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1. Which level of risk justifies routine induction of labor for healthy women? 

Author(s): Seijmonsbergen-Schermers A.E.; Bekker M.; Peters L.L.; Goodarzi B.; de Jonge A.; Prins 
M.; Stapert M.; Dahlen H.G.; Downe S.; Franx A. 

Source: Sexual and Reproductive HealthcareSexual and Reproductive Healthcare; Mar 2020; vol. 23 

Publication Date: Mar 2020 

Publication Type(s): Note 

PubMedID: 31711855 

Available  at Sexual & reproductive healthcare : official journal of the Swedish Association of 
Midwives -  from Unpaywall  

Abstract:Although induction of labor can be crucial for preventing morbidity and mortality, more 
and more women (and their offspring) are being exposed to the disadvantages of this intervention 
while the benefit is at best small or even uncertain. Characteristics such as an advanced maternal 
age, a non-native ethnicity, a high Body Mass Index, an artificially assisted conception, and even 
nulliparity are increasingly considered an indication for induction of labor. Because induction of 
labor has many disadvantages, a debate is urgently needed on which level of risk justifies routine 
induction of labor for healthy women, only based on characteristics that are associated with 
statistically significant small absolute risk differences, compared to others without these 
characteristics. This commentary contributes to this debate by arguing why induction of labour 
should not routinely be offered to all women where there is a small increase in absolute risk, and no 
any other medical risks or complications during pregnancy. To underpin our statement, national data 
from the Netherlands were used reporting stillbirth rates in groups of women based on their 
characteristics, for each gestational week from 37 weeks of gestation onwards.Copyright © 2019 
Elsevier B.V. 
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2. Does the evidence support induction of labour at term for women of advanced maternal age? 

Author(s): McInnes 

Source: MIDIRS Midwifery Digest; Jun 2019; vol. 29 (no. 2); p. 197-202 

Publication Date: Jun 2019 

Publication Type(s): Academic Journal 

Abstract:Aim: he aim of this literature review is to assess whether the risks of advanced maternal 
age (AMA; outweigh the risks associated with induction of labour (IOL) and what the best practice is. 
Method: A systematic literature review was performed and the findings critiqued end analysed. 
Results: Women of AMA are at higher risk of adverse pregnancy outcomes including stillbirth, 
caesarean section (C5), low birth weight and Intrauterine growth restriction (IUGR). However, 
induction of labour (IOL) a so carries a number of risks to women, which should be considered when 
deciding on time/method of delivery. The review also found that risks associated with AMA are 
greatly reduced if women are cared for in a midwifery-led environment instead of obstetric led. 
Furthermore, the increase in risk is different for women of different ages in the AMA group and for 
nulliparous women compared to multiparous women. Conclusion: IOL is necessary for some women 
of AMA if their risks are increased so that adverse outcomes may be avoided. However, the risks can 
differ for those aged 35 compared to those aged 45 and are dependent on parity, yet the current 
guidelines use the same care pathway for all women of AMA (National Institute for Health and Care 
Excellence (NICE) 2008, World Health Organization (WHO) 2014). Women of AVIA who are otherwise 
low risk should be cared for in an alongside midwifery-led unit as outcomes are more positive and 
the risk of requiring medical interventions is greatly reduced. Nulliparous and multiparous women, 
even of the same age, should not be advised to have an IOL at the same gestation. 
Recommendations for future practice: The author has produced a range of graphs showing the 
possible real risks for woman of AMA, both nulliparous and multiparous and used them to create a 
pathway for individualised care of women of AMA. 
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3. Influence of maternal age in mode of delivery after term induction of labor 

Author(s): Kwayke-Ackah G.; Burger A.; de la Vega G.; Kainz G.; Rochon M.; Quinones J.N. 

Source: Journal of Maternal-Fetal and Neonatal MedicineJournal of Maternal-Fetal and Neonatal 
Medicine; 2020 

Publication Date: 2020 

Publication Type(s): Article 

PubMedID: 32223475 

Abstract:Objective: To determine the impact of maternal age on the rate of cesarean delivery in 
women undergoing induction at term. Study Design: Retrospective cohort study of term singleton 
gestations in nulliparous women induced for any indication at Lehigh Valley Health Network from 
July 2010 to July 2013. Exposure of interest was maternal age. Primary outcome was cesarean 
delivery. For every one woman >=35 years of age (exposed), 2-3 women <35 years of age were 
selected as unexposed subjects for comparison. Statistical analysis included bivariate and 
multivariable techniques. Result(s): 406 patients were included; 101 women >=35 years of age and 
305 women <35 years of age. Women in the >=35 group were more likely to be induced for maternal 
medical conditions and less likely to be induced for prolonged pregnancy; few inductions were 
elective. Few women were induced electively in either group. More than half of women in both 
groups required cervical ripening. Method of cervical ripening and/or induction and percentage of 
women with a Bishop score <5 were similar between groups. The primary outcome, cesarean 
delivery, was similar between groups (45.5% in age >=35 group vs 40.0% in age <35 group, p =.33). 
After adjustment for potential confounders, the rate of cesarean delivery was not influenced by 
maternal age (AOR 1.21 [0.76, 1.91], p =.42) but was higher in women with a Bishop score <5 at the 
time of induction of labor [AOR 1.64 [1.09, 2.47], p =.02]. Conclusion(s): In the wake of several 
recent trials underscoring the safety and potential maternal and fetal benefit of labor induction, 
identifying predictors of induction success (and failure) takes on increasing importance. Our findings 
suggest that maternal age is not an independent risk factor for cesarean delivery in women 
undergoing induction.Copyright © 2020, © 2020 Informa UK Limited, trading as Taylor & Francis 
Group. 
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4. Maternal age and risk of cesarean section in women with induced labor at term-A Nordic 
register-based study 

Author(s): Bergholt T.; Rasmussen S.C.; Lokkegaard E.C.L.; Skjeldestad F.E.; Pyykonen A.; Tapper A.-
M.; Bjarnadottir R.I.; Smarason A.; Masdottir B.B.; Klungsoyr K.; Albrechtsen S.; Kallen K.; Gissler M. 

Source: Acta Obstetricia et Gynecologica ScandinavicaActa Obstetricia et Gynecologica Scandinavica; 
Feb 2020; vol. 99 (no. 2); p. 283-289 

Publication Date: Feb 2020 

Publication Type(s): Article 

PubMedID: 31583694 

Available  at Acta obstetricia et gynecologica Scandinavica -  from Wiley Online Library  

Available  at Acta obstetricia et gynecologica Scandinavica -  from Unpaywall  

Abstract:Introduction: Over the last decades, induction of labor has increased in many countries 
along with increasing maternal age. We assessed the effects of maternal age and labor induction on 
cesarean section at term among nulliparous and multiparous women without previous cesarean 
section. Material(s) and Method(s): We performed a retrospective national registry-based study 
from Denmark, Finland, Iceland, Norway, and Sweden including 3 398 586 deliveries between 2000 
and 2011. We investigated the impact of age on cesarean section among 196 220 nulliparous and 
188 158 multiparous women whose labor was induced, had single cephalic presentation at term, 
and no previous cesarean section. Confounders comprised country, time-period, and gestational 
age. Result(s): In nulliparous women with induced labor the rate of cesarean section increased from 
14.0% in women less than 20 years of age to 39.9% in women 40 years and older. Compared with 
women aged 25-29 years, the corresponding relative risks were 0.60 (95% confidence interval [95% 
CI] 0.57 to 0.64) and 1.72 (95% CI 1.66 to 1.79). In multiparous induced women the risk of cesarean 
section was 3.9% in women less than 20 years rising to 9.1% in women 40 years and older. 
Compared with women aged 25-29 years, the relative risks were 0.86 (95% CI 0.54 to 1.37) and 1.98 
(95% CI 1.84 to 2.12), respectively. There were minimal confounding effects of country, time-period, 
and gestational age on risk for cesarean section. Conclusion(s): Advanced maternal age is associated 
with increased risk of cesarean section in women undergoing labor induction with a single cephalic 
presentation at term without a previous cesarean section. The absolute risk of cesarean section is 3-
5 times higher across 5-year age groups in nulliparous relative to multiparous women having 
induced labor.Copyright © 2019 Nordic Federation of Societies of Obstetrics and Gynecology 
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5. Trial of labor after cesarean in older women who never delivered vaginally. 

