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SUMMARY

Nowadays, more women delay childbearing into their forties or even fifties due to several
reasons like the greater availability of contraceptive methods, better fertility treatment options
and the greater availability of socioeconomic resources. Together with this demographic shift
in childbearing over time, some pregnancy related complications were found to occur more
often in pregnant women aged 40 years and above. Women of advanced maternal age are at
higher risk for fetal chromosomal abnormalities, spontaneous abortions, placenta previa,
preterm delivery and stillbirth (1-5). Moreover, they tend to have more often pre-existing
comorbidities like diabetes mellitus and hypertension that might lead to serious complications
as for example preeclampsia (6,7). All the complications contribute to a higher perinatal
mortality in women of advanced maternal age hence it is important to adjust current
pregnancy monitoring algorithms and develop new recommendations. While most studies
review disadvantages of pregnancies at advanced maternal age, some advantages can be
described. The advantages are based primarily on the improvements over time that affect
children born to a later birth cohort as long-term trends are positive for many important
outcomes (8). Furthermore, due to sociodemographic changes women of advanced maternal
age nowadays have a higher educational level, are more often employed, and have a higher
income compared with their younger counterparts. Some studies even suggest that the
advantages, to a degree, may counterbalance the biological disadvantages (9).
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INTRODUCTION

During the last decades, the maternal age of childbearing has undergone demographic changes
and delayed childbearing has become more common all over the world, due to assorted reasons.
In the United States, the rate of primigravidae aged 40-44 began to increase significantly in the
1980s and has more than doubled from 1990 to 2012 (10). Nowadays the birth rates among
women above 40 years are still increasing. In the year of 2018, the birth rate for women aged
40-44 was 11.8 births per 1000 women, which is 2% more than the year before while the birth
rate for women in the age group 20-29 declined by almost 5%. The birth rate for women aged
45-49 including also women aged 50 or older was 0.9 births per 1000 women, which has

generally increased since 1997 (11).



Similar trends can be observed in other countries. In China, the birth rate in women aged 40 to
44 raised from 1.77%o in 2004 to 3.96%o0 in 2014. In contrast to that, the birth rate in women of
25 to 29 age decreased from 102.44%o to 93.62%0 (12).

Historically, advanced maternal age used to be defined as the age of 35 or more but in many
studies the cut-off value has been changed to the age of 40 (13). Previously woman who gave
birth later in their life used to be of high parity and a rather low socioeconomic status, but this
trend has inversely changed to low parity and high socioeconomic status (14).

There are many reasons why pregnancies at advanced maternal age are increasing but the most
significant one seems to be the improvement of assisted reproductive technologies. Social egg
freezing or embryo freezing give women the physiological possibility to postpone childbearing
(15).

Huge changes in work and society have led to the desire for higher education and to obtain
financial security before becoming a mother (15). Moreover, for women nowadays it is
important to live a self-determined life and to be financially independent from their family and
partner. Furthermore, higher education levels among females are associated with a better
knowledge of different types of contraception, that together with a greater access to birth control
methods, contribute to an increased maternal age (16).

The positively changing and greater availability of socioeconomic resources for women of
advanced maternal age nowadays influences the maternal well-being in a positive way. Some
studies even come to the conclusion that women of advanced maternal age have a more positive
happiness trajectory than younger parents (17). While socioeconomic factors affect pregnant
women of advanced age mainly in a positive manner, it is believed that advanced maternal age
is associated with an increased rate of obstetrical and perinatal complications as well as adverse
pregnancy outcomes. An important reason for complications that occur during pregnancy are
pre-existing comorbidities like diabetes mellitus and hypertension, that exist more often in
women over the age of 40 (6,7). One of the most common medical complications during
pregnancy is gestational hypertension, while the incidence increases gradually by increasing
maternal age (18). Moreover, when compared to groups of younger pregnant women, women
of advanced maternal age have a higher risk of other pregnancy related complications like
congenital disorders, spontaneous abortion, placenta previa, preterm birth and stillbirth (15).
As more women delay childbearing and the risk for pregnancy related complications changes,
newer recommendations on the screening and management of these women emerge.

