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1.

Background and introduction

The average age of childbirth is rising markedly across Western countries.1 In the United Kingdom (UK)
the proportion of maternities in women aged 35 years or over has increased from 8% (approximately
180 000 maternities) in 1985–87 to 20% (almost 460 000 maternities) in 2006–8 and in women aged 40
years and older has trebled in this time from 1.2% (almost 27 000 maternities) to 3.6% (approximately
82 000 maternities).2
There is a continuum of risk for both mother and baby with rising maternal age with numerous studies
reporting multiple adverse fetal and maternal outcomes associated with advanced maternal age. Obstetric
complications including placental abruption,3 placenta praevia, malpresentation, low birthweight,4–7
preterm8 and post–term delivery9 and postpartum haemorrhage,10 are higher in older mothers. As fertility
declines with age, there is a greater use of assisted reproductive technologies (ARTs) and the possibility of
multiple pregnancy increases. This may independently adversely affect the risks reported.11 Preexisting
maternal medical conditions including hypertension, obesity and diabetes increase with advancing
maternal age as do pregnancy–related maternal complications such as pre–eclampsia and gestational
diabetes.12 These medical co–morbidities can all influence fetal health and are likely to compound the
effect of age on the risk of pregnancy in an older mother. However, after controlling for these
co–morbidities, advanced maternal age is still found to be independently associated with an increase in
antenatal and intrapartum stillbirth.3,13 It is also associated with an increase in neonatal mortality.14
Epidemiological studies show that women aged 40 years or older have a similar stillbirth risk at 39 weeks
of gestation to 25–29 year olds at 41 weeks of gestation.15,16 On this basis, it will be questioned whether
offering induction of labour earlier in older mothers is justifiable. The effects on emergency caesarean
section rates need to be considered as well as ascertaining whether any reduction in antepartum stillbirth
rates would be counteracted by an increase in intrapartum and neonatal deaths.
2.

Risk of stillbirth in older mothers

Unexplained stillbirths increase with advancing maternal age and with increasing gestational age in both
nulliparous and multiparous women.17–20 The overall stillbirth rate by maternal age in the UK is shown
in Table 1.14
When assessing risks of stillbirth at term, it is important to calculate stillbirth risk as a proportion of the
ongoing pregnancies at a particular gestation. The perinatal mortality rate at a given gestational age is
an inaccurate measure of antepartum stillbirth because the population at risk from continuing the
pregnancy comprises all ongoing pregnancies rather than just the babies born that week. So although the
perinatal mortality rate is lowest at 41 weeks of gestation, the gestational age associated with the lowest
cumulative risk of perinatal death is 38 weeks of gestation.21 Reddy et al.15 studied over 5 million
pregnant women in the United States of America (USA) in a retrospective population-based analysis
looking specifically at women with singleton pregnancies excluding congenital anomalies. Table 2 shows
the risks of stillbirth in their population of women with and without medical disease, by maternal age
and late gestational age. Including women with medical diseases stillbirth rates increased the by 8–14%.
At 41 weeks of gestation the risk of stillbirth is 0.75 in 1000 women under the age of 35 years old, and
2.5 in 1000 women aged ≥ 40 years old. The effect of maternal age persisted despite accounting for
medical disease, parity, race and ethnicity.15
Afrocaribbean women have been shown to have rates of stillbirth over 2–fold higher (1.8%) in nearly
all maternal age groups compared to women of Caucasian and Asian ethnicity (0.47% and 0.63%
respectively), even when adjusted for parity and medical co–morbidities.15,16
Women that are nulliparous have a higher rate of stillbirth compared with multiparous women in all
maternal age groups.15,16,20 Women that are considered nulliparous, are aged ≥ 40 years old and at term
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Table 1. Rate and absolute risk of stillbirth and neonatal death by maternal age in the UK14
Stillbirthsa

Maternal age (years)

Neonatal deathsa

Rate (95% CI)b

Absolute risk (95% CI)

Rate (95% CI)c

Absolute risk (95% CI)

25–29

4.6
(4.3, 4.9)

1/ 217
(1/204, 1/233)

2.9
(2.7, 3.2)

1/345
(1/312, 1/370)

30–34

4.7
(4.4, 5.0)

1/213
(1/200, 1/227)

