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Abstract OBJECTIVE: The aim of the study was to compare the pregnancy course and 
neonatal outcome in women at least 40 years old during conception.
DESIGN: Data were collected on the basis of medical records of patients who gave 
birth between 2009–2014 at the 1st Department of Obstetrics and Gynecology, 
Medical University of Warsaw. Women enrolled were at least 40 years old at the 
moment of conception and delivered after 22 completed weeks of gestation – 
they were also assigned into 2 groups: primiparas and multiparas. Demographic 
features, pregnancy and delivery complications, mode of delivery and neonatal 
outcome were analyzed and compared.
RESULTS: 9760 women delivered at the Department during the study period, 
among them 193 met the inclusion criteria for the study: 40 primiparas (average 
age 40.9±1.14) and 153 multiparas (average age 41.3±1.35).
No relation between parity and preterm delivery was observed (5% primiparas 
vs 11.1% multiparas; p>0.05). However, gestational age at delivery was associated 
with the number of pregnancies – the higher the pregnancy number, the lower the 
gestational age (p=0.009; R=–0.188). Primiparity was associated with an increased 
rate of oligohydramnios (RR=4.78; 95%CI 1.15–20.63) and pregnancy induced 
hypertension (RR=2.34; 95%CI 0.93–5.58). 
Primiparas had a significantly greater risk of operative delivery (RR=1.83; 95%CI 
1.42–2.12) and unsuccessful labor inductions (RR=3.60; 95%CI 1.04–5.29). They 
were more often diagnosed with fibroids (RR=3.04; 95%CI 1.15–7.81). No rela-
tions between parity and birth weight, fetal abnormalities or Apgar score were 
observed.
CONCLUSIONS: Delayed childbearing of a first child seems to increase the risk of 
perinatal complications, which is important for counseling purposes.
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INTRODUCTION
Over the last two decades there has been a remark-
able shift in the demographics of child-bearing. The 
birthrate has decreased in many developed countries – 
women conceive when they are older and they decide to 
give birth to fewer children. The changes in the family 
pattern, life and career expectations, as well as greater 
access to contraception are some of the factors lead-
ing to delayed motherhood (Millis & Lavender 2011; 
Kenny et al. 2013; Carolan 2003). On the other hand, 
an enormous progress in infertility treatment observed 
over the last 30 years and widespread access to assisted 
reproductive technologies, including in vitro fertiliza-
tion and oocyte donation, enabled many women – also 
those over the age of 40 – to become mothers (Millis & 
Lavender 2011; Yogev et al. 2010). Therefore, pregnant 
women beyond the age of 40 might either experience 
their first delivery due to the history of infertility or 
postponed decision, or subsequent delivery that may be 
planned or associated with inappropriate use of contra-
ceptive methods.

The risk of adverse obstetric and perinatal outcomes 
increases continuously with maternal age. The relation-
ship between maternal age and incidence of perinatal 
complications is reflected with a J-shaped curve – a sig-
nificant increase in the incidence is observed after the 
age of 35 and a steep rise after the age of 40 (Millis & 
Lavender 2011; Koo et al. 2012). Therefore, the age of 
40 is considered as an optimal cutoff point in terms of 
identifying high-risk pregnancies (Chan & Lao 1999). 
It is well known that advanced maternal age may be 
associated with a higher risk of complications. There 
are however insufficient data concerning the influence 
of parity in women of advanced age on the obstetric 
outcome (Koo et al. 2012; Chan & Lao 2008; Lisonkova 
et al. 2010). The aim of this study was to compare the 
course of pregnancy and delivery, as well as neona-
tal outcome in primiparous and multiparous women 
beyond the age of 40 and to investigate whether parity 
is an additional risk factor in such pregnancies.

MATERIAL AND METHODS
The study is a retrospective analysis of the medical 
records of patients who delivered at the 1st Department 
of Obstetrics and Gynecology, Medical University of 
Warsaw, between January 2009 and December 2014. 
Women enrolled in the study were at least 40 years old 
at conception and were in singleton pregnancies. Eli-
gibility for the study was limited to pregnancies of at 
least 22 weeks of gestation (basing on the last menstrual 
period and verified by the first trimester ultrasound). 
A total of 193 women beyond the age of 40 fulfilled the 
inclusion criteria and depending on the obstetrical his-
tory they were assigned to the group of primiparas or 
multiparas. Collected data were compared with respect 
to parity.

