; vol. 145 (no. 4); p. 319-323 

Publication Date: 1997 

Publication Type(s): Article 

PubMedID: 9054235 

Available  at American journal of epidemiology -  from Oxford Journals - Medicine  

Available  at American journal of epidemiology -  from HighWire - Free Full Text  

Abstract:To investigate whether the effect modification of smoking by maternal age previously 
reported for small for gestational age births was also obtained for late fetal death and placental 
abruption, the author analyzed single births in Sweden (n = 1,057,711) from 1983 to 1992. An effect 
modification of smoking by maternal age was obtained only with regard to fetal growth: Compared 
with nonsmokers aged 40-44 years, the risk of small for gestational age births among women 
smoking at least 10 cigarettes per day in the same age group was 4.5, whereas the corresponding 
risk increase among teenagers was only 2.0. The present results support the hypothesis that smoking 
actually influences fetal growth more among older smokers. 
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71. Determinants of poor pregnancy outcomes among teenagers in Sweden 

Author(s): Olausson P.M.O.; Cnattingius S.; Goldenberg R.L. 

Source: Obstetrics and Gynecology; Mar 1997; vol. 89 (no. 3); p. 451-457 

Publication Date: Mar 1997 

Publication Type(s): Article 

PubMedID: 9052604 

Available  at Obstetrics & Gynecology -  from Ovid (LWW Total Access Collection 2015 - Q1 with 
Neurology)  

Abstract:Objective: To study pregnancy outcomes among teenagers and to determine whether age-
related increases in risk are due to differences in socioeconomic conditions, maternal smoking, or 
anthropometric status. Methods: All single births during 1990-1991 to mothers aged less than 25 
years recorded in the Swedish Medical Birth Registry were studied (n = 62,433). The pregnancy 
outcomes analyzed were late fetal death, infant mortality, preterm birth, low birth weight, small for 
gestational age, and low Apgar scores. Information on maternal age, parity, family situation, 
maternal smoking, maternal height, and weight gain during pregnancy was recorded in the Medical 
Birth Registry. Information on socioeconomic characteristics was obtained from the Population 
Census. Logistic regression analysis was used to define the determinants of the adverse outcomes 
among teenagers. Results: Compared with women aged 20- 24 years, girls of 17 years or less were at 
higher risk for preterm birth (odds ratio [OR] 1.6), and this increased risk remained essentially 
unchanged after controlling for major confounding factors (OR 1.5). Teenagers also had a crude 50% 
higher risk of late fetal death and infant mortality, but this risk was reduced after controlling for the 
effect of socioeconomic characteristics (adjusted OR 1.2). Conclusions: The increase in risk of late 
fetal death and infant mortality associated with low maternal age is substantially an effect of 
teenagers' poorer socioeconomic situation. However, the increase in preterm birth among younger 
teenagers suggests that young maternal age may be a biologic risk factor for preterm birth. 
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72. Adverse perinatal outcome in the older primipara. 

Author(s): Dollberg, S; Seidman, D S; Armon, Y; Stevenson, D K; Gale, R 

Source: Journal of perinatology : official journal of the California Perinatal Association; 1996; vol. 16 
(no. 2); p. 93-97 

Publication Date: 1996 

Publication Type(s): Journal Article 

PubMedID: 8732554 

Abstract:Delayed childbearing has become common and has raised the awareness of the possible 
risks for the mother and the newborn infant. The increased maternal and neonatal risks have been 
attributed largely to the lack of proper prenatal care. The aim of this study was to assess whether 
advanced maternal age is a significant risk factor in mothers who receive good prenatal care. We 
matched 161 cases 1:1 according to the following criteria: maternal and paternal ethnic origin, 
chronic diseases, marital status, and smoking during pregnancy. Our results show that the older 
women had babies with a significantly higher incidence of low birth weight (< 2500 gm, p = 0.001), 
prematurity (< 37 weeks, p = 0.02), intrauterine growth retardation (p = 0.001), abruptio placentae 
(p = 0.002), and cesarean section (p < 0.001). The average hospital stay for the babies of the older 
mothers was longer than that for babies of the younger mothers (8.4 vs 6.1 days, p = 0.003), and the 
incidence of hospitalization for more than 3 days in the neonatal intensive care unit was increased 
(10.3% vs 2.2%). Logistic regression did not support maternal age of 35 years and older as being the 
single significant risk factor for adverse neonatal and maternal outcome. We conclude that maternal 
age older than 35 years entails a higher risk for the mother and her newborn infant, even when good 
prenatal care is taken. 
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73. A comparison of risk factors for preterm labor and term small-for- gestational-age birth 

Author(s): Lang J.M.; Lieberman E.; Cohen A. 