2.6
(2.4, 2.8)

1/385
(1/357, 1/417)

35–39

5.5
(5.1, 5.9)

1/182
(1/169, 1/196)

2.9
(2.6, 3.2)

1/345
(1/312, 1/385)

≥40

7.6
(6.6, 8.7)

1/132
(1/115, 1/152)

3.8
(3.1, 4.6)

1/263
(1/217, 1/323)

a
b
c

Second and subsequent deaths from pregnancies with multiple losses are excluded
Rates per 1000 maternities
Rates per 1000 live births

also have an increased rate of intrapartum stillbirth due to intrapartum anoxia with an adjusted odds
ratio (aOR) of 5.34 (95% CI 2.34–12.2) compared to younger women as shown in a large Scottish
retrospective cohort study.13
Table 2. Absolute risk of stillbirth in women of advanced maternal age between 37–41 weeks of gestation in
the USA.15
Maternal age

Absolute risk of stillbirth at different gestational ages excluding congenital abnormalities
(absolute stillbirth risk with additional exclusion of medical diseases)
37–38 weeks of gestation

39–40 weeks of gestation

41 weeks of gestation

<35 years

1 in 1639 (1 in 1887)

1 in 1020 (1 in 1149)

1 in 1333 (1 in 1449)

35–39 years

1 in 1220 (1 in 1493)

1 in 735 (1 in 806)

1 in 775 (1 in 952)

≥40 years

1 in 893 (1 in 1064)

1 in 503 (1 in 667)

1 in 403 (1 in 463)

3.

Aetiology of stillbirth in older mothers

The mechanism for the excess risk of stillbirth in women of advanced maternal age after exclusion of
congenital abnormalities is unknown. There are data showing that fetal growth restriction (FGR)
increases with maternal age. In a case–controlled study in the US which defined FGR as growth < 10th
percentile for gestational age, women aged 35–39 years had an aOR of 1.4 for FGR (95% CI 1.1–1.8),
which increased to 3.2 (95% CI 1.9–5.4) in women who were ≥ 40 years.22
However, the rates of FGR in the stillborn babies of older mothers is not greater than in younger
mothers.23,24 A retrospective cohort study found similar rates of FGR in the stillborn babies of women
aged ≥ 35 years and women aged ≤ 35 years old.23 No association between other clinical markers of
utero–placental insufficiency and older mothers was found. On the other hand, a population–based
study found less growth restriction in the stillborn babies of mothers aged ≥ 35 years.24 This suggests that
utero–placental insufficiency may not be the full explanation for the increase in stillbirths in the 3rd
trimester in women that are older.
There is no evidence to support routine assessment of fetal growth or umbilical artery and uterine artery
Doppler in older mothers to identify those who definitively have FGR.25
4.

Intrapartum complications

Scientific and clinical data suggest that ageing impairs myometrial function, with several large
population studies reporting increased rates of caesarean section for dystocia and instrumental delivery
in older mothers who have gone through both spontaneous and induced labour.5,6,12,26–29
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Studies have shown the association between maternal age and instrumental delivery, intrapartum
caesarean section and duration of labour to be linear in women that are nulliparous.28,29 In a large
Scottish study of both spontaneous and induced labouring women, the adjusted OR for a 5 year increase
in age was 1.49 (95% CI 1.48–1.50) for the risk of an instrumental delivery and 1.49 (95% CI
1.48–1.51) for the risk of intrapartum caesarean section.28 A Dublin group found the incidence of
prolonged labour (> 12 hours) and surgical intervention because of dystocia approximately one third
higher in spontaneously labouring nulliparous women aged ≥ 35 years compared to younger women.29
This group employed a strict ‘active management of labour’ policy which may have removed any bias
resulting from obstetricians intervening earlier in older women. The need for oxytocin augmentation of
labour also increased with age until 30–34 years. Others have found women ≥ 35 years of age require
oxytocin at higher doses and for a longer duration in order to achieve a successful vaginal delivery.30
There are no data available on failed instrumental delivery rates in older women.
5.

Neonatal Mortality

Neonatal mortality varies with maternal age, being higher than the general maternity population
in younger (< 25 years old) and older (≥ 40 years old) mothers. In the UK, women ≥ 40 years old were
1.3 (1.1–1.6) times more likely to have a neonatal death compared to women aged 25–29 years old
(Table 1).14
6.