Author(s): Levin ; Mankuta, David; Yossef, Ezra; Yahalomy, Shlomo Z.; Meyer, Raanan; Elchalal, Uriel; 
Yagel, Simcha; Rottenstreich, Amihai 

Source: European Journal of Obstetrics & Gynecology & Reproductive Biology; Feb 2020; vol. 245 ; p. 
89-93 

Publication Date: Feb 2020 

Publication Type(s): Academic Journal 

PubMedID: NLM31891896 

Abstract:Objective: Maternal age is an established determinant of successful trial of labor after 
cesarean (TOLAC). While an increasing proportion of parturients are aged 40 years and older, and 
previously underwent a cesarean section, little data regarding TOLAC success for this age group is 
available. This study assessed TOLAC success, and its associated characteristics, among women >40 
years who never delivered vaginally.Study Design: A retrospective case-control study of all women 
who never delivered vaginally aged ≥40 years with a history of previous cesarean delivery, who 
delivered at our hospital during 2006-2017. Maternal, neonatal, and delivery characteristics were 
compared between women with successful and unsuccessful TOLAC.Results: Of 335 older women 
who never delivered vaginally with a history of one cesarean delivery, 61 (18.2 %) elected TOLAC 
(18.2 %); the median age was 41[40-42] years and the inter-delivery interval 34 [25-50] months. 
Overall, 38/61 (62.3 %) had a successful TOLAC. Women with successful TOLAC had a higher rate of a 
non-recurrent indication for cesarean delivery in their previous cesarean delivery (42.1 % vs. 13.0 %, 
P = 0.01), whereas dysfunctional labor at previous delivery was more common in the failed TOLAC 
group (47.8 % vs. 15.8 %, P = 0.007). Failed TOLAC was associated with the presence of gestational 
diabetes (13.0 % vs. 0 %, P = 0.02) and having a comorbidity (47.8 % vs. 21.0 %, P = 0.02). Induction 
of labor at TOLAC was more common in the failed TOLAC group (34.8 % vs. 2.6 %, P < 0.001). 
Birthweight was higher in the failed TOLAC group (3330 vs. 3107 g, P = 0.04), as well as the 
birthweight difference between deliveries (212 g vs. 82 g, P = 0.03). Neonatal and maternal 
outcomes were comparable between groups, except for longer length of stay (5 vs. 4 days, P = 0.04) 
in the failed TOLAC group. In a multivariable logistic regression analysis, only two factors were 
independently associated with TOLAC failure: previous cesarean delivery due to dysfunctional labor 
(OR *95 % CI+: 13.40 (1.29, 138.71), P = 0.03) and higher inter-delivery birthweight difference (OR [95 
% CI+: 1.18 (1.11, 1.39), P = 0.02).Conclusions: TOLAC in older women who never delivered vaginally 
is associated with a moderate success rate. The indication for cesarean delivery at the first delivery 
and inter-delivery birthweight difference were identified as having strong predictive value for TOLAC 
outcome. 

Database: CINAHL 

 

 

 

 

 

 

 

 



 

 

6. Delivery outcome after trial of labor in nulliparous women 40 years or older-A nationwide 
population-based study 

Author(s): Ankarcrona V.; Brismar Wendel S.; Altman D.; Wikstrom A.-K.; Jacobsson B. 

Source: Acta Obstetricia et Gynecologica ScandinavicaActa Obstetricia et Gynecologica Scandinavica; 
2019; vol. 98 (no. 9); p. 1195-1203 

Publication Date: 2019 

Publication Type(s): Article 

PubMedID: 30901074 

Available  at Acta obstetricia et gynecologica Scandinavica -  from Wiley Online Library  

Abstract:Introduction: The number of women postponing childbirth until an advanced age is 
increasing. Our aim was to study the outcome of labor in nulliparous women >=40 years, compared 
with women 25-29 years, after both spontaneous onset and induction of labor. Material(s) and 
Method(s): The nationwide population-based Swedish Medical Birth Register was used to study the 
perinatal outcome in nulliparous women with a singleton, term (gestational weeks 37-44), live fetus 
in cephalic presentation and a planned vaginal delivery from 1992 to 2011. We included 7796 
nulliparous women >=40 years and 264 262 nulliparous women 25-29 years. Prevalence and risk of 
intrapartum cesarean section, operative vaginal delivery, obstetric anal sphincter injury and a 5-
minute Apgar score <7 were calculated for women >=40 years stratified for spontaneous onset and 
induction of labor, using women 25-29 years as the reference in both strata. Crude and adjusted 
odds ratios (aOR) were calculated by unconditional logistic regression and presented with 95% 
confidence intervals (CI). Result(s): Overall, 79% of women >=40 years with a trial of labor reached a 
vaginal delivery. After spontaneous onset, intrapartum cesarean section was performed in 15.4% of 
women >=40 years compared with 5.4% of women 25-29 years (aOR 3.07, 95% CI 2.81-3.35). 
Operative vaginal delivery was performed in 22.3% of women >=40 years compared with 14.2% of 
women 25-29 years (aOR 1.71, 95% CI 1.59-1.85). After induction of labor, an intrapartum cesarean 
section was performed in 37.2% women >=40 years compared with 20.2% women 25-29 years (aOR 
2.51, 95% CI 2.24-2.81). Operative vaginal delivery was performed in 22.6% of women >=40 years 
compared with 18.4% women 25-29 years (aOR 1.45, 95% CI 1.28-1.65). The risk of obstetric anal 
sphincter injury or a 5-minute Apgar score <7 was not increased in women >=40 years, regardless of 
onset of labor. Conclusion(s): Trial of labor ended in vaginal delivery in 79% of nulliparous women 
>=40 years. The risks of intrapartum cesarean section and operative vaginal delivery were higher in 
women >=40 years compared with women 25-29 years, after both spontaneous onset and induction 
of labor. The risk of obstetric anal sphincter injury or a 5-minute Apgar score <7 was not 
increased.Copyright © 2019 Nordic Federation of Societies of Obstetrics and Gynecology 

Database: EMBASE 
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7. Impact of maternal age on intrapartum caesarean delivery rate in nulliparas with spontaneous 
labour. 

Author(s): Crequit, Simon; Korb, Diane; Schmitz, Thomas; Morin, Cécile; Sibony, Olivier 

Source: Journal of gynecology obstetrics and human reproduction; Jun 2019; vol. 48 (no. 6); p. 407-
411 

Publication Date: Jun 2019 

Publication Type(s): Journal Article 

PubMedID: 30797893 

Abstract:BACKGROUNDThe advanced maternal age rate increases in developed countries. Older 
women have more pre-existing condition than youngest women and develop more frequently 
obstetrical pathologies responsible for a higher rate of caesarean delivery before labour and labour 
induction. For aged nulliparous without pathology who experience spontaneous labour, there is few 
data on the mode of delivery and on physiological labour according to maternal age.OBJECTIVETo 
compare the intrapartum caesarean delivery rate according to maternal age, for nulliparous with 
planned vaginal delivery and spontaneous labour at term.METHODSRetrospective cohort in a single 
academic institution between January 2000 and June 2017. All nulliparous women with planned 
vaginal delivery with live singleton in cephalic presentation at and after 37 weeks of gestation with 
spontaneous labour were included (n = 10,611). Two groups were compared: nulliparous women 
aged 20-34 and nulliparous women aged 35 and over. The main outcome was the intrapartum 
caesarean delivery rate. A subgroup analysis was performed for nulliparous with more advanced 
maternal age defined as women over 40.RESULTSAmong the 10,611 women included in this analysis, 
8,993 (84.8%) were aged 20-34 and 1,618 (15.2%) were aged over 35. From the latter 367 (22.7%) 
were over 40 years old. The intrapartum caesarean delivery rate was similar between women aged 
between 20 and 34 and women aged over 35 (10.8% compared to 8.8%; cOR 0.91, 95% CI 0.76-1.08; 
aOR 0.91, 95% CI 0.76-1.09). The indications of caesarean were similar in both groups. No 
differences were found between both groups for mean labour duration (430.9 min for the *20-34] 
years group compared to 428.0 min for the over 35 years group, p = 0.654). The subgroup analysis 
performed on nulliparous with more advanced maternal age yielded similar results.CONCLUSIONFor 
nulliparous at term in spontaneous labour, an advanced maternal age was not associated with an 
increased intrapartum caesarean delivery rate. 

Database: Medline 

 

 

 

 

 

 

 

 



 

8. Effect of maternal age on emergency cesarean section. 

Author(s): Kim, Shin-Young; Park, Jae-Young; Bak, Seong-Eun; Jang, Yu-Ri; Wie, Jeong-Ha; Ko, Hyun-
Sun; Park, In-Yang; Shin, Jong-Chul 

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 2019 ; p. 1-8 

Publication Date: Mar 2019 

Publication Type(s): Journal Article 

PubMedID: 30905245 

Abstract:OBJECTIVESThis study aims to investigate the independent influence of maternal age on 
the risk of emergency cesarean section (CS) due to nonreassuring fetal heart rate or arrest 
disorder.METHODSThis was a cross-sectional study on women with nulliparous pregnancies, who are 
attempting vaginal delivery at term and have a cephalic presentation without the indication of 
elective CS at the onset of labor. The primary outcome was the rate of emergency CS. Independent 
risk factors were elucidated using multivariate logistic regression analysis.RESULTSOf 3513 women, 
541 (15.4%) delivered by emergency CS during a trial of vaginal delivery, with theses being due to 
nonreassuring fetal heart rate (N = 150) or arrest disorder (N = 391). In univariate analysis, both 
individual CS rate due to nonreassuring fetal heart rate or arrest disorder and total emergent CS rate 
increased with maternal age. The risk of emergency CS was also significantly higher when labor 
induction was performed (odds ratio (OR) 2.489, 95% confidence interval (CI) 2.043-3.033), while 
fetal weight was heavier (neonatal weight ≥3.5 kg; OR 2.396, 95% CI 1.956-2.934), and maternal BMI 
was higher (before pregnancy ≥25 kg/m2; OR 2.751, 95% CI 1.980-3.823, at delivery ≥28 kg/m2; OR 
2.375 95% CI 1.915-2.946). Multivariate stepwise regression analysis showed a statistically significant 
increase in the risk of total emergency CS in mothers over 35 years of age, compared to that in 
women less than 30 years old (35-39 years group; adjusted OR 1.805 95% CI 1.347-2.418, ≥40 years 
group; adjusted OR 4.659 95% CI 2.709-8.013). CS due to nonreassuring fetal heart rate increased in 
mothers over 40 years of age (adjusted OR 5.354, 95% CI 2.386-12.017) and CS due to arrest disorder 
was also increased in mothers over 30 years of age (30-34 years group; adjusted OR 1.343, 95% CI 
1.010-1.785, 35-39 years group; adjusted OR 1.906, 95% CI 1.357-2.679, ≥40 years group; adjusted 
OR 4.663, 95% CI 2.480-8.768). Similar to the result of univariate analysis, labor induction increased 
the risk of emergency CS (adjusted OR 2.241, 95% CI 1.828-2.747).CONCLUSIONSAdvanced maternal 
age is an independent risk factor of emergency CS due to nonreassuring fetal heart rate or arrest 
disorder during the trial of vaginal delivery. The risk of emergency CS was also increased when labor 
induction was performed. Therefore, the risk of emergency CS needs to be considered, especially 
when the labor induction is planned, in women aged 40 or more. 
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9. Nonmedically Indicated Induction of Labor Compared with Expectant Management in 
Nulliparous Women Aged 35 Years or Older. 