As women delayed childbearing, not only pregnancy related complications and disadvantages

could be reviewed. Over the last decades, some advantages for the mother and child raised. For



example, maternal age over 40 seems to serve as a protective factor for postpartum depressive
symptoms (19). Furthermore, some studies even suggest that positive trends in the
macroenvironment over time, affecting children born to later birth cohorts, may be so strong
that postponing parenthood is beneficial for children even if maternal ageing related effects
might be negative (8,20).

LITERATURE SELECTION STRATEGY

The literature search was conducted in NCBI using the pubmed database. Keywords related to
the thesis topic were identified and used as search terms. The keywords were “advanced
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maternal age” combined with either “adverse pregnancy outcome”, “pregnancy”, “pregnancy
complications”, “advantages” or “disadvantages. The search was limited by publication year
and only literature that has been maximum 5 years old was included. As searches were carried
out in September 2021 and updated in January 2022, literature that was published between the
year of 2016 and 2022 was included. Taking also primary references into account, some
literature is older than 5 years. The literature was further limited by including only English and
German language articles. For the combination of “advanced maternal age” and “adverse
pregnancy outcome” 288 results were given by pubmed. For the combination of “advanced
maternal age” and “pregnancy” 2002 results were identified. The combination of “advanced
maternal age” and “pregnancy complications” led to 1058 results. For “advanced maternal age”
and “advantages” 39 results were identified while for “advanced maternal age” and
“disadvantages” only 27 results were identified. All five searches were conducted with consent
to the selection criteria. The search for duplicates using Excel revealed 1376 duplicates for the
five combinations, therefore 2038 valid literatures were identified. To identify further relevant
studies, reference lists from included original literature were searched as well.

Studies using case control or cohort designs were included into the literature review only if the
outcomes of women of the age of 40 or above were included and the women below the age of
40 were used as control group. Therefore, maternal age below 40 years was an exclusion-criteria
in case control and cohort design studies. The same exclusion exists for study groups that were
55 years or older. The limited literature was reviewed and selected based on their content.
Included was literature about complications concerning the maternal and neonatal health
throughout the pregnancy and after pregnancy. Other literature about advantages and
disadvantages of pregnancies in women between the age of 40 and 55 was included as well.
To get more statistics concerning demographics in the United States, “National vital statistics
reports” was used. To determine recent recommendations for the pregnancy management in

elderly women, guidelines from different hospitals and associations were reviewed.



COMPLICATIONS

As the maternal age of pregnancies is increasing, many studies researched the complications
that occur due to increasing age. As the definition of advanced maternal age is not very
consistent across the studies, some studies decided to choose a study group from 35 years and
above while others chose the study group above the age of 40. Nevertheless, most studies
divided women into age groups of 5 years.

The first obstacle that women at advanced age wanting to get pregnant are facing, is the
conception. It is well known that fertility starts to decline from the age of 30 (21). Therefore,
women at advanced age are often dependent on assisted reproductive technologies. A study
from the Netherlands compared methods of conception in women at different age groups
between the year of 2000 and 2018. The 3 study groups were 40 to 44 years old, 45 to 49 years
old and over 50 years old, while the reference group was 25 to 29 years old. Only 3% of all
women in the reference group used assisted reproductive technologies like intrauterine
insemination, in-vitro fertilization, or ovulation induction. However, the use of assisted
reproductive technologies increased with increased maternal age. Of the women aged 40 to 44,
8% used any kind of assisted reproductive technologies and in the age group 45 to 49 already
25% used another method of conception than spontaneous. Of the women aged 50 and more,
even 64% used assisted reproductive technologies (22).

Although women delaying childbearing rely on assisted reproductive technologies, success
rates decrease with advanced maternal age. Therefore, studies recommend an offer for detailed
counselling regarding success rates but also ethical and legal implications of the fertility
treatment options. Other studies suggest that women older than 40 years require immediate
evaluation and treatment with a hormonal assessment and ovarian testing as soon as they wish
to become pregnant (23).

