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RISK ASSESSMENT IN PREGNANCY  
AMONG WOMEN AGED OVER FORTY

Ana-Meyra Potkonjak1, Ivka Djaković1, Senka Sabolović Rudman1, Lara Poljak2 and Vesna Košec1

1Department of Gynecology and Obstetrics, Sestre milosrdnice University Hospital Centre, Zagreb, Croatia;  
2School of Dental Medicine, University of Zagreb, Zagreb, Croatia

SUMMARY – The objective of this study was to assess the relationship between women’s age  
and risk of pregnancy-related complications. The study was a retrospective cohort analysis of the 
pregnancy-related complications and outcomes between two age groups of parturient women. 
 Categorical data were expressed as absolute and relative frequencies. Statistical analysis was performed 
using χ2-test. The incidence of gestational diabetes was higher in the 40-47 age group as compared 
with the 20-24 age group. The rates of hypertension, preeclampsia, intrahepatic cholestasis of 
 pregnancy and hypothyroidism did not differ between the two groups. The rates of labor induction, 
oxytocin use, vaginal delivery, and need for episiotomy were higher in younger age group. Dystocia and 
breech presentation as indications for cesarean section were more common among younger women. 
According to study results, the risk of gestational diabetes and rates of cesarean delivery increased with 
advanced maternal age.
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Introduction

Similar to western countries, an increasing number 
of pregnancies among women over 40 years of age has 
also been recorded in Croatia. These findings can be 
attributed to life conditions, socioeconomic circum-
stances, and a high rate of success of in vitro fertiliza-
tion methods. According to the Croatian Institute of 
Public Health, in 2017, there were 3.4% of parturient 
women aged 40-44 and 0.16% over age 451. Birth rate 
among women aged 40-44 was 8.7/1000 deliveries in 
2016 and 9/1000 deliveries in 20171,2. The EURO-
STAT report also ranks Croatia higher in comparison 
to other countries with high rates of older parturient 
women3. This study evaluated the relationship between 
women’s age and risk of pregnancy-related compli-
cations in a tertiary-care hospital during a period of 
one year.

Subjects and Methods

This retrospective cohort analysis evaluated preg-
nancy outcomes in two age groups of parturient wom-
en, i.e. 20-24 and 40-47 years of age. The study was 
conducted on a sample of 362 postpartum women at 
the Department of Gynecology and Obstetrics, Sestre 
milosrdnice University Hospital Centre in 2017. Pa-
tient data were retrieved from hospital records. The 
study was approved by the institutional Ethics Com-
mittee.

Study participants were selected according to their 
age. Advanced maternal age is defined as maternal age 
above 35, very advanced maternal age as age above 40, 
and extremely advanced maternal age as age above 45 
years at childbirth4.

Considering the rising trend of childbearing at or 
above the age of 40 and the potential adverse out-
comes, we investigated pregnancies of mothers older 
than 40 and compared them to the group of women 
aged 20-245. The women having given birth in 2017, 
aged 20-24 and 40-47 were included. All singleton 
pregnancies over 22 weeks of gestation were analyzed. 
During that period, no cases of stillborn were recorded 
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at our Department. Exclusion criteria were history of 
multiple pregnancies and pregnancies that ended be-
fore the 22nd week.

The following data were retrieved: maternal age, 
parity, health status, and pregnancy associated condi-
tions such as gestational diabetes, preeclampsia and 
hypertensive disorders, intrahepatic cholestasis in 
pregnancy, hypothyroidism, incidence of nutritional 
and respiratory placental insufficiency, need for labor 
induction or expectant management, mode of delivery, 
need for instrumental or operative delivery, gestational 
age at birth, and birth weight. The diagnosis of gesta-
tional diabetes was based on the International Asso-
ciation of Diabetes and Pregnancy Study Group crite-
ria6. Gestational hypertension and preeclampsia were 
defined according to the American College of Obste-
tricians and Gynecologists criteria7.

Clinical guideline issued by the Society for Mater-
nal-Fetal Medicine was used to diagnose intrahepatic 
cholestasis in pregnancy8. The diagnosis of thyroid 
dysfunction was based on the American Thyroid As-
sociation guidelines8. Categorical data were expressed 
as absolute and relative frequencies. Statistical analysis 
was performed using the χ2-test. Statistical Package 
for Social Sciences (SPSS v. 19) was used on statistical 
analysis.