Author(s): Kawakita, Tetsuya; Bowers, Katherine; Khoury, Jane C 

Source: American journal of perinatology; Jan 2019; vol. 36 (no. 1); p. 45-52 

Publication Date: Jan 2019 

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

PubMedID: 29723903 

Abstract:OBJECTIVEThis article compares maternal and neonatal outcomes in women aged ≥ 35 
years who experienced nonmedically indicated induction of labor (NMII) versus expectant 
management.STUDY DESIGNThis was a retrospective cohort study of nulliparas aged ≥ 35 years with 
a singleton and cephalic presentation who delivered at term. Outcomes were compared between 
women who underwent NMII at 37, 38, 39, and 40 weeks' gestation and those with expectant 
management that week. Adjusted odds ratios (aORs) with 95% confidence intervals (95% CIs) were 
calculated, controlling for predefined covariates.RESULTSOf 3,819 nulliparas aged ≥ 35 years, 1,409 
(36.9%) women underwent NMII. Overall at 39 weeks' gestation or later, maternal and neonatal 
outcomes were similar or improved with NMII. At 37, 38, and 39 weeks' gestation, NMII compared 
with expectant management was associated with decreased odds of cesarean delivery at 37, 38, and 
39 weeks' gestation. At 40 weeks' gestation, NMII compared with expectant management was 
associated with an increased odds of operative vaginal delivery and a decreased odds of neonatal 
intensive care unit (NICU) admission.CONCLUSIONIn nulliparous women aged ≥ 35 years, NMII was 
associated with decreased odds of cesarean delivery at 37 to 39 weeks' gestation and decreased 
odds of NICU admission at 40 weeks' gestation compared with expectant management. 

Database: Medline 

 

10. The Effect of Maternal Age on Obstetric Interventions in a Low-Risk Population 

Author(s): Einarsdottir K.; Bogadottir H.Y.; Bjarnadottir R.I.; Steingrimsdottir . 

Source: Journal of Midwifery and Women's HealthJournal of Midwifery and Women's Health; 2018; 
vol. 63 (no. 5); p. 526-531 

Publication Date: 2018 

Publication Type(s): Article 

Available  at Journal of Midwifery & Women's Health -  from Wiley Online Library  

Abstract:Introduction: Obstetric interventions appear to increase with advancing maternal age, but 
limited supporting evidence exists, particularly for young women and specifically for prelabor and 
intrapartum cesarean birth. The aim of this study was to explore the association between obstetric 
interventions and maternal age in a low-risk population. Method(s): The study was restricted to all 
low-risk, nulliparous women with singleton, vertex, term births who gave birth in Iceland from 1997 
to 2015, identified in the Icelandic Medical Birth Registry. Logistic regression models were used to 
calculate adjusted odds ratios (aORs) and 95% CIs for the risks of labor induction, instrumental birth, 
and cesarean birth (prelabor and intrapartum), according to maternal age group. All models were 
adjusted for gestational age, year of birth, and demographic factors, and the models for intrapartum 
cesarean birth were also adjusted for dystocia and fetal distress. Result(s): For women aged more 
than 40 years, the aOR for induction of labor was 4.69 (95% CI, 3.2-6.8) compared with women aged 
between 25 and 29 years. In women aged more than 40 years, the increased risks for prelabor 
cesarean birth and intrapartum cesarean birth were 7.4 (95% CI, 3.0-18.0) and 3.6 (95% CI, 2.1-6.0), 

https://go.openathens.net/redirector/nhs?url=https%3A%2F%2Fonlinelibrary.wiley.com%2Fdoi%2Ffull%2F10.1111%2Fjmwh.12888


respectively. The risk of instrumental birth was slightly increased for women aged between 35 and 
39 years (aOR, 1.6; 95% CI, 1.3-2.0), compared with women aged between 25 and 29 years, but not 
for women aged at least 40 years (aOR, 1.1; 95% CI, 0.7-1.9). For women aged less than 20 years, the 
risk of induction of labor (aOR, 0.8; 95% CI, 0.7-0.9) and instrumental births (aOR, 0.6; 95% CI, 0.5-
0.7) was reduced compared with women aged between 25 and 29 years. Discussion(s): The risk of 
interventions generally increased with increasing maternal age, but the risk of instrumental births 
was not increased for women aged over 40 years. Also, young women were at a decreased risk of 
induction of labor and instrumental births.Copyright © 2018 by the American College of Nurse-
Midwives 

Database: EMBASE 

 

11. Rate of intrapartum cesarean section and related factors in older nulliparous women at term. 

Author(s): Muto, Haruka; Ishii, Keisuke; Nakano, Takahiro; Hayashi, Shusaku; Okamoto, Yoko; 
Mitsuda, Nobuaki 

Source: The journal of obstetrics and gynaecology research; Feb 2018; vol. 44 (no. 2); p. 217-222 

Publication Date: Feb 2018 

Publication Type(s): Journal Article 

PubMedID: 29094431 

Available  at The journal of obstetrics and gynaecology research -  from Wiley Online Library  

Abstract:AIMThe aim of this study was to determine the effect of maternal age on emergency 
cesarean section (CS) during labor, and to identify the independent risk factors for emergency 
CS.METHODSThis was a retrospective cohort study using data from 2009 to 2014 from a tertiary 
perinatal care center in Japan. Inclusion criteria were maternal age ≥ 35 years, nulliparous singleton 
pregnancy at term and a cephalic presentation without indication of elective CS at onset of labor. 
The primary outcome was rate of emergency CS, while independent risk factors were elucidated 
using multivariate logistic regression analysis.RESULTSOf 953 women, 199 (20.9%) delivered by 
emergency CS. Rates of emergency CS were 18.3% (129/706) in women aged 35-39 years and 28.3% 
(70/247) in those aged ≥ 40 years (P < 0.01). Adjusted odds ratios (95% confidence intervals) of 
independent risk factors were 1.50 (1.03-2.18) for maternal age ≥ 40 years, 1.51 (1.06-2.17) for body 
mass index ≥ 25 kg/m2 , 2.22 (1.24-3.98) for hypertensive disorder during pregnancy, 3.43 (1.31-
8.95) for large-for-date fetus and 4.64 (3.23-6.69) for induction of labor.CONCLUSIONSThe rate of 
intrapartum emergency CS in older nulliparous women at term was approximately 21%. Induction of 
labor should be recognized as a significant factor for emergency CS. 

Database: Medline 
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12. 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 ObstetricsInternational Journal of Gynecology and 
Obstetrics; Jan 2018; vol. 140 (no. 1); p. 98-104 

Publication Date: Jan 2018 

Publication Type(s): Article 

PubMedID: 28994115 

Available  at International Journal of Gynecology and ObstetricsInternational Journal of Gynecology 
and Obstetrics -  from Wiley Online Library  

Abstract:Objective: To compare perinatal outcomes between spontaneous conception and assisted 
reproductive technologies (ART) among patients of advanced maternal age. Method(s): 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. Result(s): 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. Conclusion(s): 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 
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13. Risks of labor induction in nulliparous women with advanced maternal age 

Author(s): Khander A.; Robles B.; Bigelow C.; Overbey J.; Pan S.; Koo C.; Klahr M.; Norman S.; Factor 
S.; Stone J. 

Source: American Journal of Obstetrics and Gynecology; Jan 2018; vol. 218 (no. 1) 

Publication Date: Jan 2018 

Publication Type(s): Conference Abstract 

Abstract:OBJECTIVE: Due to the association of AMA with stillbirth, many women of AMA are 
undergoing IOL. We sought to determine if nulliparous women of AMA undergoing IOL are more 
likely to have adverse obstetric outcomes when compared to women who are expectantly managed 
(EM). STUDY DESIGN: This was a retrospective cohort study of women <= 35 years who delivered at 
a single center from June 2011 to December 2014. Women undergoing IOL were compared to 
women with EM at 39 weeks. Group differences in demographics, obstetric and neonatal outcomes 
were assessed using T-test, Wilcoxon, Chi-square and Fisher's exact tests as appropriate. Analyses of 
outcomes adjusted for Bishop score (BS) and/or gestational age (GA) were done using multivariable 
logistic regression. RESULT(S): A total of 816 patients met inclusion criteria which included maternal 
age <= 35, nulliparity, and singleton gestation at 39 weeks. Of these, 428 (52%) were induced and 
388 (48%) were not induced. The IOL group was significantly older (age 38 vs 36, p<0.001), of a later 
GA (40.3 vs 40.1w, P=0.002), with a lower median BS (3 vs 8, p<0.001). Women in the IOL group had 
an increase in cesarean delivery (CD) compared to the EM group, (48.6% vs. 34%, p<0.001) (Table 1). 
When controlling for BS >5, the difference in CD rate between the two groups was not statistically 
significant (36.2% vs. 31.5%; p=0.37). Interestingly, a high proportion of the IOL group had lower BS 
compared to the EM group (BS 0-3 (IOL vs. EM): 54% vs 7.2%; BS 9-13: 5.1% vs 30.9%). A Chi-square 
test demonstrated a significant difference in this distribution of the BS between the IOL vs. EM 
groups (Table 2). When a subgroup analysis was performed for women age 35-39 vs 40 and above, 
the CD rates were higher in the older age group for both IOL and EM groups (IOL group, CD rates in 
age 35-39 vs. 40+ 44.3% vs 56.1% (p=0.02); EM group, CD rates in age 35-39 vs. 40+ 30.4% vs 42.9% 
(p=0.02)). CONCLUSION(S): In our population, women >=35 years old who undergo IOL are not more 
likely to have CD compared to those expectantly managed. With similar BS on admission, there was 
no difference in CD rate. Therefore, the difference in CD rate is not due to IOL or EM, but rather due 
to differences in BS. The BS may help guide clinicians when discussing IOL or EM to AMA nulliparous 
patients. 
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14. Individualised risks of stillbirth at advanced maternal age: A literature review of the evidence. 