Will induction of labour at term improve outcome?

Induction of labour in older mothers is widely practiced as an intervention perceived to reduce the risk
of late stillbirth.6,27 A recent survey showed that 37% of obstetricians offer induction of labour at term
to women aged 40–44 years of age and 55% to those ≥ 45 years old.31 Elective caesarean sections in older
women are also rising5,6,26,27 and studies suggest there is a lower threshold among patients and providers
to perform a caesarean section in older women.5,6 The National Institute for Health and Clinical
Excellence (NICE) recommends that the risks and benefits of caesarean section compared with vaginal
birth should be fully discussed with women requesting a caesarean section, taking into account their
circumstances, concerns, priorities and plans for future pregnancies.32 It is difficult to determine the
degree to which anxiety regarding maternal age, the use of ART and medical co–morbidities influence
the obstetrician and woman to decide on a caesarean section, but a significant concern to them is
prevention of neonatal harm. Planned caesarean sections result in increased neonatal intensive care
admissions compared to vaginal deliveries (RR 2.20, 95% CI 1.4–3.18)32 and those performed before 39
weeks of gestation risk an increase in neonatal adverse respiratory outcomes.33 Emergency caesarean
sections have higher risks of maternal and neonatal complications. However, vaginal birth remains more
likely than an emergency caesarean section following induction of labour in women who are older and
nulliparous. One USA study has shown vaginal delivery rates of 67% in women aged 40–44 years.27 A
Swedish study (1996–2006)showed vaginal birth rates of 77% in women aged ≥ 35 years.9 In a more
recent study from Australia, the caesarean section rate in women who are nulliparous aged 40–44 years
old, who laboured was 40.6% (normal vaginal delivery rate of 34.4%; instrumental vaginal delivery rate
of 24.9%; induced rate of 40%).6 Induction of labour in women of all ages in unselected pregnancies
≥ 41 weeks of gestation, results in lower rates of caesarean section than serial antenatal monitoring, with
similar rates of perinatal morbidity and mortality.34 A Cochrane review has found that induction at 41
weeks of gestation results in improved perinatal outcomes without increasing the caesarean section
rate.35 These data have lead to a NICE recommendation in the UK that women over 41 weeks of
gestation should have labour induced for the prevention of stillbirth due to post maturity.36
There is increasing evidence that induction of labour from 37 weeks of gestation also improves
perinatal outcomes without increasing rates of caesarean section.37–39 This goes against the commonly
held belief that induction of labour leads to an increase in caesarean section rates. Studies alluding to
the latter have compared elective induction of labour (without medical indication) with spontaneous
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labour. However, it would be more robust and clinically relevant to compare elective induction of
labour versus expectant management where spontaneous labour may occur or intervention at a future
gestation will be required.
A recent systematic review of studies using this methodology found only three randomised controlled
trials (RCT) which considered women induced < 41 weeks of gestation.37 They failed to find a statistically
significant increase in risk of caesarean section (OR 1.73, 95% CI 0.67–4.5). The value of these studies
is limited by their small sample size. The hypertension and pre–eclampsia trial (HYPITAT) was a RCT
which was published following this systematic review and reported that for women with gestational
hypertension and mild pre–eclampsia ≥ 37 weeks of gestation, induction of labour did not lead to a
higher caesarean section rate compared to expectant management.38 None examined the influence of
maternal age.
The results of these RCTs are supported by a recent large Scottish retrospective population–based study
that compared women of all ages undergoing elective induction of labour without medical indication at
weekly gestations from 37–41 weeks of gestation versus women managed expectantly.39 They found
elective induction of labour to be associated with a reduction in perinatal mortality with an aOR of
0.15 (95% CI 0.03–0.68) at 37 weeks of gestation increasing to 0.31 (95% CI 0.19–0.49) at 41 weeks
of gestation, without an increase in assisted vaginal deliveries or caesarean sections. Surgical delivery
was actually reduced in women electively induced at 40 weeks of gestation with an aOR of 0.85 (95%
CI 0.82–0.89) for assisted vaginal deliveries and an aOR of 0.82 (95% CI 0.79–0.88) for caesarean
sections. They did however find an increase in neonatal admissions to the special care facilities.39
There remains a paucity of data specifically addressing the maternal and neonatal outcomes of older
women induced at term compared to those expectantly managed. Interestingly, such data from women
of all ages shows favourable outcomes for the induction of labour at term. Applying the maternal and
gestational age-specific stillbirth risks from Table 2 to UK data from 2009–10 suggests that if all women
aged ≥ 40 years old, with a singleton pregnancy, were induced at 39 weeks of gestation instead of 41
weeks of gestation, 17 stillbirths could be prevented. This equates to inducing an extra 9350 women,
or 550 women to prevent one stillbirth. Inducing at 40 weeks of gestation, instead of 41, would prevent
7 stillbirths and require an extra 4750 women to be induced.40
7.