Analyzed variables included demographic informa-
tion, pre-existing maternal medical conditions, obstet-
ric outcome (pregnancy complications and delivery 
mode), intrapartum and perinatal complications.

The demographic features included maternal age, 
body mass index (BMI), gravidity, parity, history of 
spontaneous abortion, history of infertility, in vitro fer-
tilization (IVF) use in current pregnancy. Pre-existing 
maternal medical conditions included chronic hyper-
tension, pre-gestational diabetes, thyroid diseases and 
fibroids. Pregnancy complications consisted of: gesta-
tional hypertension (≥140/90 mmHg measured on two 
separate occasions >20 weeks of gestation), gestational 
diabetes mellitus (GDM – diagnosed basing on oral 
glucose tolerance test), preeclampsia (defined as ges-
tational hypertension with proteinuria of >300 mg in 
daily urine sample), oligohydramnios (AFI: amniotic 
fluid index <5 percentile on ultrasound), polihydram-
nios (AFI>90  percentile), intrauterine growth restric-
tion (IUGR – estimated fetal weight <10 percentile 
on ultrasound), fetal macrosomia (>90 percentile), 
placenta praevia, preterm premature rupture of mem-
branes (PPROM – PROM prior to completed 37 weeks 
of gestation). Mode of delivery was classified as vagi-
nal delivery, instrumental delivery or cesarean section 
(CS). Indications for cesarean section were either elec-
tive or emergency, subdivided into categories includ-
ing history of infertility, previous CS, fibroids, labor 
induction failure and fetal distress. Intrapartum com-
plications included postpartum hemorrhage and peri-
neal lacerations. Perinatal outcome consisted of mean 
gestational age, preterm delivery, very preterm delivery, 
extremely preterm delivery, mean birth weight, low 
birth weight, very low birth weight extremely low birth 
weight, 1-minute and 5-minute Apgar score and fetal 
abnormalities.

The policy of the department regarding vaginal birth 
after cesarean section (VBAC) is to offer vaginal deliv-
ery to patients after one previous CS for a non-recurrent 
cause, provided there are no major obstetric indications 
for cesarean section and the patient signs an informed 
consent for VBAC.

Delivery prior to 37, 32 or 28 completed weeks of 
gestation was considered as preterm birth, very preterm 
birth and extremely preterm birth, respectively. Birth 
weight below 2 500, 1 500 and 1 000 g was considered as 
low birth weight (LBW), very low birth weight (VLBW) 
and extremely low birth weight (ELBW), respectively.

Patients’ characteristics were presented as numbers 
of cases and percentages for categorical data, and as 
means with standard deviations (SD) for continuous 
data. The groups were compared by chi-squared test 
and exact Fisher’s test for categorical variables. For non-
parametric statistics U-Mann Whitney test was used. 
Statistical analysis was performed with the use of Statis-
tica 12.0 software, with p-value <0.05 considered signif-
icant. Relative Risks (RR) and 95% confidence intervals 
(CI) were calculated. All p-values were two-tailed. 
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RESULTS
Out of the 9 760 pregnancies delivered at the Depart-
ment over the study period, 193 (1.97%) met the 
inclusion criteria. 40 (20.7%) of the patients were pri-
miparous and 153 (79.3%) multiparous. The age distri-
bution with respect to parity is shown in Table 1. 

Maternal characteristics are presented in Table 2. 
There was no difference in BMI at conception (23.63 
vs 24.54) or weight gain during pregnancy (12.48 vs. 
14.19) between the primiparous and multiparous moth-
ers. There were, however, significantly more women 
with a history of infertility in the primiparous group 
(40% vs. 12.4%, p<0.001) and more patients in this 
group conceived using IVF (32.5% vs. 3.3%, p<0.001) 
(Table 2). The number of patients with fibroids was also 
significantly higher in the primiparous group (20% vs. 
6.5%, p=0.028, OR=3.04; 95%CI 1.15–7.81). 