Author(s): Weathington ; Patterson, Jean; Hickey, Rae 

Source: New Zealand College of Midwives Journal; Dec 2017 (no. 53); p. 15-22 

Publication Date: Dec 2017 

Publication Type(s): Academic Journal 

Available  at New Zealand College of Midwives Journal -  from EBSCO (CINAHL Complete)  

Available  at New Zealand College of Midwives Journal -  from Unpaywall  

Abstract:Introduction: Women worldwide are having their babies later than in previous generations. 
Advanced maternal age (AMA) has been associated with adverse pregnancy outcomes, the most 
severe being increased risk of stillbirth. This literature review examines the evidence for risk of 
stillbirth at term for women aged 40 or over in high income countries, and outlines factors found in 
the literature that amplify or mitigate the risk. The aim is to assist New Zealand (NZ) AMA women to 
make informed choices around induction of labour (IOL) which is frequently recommended at 39 
weeks gestation as a general district health board (DHB) guideline for women of AMA. Methods: 
Databases searched included Google Scholar, CINAHL, Science Direct, PubMed, ProQuest, and 
Cochrane. Seven papers met the inclusion criteria. Stillbirth risk was assessed against the 
exacerbating or mitigating factors within the individual papers and compared, if appropriate. 
Guideline documents regarding NZ obstetric recommendations for AMA were also hand searched. 
Findings: The risk of stillbirth is associated with increasing maternal age beyond age 40 with the 
range of adjusted odds ratios (AORs) of 1.43 to 3.04. However, absolute risk of stillbirth for 
Australian and NZ women over age 40 remains very low at 4.05 stillbirths/1000 undelivered 
pregnancies, or an absolute risk factor above a baseline rate of 3.4/1000 for stillbirths (>24wks). 
Further, the stillbirth risk for women of AMA may be modified by parity and general health. 
Conclusion: AMA is associated with increasing stillbirth rates, although the absolute rate remains 
low and can potentially be modified by parity and general health. Therefore, women of AMA in the 
NZ context have the opportunity to assess their overall risk in consultation with their maternity 
carer, including these factors, when making a decision about early term IOL. 
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15. Perinatal mortality associated with induction of labour versus expectant management in 
nulliparous women aged 35 years or over: An English national cohort study. 

Author(s): Knight, Hannah E; Cromwell, David A; Gurol-Urganci, Ipek; Harron, Katie; van der Meulen, 
Jan H; Smith, Gordon C S 

Source: PLoS medicine; Nov 2017; vol. 14 (no. 11); p. e1002425 

Publication Date: Nov 2017 
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Available  at PLoS medicine -  from Europe PubMed Central - Open Access  
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Available  at PLoS medicine -  from ProQuest (Health Research Premium) - NHS Version  

Available  at PLoS medicine -  from EBSCO (MEDLINE Complete)  

Available  at PLoS medicine -  from Unpaywall  

Abstract:BACKGROUNDA recent randomised controlled trial (RCT) demonstrated that induction of 
labour at 39 weeks of gestational age has no short-term adverse effect on the mother or infant 
among nulliparous women aged ≥35 years. However, the trial was underpowered to address the 
effect of routine induction of labour on the risk of perinatal death. We aimed to determine the 
association between induction of labour at ≥39 weeks and the risk of perinatal mortality among 
nulliparous women aged ≥35 years.METHODS AND FINDINGSWe used English Hospital Episode 
Statistics (HES) data collected between April 2009 and March 2014 to compare perinatal mortality 
between induction of labour at 39, 40, and 41 weeks of gestation and expectant management 
(continuation of pregnancy to either spontaneous labour, induction of labour, or caesarean section 
at a later gestation). Analysis was by multivariable Poisson regression with adjustment for maternal 
characteristics and pregnancy-related conditions. Among the cohort of 77,327 nulliparous women 
aged 35 to 50 years delivering a singleton infant, 33.1% had labour induced: these women tended to 
be older and more likely to have medical complications of pregnancy, and the infants were more 
likely to be small for gestational age. Induction of labour at 40 weeks (compared with expectant 
management) was associated with a lower risk of in-hospital perinatal death (0.08% versus 0.26%; 
adjusted risk ratio [adjRR] 0.33; 95% CI 0.13-0.80, P = 0.015) and meconium aspiration syndrome 
(0.44% versus 0.86%; adjRR 0.52; 95% CI 0.35-0.78, P = 0.002). Induction at 40 weeks was also 
associated with a slightly increased risk of instrumental vaginal delivery (adjRR 1.06; 95% CI 1.01-
1.11, P = 0.020) and emergency caesarean section (adjRR 1.05; 95% CI 1.01-1.09, P = 0.019). The 
number needed to treat (NNT) analysis indicated that 562 (95% CI 366-1,210) inductions of labour at 
40 weeks would be required to prevent 1 perinatal death. Limitations of the study include the 
reliance on observational data in which gestational age is recorded in weeks rather than days. There 
is also the potential for unmeasured confounders and under-recording of induction of labour or 
perinatal death in the dataset.CONCLUSIONSBringing forward the routine offer of induction of 
labour from the current recommendation of 41-42 weeks to 40 weeks of gestation in nulliparous 
women aged ≥35 years may reduce overall rates of perinatal death. 
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16. Induction of labor in elderly nulliparous women. 

Author(s): Hadar, Eran; Hiersch, Liran; Ashwal, Eran; Chen, Rony; Wiznitzer, Arnon; Gabbay-Benziv, 
Rinat 

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; Sep 2017; vol. 30 (no. 18); p. 2146-2150 

Publication Date: Sep 2017 

Publication Type(s): Evaluation Study Journal Article 

PubMedID: 27677204 

Abstract:PURPOSEMaternal age is an important consideration for antenatal care, labor and delivery. 
We aimed to evaluate the induction of labor (IoL) failure rates among elderly nulliparous 
women.MATERIALS AND METHODSWe conducted a retrospective analysis of all nulliparous women 
at 34 + 0 to 41 + 6 weeks, undergoing cervical ripening by prostaglandin E2 (PGE2) vaginal insert. 
Study group included elderly (≥35 years) nulliparous and control group included non-elderly (<35 
years) nulliparous women. Primary outcome was IoL failure rate and secondary outcome was 
cesarean delivery rate. Outcomes were compared between the groups by univariate analysis 
followed by regression analysis to adjust results to potential confounders.RESULTSOf 537 women 
undergoing IoL, 69 (12.8%) were elderly. The univariate analysis demonstrated no difference in IoL 
failure rate (26.5% versus 34.8%, p = 0.502) between groups. However, elderly nulliparous women 
had higher rates of cesarean delivery (36.2% versus 21.4%, p = 0.009). This difference was no longer 
significant after adjustment for maternal body mass index, indication for delivery, birth weight and 
gestational age at delivery.CONCLUSIONAmong nulliparous women, older maternal age is not 
associated with higher rates of IoL failure or cesarean deliveries. 
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17. Maternal age is a risk factor for caesarean section following induction of labour 

Author(s): Dunn L.; Kumar S.; Beckmann M. 

Source: Australian and New Zealand Journal of Obstetrics and GynaecologyAustralian and New 
Zealand Journal of Obstetrics and Gynaecology; Aug 2017; vol. 57 (no. 4); p. 426-431 

Publication Date: Aug 2017 

Publication Type(s): Article 

PubMedID: 28304080 

Available  at The Australian & New Zealand journal of obstetrics & gynaecology -  from Wiley Online 
Library  

Abstract:Background: In Australia, more than 20% of women giving birth are 35 years or older. 
Advanced maternal age (AMA) is a risk factor for stillbirth, and many clinicians now recommend 
induction of labour (IOL) at around term gestation. The aim of this study is to determine if AMA is 
associated with emergency caesarean section (CS) following IOL. Method(s): A retrospective cohort 
study was undertaken using routinely collected de-identified data. Live-born, singleton, cephalic, 
non-anomalous pregnancies undergoing IOL between 37 + 0 and 42 + 0 weeks were included. 
Previous CS and privately insured admission status were excluded. Mode of delivery was compared 
for women >=38 years (AMA) and women <38 years. The primary outcome was birth by CS. Bivariate 
and multivariate logistic regression analyses were undertaken. Result(s): A total of 7459 women 
were included (>=38 years n = 718, 9.6%; <38 years n = 6741, 90.4%). AMA women had similar rates 
of unassisted vaginal births (OR 1.15, 95% CI 0.98-1.35, P = 0.080) and CS (OR 1.08, 95% CI 0.90-1.30, 
P = 0.407) but fewer instrumental deliveries (OR 0.69, 95% CI 0.55-0.87, P = 0.002) compared to 
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women <38 years. When controlled for confounders, AMA was independently associated with a 
two-fold increase in birth by CS following IOL (adjusted OR 2.29; 95% CI 1.64-3.20; P < 0.001). There 
were no differences in neonatal outcomes. Conclusion(s): Following IOL, AMA was associated with a 
two-fold increased likelihood of birth by CS in both nulliparous and multiparous women. However, 
the majority of AMA women birthed vaginally. Clinicians may find this information useful when 
counselling older women who are undergoing term IOL.Copyright © 2017 The Royal Australian and 
New Zealand College of Obstetricians and Gynaecologists 
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18. Shared Decision Making for Induction of Labor. 