Results

The study included 362 women, i.e. 118 (32.6%) in 
the 40-47 age group and 244 (67.4%) in the 20-24 age 
group. The incidence of gestational diabetes was 38.1% 
in the 40-47 age group, compared with 26.2% in the 
20-24 age group, yielding a statistically significant dif-
ference (χ2=5.358; p<0.05). The rate of hypertension, 
preeclampsia, cholestasis and hypothyroidism did not 
differ between the two groups. Labor induction rate 
was higher in the 20-24 age group (35.2% vs. 12.7%), 
yielding a statistically significant difference (χ2=20.077; 
p<0.01). The rate of oxytocin use also was significantly 
higher in the younger group (58.6% vs. 46.6%; 
χ2=4.619; p<0.05). Similarly, the rate of vaginal deliv-
ery was higher in the younger age group, with a statis-
tically significant difference (χ2=13.540, p<0.05), and 
so was the rate of episiotomy (χ2=15.297; p<0.01). The 
rates of cervical rupture, vaginal and perineal tear did 
not differ between the groups. The rate of cesarean sec-
tion was higher in the 40-47 age group (χ2=5.358; 

p<0.05). Dystocia as an indication for cesarean section 
was more common in the 20-24 age group (χ2=11.086; 
p<0.01), just like breech presentation (χ2=7.908: 
p<0.01). The rate of respiratory or nutritive placental 
insufficiency and intrauterine asphyxia did not differ 
between the groups.

Discussion

Recently, the number of pregnancies at an advanced 
maternal age is increasing9, which has led to an in-
creased number of studies assessing adverse effects of 
advanced maternal age on pregnancy outcomes. Al-
though an increased risk of undesirable outcome has 
been reported in older pregnant women, there still are 
controversies about this relationship10,11. The main 
problems are definition of pregnancy outcome and 
heterogeneity of study groups.

It is known that insulin sensitivity decreases with 
age due to deterioration of beta cell function. In this 

Fig. 1. Incidence of gestational diabetes (GDM)  
in two age groups (χ2=5.358; p<0.05).

Fig. 2. The rate of vaginal delivery was higher  
in younger age group with a statistically significant 
difference (χ2=13.540; p<0.05).
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context, our study showed a significantly higher inci-
dence of gestational diabetes in the group of older 
women. These results are consistent with those report-
ed by Shan et al. who found two to three times higher 
incidence of gestational diabetes among women with 
advanced age12. Some other studies confirmed these 
results13,14. A meta-analysis conducted by Li et al. re-
vealed the risk of gestational diabetes to rise linearly 
with maternal age15. As stated in the literature, the in-
creased risk of gestational diabetes due to advanced 
maternal age can been demonstrated after adjustment 
for additional factors such as obesity and parity16. To 
demonstrate this, maternal age over 35 years increases 
the risk of gestational diabetes three times, while obese 
women are five times more likely to develop gestation-
al diabetes16. Additionally, ethnic differences influence 
the risk of gestational diabetes. Thus, an increased risk 
of gestational diabetes is found in Asian women com-
pared to European women15.

The reported results on the increased risk of other 
pregnancy associated conditions such as gestational 
hypertension and preeclampsia9,10 in relation to ad-
vanced maternal age were not confirmed in our study. 
So far, the increased risk of developing hypertensive 
disorders in pregnancy with increasing maternal age 
has been attributed to oxidative stress and decreased 
levels of nitric oxide with negative effect on endothe-
lium relaxation17. Compared with the group of preg-
nant women younger than 30, the risk of developing 
hypertension in pregnancy is 1.2 and 1.6 times higher 
in mothers aged 35-39.9 and 40-44.9, respectively. The 
risk of developing preeclampsia increases by 4% with 
every year after the age of 3218. Recently, hemodynam-
ic changes and myocardial remodeling process in preg-
nancy have been largely investigated, with introduc-
tion of some new biochemical markers for potential 
quantification of myocardial damage in pregnant pa-
tients with hypertensive disorders19-23. These markers 
may have a role in elucidating pathogenetic mecha-
nisms of hypertensive disorders in both young and 
older pregnant patients.

Nevertheless, Kahveci et al. published a paper on a 
higher incidence of hypertension in pregnant women 
over 35 years of age24. Similar results are reported by 
Duckitt and Harrington, who found the risk of pre-
eclampsia to be twice as likely at age over 4011,25. 
Cleary-Goldman et al. did not find any association be-
tween maternal age and gestational hypertension26, 

which could be the result of better antenatal care and 
awareness of risks associated with advanced age.

Analyzing a total of 25,054 pregnancies, Clara-
monte Nieto et al. did not find any significant differ-
ences in the incidence of intrahepatic cholestasis of 
pregnancy (ICP) between pregnant patients younger 
than 30 and those older than 4027. In a Chinese study 
investigating 12,200 pregnancies, the incidence of ICP 
was 6.06%. Results showed that the incidence of ICP 
increased with advancing maternal age if women were 
30 years of age or older. The incidence of ICP de-
creased with increasing maternal age in women young-
er than 3028. In this study, the rate of ICP did not differ 
between the two groups.

Besides gestational diabetes, thyroid dysfunction is 
another common pregnancy related endocrine disor-
der accompanied by both maternal and fetal complica-
tions. The levels of thyroid stimulating hormone in-
crease with age29, whereas maternal age over 30 is con-
sidered to be a risk factor for hypothyroidism, which 
was the only documented type of thyroid dysfunction 
in our study population. However, the incidence of hy-
pothyroidism did not differ between the two groups in 
our study.

