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Abstract

Objective The main aim of the study was to assess the influence of maternal age on the incidence of significant pregnancy and

childbirth complications in women with low-risk pregnancies. Design A retrospective cohort study. Setting Data collected from

hospital delivery admission electronic medical records and discharge summaries of patients hospitalized in St Sophia’s Hospital

in 2010-2016. Population or Sample 25063 women with low-risk singleton pregnancies. We excluded all patients with known

main comorbidities influencing perinatal outcome. Methods The univariate and multivariate statistical analysis was performed

to estimate the impact of age on the primary endpoint. Main Outcome Measures The primary endpoint was defined as a

compiled adverse pregnancy outcome, which included several components. Results Maternal age is a significant risk factor for

adverse pregnancy outcomes. Each subsequent year of life increases the incidence of pregnancy and childbirth complications

(OR 1,014; 95%CI 1,008–1,021). Conclusions Maternal age is an independent risk factor for some of the complications of

pregnancy and childbirth. Keywords maternal age, perinatal outcome, advanced maternal age, risk factor

Objective

The main aim of the study was to assess the influence of maternal age on the incidence of significant pregnancy
and childbirth complications in women with low-risk pregnancies.

Design

A retrospective cohort study.

Setting

Data collected from hospital delivery admission electronic medical records and discharge summaries of pa-
tients hospitalized in St Sophia’s Hospital in 2010-2016.

Population or Sample

25063 women with low-risk singleton pregnancies. We excluded all patients with known main comorbidities
influencing perinatal outcome.

Methods

The univariate and multivariate statistical analysis was performed to estimate the impact of age on the
primary endpoint.

Main Outcome Measures
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The primary endpoint was defined as a compiled adverse pregnancy outcome, which included several com-
ponents.

Results

Maternal age is a significant risk factor for adverse pregnancy outcomes. Each subsequent year of life
increases the incidence of pregnancy and childbirth complications ( OR 1,014; 95%CI 1,008–1,021).

Conclusions

Maternal age is an independent risk factor for some of the complications of pregnancy and childbirth.

Keywords

maternal age, perinatal outcome, advanced maternal age, risk factor

Main research article

Introduction

Over the past few decades, there has been an increase in the average age of women becoming pregnant
with their first and subsequent pregnancies observed in developed countries, including Poland. According
to the data presented by Eurostat in Poland, the highest fertility of women in the age group of 20-24 years
moved in 1995 to the group of 25-29 years in 2015. The median age of all women giving birth increased
from 26.9 years in 2005 to 29.2 in 2015 and women giving birth to the first child from 23.7 years in 2005 to
27 in 2015. A similar tendency occurs in many European countries, as illustrated in Figure 1. The reason
for this phenomenon is very complex. It consists of social, cultural, economic and demographic factors [1].
People postpone reproduction to a later stage of life to pursue educational goals, professional development
and financial stabilization [2-5]. Many women admit that the lack of a suitable partner is the main reason
for late motherhood [6, 7].

According to current data, advanced maternal age is associated with an increased risk of some of the com-
plications of pregnancy and childbirth [8-11]. Most frequently, these complications are associated with
comorbidities, the incidence of which also increases with age. However, despite numerous studies on the
subject since the 80s of the last century, maternal age has not been validated as an independent risk fac-
tor for adverse pregnancy outcomes [12-16]. The available literature mainly concerns Western European,
Asian, Australian and North American populations. There is a lack of studies examining Central European,
including Polish, population. As a result of different socioeconomic factors and ethnic structure as well as
different healthcare policies, it could be possible that there are differences in the influence of maternal age
on the incidence of peripartum complications.

Methods

This study is a retrospective analysis of data collected from electronic medical records of Saint Sophia
Hospital in Warsaw. The study center is a mono specialist municipal tertiary referral hospital. During
the study, data of all patients hospitalized from 2010-2016 were extracted from hospital delivery admission
electronic medical records and discharge summaries. International Classification of Diseases, ninth revision
(ICD-9) codes were also abstracted. For each woman included in the study, data from electronic medical
records were available, including demographic data, risk factors of adverse pregnancy and delivery outcome
diagnosed before and during the current pregnancy, data on the course of the current labour and delivery,
including the occurrence of perinatal complications. Among 32332 women in singleton pregnancies who gave
birth in St Sophia’s Hospital in 2010-2016, 7269 met the exclusion criteria. These were: in vitro fertilization,
diagnosis of hypertension or diabetes before pregnancy, and diseases complicating the current pregnancy such
as hypertension diagnosed, gestational diabetes, HELLP syndrome, cholestasis, eclampsia or preeclampsia,
previous cesarean section, prenatal genetic defect of the fetus. The final sample for the analyses was 25063
women in low-risk pregnancy, in which the frequency of the primary composite endpoint was assessed.
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The primary composite endpoint of the study was defined as the occurrence of any of the complications
of pregnancy or delivery: macrosomia, intrauterine fetal growth restriction, polyhydramnios, oligohydram-
nios, intrauterine fetal death, fetal distress, labour dystocia, oxytocin augmentation, obstetric haemorrhage,
third or fourth-degree perineal lacerations, placental abruption, placenta previa, unplanned cesarean section,
premature delivery, instrumental delivery.