Opinion

The incidence of stillbirth at term in women is low. It is higher in women of advanced maternal age. This
at 39–40 weeks of gestation equates to 2 in 1000 for women ≥ 40 years of age compared to 1 in 1000
for women < 35 years old.15 Women ≥ 40 years of age having a similar stillbirth risk at 39 weeks of
gestation to women in their mid 20s at 41 weeks of gestation, at which stage the consensus is that
induction of labour should be offered to prevent late stillbirth.15,16,36
There is therefore an argument for offering induction of labour at 39–40 weeks of gestation to women
≥ 40 years of age. The available evidence suggests this practice would reduce late antenatal stillbirths
and maternal risks of an ongoing pregnancy such as pre–eclampsia. The argument is stronger where
there are concurrent medical co–morbidities, nulliparity, or Afrocaribbean ethnicity; all are known to
have higher stillbirth rates. However, at present there are insufficient data available on the effect such a
policy would have on surgical deliveries and perinatal mortality specifically in older mothers. It is
possible that any beneficial effect from prevention of late antepartum stillbirth is reversed by an increase
in intrapartum stillbirths and neonatal deaths, although data on women of all ages shows an
improvement in perinatal outcome. There is growing evidence that such a policy would not increase the
number of operative vaginal deliveries or emergency caesarean sections. Such issues should be discussed
with women who are older and pregnant.
It may be expected that women who are older, and potentially nulliparous, will request elective caesarean
section as a form of elective delivery rather than induction of labour. A discussion of risks and benefits
of induction of labour versus elective caesarean section is appropriate in these circumstances.
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Further research is urgently required to define the effect of induction of labour in women of advanced
maternal age. The authors are aware that a National Institute for Health Research(NIHR) funded
multicentre RCT comparing induction of labour at 39 weeks of gestation with expectant management
in nulliparous women aged over 35 years of age is currently recruiting.41 It will specifically investigate
intrapartum complications and perinatal morbidity and mortality and recruitment is recommended.
References
1.
2.

3.
4.

5.
6.

7.

8.
9.

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.