The success of fertility treatments depends on the quality of oocytes and sperm. As oocyte
aneuploidy as well as embryonic aneuploidy increases with increasing maternal age, all types
of fertility treatments have reduced success rates (24). Consequently, it is important that women
who decide to postpone childbearing understand not only the limits of assisted reproductive
technologies in general but also the age-related decline in success rates. In addition, assisted
reproductive technologies at advanced age have further limitations as multiple pregnancy must
be avoided due to associated comorbidities. Therefore, these women should undergo only single
embryo transfer which decreases the success rates further (23).

With increasing maternal age, the risk of chromosomal abnormalities increases dramatically.

Studies reveal that the absolute risk of having a chromosomally abnormal fetus were between



1.9% and 3.8% for women over the age of 40 while only 0.2% to 0.5% of the under 35 years
population were at risk (1). Trisomy cases occur at a frequency of about 2% in women under
the age of 25 after which the frequency increases dramatically to over 40% at maternal ages
above 40 (25). Trisomy 21 is more common than Trisomy 18 and 13 across all ages but they
have a similar increase in risk with increasing maternal age (1).

Fetal chromosomal aneuploidies are not only increasing in advanced maternal age, they are also
the main etiology of spontaneous abortions (2). A study evaluated women of different age
groups with a history of one or more spontaneous abortions during the first trimester. They
found out, that spontaneous abortions in the age group of women above 40 years had a
significantly higher percentage of congenital abnormalities than other age groups. Moreover,
the range of fetal abnormalities increased with increasing maternal age (26).

More than half of all pregnancies over the age of 40 end with a pregnancy loss. In women at
the age of 40 or over the risk of spontaneous abortion is significantly increased, independent
from parity or previous spontaneous abortions (27).

First trimester miscarriages occur with a higher prevalence than second trimester miscarriages
and they occur at every age group with the lowest risk for women in their twenties. The risk for
a first trimester miscarriage is approximately 8 to 10% followed by a steep rise from the age of
30. Advanced maternal age was found out to be a strong independent risk factor as women aged
between 40 and 45 have a risk for first trimester miscarriage of 33 to 51%. Women above the
age of 45 are at even higher risk that varies from 57 to 75%. The risk for a second trimester
miscarriage is likewise increased for pregnant women at advanced age. While only 0.4% to
0.9% of women below the age of 35 will lose their child during the second trimester, 1.7% to
2.2% of women above 40 years will experience a second trimester loss (1).

Advanced maternal age is not only a strong independent risk factor for spontaneous abortion,
but it can be even further potentiated by smoking. The risk of a spontaneous abortion in pregnant
women of 40 years or older was increased by three times in comparison to women that did not
consume nicotine during their pregnancies. Whereas the risk of spontaneous abortions in
smoking women between the age of 20 and 29 was increased only by one and a half times (28).
Obesity is another individual risk factor for spontaneous abortions (27). As women at greater
age tend to have a higher BMI when compared to younger women, physicians should pay
attention to the maternal weight (29).

In contrast to young pregnant women, women of advanced maternal age tend to have more
chronic medical conditions that have a negative impact on the course of a pregnancy. Women

above the age of 40 have a higher risk for preexisting hypertension and diabetes mellitus.



During pregnancy, preexisting hypertension might lead to preeclampsia, placenta abruption or
intrauterine growth retardation. If diabetes mellitus type 1 is not well controlled during
pregnancy it might lead to an increased rate of birth defects or even spontaneous abortion. It is
important to monitor pre-existing comorbidities of women at advanced maternal age, as they
have a higher prevalence in women above the age of 40 and might cause harm during pregnancy
(6,7).

Many complications that occur during pregnancy tend to appear more often in women at
advanced maternal age than in young women. One of these complications is gestational diabetes
which can be defined as glucose intolerance that develops during pregnancy. The main
independent risk factors are preexisting diabetes mellitus, advanced maternal age over 40 years
and obesity with a BMI of 35 kg/m”2 or greater (30). Many studies not only discovered higher
rates of gestational diabetes in older women, furthermore they identified an increasing
occurrence with increasing age (22,31,32). Some studies report about a two to three fold risk
for advanced maternal age mothers to be diagnosed with gestational diabetes mellitus (12). In
another study from Italy only 2.7% of women below the age of 40 developed gestational
diabetes while 5.7% of the age group 40 to 44 years developed this complication. Of the women
at very advanced maternal age, over the age of 45, 8.2% were diagnosed with gestational
diabetes (31).