Author(s): Iobst 

Source: JOGNN: Journal of Obstetric, Gynecologic & Neonatal Nursing; Jun 2017; vol. 46 

Publication Date: Jun 2017 

Publication Type(s): Academic Journal 

Available  at Journal of Obstetric, Gynecologic & Neonatal Nursing -  from Unpaywall  

Abstract:The article discusses the outcome of the sample conducted to examine shared decision 
making between women and healthcare providers regarding induction of labor for suspected large 
infant. It states women ages 40 to 45 and ages 35 to 39 require providers explain a choice 6 times 
and 4 times more respectively compared to women ages 18 to 24 indicating older women require 
more education. 
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19. Labour induction near term for women aged 35 or over: an economic evaluation 

Author(s): Walker K.F.; Thornton J.G.; Dritsaki M.; Bugg G.; Macpherson M.; McCormick C.; Grace N.; 
Wildsmith C.; Bradshaw L.; Smith G.C.S. 

Source: BJOG: An International Journal of Obstetrics and GynaecologyBJOG: An International Journal 
of Obstetrics and Gynaecology; May 2017; vol. 124 (no. 6); p. 929-934 

Publication Date: May 2017 

Publication Type(s): Article 

PubMedID: 28075507 

Available  at BJOG : an international journal of obstetrics and gynaecology -  from Wiley Online 
Library  

Available  at BJOG : an international journal of obstetrics and gynaecology -  from Unpaywall  

Abstract:Objective: Induction of labour at 39 weeks for nulliparous women aged 35 years and over 
may prevent stillbirths and does not increase caesarean births, so it may be popular. But the overall 
costs and benefits of such a policy have not been compared. Design(s): A cost-utility analysis 
alongside a randomised controlled trial (the 35/39 trial). Setting(s): Obstetric departments of 38 UK 
National Health Service hospitals and one UK primary-care trust. Population: Nulliparous women 
aged 35 years or over on their expected due date, with a singleton live fetus in a cephalic 
presentation. Method(s): Costs were estimated from the National Health Service and Personal Social 
Services perspective and quality-adjusted life-years (QALYs) were calculated based on patient 
responses to the EQ-5D at baseline and 4 weeks. Main Outcome Measure(s): Data on antenatal care, 
mode of delivery, analgesia in labour, method of induction, EQ-5D (baseline and 4 weeks postnatal) 
and participant-administered postnatal health resource use data were collected. Result(s): The 
intervention was associated with a mean cost saving of 263 and a small additional gain in QALYs 
(though this was not statistically significant), even without considering any possible QALY gains from 
stillbirth prevention. Conclusion(s): A policy of induction of labour at 39 weeks for women of 
advanced maternal age would save money. Tweetable abstract: A policy of induction of labour at 39 
weeks of gestation for women of advanced maternal age would save money.Copyright © 2017 Royal 
College of Obstetricians and Gynaecologists 
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20. The association of labor induction for advanced maternal age with cesarean section 

Author(s): Spiegelman J.; Connolly K.; Khander A.; Factor S.; Stone J. 

Source: Obstetrics and Gynecology; May 2017; vol. 129 

Publication Date: May 2017 

Publication Type(s): Conference Abstract 

Abstract:INTRODUCTION: To determine if induction of labor among women >= 40 years for 
advanced maternal age (AMA) at 39 0/7-39 6/7 weeks is associated with an increased risk of 
cesarean section compared to women who are expectantly managed. METHOD(S): A retrospective 
cohort study of patients >= 40 years who delivered at a single tertiary care center from June 2011 
through December 2014. Cesarean section rates of women who underwent induction of labor at 39 
0/7-39 6/7 weeks for AMA to those who were expectantly managed were compared using chi-
square and multiple logistical regression. RESULT(S): Of 223 nulliparous women, 76 (34%) were in 
the induction group, and of the 263 multiparous women, 85 (32%) were in the induction group. 
Among the nulliparous women, there were no differences in baseline characteristics. Among the 
multiparous women, those in the induction group were older (median age 42 vs. 41, P5.01) and had 
a lower admission Bishop Score (median 9 vs. 10, P5.05). Among nulliparous women, the induction 
group was not at increased risk of cesarean section (OR51.47, 95%CI 0.84, 2.58, P5.18). Among 
multiparous women, the induction group was not at increased risk of cesarean section (OR51.69, 
95% CI 0.71, 3.99, P5.23) after controlling for age and admission Bishop Score. CONCLUSION(S): In 
patients >= 40 years old, induction of labor for AMA was not associated with an increased risk of 
cesarean section. Given the concern for stillbirth in this group, this information may help guide 
clinicians decide whether to induce labor for AMA in the absence of other indications. 
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21. Induction of labor in women of advanced maternal age 

Author(s): Quinones J.N.; Kwakye-Ackah G.; Burger A.; Kainz G.; De La Vega G. 

Source: American Journal of Obstetrics and Gynecology; Jan 2017; vol. 216 (no. 1) 

Publication Date: Jan 2017 

Publication Type(s): Conference Abstract 

Abstract:OBJECTIVE: To determine if term induction of labor in patients of advanced maternal age 
(AMA) leads to a higher rate of cesarean delivery when compared to term induction of labor in 
patients younger than age 35 at the time of delivery. STUDY DESIGN: This is a single center 
retrospective cohort study of singleton intrauterine gestations that were induced and delivered at 
Lehigh Valley Health Network between July 2010 and July 2013. Primary outcome of interest was the 
rate of cesarean delivery by maternal age. Exposure of interest was maternal age. Cases were 
women 35 years or older at the time of delivery who were induced at term. Controls were women 
less than 35 years of age who were induced within one to three days of AMA women. Using a power 
of 90% and an alpha level of 0.05, we estimated that 291 AMA women and 582 controls would be 
needed to find an increase in the cesarean rate from 20% to 30% among AMA women. RESULT(S): 
There were a total of 791 patients evaluated in this study, 264 AMA women and 527 non AMA. The 
primary outcome, cesarean delivery, was similar between the two groups (23.1% in the AMA group 
vs 26.4% in the non AMA group, p=0.32). After adjustment, the rate of cesarean delivery was not 
influenced by maternal age but was higher in nulliparous women (adjusted OR 7.39; 95% CI 4.83-
11.31; p<0.001) and lower in women with a Bishop score > 4 at the time of labor induction (adjusted 
OR 0.62; 95% CI 0.43-0.89; p = 0.009). CONCLUSION(S): In our population, advanced maternal age 
did not increase the rate of cesarean delivery among women who were induced at term. Cesarean 



delivery rate was higher in nulliparous women and lower in women with a ripe Bishop score at the 
time of labor induction. (Table Presented). 
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22. Induction of labour versus expectant management at term by subgroups of maternal age: An 
individual patient data meta-analysis 

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

Source: European Journal of Obstetrics and Gynecology and Reproductive BiologyEuropean Journal 
of Obstetrics Gynecology and Reproductive Biology; 2016; vol. 197 ; p. 1-5 

Publication Date: 2016 

Publication Type(s): Article 

PubMedID: 26686589 

Abstract:Background British women are delaying childbirth. Women aged 35 years or over have a 
higher risk of perinatal death. There is a linear relationship between maternal age and delivery by 
emergency caesarean in nulliparous women. Many obstetricians induce older women at term 
attempting to improve perinatal outcomes, others are reluctant for fear of increasing caesarean 
rates. A recent systematic review of induction of labour versus expectant management in women at 
term, found induction was associated with a reduction in caesareans (OR 0.83, 95% CI 0.76-0.92). 
Objectives To identify whether induction of labour changes the risk of caesarean section in women 
aged 35 years or over. Study design Search strategy: Available data sets from RCTs included in the 
Wood et al. systematic review (31 trials) and suitable RCTs published since week 23, 2012. Selection 
Criteria: Studies were included if they were randomised controlled trials comparing induction of 
labour with expectant management at term with intact membranes with a singleton or multiple 
pregnancy in a cephalic presentation. Data Collection and Analysis: A quantitative meta-analysis of 
individual patient data (IPD) using a random-effects model to calculate odds ratios. Results In total 
2675 women (five studies) were included in the meta-analysis and 2526 women (four studies) were 
included in the IPD meta-analysis. There was no statistically significant increase in caesarean section 
rates seen in either analysis. Conclusions Induction of labour in women of advanced maternal age 
has no statistically significant effect on caesarean section rates.Copyright © 2015 Elsevier Ireland 
Ltd. 
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23. Comparing expectant management and spontaneous labor approaches in studying the effect 
of labor induction on cesarean delivery. 

