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Abstract. – OBJECTIVE: Current evidence of 
the maternal, perinatal and neonatal outcomes 
in twin pregnancies among mothers with ad-
vanced age is unclear, especially for mothers 
with age above 40 years. 

MATERIALS AND METHODS: A systematic 
search was conducted using the PubMed, Sco-
pus, and Google Scholar databases. Studies 
that were observational in design or analysed 
retrospective data were considered for inclu-
sion. The included studies had to be conducted 
in twin pregnancies and should have document-
ed the effect of maternal age on obstetric and/
or neonatal outcomes. Statistical analysis was 
performed using STATA software.   

RESULTS: A total of 20 studies were consid-
ered for inclusion. All the studies were based 
on retrospective data. Compared to mothers 
aged under 40 years, those with advanced age 
(≥40 years) had increased risk of caesarean 
delivery [RR 1.20, 95% CI: 1.05, 1.37], gestation-
al hypertension [RR 2.71, 95% CI: 1.72, 4.27], 
gestational diabetes mellitus [RR 2.03, 95% CI: 
1.28, 3.21], preterm birth [RR 2.47, 95% CI: 1.09, 
5.80], neonatal admission to intensive care unit 
[RR 1.78, 95% CI: 1.21, 2.64] and perinatal and/or 
neonatal mortality [RR 5.76, 95% CI: 1.11, 29.7]. 
The risk of gestational diabetes mellitus [RR 
1.52, 95% CI: 1.21, 1.90] and having caesarean 
delivery [RR 1.19, 95% CI: 1.10, 1.28] was higher 
in mothers with ≥35 years of age, compared 
to those <35 years. There were no significant 
differences in the risk of adverse neonatal out-
comes among the mothers with age ≥35 years. 
However, in these mothers, the risk of perinatal/
neonatal mortality [RR 0.82, 95% CI: 0.76, 0.88] 
was comparatively lower than in mothers under 
35 years of age. There appeared no significant 
risk of advanced maternal age for postpartum 
haemorrhage, hospitalization during pregnancy 
and premature rupture of membranes.   

CONCLUSIONS: The increased risk of mater-
nal, neonatal and perinatal outcomes in mothers 
with advanced age highlights the need for close 
follow-up, early detection and management of 
medical complications in twin pregnancies. 

Key Words:
Twin pregnancy, Maternal age, Maternal out-

comes, Perinatal outcomes, Neonatal outcomes, Me-
ta-analysis.

Introduction

The recent years have seen women postpon-
ing childbearing to a later age when they are eco-
nomically stable and have achieved desired career 
goals1,2. Studies3,4 have noted increasing maternal 
age to be related to the risk of infertility and con-
sequent need for assisted reproduction. Use of 
assisted reproductive technology has been docu-
mented to increase the risk of multiple pregnan-
cies, especially twin pregnancies5,6. The current 
set of evidence, mostly from singleton pregnan-
cies, indicates that increasing maternal age (most-
ly older than 35 years of age) at the time of con-
ception is associated with increased risk of poor 
maternal, perinatal and neonatal outcomes7,8. 
Some of these include risk of pregnancy induced 
hypertension, preterm birth, antepartum haemor-
rhage, baby with low birth weight, caesarean sec-
tion, perinatal mortality and respiratory distress 
in the newborn (low APGAR score)7-11. Also, wor-
thy to note is that twin pregnancies have their set 
of complications and adverse impact on maternal 
and neonatal outcomes. The adverse effect profile 
for twin pregnancies includes prematurity, ges-
tational hypertension, postpartum haemorrhage, 
small for gestational age (SGA i.e., birth weight 
below the 10th percentile for that gestational age) 
babies and gestational diabetes mellitus12,13. Fur-
ther, babies born out of twin pregnancies may 
require additional medical care that might add 
to the health care cost. Based on these consid-
erations, it is intuitive to expect that the rates of 
complications and adverse obstetric and neona-
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tal outcomes may be higher in twin pregnancies 
among mothers with advanced age. 