The univariate statistical analysis of the results was carried out using the Statistica 12 program. The
distribution of qualitative variables is presented by the absolute number of the subjects and the percentage
share in the studied population or group. Quantitative variables are presented as mean values, standard
deviation (SD) and median and the smallest and largest values. The Chi-square Pearson test was used to
compare groups for qualitative variables (with the Yates continuity correction if the number of subgroups
required it). For discrete variables, the Mann-Whitney U test was used (a non-parametric test for the
transparency of the analysis was consistently applied). Each time, a p-value of <0.05 was considered a
statistically significant result of comparisons between defined groups.

Multivariate statistical analysis was performed using the Medcalc 14 program to determine the influence
of age on the occurrence of study endpoints. In multivariate analysis, logistic regression models were built
using the ascending method - the following inclusion parameters were used for the model: for inclusion of
the variable p <0.05, for switching off the variable p> 0.1. The significance of the models was determined
by the value of p <0.05 for the model.

Results

In 2010 - 2016, a total of 32 332 women gave birth in the study center. The exclusion criteria met 6,958
women. Finally, 25,063 women were included in the analysis. The average age of women in the study was
31.07 + 4.23 years (the youngest woman was 15 years old, and the oldest was 48 years old). Figure 2
presents the distribution of the study group by age. The mean gestational age in the study group was 39.15
weeks, in children, the predominant gender was male (51.1%), and the average birth weight was 3440.76
g. The primary composite endpoint occurred in 10,578 (42.2%) women. Among the components of the
primary endpoint, the most common was oxytocin augmentation (17%) and unplanned caesarean section
(13.8%), the most rarely intrauterine fetal death (0.1%), third or fourth-degree perineal lacerations (0.1%)
and forceps delivery (0.1%). There was a significant difference between women characteristics in which the
primary endpoint occurred and the others. A comparison of the subgroups examined depending on the
occurrence of the primary endpoint is presented in Table 2. Age is an important risk factor for the primary
endpoint in the whole study group. Its significance is unevenly distributed in the population - with the age
of a woman, every subsequent year of life increases the risk of pregnancy and childbirth complications. In
the subgroup of women after 20 or 25 years of age, the risk of a primary endpoint (respectively OR = 1.016
[95% CI 1.009-1.023] and 1.023 [95% CI 1.014-1.031]) with each year of life increases to a much lesser extent
than in the subset of women over 35 years of age. (OR = 1.079 [95% CI 1.041-1.117]). The relationship
between the age of women and the risk of the primary composite endpoint is shown in Figure 3.

Discussion

Main Findings

This study shows that age is an independent risk factor for pregnancy and delivery complications. The risk
of complications increases with age in low-risk women. In the entire study population, regardless of the age
of the woman, a statistically significant increase in the risk of the primary composite endpoint was observed
(OR 1.012, 95% CI 1.005-1.01. The risk increased in subsequent age groups.

Strengths and Limitations

A homogeneous group of patients was selected from women giving birth to the first or subsequent child in a
public tertiary hospital with one of the largest number of deliveries per year in Poland.

The limitation of the study may be its one-center character. However, the use of electronic medical records

3
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allowed for high reliability and credibility of the research material collected in the center. The period of the
study, covering 6 years, does not preclude a possible change in the standard of conduct in the course of the
study, which may affect the results of the analysis. However, it allowed the recruitment of a large number
of patients to the study. The studied group included 394 patients were over 40 years of age which amounted
to 1.5% of the population. Probably, for this reason, no logistic regression model was built, in which age
would be a significant risk factor in this subgroup of patients. The interpretation of the results for women
over 40 years of age should be cautious. Patients who had experienced the study endpoint in the previous
pregnancy were not excluded from the study group. There was no sufficient data on the course of previous
pregnancies and deliveries, except for previous cesarean section; thus, the results should be interpreted with
caution. Due to the lack of data, the socioeconomic status, educational level, height and body mass index
were not evaluated. The authors are aware of a potential correlation between the above factors and the risk
of adverse perinatal outcome [17, 18]. The use of nicotine and alcohol is not taken into account; however,
according to the available data, this should not interfere with the results of the study [19, 20]. Advanced
maternal age is not associated with more frequent smoking. On the contrary, nicotinism is more common in
pregnant women under 20 years of age [16].