Author(s): Danilack, Valery A; Triche, Elizabeth W; Dore, David D; Muri, Janet H; Phipps, Maureen G; 
Savitz, David A 

Source: Annals of epidemiology; Jun 2016; vol. 26 (no. 6); p. 405 

Publication Date: Jun 2016 

Publication Type(s): Comparative Study Multicenter Study Journal Article 

PubMedID: 27211604 

Abstract:PURPOSEEvidence of the impact of labor induction on cesarean delivery (CD) remains 
inconclusive because of differing methodological approaches. A spontaneous labor comparison 
group describes patterns retrospectively, whereas an expectant management comparison group 
prospectively evaluates a decision to induce. We examined the influence of comparison group on 
the association between labor induction and CD.METHODSWe studied 166,559 mother-newborn 
dyads from 14 National Perinatal Information Center member hospitals, 2007-2012. We included 
singleton births 34-42 completed weeks' gestation and excluded women with contraindications to 
vaginal delivery. We calculated risk ratios (RR) adjusted for hypertensive and diabetic disorders, 
intrauterine growth restriction, parity, and maternal age.RESULTSWhen comparing induction to 
spontaneous labor, induction had significantly lower risk for CD at weeks 34-35 (adjusted RR [95% 
confidence interval (CI)]: 0.6 [0.5, 0.7] for week 34 and 0.7 [0.6, 0.8] for week 35) and higher risk at 
weeks 37-41 (adjusted RRs [95% CIs]: 1.8 [1.6, 2.1], 2.1 [1.9, 2.2], 1.8 [1.7, 1.9], 1.9 [1.8, 2.0], and 1.6 
[1.5, 1.7], respectively). When comparing induction to expectant management, adjusted RRs [95% 
CIs] were significantly below 1.0 for week 34 (0.8 [0.7, 0.9]), week 36 (0.9 [0.8, 0.9]), and week 37 
(0.9 [0.8, 0.9]), and were only elevated at week 40 (1.4 [1.3, 1.4]) and week 41 (1.4 [1.3, 
1.5]).CONCLUSIONSUsing two different methodological approaches with the same sample, we 
confirm that comparing labor induction to spontaneous onset of labor, instead of expectant 
management of pregnancy, does not fully inform clinical practice and may lead to an exaggerated 
estimate of the risk of CD. 
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24. Randomized trial of labor induction in women 35 years of age or older 

Author(s): Walker K.F.; Macpherson M.; McCormick C.; Thornton J.G.; Bradshaw L.; Bugg G.J.; Grace 
N.; Wildsmith C.; Smith G.C.S. 

Source: New England Journal of MedicineNew England Journal of Medicine; Mar 2016; vol. 374 (no. 
9); p. 813-822 

Publication Date: Mar 2016 
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Abstract:Background The risk of antepartum stillbirth at term is higher among women 35 years of 
age or older than among younger women. Labor induction may reduce the risk of stillbirth, but it 
also may increase the risk of cesarean delivery, which already is common in this older age group. 
Methods We conducted a randomized, controlled trial involving primigravid women who were 35 
years of age or older. Women were randomly assigned to labor induction between 39 weeks 0 days 
and 39 weeks 6 days of gestation or to expectant management (i.e., waiting until the spontaneous 
onset of labor or until the development of a medical problem that mandated induction). The primary 
outcome was cesarean delivery. The trial was not designed or powered to assess the effects of labor 
induction on stillbirth. RESULTS A total of 619 women underwent randomization. In an intention-to-
treat analysis, there were no significant between-group differences in the percentage of women 
who underwent a cesarean section (98 of 304 women in the induction group [32%] and 103 of 314 
women in the expectant-management group [33%]; relative risk, 0.99; 95% confidence interval [CI], 
0.87 to 1.14) or in the percentage of women who had a vaginal delivery with the use of forceps or 
vacuum (115 of 304 women [38%] and 104 of 314 women [33%], respectively; relative risk, 1.30; 
95% CI, 0.96 to 1.77). There were no maternal or infant deaths and no significant between-group 
differences in the women's experience of childbirth or in the frequency of adverse maternal or 
neonatal outcomes. Conclusions Among women of advanced maternal age, induction of labor at 39 
weeks of gestation, as compared with expectant management, had no significant effect on the rate 
of cesarean section and no adverse short-term effects on maternal or neonatal outcomes.Copyright 
© 2016 Massachusetts Medical Society. All rights reserved. 
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25. Impact of maternal age on delivery outcomes following spontaneous labour at term 
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Publication Date: 2015 

Publication Type(s): Article 

PubMedID: 26540213 

Abstract:Aim: Pregnancy in women of advancing maternal age is linked to incrementally worsening 
perinatal outcome. The aim of this study is to assess the impact of maternal age on delivery outcome 
in women that spontaneously labour at term. Method(s): This was a retrospective study of women 
that spontaneously labour at term. Women with singletons in spontaneous onset labour beyond 37 
weeks of gestation were divided into five maternal age groups: < 19 years, 20-24 years, 25-29 years, 
30-34 years and > 35 years by their age at delivery. The main outcome variables are augmentation of 
labour, caesarean section, assisted vaginal delivery, and perineal trauma, while admission of the 
newborn into the neonatal unit within 24 h following delivery was the secondary outcome measure. 
Result(s): A total of 30,022 met the inclusion criteria with primiparae and multiparae accounting for 
46 and 54%, respectively. Increasing age in primiparae was associated with; augmentation of labour 
OR 2.05 (95% CI 1.73-2.43), second degree perineal tear 1.35 (1.12-1.61), assisted vaginal delivery 
1.92 (1.53-2.41) and caesarean section 4.23 (3.19-5.12). While that for multiparae; augmentation of 
labour OR 1.93 (1.05-3.52), perineal trauma 2.50 (1.85-3.34), assisted vaginal delivery 4.95 (91.82-
13.35) and caesarean section 1.64 (1.13-2.38). The secondary outcome measure did not reach 
statistical significance. Conclusion(s): Increasing maternal age is an independent risk factor for 
operative delivery, and perineal trauma. However, maternal age has no significant effect on 
admission of infants into the NICU during the first 24 h following delivery. 
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26. Risk of cesarean section after induced versus spontaneous labor at term gestation. 
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Abstract:OBJECTIVETo investigate whether the cesarean section (CS) rate is increased in women 
whose labor was induced compared to those who had spontaneous labor at term 
pregnancy.METHODSA retrospective study was performed in women whose labor was either 
induced (induction group, n=497) or spontaneous (spontaneous group, n=878) at 37+0 to 41+6 
weeks of gestation from January 2008 to June 2009. Maternal age, parity, body mass index (BMI), 
Bishop scores, gestational age, hypertension, diabetes, delivery mode, indications for CS, neonatal 
outcome were compared between the two groups. Multiple logistic regression analysis was used to 
examine the association between the CS rate and labor induction after adjusting for potential 
confounding variables.RESULTSCS (17.3% vs. 5.3%, P<0.001) and vacuum-assisted delivery (10.7% vs. 
6.4%, P<0.001) rates were significantly higher in the induction group compared to the spontaneous 
group. The CS rate in the induction group was higher than the spontaneous group not only in 
nulliparous women (25.3% vs. 8.6%, P<0.001), but also in multiparous women (3.8% vs. 0.3%, 
P=0.002). However, after adjusting confounding factors, the higher CS rate was significantly 
associated with advanced maternal age, higher BMI, lower Bishop scores and nulliparity, with no 
demonstrable tie to labor induction. Neonatal outcome in the two groups were 
comparable.CONCLUSIONAlthough CS rate was higher in women whose labor was induced than 
those who had spontaneous labor, this higher rate was associated with maternal age, BMI, Bishop 
scores and parity, but was not impacted by labor induction per se. 

Database: Medline 

 

 

 

 

 

 

 

 

 

 

 

http://europepmc.org/search?query=(DOI:10.5468/ogs.2015.58.5.346)
http://synapse.koreamed.org/Synapse/Data/PDFData/3021OGS/ogs-58-346.pdf


 

27. Does maternal age moderate the relationship between elective induction of labor at 39 weeks 
and primary cesarean delivery? 
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A. 

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

Publication Date: Jan 2014 

Publication Type(s): Conference Abstract 

Abstract:OBJECTIVE: Increasing maternal age is a risk factor for adverse pregnancy outcomes, 
including primary cesarean delivery. Whether the association of elective induction of labor (IOL) at 
term (37-40 completed weeks gestation) and risk of cesarean delivery differs by maternal age is not 
known. We tested whether the association of elective IOL and primary cesarean delivery varies by 
maternal age. STUDY DESIGN: Retrospective cohort study of singleton, vertex deliveries to women 
age 15-44 in 2006 using California birth certificate and linked hospital discharge data. We excluded 
women with prior cesarean deliveries, chronic conditions, antepartum diagnoses, and fetal 
anomalies. We compared the prevalence of primary cesarean delivery among women undergoing 
elective IOL (per Joint Commission) compared with those expectantly managed (women without 
antenatal indications who went on to deliver at 40, 41, or 42 weeks), stratified by maternal age (5 
year age groups) and parity. We tested whether elective IOL was associated with cesarean delivery 
within each age stratum and assessed effect modification by age. RESULT(S): We included 151,336 
women of whom 6795 (4.5%) underwent elective induction at 39 weeks and 144,541 were 
expectantly managed. The median age was 27 among the expectant management and 29 among the 
elective IOL group (interquartile range = 9 for both). In every age stratum, the proportion of primary 
cesarean deliveries was smaller among women who were electively induced (Figure for results 
among nulliparous women). In multivariable models women aged 20-39 had significantly lower odds 
of cesarean when electively induced at 39 weeks (Table). There is some evidence of effect 
modification by age for both nulliparous and multiparous women (likelihood ratio p = .01). 
CONCLUSION(S): Our findings suggest that elective induction of labor at 39 weeks, when compared 
with expectant management, is associated with lower risk of primary cesarean for women 20-39, 
and the risk may vary by age. (Figure presented). 
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28. The effectiveness of antepartum surveillance in reducing the risk of stillbirth in patients with 
advanced maternal age 

Author(s): Fox N.S.; Rebarber A.; Silverstein M.; Klauser C.K.; Saltzman D.H.; Roman A.S. 