Source: Epidemiology; 1996; vol. 7 (no. 4); p. 369-376 

Publication Date: 1996 

Publication Type(s): Article 

PubMedID: 8793362 

Abstract:This study estimates the effects of 23 factors on the prevalence of premature labor and 
fetal growth retardation across the entire birthweight spectrum. We studied risk factors for 
premature labor within the domain of babies of appropriate size for their gestational age (N = 
9,490). We also studied risk factors for fetal growth retardation among babies born at term (N = 
10,889). Preterm labor was associated independently with young maternal age, low prepregnant 
weight, low weekly weight gain, nulliparity, previous preterm birth, histories of two or more induced 
abortions, spontaneous abortions, or stillbirths, uterine exposure to diethylstilbestrol (DES), 
incompetent cervix, uterine anomaly, and pyelonephritis. Odds ratios ranged from 1.7 to 5.9. Fetal 
growth retardation, as estimated by small-for- gestational-age birth, was associated independently 
with black race, young maternal age, short maternal height, low prepregnancy weight, low weekly 
weight gain, and smoking, as well as nulliparity, previous preterm birth, three or more abortions, 
uterine anomaly, and uterine exposure to DES. Odds ratios ranged from 1.6 to 2.8. Our study shows 
the importance for etiologic understanding of separating diverse routes to low birthweight and 
considering the occurrence of adverse pregnancy outcomes along the entire birthweight spectrum. 



The findings reinforce the need for comprehensive control of confounding in studies of pregnancy 
outcome. 
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74. The influence of fetal and maternal factors on the distribution of birthweight 

Author(s): Cogswell M.E.; Yip R. 

Source: Seminars in Perinatology; 1995; vol. 19 (no. 3); p. 222-240 

Publication Date: 1995 

Publication Type(s): Article 

PubMedID: 7570074 

Abstract:This review of common risk factors for low birthweight emphasizes the usefulness of 
examining the entire distribution of birthweight. Of the factors we examined, only short gestational 
age seemed to affect the low end of the birthweight distribution in the form of skewness. Most 
factors, such as maternal race, infant sex, plurality, altitude, education, and smoking seem to affect 
the entire birthweight distribution, indicating a generalized effect. With the exceptions of race, 
infant sex, parity, and altitude, these factors seemed to have similar associations with both low 
birthweight and infant mortality. However, only the effects of race and sex on mortality have been 
repeatedly studied in detail for different combinations of gestational age and birthweight. A few of 
the factors examined, notably infant sex and parity, have opposite associations with birthweight and 
infant mortality. Female infants and firstborn infants have lower birthweights than their 
counterparts, but are more likely to survive. For factors that significantly affect the birthweight 
distribution, but do not affect mortality equally across the birthweight distribution, the development 
and use of population- based standards may result in less misclassification of IUGR. Separate 
standards by infant sex, altitude, and perhaps race may lead to more accurate classification of 
intrauterine growth. Last, the majority of risk factors have differential effects on birthweight 
depending on the level of the associated factors. For example, low maternal age and low 
prepregnancy BMI are associated with both increased risk of low birthweight and poor infant 
survival. Older maternal age and high prepregnancy BMI are associated with reduced risk of low 
birthweight, but with increased risk of infant mortality. One possible explanation is that young 
maternal age and low prepregnancy BMI are associated with adverse behavioral risk factors such as 
cigarette smoking, whereas increased age and high prepregnancy BMI are associated with 
gestational diabetes, multiparity, and genetic defects. It is possible that the greater variation in 
birthweight at the high end of the scale is indicative of increased risk of mortality. Thus, higher 
birthweight does not always equal better birth outcomes. 
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75. The association of primiparity with intrauterine growth retardation. 

Author(s): Shoham-Vardi, I; Leiberman, J R; Kopernik, G 

Source: European journal of obstetrics, gynecology, and reproductive biology; Feb 1994; vol. 53 (no. 
2); p. 95-101 

Publication Date: Feb 1994 

Publication Type(s): Journal Article 

PubMedID: 8194656 

Abstract:The role of parity in the epidemiology of intrauterine growth retardation (IUGR) is not well 
understood, as some risk factors for IUGR are associated with young age and primiparity, and some 
are more frequent among older multiparous women. This paper examines the unique role of 
primiparity in the etiology of IUGR in a series of 25,614 singleton births in the southern part of Israel. 
The rates of IUGR were 3.5% among primiparae and 1.7% in multiparae. (Risk ratio = 1.99; 95% 
confidence interval, 1.69-2.35). Maternal age was associated with IUGR only among primiparae but 
not in multiparae. Of the obstetric factors examined, the following were found to be significantly 
associated with IUGR: hypertension, prior infertility, oligohydramnios, gross fetal congenital 
anomalies, and being a female fetus. After simultaneous adjustment for these risk factors by 
multiple logistic regression analysis, the odds ratio associated with parity was 1.62 (95% confidence 
interval, 1.30-2.01), suggesting that primiparity constitutes an independent risk factor for IUGR. 
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76. Patterns of birth weight in relation to gestational age, maternal age, parity, and prenatal care 
in Texas' triethnic population, 1984 through 1986 

Author(s): Verrier M.; Spears W.; Ying J.; Kerr G.R. 