Primiparity was associated with an increased rate of 
oligohydramnios (12.5% vs. 2.61%, p=0.008; RR=4.78 
95%CI 1.15–20.63) and gestational hypertension (20% 
vs. 8.56%, p=0.039, RR=2.34, 95%CI 0.93–5.58%). 
There were no statistically significant differences 
between primiparas and multiparas with regard to 
other analyzed complications. The results of the analy-
sis are presented in Table 3.

The analysis of the delivery in the study group is pre-
sented in Table 4. Primiparas had a significantly greater 
risk of cesarean delivery (85% vs. 46.4%, p<0.001 
RR=1.83; 95%CI 1.42–2.12) and failed labor inductions 
(80% vs. 22.2%, p=0.02; RR=3.60 95%CI 1.04–5.29). 
The groups differed with regard to the indications for 
cesarean sections – the main indication in primiparas 

Tab. 1. The distribution of age and parity in the study group.

Age [yrs] Primiparas (n=40) Multiparas (n=153)

40 17 52

41 15 45

42 5 22

43 1 24

44 1 6

45 1 3

46 0 1

Tab. 2. Maternal demographic features and pre-existing medical conditions.

Primiparas (n=40) Multiparas (n=153) p-value

Mean maternal age* 40.93±1.14 41.35±1.35 0.09

Mean BMI* 23.63 24.54 0.15

Mean weight gain 12.48 14.19 0.40

Gravidity** 1.00 3.00 <0.001

Parity** 2.00 –

History of spontaneous abortion (%) 17 (42.5) 59 (38.6) 0.65

Number of spontaneous abortions (history) 0.68±1.05 0.54±0.87 0.65

History of infertility (%) 16 (40) 19 (12.4) <0.001

Use of IVF in current pregnancy (%) 13 (32.5) 5 (3.3) < 0.001

Pre-pregnancy hypertension (%) 0 12  (7.8) 0.067

Hyperthyroidism (%) 0 5 (3.3) 0.25

Hypothyroidism (%) 5 (12.5) 25 (16.4) 0.55

Pre-pregnancy diabetes mellitus (%) 1 (2.5) 3 (2.0) 0.83

* At  conception
** Median

was the history of infertility (17.6%), while in multipa-
ras delivery after previous CS (49.3%). Fibroids were 
also a common indication for cesarean section in pri-
miparas (8.8% vs. 1.6%, p=0.096). Other indications 
included fetal distress, risk of intrauterine infection and 
fetal malpresentation. The analysis of the study group 
proved a decrease in blood loss during labor with the 
higher number of pregnancy in multiparas (p=0.005, 
R=–0.206).

There was no relation between parity and preterm 
delivery in the studied material. The rate of preterm 
deliveries was 5% in primiparas and 11.1% in multipa-
ras (p=0.25), while mean gestational age was 38.6±1.3 
and 38.0±2.3, respectively. A weak negative correla-
tion was observed in multiparas between the number 
of pregnancy and gestational age at delivery (p=0.009, 
R=–0.188).

There were no differences in the neonatal outcome 
with regard to parity – results of the analysis are pre-
sented in Table 5. 
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DISCUSSION
Both in high and low income countries a trend to delay 
childbearing has been observed, especially among 
women who are better educated and have financial sta-
bility (Chan & Lao 2008). As a result of demographic 
changes, advanced maternal age is nowadays consid-
ered to be beyond 40 years of age instead of 35, as ear-
lier (Callaway et al. 2005). Nevertheless, women who 
delay child-bearing are at increased risk of infertility, 
as it is naturally more difficult to conceive (Johnson 
& Tough 2012). The problem of fertility in advancing 
age is a result of rapidly decreasing number of ovarian 
follicles and their lower sensitivity to gonadotrophins 
(Gadomska et al. 2010). However, the leading cause of 
fertility problems is poor oocyte quality. A high rate of 
mothers with a history of infertility was identified in 
the studied material in the group of primiparas. Every 
third of them was pregnant by means of IVF. Therefore 
it might be suspected that the most important reason 
for delayed child-bearing in this group of patients was 
failure to conceive and not a conscious decision. 