Botting B, Dunnell K. Trends in fertility and contraception in the last quarter of the 20th
century. Popul Trends 2000;100:32–9.
Centre for Maternal and Child Enquiries (CMACE). Saving Mothers’ Lives: reviewing
maternal deaths to make motherhood safer: 2006–08. The Eighth Report on Confidential
Enquiries into Maternal Deaths in the United Kingdom. BJOG 2011;118(Suppl 1):1–203.
Fretts RC, Schmittdiel J, McLean FH, Usher RH, Goldman MB. Increased maternal age and
the risk of fetal death. N Engl J Med 1995;333:953–7.
Salem Yaniv S, Levy A, Wiznitzer A, Holcberg G, Mazor M, Sheiner E. A significant linear
association exists between advanced maternal age and adverse perinatal outcome. Arch
Gynecol Obstet 2011;283:755–9.
Wang Y, Tanbo T, Abyholm T, Henriksen T. The impact of advanced maternal age and parity on
obstetric and perinatal outcomes in singleton gestations. Arch Gynecol Obstet 2011;284:31–7.
Carolan M, Davey MA, Biro MA, Kealy M. Older Maternal Age and Intervention in Labor: A
Population-Based Study Comparing Older and Younger First-Time Mothers in Victoria,
Australia. Birth 2011;38:24–9.
Hoffman MC, Jeffers S, Carter J, Duthely L, Cotter A, González-Quintero VH. Pregnancy at
or beyond age 40 years is associated with an increased risk of fetal death and other adverse
outcomes. Am J Obstet Gynecol 2007;196:11–3.
Hsieh TT, Liou JD, Hsu JJ, Lo LM, Chen SF, Hung TH. Advanced maternal age and adverse
perinatal outcomes in an Asian population. Eur J Obstet Gynecol Reprod Biol 2010;148:21–6.
Roos N, Sahlin L, Ekman-Ordeberg G, Kieler H, Stephansson O. Maternal risk factors for
postterm pregnancy and cesarean delivery following labor induction. Acta Obstet Gynecol
Scand 2010;89:1003–10.
Yogev Y, Melamed N, Bardin R, Tenenbaum-Gavish K, Ben-Shitrit G, Ben-Haroush A. Pregnancy
outcome at extremely advanced maternal age. Am J Obstet Gynecol 2010;203:558:1–7.
Krieg SA, Henne MB, Westphal LM. Obstetric outcomes in donor oocyte pregnancies compared
with advanced maternal age in in vitro fertilization pregnancies. Fertil Steril 2008;90:65–70.
Gilbert WM, Nesbitt TS, Danielsen B. Childbearing beyond age 40: Pregnancy outcome in
24,032 cases. Obstet Gynecol 1999;93:9–14.
Pasupathy D, Wood AM, Pell JP, Fleming M, Smith GC. Advanced maternal age and the risk
of perinatal death due to intrapartum anoxia at term. J Epidemiol Community Health
2011;65:241–5.
Centre for Maternal and Child Enquiries (CMACE). Perinatal Mortality 2009.
CMACE;London:2011.
Reddy UM, Ko CW, Willinger M. Maternal age and the risk of stillbirth throughout
pregnancy in the United States. Am J Obstet Gynecol 2006;195:764–70.
Wyatt PR, Owolabi T, Meier C, Huang T. Age-speciflc risk of fetal loss observed in a second
trimester serum screening population. Am J Obstet Gynecol 2005;192:240–6.
Hilder L, Costeloe K, Thilaganathan B. Prolonged pregnancy: evaluating gestation-specific
risks of fetal and infant mortality. Br J Obstet Gynaecol 1998;105:169–73.
Haavaldsen C, Sarfraz AA, Samuelsen SO, Eskild A. The impact of maternal age on fetal
death: does length of gestation matter? Am J Obstet Gynecol 2010;203:554:1–8.
Nybo Andersen AM, Wohlfahrt J, Christens P, Olsen J, Melbye M. Maternal age and fetal
loss: population based register Linkage study. BMJ 2000;320:1708–12.