There is lack of systematically pooled evidence 
on the effect of advanced maternal age on mater-
nal, perinatal and neonatal outcomes in twin preg-
nancies. While there are studies14,15 that report an 
increased incidence of gestational diabetes, caesar-
ean section and maternal morbidity among moth-
ers with age more than 35 years, others16-18 show 
no significant impact of maternal age on perina-
tal and other obstetric outcomes. There are also 
some studies19-21 that show a protective effect of ad-
vanced maternal age on outcomes such as perinatal 
mortality and preterm birth. All this variability in 
the evidence was attempted to be synthesized in a 
meta-analysis by Zipori et al22 wherein the authors 
showed that advanced maternal age (considered 
as ≥35 years in the review), compared to maternal 
age of <35 years, increased the risk of gestational 
diabetes (odds ratio of 1.57) and caesarean deliv-
ery (odds ratio of 1.69) but reduced the incidence 
of preterm birth (<37 weeks of gestational age) by 
11%. No significantly increased risk of pregnancy 
induced hypertension, small for gestational age, 
admission to neonatal intensive care unit (NICU), 
low birth weight and perinatal death was noted 
among mothers with advanced age22. 

Studies23-25 have now started to look at obstetric 
outcomes between maternal age of ≥40 years and 
<40 years. The general age of marriage in many de-
veloped and even in developing countries is getting 
shifted to mid-30s and further, there are expectations 
of a financial security before planning a pregnan-
cy1,26. Based on these considerations, it may make 
more sense to include the additional set of studies 
looking at outcomes based on maternal age of ≥40 
years and <40 years to provide a more holistic and 
comprehensive insight into this issue. Nurses play 
an important role in helping expectant mothers to 
avoid and possibly, recognize health problems that 
might present during, or after birth. The nursing 
team works closely with mothers throughout the 
antenatal period. Twin pregnancy is always con-
sidered as high-risk condition and identification, as 
well of management of complications is technically 
demanding and requires immense expertise and a 
competent medical team. Nursing personnel form 
an integral component of such a team and therefore, 
it is imperative that they are aware of the most up-
dated evidence in terms of risk factors for poor ob-
stetric and neonatal outcomes in twin pregnancies. 
The current meta-analysis was conducted with the 
aim to update the earlier meta-analysis on maternal 
and neonatal outcomes of twin pregnancies in wom-

en with advanced age. The age categories consid-
ered for the current meta-analysis were ≥35 and <35 
years, as well as ≥40 and <40 years.

Materials and Methods

Search Strategy
This study was conducted according to PRIS-

MA (Preferred Reporting Items for Systematic Re-
views and Meta-analyses) guidelines. English-lan-
guage papers published prior to July 15th, 2021 
were systematically searched through PubMed, 
Scopus, and Google Scholar electronic databases 
using medical topic heading (MeSH) terminology 
and free text words. The search strategy includ-
ed the following: (maternal age OR mother age) 
AND (twin pregnancy OR dichorionic twin preg-
nancy OR monochorionic twin pregnancy) AND 
(pregnancy outcomes OR maternal outcomes OR 
neonatal outcomes OR perinatal outcomes OR de-
livery outcomes OR adverse birth outcomes). This 
search aimed to identify studies examining mater-
nal, perinatal, and/or neonatal outcomes among 
twin pregnancies based on maternal age. We pro-
spectively registered the review protocol on PROS-
PERO with registration no CRD42021267345.

Selection Criteria and Methods
After parsing studies returned by the search 

process and removing duplicates, two team mem-
bers independently screened all titles and ab-
stracts. Following this, studies of interest moved 
to full-text review. Any disagreements regarding 
study inclusion were resolved via discussion. 
Only studies that fulfilled inclusion criteria were 
included for meta-analysis. In order to identify 
additional literature, the reference list of the stud-
ies included in the review was also examined.

Inclusion Criteria
Studies investigating twin pregnancies that 

were observational in design (either cohort, 
case-control, or analysed retrospective data) were 
considered for inclusion. Studies must have exam-
ined maternal and/or neonatal outcomes in twin 
pregnancies based on maternal age categories.  

Exclusion Criteria
Review articles and case reports were not in-

cluded. Studies that did not provide data on out-
comes of interest, did not investigate twin preg-
nancies, or did not provide comparative findings 
based on maternal age categories were excluded. 
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Data Extraction and Quality Assessment
Two study authors independently extracted 

data from included studies using a pre-deter-
mined data extraction guide. Extracted data in-
cluded study identifiers (author name, study year, 
study country), study design details, subject char-
acteristics, overall sample size, and main findings. 
The quality of studies included in the review was 
assessed using the Newcastle-Ottawa Quality As-
sessment Scale27.

Statistical Analysis
This meta-analysis, performed using STATA 

version 16.0, reported effect sizes as pooled rel-
ative risks (RRs) for categorical outcomes and 
weighted mean differences (WMDs) for contin-
uous outcomes. Effect sizes were reported with 
95% confidence intervals (CI). Heterogeneity was 
denoted by the I2 metric. When I2 exceeded 50%, 
a random effects model was employed28. p-values 
under 0.05 were considered statistically signifi-
cant. Publication bias presence was assessed us-
ing Egger’s test. 