The rate of deliveries in women over 40 years of age 
varies from 1.9% in older studies (Jolly et al. 2000) to 
3.13–3.9% in more recent ones (Hoffman et al. 2007; 

Chan & Lao 2008; Kenny et al. 2013). In our study 
the rate was comparable to older reports and equaled 
1.97% (however, few cases of multiple pregnancies were 
excluded). The rate of primiparas among mothers over 
40 also varies from 14% (Jahromi & Husseini 2008) to as 
many as 33% (Chan & Lao 2008), however, the major-
ity of authors reported rates around 20–25%, which is 
similar to our results (20.7%) (Kenny et al. 2013; Jolly 
et al. 2000).

Delayed child-bearing is associated with an increased 
risk of obstetrical and perinatal complications, among 
them gestational hypertension and preeclampsia, ges-
tational diabetes and preterm delivery. Care providers 
need to be aware of that fact in order to optimize man-
agement to ensure the best possible outcome (Johnson 
& Tough 2012; Lie et al. 1998; Callaway et al. 2005). In 
more recently published studies the rates of perinatal 
mortality and morbidity in older women are obviously 
higher (Reddy et al. 2006; Josephs et al. 2005; Jacobsson 
et al. 2004). Additionally, parity is definitely a less stud-
ied, but an important confounding factor for adverse 
obstetric outcome (Chan & Lao 2008).

Gestational hypertension (GH) and preeclampsia 
(PE) are generally more often diagnosed in mothers 
of advanced age – their incidence varies from 3.2% to 

Tab. 3. The analysis of pregnancy complications in primiparas and multiparas.

Primiparas (n=40) Multiparas (n=153) RR 95% CI p-value

Gestational hypertension (%) 8 (20) 13 (8.6) 2.34 0.93–5.58 0.039

Preeclampsia (%) 2 (5.1) 4 (2.6) 1.95 0.25–11.97 0.43

GDM (%) 8 (20) 31 (20.3) 0.93

Oligohydramnios (%) 5 (12.5) 4 (2.6) 4.78 1.15– 20.63 0.008

Polihydramnios (%) 0 (0) 2 (1.3) 0.47

IUGR (%) 2 (5) 5 (3.3) 0.60

Fetal macrosomia (%) 3 (7.5) 7 (4.6) 0.46

Placenta praevia (%) 0 (0) 4 (2.6) 0.30

PPROM (%) 0 (0) 4 (2.6) 0.30

Tab. 4. The mode of delivery and delivery complications in primiparas and multiparas.

Primiparas (n=40) Multiparas (n=153) RR 95% CI p-value

Vaginal delivery (%) 6 (15) 79 (51.6) 0.29 0.12–0.61 <0.001

Instrumental delivery (%) 0 3 (2) 0.37

Cesarean section (%) 34 (85) 71 (46.4) 1.83 1.42–2.12 <0.001

Labor induction (%) 5 (12.5) 27 (17.6) 0.43

Failed labor induction (%) 4 (80) 6 (22.2) 3.60 1.04–5.29 0.02

Elective CS (%) 18 (54.5) 52 (73.2) 0.75 0.50–1.04 0.07

Emergency CS (%) 15 (45.5) 19 (26.8) 1.70 0.92–2.98 0.07

Postpartum hemorrhage (%) 0 9 (5.9) 0.12

Perineal lacerations 1 (2.5) 13 (8.5) 0.19
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18% for GH and 2.4–10.7% for PE (Yogev et al. 2010; 
Jolly et al. 2000; Jahromi & Husseini 2008; Diejomaoh 
et al. 2006). Additionally, the higher incidence of GH in 
primiparas of advanced maternal age is a well-known 
fact (Chan & Lao 1999). The risk of developing that 
particular complication in our material was also more 
than 2 times greater than in multiparous mothers – it 
reached 20%. It is moreover important to notice that a 
very high rate of oligohydramnios was detected in the 
primiparas in our study group (12.5%). Oligohydram-
nios is reported in 1–8% of pregnancies in Poland. The 
big span might be due to various criteria for oligohy-
dramnios (AFI <10 percentile for gestational age, larg-
est vertical amniotic fluid pocket less than 2 cm). Only 
few researchers reported data regarding oligohydram-
nios in older mothers – the rate was also higher than 
in younger population and reached 9% in women older 
than 44 years (Yogev et al. 2010).