Induction of labor is often performed to reduce 
negative maternal and/or fetal outcomes, for indica-
tions in which expectant management of pregnancies 
poses a higher risk of adverse perinatal outcomes than 
induced birth. In seeking to address the effect of in-
duction of labor at 40 weeks of gestation on perinatal 
mortality in women aged 35 or older, Knight et al. 
found that induction of labor was associated with a 
66% lower risk of perinatal death than expectant man-
agement30. Surprisingly, we found a significantly high-
er incidence of induction of labor in younger group of 
parturient women and therefore a higher rate of oxy-
tocin use, as expected.

According to the World Health Organization rec-
ommendation published in 2018, evidence for episi-
otomy rates, derived from a Cochrane systematic re-
view, highlights rates of 8% to 59% (median 32%) in 
the selective episiotomy groups31. This wide range of 
incidence could be attributed to different obstetric 
practices in hospital institutions. This survey found a 
higher incidence of episiotomy in younger groups of 
pregnant women. This result can be explained by the 
higher incidence of labor induction among younger 
women.
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Cesarean section is one of the most commonly in-
vestigated pregnancy outcomes. According to current 
publications, the rate of this type of obstetric interven-
tion is increased among pregnant women of advanced 
age. However, evidence for indications for cesarean 
delivery in a group of women of advanced age is insuf-
ficient. The parity, maternal pre-existing health condi-
tions, and obstetric complications are considered as 
the main confounding factors in the analysis of this 
relationship. Final decision on the mode of delivery 
(vaginal delivery vs. elective cesarean section) among 
parturient women at advanced age in our institution is 
often facilitated by examining indications of obstetric 
and non-obstetric conditions and the accompanying 
aspects of advanced maternal age.

However, there are some conflicting data on this 
approach. Lavecchia et al. found a significantly higher 
incidence of maternal morbidity in the advanced ma-
ternal age group of previously healthy women who had 
elective cesarean section when compared with delivery 
outcome in women of the same age group with vaginal 
delivery32. In the abovementioned study, elective cesar-
ean section was connected with a higher risk of cardiac 
arrest, acute renal failure, peripartum hysterectomy, 
and sepsis32.

Nevertheless, there is a justifiable active approach 
in term pregnancies in the advanced maternal age 
group, but a systematic review did not reveal a signifi-
cant effect on the cesarean section rates in advanced 
age women33. Some studies showed a two-fold likeli-
hood of cesarean section in both nulliparous and mul-
tiparous advanced age women34-36. Explanation for this 
may be found in physiological changes of the myome-
trium and reduction of oxytocin receptors with age, 
resulting in ineffective labor contractions. Often sub-
jective aspects of advanced maternal age to an obstetri-
cian can lead to early decision on cesarean section36. In 
contrast to most studies37, where dystocia was more 
likely in the advanced age group and is considered to 
be an independent risk factor, we found a higher inci-
dence of dystocia in the group of younger women. The 
reason for these results was our common practice of 
elective cesarean section in the advanced age group in 
order to avoid dystocia. Unlike most studies38, we also 
found that breech presentation was more likely in 
younger women who had cesarean section. Some dif-
ferences in the results could be due to heterogeneity of 
the study population.

Pregnancy in advanced maternal age is high-risk 
pregnancy and therefore deserves special attention and 
closer obstetric follow up, as well as cooperation with 
the pregnant women. However, pregnant women of 
younger age also manifested some significant obstetric 
conditions that should not be overlooked. Diversity of 
results of the investigated groups and studies suggest 
that results must be analyzed with caution.
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Sažetak

PROCJENA RIZIKA U TRUDNOĆAMA MAJKI U DOBI IZNAD 40 GODINA

A-M. Potkonjak, I. Djaković, S. Sabolović Rudman, L. Poljak i V. Košec

Cilj istraživanja bio je ispitati povezanost dobi majke i rizika povezanih s njihovim trudnoćama. Retrospektivno kohortno 
istraživanje provedeno je usporedbom pojavnosti rizika i ishoda trudnoća dviju skupina trudnica. Kategorijski podatci prika-
zani su apsolutnim i relativnim frekvencijama. Statistička analiza provedena je primjenom χ2-testa. Incidencija gestacijskog 
dijabetesa bila je veća u skupini trudnica u dobi od 40-47 godina u usporedbi sa skupinom u dobi od 20-24 godine. Stopa 
hipertenzije, preeklampsije, intrahepatične kolestaze u trudnoći i hipotireoidizma nije se razlikovala između dviju dobnih 
skupina trudnica. Stope indukcije porođaja, upotrebe oksitocina, vaginalnog porođaja i potreba za epiziotomijom bile su veće 
u trudnica mlađe dobi. Nenapredovanje porođaja i stav ploda zatkom kao indikacije za carski rez bile su češće u žena mlađe 
dobi. Rezultati istraživanja upućuju na veći rizik gestacijskog dijabetesa i dovršenja trudnoće carskim rezom u trudnica 
 uznapredovale životne dobi.

Ključne riječi: Majčina dob; Trudnoća; Čimbenici rizika; Porođaj