Source: Texas medicine; Dec 1993; vol. 89 (no. 12); p. 51-56 

Publication Date: Dec 1993 

Publication Type(s): Article 

PubMedID: 8178306 

Abstract:This study investigated the distribution of birth weights in Texas' triethnic populations for 
the years 1984 through 1986 (more than 900,000 births) with regard to gestational age, maternal 
age, parity, and visits for prenatal care. African-American infants had a systematic tendency to be 
born earlier and smaller than Anglo and Hispanic infants. Among the maternal age categories, 
mothers younger than 18 years had the highest rates of preterm birth (less than 37 completed 
weeks), very low birth weight (less than 1500 g), and low birth weight (less than 2500 g). High 
multiparity and inadequate visits for prenatal care were associated with increased rates for the same 
adverse pregnancy outcomes, and the risks were always much higher in African-American than in 
Anglo and Hispanic women of the same age, parity, and prenatal care categories. The predictive 
values of these associations for individual pregnancies were limited, but their recognition may 
improve the planning of prenatal care for Texas women and of the anticipatory care for their infants. 
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77. Reproductive versus chronologic age as a predictor of low birth weight, preterm delivery and 
intrauterine growth retardation in primiparous women. 

Author(s): Mitchell, L E; Bracken, M B 

Source: Annals of human biology; 1990; vol. 17 (no. 5); p. 377-386 

Publication Date: 1990 

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

PubMedID: 2260840 

Abstract:The effect of reproductive age (chronologic age at conception minus menarcheal age) and 
chronologic age on the risks of low birth weight, preterm delivery and intrauterine growth 
retardation were studied in 1198 primiparous women whose pregnancies ended in singleton live 
births at Yale-New Haven Hospital, 1980-1982. After adjustment for maternal race and other 
important confounding variables, neither young reproductive age (less than 8 years) nor young 
chronologic age (less than 20 years) were strongly related to any of the reproductive outcomes. 
Older chronologic age (greater than 29 years) was also not strongly related to any of these 
outcomes, but older reproductive age (greater than 15 years) was moderately associated with low 
birth weight (OR 1.9; 95% CI 0.9, 3.8) after adjusting for maternal race, religion and smoking status. 
In addition, extremely young reproductive age (less than 2 years) appeared to be associated with an 
increased risk of preterm delivery (OR 3.1; 95% CI 0.7, 14.6), but our sample was too small to adjust 
for confounding factors in this group of women. Reproductive age appears to reflect extremes in 
menarcheal age, whereas chronologic age does not, and this association may account for any 
relationship between reproductive age and pregnancy risk in primiparous women. 
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78. The effects of maternal age and parity on birthweight: A population-based study in New York 
City 

Author(s): MacLeod S.; Kiely J.L. 

Source: International Journal of Gynecology and Obstetrics; 1988; vol. 26 (no. 1); p. 11-19 

Publication Date: 1988 

Publication Type(s): Article 

PubMedID: 2892726 

Abstract:New York City birth certificates for singletons born from September 1-December 31, 1981 
(N = 36 056) were analyzed using multivariate regression techniques. The effects of maternal age 
and parity on birthweight were assessed. There was a significant progression of birthweight with 
advancing age. Birthweight similarly increased from parity 1 to parity 3, but dropped markedly in the 
higher parity groups. On stratification by gestational age, we found that age and parity influence 
birthweight by affecting fetal growth rather than the length of pregnancy. 
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79. Maternal age and incidence of low birth weight at term: a population study. 

Author(s): Lee, K S; Ferguson, R M; Corpuz, M; Gartner, L M 

Source: American journal of obstetrics and gynecology; Jan 1988; vol. 158 (no. 1); p. 84-89 

Publication Date: Jan 1988 

Publication Type(s): Journal Article 

PubMedID: 3337184 

Abstract:A total of 184,567 singleton live births with gestational ages of 40 weeks were examined 
from the 1980-1984 Illinois birth certificate data to determine the independent effect of maternal 
age on the incidence of low birth weight at term. The incidence is highest in mothers less than 17 
years of age (3.2%) and gradually declines with advancing maternal age to reach 1.3% in women 
aged 25 to 34 years. It increases to 1.7% for those greater than 35 years of age. To separate out the 
independent effect of maternal age on the incidence of low birth weight infants at term, the 
presence of other maternal factors, such as race, education, parity, marital status, and prenatal care, 
were adjusted by use of a series of multiple logistic regression analyses. All of these analyses 
consistently demonstrated that the adjusted risk for low birth weight at term is the lowest in 
teenagers and increases with advancing maternal age. These results indicate that the high incidence 
of this factor in young mothers apparently reflects their poor sociodemographic and prenatal care 
status. Advancing maternal age is associated with a decreased potential for fetal growth, possibly 
reflecting biologic aging of maternal tissues and systems or the cumulative effects of disease. 
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