Gestational diabetes is another more frequently 
diagnosed complication in women of advanced age. 
Jolly et al. estimated that the risk for older mothers is 
almost 4 times higher (Jolly et al. 2000). Various authors 
reported rates around 8–10% in women over 40 years 
of age with no data regarding parity (Yogev et al. 2010; 
Ludford et al. 2012; Hoffman et al. 2007). Chan and Lao 
reported a very high rate of GDM: 24.9% in primipa-
ras and 31% in multiparas over 40 (Chan & Lao 2008). 
Regardless of parity, the rate of GDM in the study group 
(20%) was very high in comparison to the general inci-

dence in Poland reported to be around 3–5% (Polish 
Gynecological Society 2011). This might be due to the 
fact that the Department is a tertiary center with an 
outpatient clinic for gestational diabetes, not only due 
to the advanced age of the mothers.

Preterm delivery is by far one of the most impor-
tant perinatal outcomes. The majority of papers 
reported that the risk of delivering preterm is greater in 
advanced age mothers, with significant relative risks of 
1.1–1.5 and rates ranging from 5.5% to 12.8% (Yogev et 
al. 2010; Ludford et al. 2012; Hoffman et al. 2007; Chan 
& Lao 2008; Kenny et al. 2013). Although the differ-
ences in the rate of preterm deliveries between studied 
subgroups in our material seemed important from the 
clinical point of view, it was not statistically significant 
(5% in primiparas and 11.1% in multiparas). It is prob-
ably due to the small number of analyzed subgroups. 
The general incidence of preterm delivery in Poland 
is reported to be around 6.9% (Polish Gynecological 
Society 2012). Chan and Lao also did not observe any 
significant elevation in neither of the groups, however, 
there were more preterm deliveries in primiparas in 
their study (Chan & Lao 1999). 

The most significant difference between the sub-
groups of patients was observed in the incidence of 
cesarean deliveries. Chan and Lao reported similar 
results with respect to parity, but the CS rate presented 
in their study was significantly lower (49%) (Chan & 
Lao 1999). The reasons contributing to such high rates 

Tab. 5. Neonatal outcome in primiparas and multiparas.

Primiparas (n=40) Multiparas (n=153) p-value

Mean birth weight [g] 3325.7 3250.5 0.77

Fetal abnormalities (%)* 3 (7.5)* 4 (2.6)* 0.14

Preterm birth (%) 2 (5.0) 17 (11.1) 0.25

Very preterm birth (%) 0 1 (0.7) 0.61

Extremely preterm birth (%) 0 3 (2.0) 0.37

Low birth weight (%) 3 (7.5) 13 (8.5) 0.84

Very low birth weight (%) 0 3 (2.0) 0.37

Extremely low birth weight (%) 0 2 (1.3) 0.47

1 minute Apgar score 8–10 87.5% 92.8% 0.28

4–7 12.5% 5.2% 0.10

0–3 0% 2% 0.37

5 minute Apgar score 8–10 100% 98% 0.37

4–7 0% 0% 1.00

0–3 0% 2% 0.37

*Fetal abnormalities included:
– Primiparas: Klinefelter syndrome, mosaic Turner syndrome, set of anomalies (VACTERL suspected)
– Multiparas: 47XXX aneuploidy, trisomy 13, Dandy-Walker syndrome and fetal pyelectasis
The neonates with 47XXX and trisomy 13 died shortly after birth. The mother of the neonate with Dandy-Walker syndrome developed 
HELLP syndrome.
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of CS in both primiparas (85%) and multiparas (46.4%) 
are complex. First of all, the number of cesarean sec-
tions performed worldwide is constantly increasing 
(Micek et al. 2014). Moreover, the increased risk for CS 
might be caused by the deterioration of uterine activity 
occurring with advancing age reported by some authors 
(Jolly et al. 2000). Higher incidence of diabetes melli-
tus and hypertension with its complications are also 
factors contributing to operative deliveries (Jahromi & 
Husseini 2008). Above all, due to high rate of infertility 
treatment and IVF pregnancies, especially in the pri-
miparous group, obstetricians and patients themselves 
are less likely to take risks associated with prolonged 
delivery. A decrease in the “decision threshold” for 
cesarean sections in such patients is referred to as “pre-
cious baby syndrome” (Carolan et al. 2003; Diejomaoh 
et al. 2006; Koo et al. 2012). Psychological exhaustion of 
patients over 40 may also play a role in this high rate of 
operative interventions (Gadomska et al. 2010).