Source: European Journal of Obstetrics and Gynecology and Reproductive BiologyEuropean Journal 
of Obstetrics Gynecology and Reproductive Biology; Oct 2013; vol. 170 (no. 2); p. 387-390 

Publication Date: Oct 2013 

Publication Type(s): Article 

PubMedID: 23932303 

Abstract:Objective: To estimate the effectiveness of antepartum surveillance and delivery at 41 
weeks in reducing the risk of stillbirth in advanced maternal age (AMA) patients. Study design: 
Retrospective cohort study of all patients managed in one maternal-fetal medicine practice from 
June 2005 to May 2012. We included all singleton pregnancies delivered at >=20 weeks of gestation. 
All AMA patients (age >=35 years at their estimated delivery date) underwent weekly biophysical 
profile testing beginning at 36 weeks, as well as planned delivery at 41 weeks, or sooner if indicated. 
We compared the rate of fetal death at >=20 weeks and fetal death at >=36 weeks in AMA vs. non-
AMA patients. Fetal deaths due to lethal and chromosomal abnormalities were excluded. Result(s): 
4469 patients met the inclusion criteria: 1541 (34.5%) were AMA and 2928 (65.5%) were non-AMA. 
Using our AMA protocol for surveillance and timing of delivery, the incidence of stillbirth was similar 
to the non-AMA population (stillbirth >=20 weeks: 3.9 per 1000 vs. 3.4 per 1000, p = 0.799; stillbirth 
>=36 weeks: 1.4 per 1000 vs. 1.1 per 1000, p = 0.773). When looking at women age <35, age 35-39, 
and age >=40, the incidence of stillbirth >=20 weeks and >=36 weeks did not increase across the 
three groups. Our findings were similar when we excluded all patients with other indications for 
antepartum surveillance. Conclusion(s): In AMA patients, antepartum surveillance and delivery at 41 
weeks appears to reduce the risk of stillbirth to that of the non-AMA population. Routine 
antepartum surveillance should be considered in all AMA patients. © 2013 Elsevier Ireland Ltd. All 
rights reserved. 
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29. The risk of stillbirth and infant death by each additional week of expectant management 
stratified by maternal age. 
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Abstract:OBJECTIVEThe objective of the study was to examine fetal/infant mortality by gestational 
age at term stratified by maternal age.STUDY DESIGNA retrospective cohort study was conducted 
using 2005 US national birth certificate data. For each week of term gestation, the risk of mortality 
associated with delivery was compared with composite mortality risk of expectant management. The 
expectant management measure included stillbirth and infant death. This expectant management 
risk was calculated to estimate the composite mortality risk with remaining pregnant an additional 
week by combining the risk of stillbirth during the additional week of pregnancy and infant death 
risk following delivery at the next week. Maternal age was stratified by 35 years or more compared 
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with women younger than 35 years as well as subgroup analyses of younger than 20, 20-34, 35-39, 
or 40 years old or older.RESULTSThe fetal/infant mortality risk of expectant management is greater 
than the risk of infant death at 39 weeks' gestation in women 35 years old or older (15.2 vs 10.9 of 
10,000, P < .05). In women younger than 35 years old, the risk of expectant management also 
exceeded that of infant death at 39 weeks (21.3 vs 18.8 of 10,000, P < .05). For women younger than 
35 years old, the overall expectant management risk is influenced by higher infant death risk and 
does not rise significantly until 41 weeks compared with women 35 years old or older in which it 
increased at 40 weeks.CONCLUSIONRisk varies by maternal age, and delivery at 39 weeks minimizes 
fetal/infant mortality for both groups, although the magnitude of the risk reduction is greater in 
older women. 
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analysis 

Author(s): Cope A.; Cunningham S.; Warner C. 
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Abstract:Objectives To assess care and delivery outcomes for pregnancies progressing beyond 20 
weeks of gestation in primigravidas of advanced maternal age. Methods Retrospective analysis of 
medical records of women aged 40 or older, identified through our maternity system since 
installation in 2010 until November 2012. Results Sixty-three women were identified; age range of 
40-50 (median 42) years and a median BMI of 25 (range 20-36). The median BMI of the 20-29 and 
30-39 age groups was slightly higher at 26 (ranges 15-58). There were 58 singletons and five twins. 
All babies were live born, median weight 3535 g. Gestations ranged between 33 + 5 and 41 + 6. They 
all received shared high risk antenatal care, median number of clinic attendances seven. There was 
no serious past medical history in the group. Anomaly screening widely accepted apart from one late 
booker. of the women, 37 (59%) were induced, 15 (28%) went into spontaneous labour and the 
other 17% elective caesarean section(CS). There were 27 vaginal deliveries, 14 (51.9%) instrumental 
deliveries. There were 36 CS giving a rate of 57.1%, emergency CS rate of 48%. Our standard 
primigravida section rate is 18%. All women had VTE assessments completed; there were no adverse 
thrombotic events. Conclusion Delaying starting a family until women are in their late 30's or beyond 
has become a more frequent phenomenon over the past decades in the developed world. 
Furthermore, advances in fertility treatments can advance maternal age. The national median age 
for first births has risen to 27.8 years in 2010. Our analysis shows these women are likely to need 
medical intervention during labour and delivery. This has been seen in similar studies which quote 
CS rates of between 30% and 58% for older primigravidas. Notably there were no stillbirths during 
the study period, possibly due to the trend of closer monitoring and earlier IOL for these women. 
The study raises the possibility that older first time mothers are a healthy self selecting group, 
potentially with higher social advantage and do not represent the health of this age group in the 
general population. With a high intervention rate and low spontaneous delivery rate arguments for a 
global CS policy for these women could be justified. 
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31. Advanced maternal age: What is the risk of stillbirth & infant death by each additional week of 
expectant management? 

Author(s): Page J.; Snowden J.; Griffin E.; Doss A.; Caughey A.; Cheng Y.; Rosenstein M. 

Source: American Journal of Obstetrics and Gynecology; Jan 2013; vol. 208 (no. 1) 