Interpretation

In the majority of literature on the subject, the assessment of the influence of mother’s age on the course
of pregnancy and delivery is based on a comparative assessment of complications occurring in different age
groups. The most frequently compared groups are 35-39 and over 40 years, and the control group is composed
of younger patients, also in the age groups 20-24, 25-29, 20-34 years. Grouping by age certainly facilitates the
interpretation and presentation of results. Data averaging in the 5-year range (most frequently used in the
literature) may, however, it harms the accuracy of the study and the strength of scientific evidence [21-24].
Age as a discrete variable allows a more precise determination of its impact on the risk of the endpoint.

Despite many studies confirming the adverse effect of increasing pregnant age on the incidence of specific
complications of the course of pregnancy and delivery and perinatal failures, the standard of prenatal and
perinatal care was not introduced into the clinical practice in an increasing number of patients over 35
years of age. There are limited reports that include age as a discrete variable in which attempts were made
to find a safe limit regardless of age group, but the results suggest a linear increase in adverse perinatal
outcomes. Importantly, in subsequent publications, a coherent threshold with significantly increased risk of
obstetric complications was not specified, which confirms the thesis about the relevance of the methodology
of statistical analysis adopted in this study [8, 25, 26]. Determining the exact age at which the risk of
complications significantly increases is difficult. According to some researchers, a statistically significant
difference in the percentage of complications occurs after 35 years of age [27, 28], according to others only
after 40 years of age [29]. Some studies suggest that the risk of complications increases with age, and this
increase is linear, not threshold [8, 25]. Kenny et al. suggest such dependence; however, in their study, the
group was divided into 5-year age ranges, which makes it difficult to confirm this hypothesis [8]. In a similarly
constructed study, Joseph et al. reported an increase in the risk of perinatal morbidity and mortality in the
35-39 group (OR 1.46, 95% CI 1.11-1.92, p = 0.007) and at least 40 years (OR 1.95, 95% CI 1.13-3.35, p
= 0.02) compared to 20-24 years [30]. In turn, Ezra et al. compared perinatal results in patients over 40
years of age with patients aged 35-40. They found a similar perinatal risk in both groups, nulliparous and
multiparous women [31].

In this study, showing the significant increase in the risk of a primary endpoint in the entire population
(treating age as a discrete variable, without the division of subjects into age groups), the importance of age
as a risk factor was confirmed. It was possible due to the inclusion of a large group of women in the analysis,
which distinguishes the study.

It should be emphasized that the importance of a woman’s age in obstetric prognosis changes in the subse-
quent years of her life. Patients included in the study were a group of patients with low risk of complications
of pregnancy and delivery. Nevertheless, the risk of the primary endpoint with each year increased more and
more with the age of the patients. The importance of age as a risk factor changes over time, as illustrated
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in the graph in Figure 3.

Conclusion

Based on the conducted research, age is an independent risk factor for significant complications of the course
of pregnancy and delivery in low-risk patients. The correlation between age and the risk of significant
complications of the course of pregnancy and delivery is not linear and increases with age. The presented
results justify the need to consider the implementation of solutions aimed at reducing the overall perinatal
risk in the constantly growing group of advanced maternal age.
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Primary endpoint Primary endpoint Primary endpoint

Occured in 10 578
women N, %* av. +
SD* median (Min –
Max)*

Did not occured in
14 485 women N,
%* av. + SD*
median (Min –
Max)*

p U-MW or Chi2

Age (year) 30,8 + 4,3 31 (15 – 47) 31,2 + 4,2 31 (15 – 48) < 0,0001
Nullipara 6 706 (63,4) 6 431 (44,4) < 0,0001
Number of previous
pregnancies

0,57 + 0,95 0 (0 – 10) 0,88 + 1,06 1 (0 – 10) < 0,0001

Number of previous
deliveries

0,36 + 0,72 0 (0 – 9) 0,66 + 0,84 0 (0 – 10) < 0,0001

Week of gestation 38,88 + 2,07 39 (22 – 44) 39,34 + 1,03 39 (37 – 42) < 0,0001
Hospital stay (days) 5,33 + 4,11 4,21 (0,27 –

97,3)
3,96 + 2,29 3,13 (0,16 –
53,8)

< 0,0001

Male infant 5 543 (52,4) 7 271 (50,2) < 0,0005
Birthweight 3 410,56 + 610,43 3 440

(141 – 5 590)
3 462,65 + 370,34 3 450
(2 160 – 4 620)

< 0,0001

SD – standard
deviation, Min –
minimal value, Max –
maximal value, p –
value of statistical
significance, U-MW –
U Mann-Whitney test;
*if applicable.

SD – standard
deviation, Min –
minimal value, Max –
maximal value, p –
value of statistical
significance, U-MW –
U Mann-Whitney test;
*if applicable.

SD – standard
deviation, Min –
minimal value, Max –
maximal value, p –
value of statistical
significance, U-MW –
U Mann-Whitney test;
*if applicable.

SD – standard
deviation, Min –
minimal value, Max –
maximal value, p –
value of statistical
significance, U-MW –
U Mann-Whitney test;
*if applicable.

Table 1. Comparison of subgroups examined depending on the occurrence of the primary composite endpoint.
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