The parity of advanced age mothers had no influ-
ence on neonatal outcome in the studied material. The 
incidence of LBW, VLBW and ELBW was quite low. 
This supports previous findings suggesting that the 
mean birth weight might not be affected by maternal 
age (Chan & Lao 1999; Jahromi & Husseini 2008; Ates 
et al. 2013).

Good general condition of newborns in 5th minute 
according to Apgar score in the whole study group sup-
ports the thesis of comparable neonatal results regard-
less of maternal age and parity (Bianco et al. 1996; 
Diejomaoh et al. 2006; Pawde et al. 2015). 

The major limitations of the study include its retro-
spective nature and a small study sample. In addition, 
potential confounding factors, such as socioeconomic 
and educational status of the patients were not analyzed, 
because such data were not available. Moreover, con-
trary to many studies, the enrollment criteria included 
age at conception, not delivery, which significantly 
reduced the study group. Women of advanced age were 
not compared with younger pregnant population, as 
data about patients from tertiary care center could be 
misleading and cause information bias. 

Nevertheless, this study provides evidence con-
necting primiparity with pregnancy complications in 
patients with advanced maternal age. This information 
could be valuable for women who consider postpon-
ing motherhood and helpful for couples during family 
planning. However, delayed child-bearing may also be 
caused by factors beyond woman’s choice. Treatment 
options provided for couples who want to become par-
ents but are unable to conceive spontaneously should 
include detailed data on possible pregnancy compli-
cations, as both advanced maternal age and assisted 
reproductive technologies are risk factors for adverse 
pregnancy outcomes (Johnson & Tough 2012). 

As parity might be considered an additional poten-
tial risk factor for certain obstetric complications, each 
case of advanced maternal age should be managed indi-

vidually. The older patients planning to conceive, espe-
cially for the first time, should be properly counseled 
and informed about possible perinatal problems.

Disclosure: The authors declare no conflict of interest.

REFERENCES

1  Ates S, Batmaz G, Osman S, Molla T, Dane C, Dane B (2013). Preg-
nancy Outcome of Multiparous Women Aged over 40 Years. Int J 
Reprod Med. 2013: 287519.

2  Bianco A, Stone J, Lynch L, Lapinski R, Berkowitz G, Berkowitz RL 
(1996). Pregnancy outcome at age 40 and older. Obstet Gynecol. 
87: 917–22.

3  Callaway LK, Lust K, McIntyre HD (2005). Pregnancy outcomes in 
women of very advanced maternal age. Aust N Z J Obstet Gynae-
col. 45(1): 12–6.

4  Carolan M (2003). The graying of the obstetric population: impli-
cations for the older mother. J Obstet Gynecol Neonatal Nurs. 
32: 19–27.

5  Chan BCP, Lao TTH (1999). Influence of parity on the obstetric 
performance of mothers aged 40 years and above. Hum Reprod. 
14(3): 833–7.

6  Chan BCP, Lao TTH (2008). Effect of parity and advanced mater-
nal age on obstetric outcome. Int J Gynaecol Obstet. 102(3): 
237–41.

7  Diejomaoh MF, Al-Shamali IA, Al-Kandari F, Al-Qenae M, Mohd AT 
(2006). The reproductive performance of women at 40 years and 
over. Eur J Obstet Gynecol Reprod Biol. 126(1): 33–8.