Results

Selection of Articles, Study 
Characteristics and Quality of Included 
Studies

Using the search strategy and after remov-
al of the duplicates, overall, 1261 citations were 
obtained (Figure 1). Screening of the titles led 
to removal of 937 papers. Out of the remaining 
324 citations, 289 were excluded after reading 
the abstract. The remaining 35 papers were re-
viewed in detail and finally, 20 were considered 
for the inclusion14-21,23-25,29-38. Table I presents the 
details of the studies included in the review. All 
the studies were based on retrospective data. Four 
studies14,18,20,25,29,30,35,36 each were conducted in 
Israel and USA. Two studies16,24,32-34,38 each were 
done in United Kingdom, China and Japan. One 
study15,17,19,21,23,31 each was done in Spain, Belgium, 
South Korea, Canada, Italy and Greece. There 
were 16 studies14-21,30-37 that compared outcomes of 
interest in maternal age more than or equal to 35 
years, compared to age under 35 years. Another 4 

Figure 1. Selection process of the studies included in the review.
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studies23-25,29 compared the outcomes in advanced 
maternal age group (≥40 years) compared to ma-
ternal age under 40 years. The included studies 
were of good quality.

Outcomes Among Mothers 
with Advanced Age (≥40 years)
in Comparison to Mothers Under
40 Years of Age

Compared to mothers with age under 40 years, 
those with advanced age (≥40 years) had in-
creased risk of caesarean delivery [RR 1.20, 95% 
CI: 1.05, 1.37; I2=60.7%, N=4], gestational hyper-
tension [RR 2.71, 95% CI: 1.72, 4.27; I2=54.0%, 
N=4] and gestational diabetes mellitus [RR 2.03, 
95% CI: 1.28, 3.21; I2=22.0%, N=4] (Figure 2). 
Egger’s test did not indicate the presence of publi-
cation bias (p=0.27 for caesarean section; p=0.61 
for gestational hypertension and p=0.23 for ges-
tational diabetes). There was no significant risk 
of advanced maternal age for postpartum haem-
orrhage, hospitalization during pregnancy and 
premature rupture of membranes; however, the 
number of pooled studies for these outcomes was 
very small (Figure 2).

Compared to mothers with age under 40 
years, those with advanced age (≥40 years) had 
increased risk of preterm birth [RR 2.47, 95% 
CI: 1.09, 5.80; I2=79.3%, N=4], admission to neo-

natal intensive care unit (NICU) [RR 1.78, 95% 
CI: 1.21, 2.64; I2=61.8%, N=2], perinatal and/or 
neonatal mortality [RR 5.76, 95% CI: 1.11, 29.7; 
I2=0.0%, N=2] (Figure 3). The mean gestational 
age (in weeks) [WMD -0.93, 95% CI: -1.50, -0.36; 
I2=0.0%, N=2] and birth weight (in grams) [WMD 
-79.6, 95% CI: -139.8, -19.4; I2=33.9%, N=4] was 
lower in infants born to mothers with advanced 
age. No significant increase in the risk of infant 
born with low birth weight was noted in mothers 
with advanced age [RR 1.14, 95% CI: 0.90, 1.46; 
I2=56.5%, N=3] (Figure 3).  Egger’s test did not 
indicate the presence of publication bias (p=0.31 
for preterm birth; p=0.29 for admission to NICU; 
p=0.78 for mortality; p=0.66 for mean gestational 
age; p=0.51 for mean birth weight and p=0.93 for 
low birth weight).

 
Outcomes Among Mothers with 
Age ≥35 Years in Comparison 
to Mothers Under 35 Years of Age

The risk of gestational diabetes mellitus [RR 
1.52, 95% CI: 1.21, 1.90; I2=51.4%, N=10] and 
having caesarean delivery [RR 1.19, 95% CI: 1.10, 
1.28; I2=85.5%, N=12] was higher in mothers with 
≥35 years of age, compared to those <35 years 
(Figures 4). Egger’s test did not indicate the pres-
ence of publication bias (p=0.79 for caesarean 
section and p=0.41 for gestational diabetes). There 

Table I. Characteristics of the studies included in the meta-analysis.