Publication Date: Jan 2013 

Publication Type(s): Conference Abstract 

Abstract:OBJECTIVE: To determine the composite risk of stillbirth and infant death by week of 
gestation at term in advanced maternal age (AMA) pregnancies compared to pregnancies not 
complicated by AMA. STUDY DESIGN: A retrospective cohort study was conducted using 2005 
National birth certificate data including AMA pregnancies. Term stillbirth by gestational age (GA) was 
calculated using a denominator of 10,000 ongoing pregnancies. Infant death was defined as 
mortality within the first year of life and was calculated per 10,000 deliveries at each GA. Advanced 
maternal age was defined as age 35 or greater. A composite mortality rate was used to estimate the 
risk of stillbirth by remaining pregnant for an additional week and infant death risk at the next week 
of gestation. Exclusion criteria included fetal anomalies and multiple gestations. RESULT(S): The risk 
of stillbirth was higher in the AMA population by GA at term and interestingly, infant death rates 
were lower in AMA pregnancies throughout all term GAs. Composite risk of expectant management, 
defined as the ongoing risk of stillbirth during the additional week plus the risk of infant death at the 
following week, was higher at GAs >38wks in the AMA population, indicating that the risk of stillbirth 
exceeds that of infant death at these GAs. The point at which risk of expectant management 
surpassed that of infant death in the non-AMA population occurred at 39 wks GA, reflecting the 
increased risk of stillbirth in AMA pregnancies. CONCLUSION(S): The composite risk of expectant 
management of AMA pregnancies at term exceeds the infant mortality risk at 38 weeks due to the 
continuing increases in risk of stillbirth at later GAs. These risks should be taken into account when 
determining the optimal time of delivery for AMA pregnancies. (Table Presented) (GRAPH 
PRESENTED). 
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Abstract:Labor complications according to maternal age in planned vaginal delivery.Apopulation 
based registry study of low-risk women. Bacground: Maternal age at delivery has increased steadily 
and so has the rate of cesarean section. Many studies have shown that cesarean section increases 
with maternal age, - even planned cesarean section in low-risk women. Counseling older low-
riskwomen onmode of delivery, it is important to know the effects of maternal age on labor 
complications. We therefore wanted to study the association between labor complications and 
maternal age in low-risk women with planned vaginal delivery. Method(s): Data were extracted from 
the Medical Birth Registry of Norway. The study population comprised 427 160 low-risk women 
(67% of the Norwegian laboring population) without registered medical conditions, with a normal 
pregnancy of singletons of 37 weeks or more, and a planned vaginal delivery from 1st January 1999 
to 31st December 2009. The association between labor factors and maternal age was analyzed by 
frequency analysis, cross tabulations and logistic regression. Nullipara and multipara were analyzed 
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separately. Significance level of p = 0.05.We here present the odds ratio of labor complications in 
women aged 40 years and above compared to 20-24 years (reference). Outcome(s): Labor induction, 
protracted labor, operative delivery in labor, perineal rupture, shoulder dystocia, severe hemorrhage 
(>1500 ml) and placenta retention. Preliminary results: Almost 99% of nullipara and 95% of 
multipara low-risk women had a planned vaginal delivery. Eleven percent of nullipara with planned 
vaginal delivery was induced, increasing from 9% of women aged 20-24 years to 24% in 40 years or 
above (ORcrude 3.2, 95% CI: 2.8-3.6). Protracted labor increased from10% to 23% across the age 
groups (ORcrude 2.7, 95% CI: 2.4-3.1). Fourteen percent experienced vacuum extraction (percentage 
difference of 11% across the age groups, ORcrude 2.3, 95% CI: 2.0-2.6), 2.5% forceps (percentage 
difference 2,ORcrude 2.0, 95% CI: 1.5-2.7), and 9.4% emergency cesarean section (percentage 
difference 18, ORcrude 4.5, 95% CI: 3.9-5.1). One percent had post partum hemorrhage more than 
1500 ml, the prevalence increasing from 0.9% to 2.0% (ORcrude 2.1, 95% CI 1.4-3.2). Nullipara 
experienced placenta retention with dilatation and curettage in 0.6% and manually removal of 
placenta in 0.2%, with a small but significant increase with maternal age. The prevalence of shoulder 
dystocia (0.9%) and perineal rupture grade 3 and 4 (5.5%) did not increase significantly with age. In 
multipara, the prevalence of the labor complications was lower and the difference in prevalence 
across age groups smaller. Conclusion(s): In a low-risk population of women with planned vaginal 
delivery labor complications increased with maternal age. The greatest age effect was found for 
emergency cesarean section, induction and protracted labor, particularly in primipara. 
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Abstract:Introduction: Pregnancies achieved by ART are at higher risk for obstetrical and perinatal 
complications than spontaneous pregnancies, and close surveillance during pregnancy should be 
considered. Increased risks may be attributable to the underlying infertility and characteristics of the 
infertile couple or use of assisted reproductive techniques [1,2]. Women undergoing ART should be 
informed about the increased rate of obstetrical interventions such as induced labour and elective 
Caesarean delivery. The traditional method of delivery after IVF and especially after IVF+ ICSI 
program is elective Caesarean section [3]. Objective(s): To review the specialties of delivery after 
assisted reproductive technology - IVF. Material(s) and Method(s): A total of 2579 women delivered 
at the Obstetrics Department of Research Institute of Maternal and Child Care in 2009 were included 
in this study. All patients were stratified in two groups: I group - women undergoing IVF cycles (98) 
and II group women became pregnant after spontaneous conception (2481). The specialties of 
delivery of ART pregnancies in subfertile women are compared with those of spontaneously 
conceived pregnancies. The rate of vaginal delivery was compared with means in 2008 and 6 months 
of 2010 years. Result(s): During 2008-2009 years we had increasing rate of spontaneous delivery 
after ART- from 16.3% to 20.4% and this tendency is remaining in 2010 year - 21.6%. In spite of high 
risk of complication of pregnancy and delivery women undergoing ART were really ready for 
spontaneous labour, and their desire were took into consideration. Vaginal delivery in 2009 year was 
registered in 20.4% (20 cases), including 17 singleton pregnancies and 3 twins. Among 20 patients 3 
women, who have become pregnant by IVF+ ICSI technology, had spontaneous delivery. The middle 
age of women in I group consist 32.0+/-3.0 years old. The duration of infertility was 5.7+/-3.2 years. 
Ongoing pregnancies are endangered by the high rate of multiple births following ART - in 2009 year 
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the rate of multiple births after ART was - 34.7%. The main reason for planned cesarean included 
multiple pregnancy-three fetus (12.1%), not head-down position (21.2%), preeclampsia (21.2%), 
uterine scar (7.6%), placenta previa (3%). As additional reasons were maternal age more than 35 
years and repeatedly tries of ART in the past, underlying infertility and somatic pathology (37.8%). 
We also took into account the preference of women. Main medical reasons for emergency cesarean 
were comparable with those of women after spontaneous conception - abruptio placentae 6.4+/-
2.8% and 3.2+/-0.5%, fetal distress 3.9+/-2.2% and 7.0+/-0.8%, failure of labor to progress 7.4+/-
2.9% and 3.9+/-0.6%, respectively. Conclusion(s): According to this study we found the increase of 
vaginal delivery after ART in 2009 year compared with 2008, when abdominal delivery consisted 
83.7%. Delivery after ART is needed to ensure the mother's and infant's well-being, but not only by 
cesarean section. Main medical reasons for emergency cesarean in women undergoing ART were 
comparable with those of women after spontaneous conception. 
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Abstract:Maternal age is an independent risk factor for stillbirth; a moderate number of these occur 
in normally formed babies near term. For a woman 40 years of age or older giving birth, her risk of 
having a chromosomal anomaly is 1/66. What is not appreciated is that even without medical risk 
factors, her risk of having a stillbirth after 37 weeks of gestation is 1/116. This article reviews the 
risks and benefits of the strategy of antepartum testing and timed delivery and discusses the 
limitations of the available data in this field. Copyright © 2008 by Elsevier Inc. 
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Abstract:OBJECTIVETo quantify the impact of labor induction and maternal age on cesarean delivery 
rates in nulliparous and multiparous women between 36 and 42 weeks' gestation.METHODSWe 
performed a retrospective cohort study on 14,409 women delivering at two teaching hospitals in 
metropolitan Boston during 1998 and 1999. Women who had contraindications to labor, including a 
prior cesarean delivery, were excluded. The risks for cesarean delivery by induction status, 
gestational age by completed week between 36 and 42 weeks, maternal age /=40 years, and 
stratified by parity, were calculated by logistic regression.RESULTSIn nulliparas, labor induction was 
associated with an increase in cesarean delivery from 13.7% to 24.7% (adjusted odds ratio [OR] 1.70; 
95% confidence interval [CI] 1.48, 1.95]). In multiparas, induction was associated with an increase 
from 2.4% to 4.5% (OR 1.49; 95% CI 1.10, 2.00). Other variables that placed a nulliparous woman at 
increased risk for cesarean delivery included maternal age of at least 35 years and gestational ages 
over 40 weeks. For multiparas, only maternal age 40 years or older and gestational age of 41 weeks 
were associated with an increase in cesarean deliveries.CONCLUSIONInduction of labor, older 
maternal age, and gestational age over 40 weeks each independently increase the risk for cesarean 
delivery in both nulliparous and multiparous women. Although the relative risk from induction is 
similar in nulliparas and multiparas, the absolute magnitude of the increase is much greater in 
nulliparas (11% versus 2.1%). 
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11 Medline exp "MATERNAL AGE"/ 19464 

12 Medline (8 OR 9 OR 10 OR 11) 90847 

13 Medline ((labor OR labour) ADJ2 

induc*).ti,ab 

8933 

14 Medline exp "LABOR, INDUCED"/ 9370 

15 Medline (13 OR 14) 13137 

16 Medline (7 AND 12 AND 15) 9 

17 Medline (7 AND 15) 43 

18 Medline exp "REPRODUCTIVE 

TECHNIQUES, ASSISTED"/ 

69096 



19 Medline (12 AND 15 AND 18) 11 

20 EMBASE (IVF).ti,ab 40508 

21 EMBASE ("invitro fertilization").ti,ab 152 

22 EMBASE ("invitro fertilisation").ti,ab 32 

23 EMBASE ("in vitro fertilisation").ti,ab 2759 

24 EMBASE ("in vitro fertilization").ti,ab 27861 

25 EMBASE exp "FERTILIZATION IN 

VITRO"/ 

70840 

26 EMBASE (20 OR 21 OR 22 OR 23 OR 24 

OR 25) 

94376 

27 EMBASE ("advanced maternal age").ti,ab 3695 

28 EMBASE (age* ADJ2 (40 OR forty OR 

forties)).ti,ab 

74517 

29 EMBASE ("older maternal age").ti,ab 515 

30 EMBASE exp "MATERNAL AGE"/ 36749 

31 EMBASE (27 OR 28 OR 29 OR 30) 111214 

32 EMBASE ((labor OR labour) ADJ2 

induc*).ti,ab 

12073 

33 EMBASE exp "LABOR, INDUCED"/ 13711 

34 EMBASE (32 OR 33) 18291 

35 EMBASE (26 AND 31 AND 34) 42 

36 EMBASE (25 AND 33) 99 

37 EMBASE (31 AND 34) 1420 

38 EMBASE *"MATERNAL AGE 35 AND 

OVER"/ 

3897 



39 EMBASE (33 AND 38) 86 

40 EMBASE (29 AND 34) 23 

41 EMBASE (28 AND 33) 62 

42 Medline (12 AND 15) 446 

43 Medline (expectant* ADJ2 

manage*).ti,ab 

3296 

44 Medline (7 AND 12 AND 43) 8 

45 Medline (12 AND 43) 64 

46 Medline (spontaneous* ADJ2 (labor OR 

labour)).ti,ab 

3588 

47 Medline (12 AND 46) 126 

48 EMBASE (spontaneous* ADJ2 (labor OR 

labour)).ti,ab 

4289 

49 EMBASE (38 AND 48) 20 

50 EMBASE (30 AND 48) 267 

51 EMBASE (27 AND 48) 25 

52 EMBASE (26 AND 48) 37 

53 EMBASE (expectant* ADJ2 

manage*).ti,ab 

4882 

54 EMBASE (38 AND 53) 14 

55 CINAHL ("advanced maternal age").ti,ab 752 

56 CINAHL (age* ADJ2 (40 OR forty OR 

forties)).ti,ab 

13798 

57 CINAHL ("older maternal age").ti,ab 197 

58 CINAHL exp "MATERNAL AGE 35 AND 

OVER"/ 

503 



59 CINAHL (55 OR 56 OR 57 OR 58) 15049 

60 CINAHL ((labor OR labour) ADJ2 

induc*).ti,ab 

3395 

61 CINAHL exp "LABOR, INDUCED"/ 3552 

62 CINAHL (60 OR 61) 5003 

63 CINAHL (59 AND 62) 86 

64 CINAHL (IVF).ti,ab 4320 

65 CINAHL ("invitro fertilization").ti,ab 10 

66 CINAHL ("invitro fertilisation").ti,ab 6 

67 CINAHL ("in vitro fertilisation").ti,ab 662 

68 CINAHL ("in vitro fertilization").ti,ab 3416 

69 CINAHL exp "FERTILIZATION IN 

VITRO"/ 

6574 

70 CINAHL (65 OR 66 OR 67 OR 68 OR 

69) 

7965 

71 CINAHL (62 AND 70) 20 

 