8  Gadomska H, Gluszak M, Wielgos M (2010). Premenopausal pro-
creation. Przegl Menop. 2: 84–86.

9  Hoffman MC, Jeffers S, Carter J, Duthely L, Cotter A, González-
Quintero VH (2007). Pregnancy at or beyond age 40 years is asso-
ciated with an increased risk of fetal death and other adverse 
outcomes. Am J Obstet Gynecol. 196(5): 11–3.

10  Jacobsson B, Ladfors L, Milsom I (2004). Advanced maternal 
age and adverse perinatal outcome. Am J Obstet Gynecol. 104: 
727–33.

11  Jahromi BN, Husseini Z (2008). Pregnancy outcome at maternal 
age 40 and older. Taiwan J Obstet Gynecol. 47(3): 318–321.

12  Johnson JA, Tough S (2012). Delayed child-bearing. J Obstet Gyn-
aecol Can. 34(1): 80–93.

13  Jolly M, Sebire N, Harris J, Robinson S, Regan L (2000). The risks 
associated with pregnancy in women aged 35 and older. Hum 
Reprod. 15(11): 2433–7.

14  Joseph KS, Allen AC, Dodds L, Turner LA, Scott H, Liston R (2005). 
The perinatal effects of delayed childbearing. Obstet Gynecol. 
105: 1410–8.

15  Kenny LC, Lavender T, McNamee R, O’Neill SM, Mills T, Khashan 
AS (2013). Advanced maternal age and adverse pregnancy out-
come: evidence from a large contemporary cohort. PLoS One. 
8(2): e56583.

16  Koo YJ, Ryu HM, Yang JH, Lim JH, Lee JE, Kim MY, Chung JH 
(2012). Pregnancy outcomes according to increasing maternal 
age. Taiwan J Obstet Gynecol. 51: 60–5.

17  Lie RT, Rasmussen S, Brunborg H, Gjessing HK, Lie-Nielsen E, 
Irgens LM (1998). Fetal and maternal contributions to risk of pre-
eclampsia: population based study. BMJ. 316: 1343–7.

18  Lisonkova S, Janssen PA, Sheps SB, Lee SK, Dahlgren L (2010). The 
effect of maternal age on adverse birth outcomes: does parity 
matter? J Obstet Gynaecol Can. 32(6): 541–8.

19  Ludford I, Scheil W, Tucker G, Grivell R (2012). Pregnancy out-
comes for nulliparous women of advanced maternal age in 
South Australia, 1998–2008. Aust N Z J Obstet Gynaecol. 52(3): 
235–41.

20  Micek M, Kosinska-Kaczynska K, Godek B, Krowicka M, Szymusik 
I, Wielgos M (2014). Birth after a previous cesarean section – 
what is most important in making a decision? Neuro Endocrinol 
Lett. 35(8): 718–23.



393Neuroendocrinology Letters Vol. 36 No. 4 2015 • Article available online: http://node.nel.edu

Pregnancy beyond the age of 40

21  Millis T, Lavender T (2011). Advanced maternal age. Obstet Gyne-
col Reprod Med. 21(4): 107–11.

22  Pawde AA, Kulkarni MP, Unni J (2015). Pregnancy in women aged 
35 years and above: a prospective observational study. J Obstet 
Gynaecol India. 65(2): 93–6.

23  Polish Gynecological Society (2011). Polish Gynecological 
Society standards of medical care in management of women 
with diabetes. Ginekol Pol. 82: 474–9 [In Polish with an English 
abstract].

24  Polish Gynecological Society (2012). Recommendations of the 
Polish Gynecological Society Expert Committee regarding appli-
cation of progesterone in obstetrics and gynecology. Ginekol 
Pol. 83: 76–9 [In Polish with an English abstract].

25  Reddy UM, Ko CW, Willinger M (2006). Maternal age and the risk 
of stillbirth throughout pregnancy in the United States. Am J 
Obstet Gynecol. 195(3): 764–70.

26  Yogev Y, Melamed N, Bardin R, Tenenbaum-Gavish K, Ben-Shitrit 
G, Ben-Haroush A (2010). Pregnancy outcome at extremely 
advanced maternal age. Am J Obstet Gynecol. 203(6): 558.e1–7.