SIP Opinion Paper No. 34

6 of 8

© Royal College of Obstetricians and Gynaecologists

20. Flenady V, Koopmans L, Middleton P, Frøen JF, Smith GC, Gibbons K, et al. Major risk
factors for stillbirth in high-income countries: a systematic review and meta-analysis. Lancet
2011;377:1331–40.
21. Smith GC. Life-table analysis of the risk of perinatal death at term and post term in singleton
pregnancies. Am J Obstet Gynecol 2001;184:489–96.
22. Odibo AO, Nelson D, Stamilio DM, Sehdev HM, Macones GA. Advanced maternal age is an
independent risk factor for intrauterine growth restriction. Am J Perinatol 2006;23:325–8.
23. Miller DA. Is advanced maternal age an independent risk factor for uteroplacental
insufficiency? Am J Obstet Gynecol 2005;192:1974–80.
24. Frøen JF, Gardosi JO, Thurmann A, Francis A, Stray-Pedersen B. Restricted fetal growth in
sudden intrauterine unexplained death. Acta Obstet Gynecol Scand 2004;83:801–7.
25. Alfirevic Z, Stampalija T, Gyte GM. Fetal and umbilical Doppler ultrasound in normal
pregnancy. Cochrane Database Syst Rev 2010;(8):CD001450.
26. Patel RR, Peters TJ, Murphy DJ, ALSPAC Study Team. Prenatal risk factors for Caesarean
section. Analyses of the ALSPAC cohort of 12 944 women in England. Int J Epidemiol
2005;34:353–67.
27. Ecker JL, Chen KT, Cohen AP, Riley LE, Lieberman ES. Increased risk of cesarean delivery
with advancing maternal age: Indications and associated factors in nulliparous women. Am J
Obstet Gynecol 2001;185:883–7.
28. Smith GC, Cordeaux Y, White IR, Pasupathy D, Missfelder-Lobos H, Pell JP, et al. The effect
of delaying childbirth on primary cesarean section rates. PLoS Med 2008;5:e144.
29. Treacy A, Robson M, O’Herlihy C. Dystocia increases with advancing maternal age. Am J
Obstet Gynecol 2006;195:760–3.
30. Adashek JA, Peaceman AM, Lopez-Zeno JA, Minogue JP, Socol ML. Factors contributing to
the increased cesarean birth rate in older parturient women. Am J Obstet Gynecol
1993;169:936–40.
31. Walker KF, Bugg GJ, Macpherson M, Thornton J. Induction of labour at term for women over
35 years old: a survey of the views of women and obstetricians. Eur J Obstet Gynecol Reprod
Biol 2012;162:144–8.
32. National Institute for Health and Clinical Excellence. Caesarean Section. London;NICE:2011.
33. Morrison JJ, Rennie JM, Milton PJ. Neonatal respiratory morbidity and mode of delivery at
term: influence of timing of elective caesarean section. Br J Obstet Gynaecol 1995;102:101–6.
34. Hannah ME, Hannah WJ, Hellmann J, Hewson S, Milner R, Willan A. Induction Of Labor As
Compared With Serial Antenatal Monitoring In Postterm Pregnancy – A Randomized
Controlled Trial. N Engl J Med 1992;326:1587–92.
35. Gülmezoglu AM, Crowther CA, Middleton P. Induction of labour for improving birth
outcomes for women at or beyond term. Cochrane Database Syst Rev 2006;(4):CD004945.
36. National Institute for Health and Clinical Excellence. Induction of Labour. London;NICE:2008.
37. Caughey AB, Sundaram V, Kaimal AJ, Gienger A, Cheng YW, McDonald KM, et al.
Systematic review: elective induction of labor versus expectant management of pregnancy. Ann
Intern Med 2009;151:252–63.
38. Koopmans CM, Bijlenga D, Groen H, Vijgen SM, Aarnoudse JG, Bekedam DJ, et al;
HYPITAT study group. Induction of labour versus expectant monitoring for gestational
hypertension or mild pre-eclampsia after 36 weeks’ gestation (HYPITAT): a multicentre, openlabel randomised controlled trial. Lancet 2009;374:979–88.
39. Stock SJ, Ferguson E, Duffy A, Ford I, Chalmers J, Norman JE. Outcomes of elective
induction of labour at term compared with expectant management: population based study.
BMJ 2012 May;344:e2838.
40. Hospital Episode Statistics data online.
[http://www.hesonline.nhs.uk/Ease/servlet/ContentServer?siteID=1937&categoryID=1475].
41. ISRCTN Register. Induction of Labour versus expectant management for women over 35
years. [http://www.controlled-trials.com/ISRCTN11517275/].

SIP Opinion Paper No. 34

7 of 8

© Royal College of Obstetricians and Gynaecologists

This Scientific Impact Paper was produced on behalf of the Royal College of Obstetricians and Gynaecologists by:
Ms MK Dhanjal FRCOG, London and Ms A Kenyon MRCOG, London
and peer–reviewed by:
Dr S Bewley FRCOG, London; British Maternal and Fetal Medicine Society (BMFMS); Mr DI Fraser FRCOG, Norwich;
National Childbirth Trust (NCT); Professor JE Norman FRCOG, Edinburgh, Scotland; Royal College of Midwives (RCM);
RCOG Consumers’ Forum; Professor GS Smith MRCOG, Cambridge; Professor J Thornton FRCOG, Nottingham;
Dr K Walker, Nottingham University Hospitals Trust, Nottingham.
The Scientific Advisory Committee lead reviewer is: Dr ALM David MRCOG, London.
The final version is the responsibility of the Scientific Advisory Committee of the RCOG.

The reviewing process will commence in 2016, unless otherwise indicated.

SIP Opinion Paper No. 34

8 of 8

© Royal College of Obstetricians and Gynaecologists