Author (year  Study design Country Comparison Sample size
of publication)    groups   (pregnant mothers) 

Avnon et al29 Retrospective cohort  Israel ≥ 45 and < 45 years 171 
Crespo et al15 Retrospective cohort  Spain ≥ 35 and < 35 years 603 
Delbaere at al21 Retrospective cohort  Belgium 25-29 and ≥ 35 years 1180 
Fox et al18 Retrospective cohort  USA ≥35 or <35 years. 145 
Gluck et al30 Retrospective  Israel ≥35 or <35 years. 706
Kathiresan et al14 2011 Retrospective  USA  ≥35 and <35 years 2144
Laskov et al25 Retrospective cohort  Israel ≥45 and <40 years 141 
Lee et al31 Retrospective cohort South Korea >35 and <35 years 1936 
Lisonkova et al19 Retrospective cohort Canada > 35 and < 35 years 1819 
Lisonkova et al32 Retrospective cohort  UK ≥ 35 and 20-29 years 2541 
McLennan et al20 Retrospective cohort USA  ≥ 35 and < 35 years 693,236 
Min et al33 Retrospective  China ≥ 35 and < 35 years 2363 
Mullins et al34 Retrospective  UK ≥ 35 and < 35 years 1158 
Pinzauti et al23 Retrospective observational Italy ≥ 40 and < 40 years 430
Prapas et al17 Retrospective cohort Greece ≥ 35 and < 35 years 238 
Suzuki et al16 Retrospective  Japan ≥ 40 and < 40 years  653 
Suzuki et al24 Retrospective  Japan ≥ 35 and < 35 years  131 
Toussia-Cohen et al35 Retrospective cohort  Israel ≥ 35 and < 35 years 1240 
Xiong et al36 Retrospective cohort USA ≥ 35 and < 35 years 1240 
Zhu et al37 Retrospective  China ≥ 35 and < 35 years 470 
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was no excess risk of gestational hypertension, 
postpartum haemorrhage, hospitalization during 
pregnancy and premature rupture of membranes 
among mothers with age ≥35 years (Figures 4). 

There were no significant differences in the 
risk of adverse neonatal outcomes among the 
mothers with age ≥35 years and those under 35 
years of age, except for perinatal/neonatal mor-
tality (Figures 5). In mothers with age ≥35 years, 
the risk of perinatal/neonatal mortality [RR 0.82, 
95% CI: 0.76, 0.88; I2=0.0%, N=10] was compara-

tively lower (Figure 5). The risk of small for ges-
tational age baby [RR 1.01, 95% CI: 0.81, 1.26; 
I2=71.5%, N=6] and admission to NICU [RR 0.99, 
95% CI: 0.90, 1.11; I2=58.9%, N=9] was similar in 
both maternal age strata (Figures 5). 

Infants born to mothers with age ≥35 years 
had higher mean birth weight [WMD 65.7, 95% 
CI: 15.2, 116.1; I2=76.1%, N=10] compared to 
those born to mothers with age <35 years. How-
ever, this increase in mean birth weight did not 
translate into lower risk of low birth weight [RR 

Figure 2. Maternal outcomes of twin pregnancy among mothers with advanced age, compared to those with age under 40 years.
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0.94, 95% CI: 0.86, 1.02; I2=26.1%, N=7]. The 
mean gestational age (in weeks) [WMD -0.15, 
95% CI: -0.54, 0.25; I2=0.0%, N=2] was similar in 
the two maternal age groups. Egger’s test did not 
indicate the presence of publication bias (p=0.38 
for preterm birth; p=0.41 for neonatal/perinatal 
mortality; p=0.18 for low birth weight; p=0.93 for 
small for gestational age; p=0.11 for admission to 
NICU; p=0.34 for mean gestational age; p=0.82 
for mean birth weight).

Discussion

The current meta-analysis was conducted 
with the intention to update the pooled evidence 

on the impact of increasing maternal age on 
maternal, perinatal, and neonatal outcomes in 
twin pregnancy. Nurses are an integral part of 
the team in the management of high-risk preg-
nancies, including twin pregnancies. Nursing 
team brings a wide array of skills and helps in 
the implementation of the management guide-
lines. It is therefore necessary that the nursing 
team has access to the most updated evidence so 
that they can contribute to the multidisciplinary 
obstetric and Pediatric care team. The findings 
of the present meta-analysis would be useful to 
the nursing team as it presents the most updated 
comparative evidence on the effect of advanced 
maternal age on maternal, perinatal, and neona-
tal outcomes.