Therefore, researchers suggest that all women above the age of 35 undergo diagnostic testing
for gestational diabetes. Advanced maternal age is not only an independent risk factor for
gestational diabetes, moreover it is an independent risk factor for pregnancy related
hypertensive disorders. They belong to the most common medical complications during
pregnancy (33). The incidence of hypertensive disorders of pregnancy varies among different
countries and regions, therefore percentages range from 4% to 25%. Moreover, studies reported
an increase in prevalence as maternal age increases with a peak for women at the age group of
45 to 49 years (18).

A subdivision can be made into chronic hypertension, gestational hypertension, preeclampsia,
eclampsia and the HELLP syndrome. The ratio of gestational hypertension across all age groups
differs between different studies but it accounts to the most common disease of all hypertension
related pregnancy disorders. Women at advanced maternal age are at even higher risk as the
risk of developing hypertension during pregnancy increases gradually with increasing maternal
age (34). Women with gestational hypertension are at greater risk of cerebrovascular events and
organ failure while fetuses are at greater risk for intrauterine growth restriction, premature birth,

and intrauterine death. Consequently, it contributes to one of the main causes of perinatal



morbidity and mortality for the newborns and women (35). A narrow monitoring of the blood
pressure in pregnant women is therefore advisable especially if the women is at advanced
maternal age.

The risk of preeclampsia increases as well, particularly for women above the age of 40. Studies
report an increasement of one and a half to two times in risk compared to younger women (36).
Preeclampsia is most common among women aged between 45 and 54 years. During a study
period of 2 years, 10.4 % in that range of age were diagnosed with preeclampsia compared to
6.1% of women between the age of 40 and 44 (32).

Not only advanced maternal age increases the risk of preeclampsia, being overweight or obese
aggravates the risk further. A study found an almost four-fold increase in incidence when
compared to patients of normal BMI. As women aged above 40 years tend to have a higher
BMI than younger women, it contributes to an even higher risk of preeclampsia to women at
advanced maternal age (12). As rates of preeclampsia are increasing with increasing age, it is
believed that the occurrence of eclampsia and the HELLP syndrome is as well increased as they
either result from preeclampsia or are commonly found together.

Placenta previa is a commonly discussed pregnancy complication as it is significantly
associated with perinatal mortality, congenital malformations, and intrauterine growth
restriction (37). Many studies report an increased occurrence of placenta previa in women aged
above 40 years, while no significant association between maternal age and placental abruption
can be found (3,38). Placental insufficiency can be found more frequently in women that smoke
during pregnancy as well as in women of advanced maternal age. In addition, women above the
age of 40 have the highest risk for intrauterine growth restriction. These findings underline that
placental insufficiency is a common cause of intrauterine growth restriction. Another significant
cause for IUGR is preeclampsia (39,40).

Not only preeclampsia leads to a decreased placental perfusion. As previously discussed,
gestational diabetes occurs more often in women of advanced maternal age and as diabetes may
also lead to a decreased placental perfusion, it contributes to another risk factor for intrauterine
growth restriction. Other maternal and fetal causes for intrauterine growth restriction are
placenta previa and chromosomal abnormalities, which are also found more often in women of
advanced maternal age (41).

Preterm delivery can be defined by the birth of a newborn before the 37th gestational week.
Thereby, some studies further divide this term into very preterm, if birth occurs between the
21th to 31th week of gestation, and moderately preterm if birth occurs between the 32th and

36™ week of gestation (4). The higher risk of preterm delivery among women at advanced age



is widely discussed in many studies (3,4,33,42). There are contributing factors like preexisting
comorbidities, complications during pregnancy and delivery that more commonly exist in
advanced maternal age and thereby increase the preterm delivery rates among these women.
The risk for very preterm delivery and moderately preterm delivery were both higher in women
above the age of 40, while the age-related risks compared between these two groups differed.
Moderately preterm birth was consistently lower than the risks of very preterm birth. In sum, a
stronger association can be found between advanced maternal age and risk of very preterm
delivery compared to moderately preterm delivery. In addition, the risk of very preterm delivery
is irrespective of parity (4).

Comparing the causes of preterm birth, women over the age of 40 tend to have an iatrogenic
origin of prematurity more frequently than a spontaneous origin (42). Furthermore, maternal
age can be seen as individual risk factor for preterm delivery (4,33,42). This was proven by
studies that adjusted potential confounders like hypertension, diabetes, cardiac and renal
diseases, smoking status, placenta previa and so on. After adjustment, advanced maternal age
was still associated with preterm birth (42). The reasons for that are still not clear and should
be further researched. One reason that could explain the higher risk of preterm birth is the
progesterone deficiency as maternal progesterone levels decline with increasing maternal age
(4). Another mechanism could be the placental vascular pathology. This can be explained by
the fact that spontaneous preterm birth is associated with a four- to seven-fold increase in risk
of placental vascular pathology and placental insufficiency is more frequently found in
advanced maternal age (33).

It is well known that the risk of stillbirth is increasing in prolonged pregnancies. Therefore,
induction of labor is often indicated in women beyond term of pregnancy. This trend of an
increased risk of stillbirths that increases with higher gestational age, is more apparent in
women aged 40 years and above (5,12,43). Hence, on one side there is the risk related with
gestational age and on the other side the risk related with maternal age if talking about stillbirths.
The relative risk for stillbirths in mothers over the age of 40 was the highest at 40 weeks of
gestation, which leads to the conclusion that it would be reasonable to offer induction of labor
if undelivered within 39 weeks of gestation (43).

The underlying mechanisms that contribute to fetal mortality can be found in advanced
gestational age and advanced maternal age and thereby explain the higher rates of stillbirths in
these groups. For instance, two of the underlying mechanisms are the deterioration of placental
functions with increasing gestational age and the increasing risk of comorbidities in women

over the age of 40, such as hypertension or diabetes (43).



Consistent findings among different studies were the higher rates of cesarean sections compared
to spontaneous delivery among women delivering at advanced maternal age. Some studies
report that the cesarean section incidence was 7 or 9 times higher in women aged 40 or above
compared to younger age groups (15,22). Therefore, maternal age above 40 years can be
considered as an independent risk factor for delivery by cesarean section. Moreover, with
increasing maternal age the incidence of spontaneous deliveries decreased continuously while
the rate of cesarean sections increased continuously. These findings were still consistent if
comparing primiparous with multiparous women (15,44).

While all primiparous women tend to undergo more often cesarean sections compared to
multiparous women, the primiparous women above the age of 40 seem to be at highest risk to
deliver by cesarean sections (15). In addition, as cesarean section rates were lower in
multiparous women of all ages, it is suggested that higher parity rates may function as protective
factor despite maternal age (44). Cesarean sections can be further distinguished into elective
and emergency cesarean sections. Overall, elective cesarean sections are more common than
emergency cesarean sections. Furthermore, elective cesarean sections among women aged 40
and above are performed almost twice as often as among younger patients (15). While elective
cesarean section rates increased consistently with increasing maternal age, emergency cesarean
section rates were similar among all age groups or even lower in women above the age of 40
(12,15). The study from China that observed highest rates of elective cesarean sections in
women above the age of 40 together with lowest rates of emergency cesarean section, suggests
that this might reflect maternal and obstetrician preferences to avoid risks, as among older
patients there might be an increased occurrence of medical complications during labor. Another
important reason for the higher elective cesarean section rates among women at advanced age
is the maternal request for cesarean section that was observed in different hospitals (12).

Some other reasons discussed in literature regarding higher rates of cesarean sections in women
at advanced age are uterine dysfunctions, decreased uterine activity, reduced myometrial
function and a lower number of oxytocin receptors (45). Not only cesarean sections are more
common, operative vaginal deliveries like vacuum and forceps deliveries were described by a
study to be more often in women over the age of 40 (46). Whereas in another study it could not
be confirmed (40). Therefore, more research needs to be performed to evaluate the relation
between operative vaginal deliveries and advanced maternal age.