Figure 3. Neonatal outcomes of twin pregnancy among mothers with advanced age, compared to those with age under 40 years.
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Figure 4. Risk of gestational hypertension, diabetes mellitus, caesarean delivery, post-partum haemorrhage, hospitalization 
and premature rupture of membranes among mothers with age ≥35 years, compared to those with age under 35 years.
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Figure 5. Risk of preterm delivery, low birth weight, small for gestational age, admission to NICU and perinatal/neonatal 
mortality among mothers with age ≥35 years, compared to those with age under 35 years.
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Through inclusion of 20 studies, the analy-
sis largely supports that increased maternal age, 
particularly above 40 years, is associated with 
increased risk of caesarean delivery, gestational 
hypertension and gestational diabetes mellitus. 
Further, in this high-risk subset of mothers with 
age over 40 years, there is an increased risk of 
preterm birth, admission to neonatal intensive 
care unit (NICU), perinatal and/or neonatal mor-
tality. There was no significant risk of advancing 
maternal age for postpartum haemorrhage, hospi-
talization during pregnancy and premature rup-
ture of membranes. 

In our review, especially for mothers with age 
≥35 years, compared to mothers under 35 years of 
age, there were no significant differences in the 
adverse neonatal outcomes, except for lower risk 
perinatal/neonatal mortality. The risk of small for 
gestational age baby and admission to NICU was 
similar in both maternal age strata (i.e., ≥35 and 
<35 years). The overall impression from the find-
ings is that maternal age above 40 years is associ-
ated with both adverse maternal and neonatal out-
comes whereas maternal age above 35 years, and 
possibly under 40 years, is associated with adverse 
maternal outcomes but appears not to negatively 
affect the perinatal and neonatal outcomes.

The findings of the study are similar to the pre-
vious meta-analysis done by Zipori et al22, wherein 
they showed an increased risk of gestational dia-
betes and caesarean delivery among mothers aged 
≥35 years with twin pregnancy, compared to those 
under 35 years of age. That maternal age in twin 
pregnancies is not associated with increased risk 
of gestational hypertension is also confirmed by 
the findings of our meta-analysis. Similar to the 
findings of the previous review, our findings also 
support no increased risk of small for gestational 
age and admission to NICU. The strength of our 
review is that it further explores the risks associ-
ated with maternal age more than 40 years. We 
were able to show that advanced maternal age (≥40 
years) was significantly associated with increased 
risk not only for the mother but also the child.

The finding of increased rate of caesare-
an delivery among mothers with increasing age 
has previously been documented as well38,39. A 
review that was not restricted to twin pregnan-
cies showed that mothers with advanced age, 
compared to younger mothers, were more like-
ly to have labour dystocia and this observation 
spanned across both nulliparous and multiparous 
mothers40. The reasons for high rates of caesarean 
delivery in these mothers could be multifactorial 

and some of the factors could be associated with 
medical complications, need for induction of la-
bour, seemingly lower potential to bear labour 
pain, as well as the family or the mother’s request 
for planned caesarean delivery41,42. We noted that 
the risk of gestational diabetes mellitus was high 
in elderly mothers and gestational diabetes in it-
self is a risk factor for foetal macrosomia, thereby 
necessitating caesarean delivery43,44.

The review noted no significant differences in 
the perinatal and neonatal outcomes among old-
er (≥35 years) and younger mothers (<35 years) 
except for reduced risk of mortality. This might 
be partly explained by the possibility that older 
women may be more likely to attend antenatal 
care clinics and closely followed up, thereby fa-
cilitating early identification of complications and 
their management22,45. This in turn may reduce 
the adverse effects on their infant and reduce the 
risk of mortality. On the other hand, the review 
also shows that maternal age ≥40 years, compared 
to <40 years is associated with adverse neonatal 
outcomes. This seems contradictory and a likely 
possibility is to question the definition of cut-off 
to label a mother as having advanced age. Most of 
the studies label a mother as having advanced age 
using a cut-off of 35 years but this is arbitrary and 
there is no universal harmonised definition. Few 
studies46-48 also suggest considering an age of ≥40 
years as advanced maternal age. There is definite-
ly a need to look at age as a continuous variable 
and understand how increasing age impacts peri-
natal and neonatal outcomes. 

Conclusions

Twin pregnancy should always be considered 
as high risk and followed up with caution and vig-
ilance.  The findings of the meta-analysis high-
light the increased risk of maternal and neonatal 
outcomes among mothers aged above 40 years 
and notably, an increased risk of maternal adverse 
outcomes such as gestational diabetes mellitus 
and caesarean section in mothers aged above 35 
years. The findings underscore the need for addi-
tional close follow-up and supervision in mothers 
with age above 35 years, more so for those aged 
above 40 years, with the intent to detect and man-
age any maternal, perinatal and neonatal com-
plications at the earliest. The meta-analysis also 
calls for more studies to look at maternal age as 
a continuous variable in determining the risk of 
obstetric and perinatal outcomes.  
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