If talking about labor in women at advanced maternal age, it is important to mention that there
are some complications that occur more often if compared to younger women. In a large

population-based register study from 2017 the risk of labor dystocia in association of maternal



age was evaluated. They confirmed that the risk of labor dystocia increases continuously by
increasing maternal age, irrespective of parity. Furthermore, they account maternal age as
independent risk factor for labor dystocia (47,48).

Studies explain this interaction by the age related physiological changes of the myometrium
and the continuous decline in uterine performance that leads to labor dystocia (48).

This suggests that advancing maternal age has a negative impact on the labor progress.

Other studies identified that women over the age of 40 need pharmacological induction of labor
more often than younger pregnant women as uterine contractions are too weak or even missing.
The reason for that could be an impaired myometrium that shows decreased blood perfusion
and worse innervation if compared to myometrium of younger women (40,49).

19% of women over the age of 40 were induced pharmacologically, while only 16 and 10%
were induced pharmacologically at the age of 24 and 34 (40).

Regarding postpartum complications, postpartum hemorrhage is a profoundly serious condition
affecting women above the age of 40 more often, if compared to younger women. In a study
from 2021, 2.7% of all women over the age of 40 developed postpartum hemorrhage after
giving birth. While only 1.4 and 1.5% of the women under 40 years developed this condition
(50). These findings are similar to another study from the Netherlands. They found the most
notable results in women over the age of 50 as there was a four times increased risk of
postpartum hemorrhage for them if compared to younger women (22).

It accounts to the number one cause of maternal death worldwide but it is a preventable and
most often a treatable condition (51). Therefore, physicians should pay more attention to the
postpartum care in women at advanced age. This can be confirmed by a study that researched
the risk for postpartum readmissions. They state that women at advanced maternal age are at
higher risk for postpartum readmission and severe morbidity at readmission while the risk is
increasing with increasing maternal age. As result, it is advisable to optimize postpartum care
in women above the age of 40 if other risk factors are present (52).

To assess the severity of outcomes of pregnant women of advanced age, it is useful to look at
maternal and perinatal mortality. A study from the Netherlands researched those outcomes in
women of different ages and of different amounts of pregnancies. Overall, maternal mortality
was rare but increased for women over the age of 50. Perinatal mortality was observed more
often in women over the age of 40. The risk for perinatal mortality during their first or second
pregnancy was found to be two times higher if compared to younger age groups. For the women

over 45 the risk was even higher as it almost tripled (22).
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As discussed previously, the risk for chromosomal abnormalities increases dramatically in
women of advanced maternal age. Furthermore, congenital birth defects of the newborn are as
well more common in pregnant women over the age of 40 (53). Especially, heart defects and
cranial defects can be found more often in those newborns. Congenital defects were found to
have a significant correlation with preterm delivery and intrauterine growth restriction. In
comparison, birth defects involving the extremities like syndactyly and polydactyly were not
found to be more common in women above 40 years as they were increasingly found in the
study group of 24 years old women (40).

ADVANTAGES

After reviewing all complications that tend to occur more often in pregnant women of
advanced age, the positive aspects of delaying childbirth must be reviewed as well.

There are advantages affecting the mothers health positively like lower vaginal infections
rates, lower rates of vaginal birth injuries and fewer postpartum depression symptoms.
Moreover, there might be advantages associated with a socioeconomically and behaviorally
beneficial profile that may also affect the child’s development in a positive manner.

One maternal pregnancy related complication that is less frequently found in women of
advanced maternal age are infections of the vagina. Comparing pregnancies of women above
the age of 40 with pregnancies of young women, the incidence of infections like chlamydia
and streptococcal infections were the lowest in women above the age of 40 (40). A reason
why infections are mostly found in young pregnant women could be the worse genital

hygiene if compared to women of advanced maternal age. But this is not proven yet. Another
reason could be the instability of the relationship and often changing sexual partners in young
women that lead to higher rates of infections (40).

Not only physical postpartum complications develop, psychological complications like
postpartum depression is a common complication with a global prevalence of 10 to 15% (54).
Literatures are reporting, that offspring of women that experienced depression during the
perinatal period are more likely to develop psychiatric disorders like depression and psychotic
disorders, if compared to children of women without perinatal psychiatric disorder (55). It is
already known that a personal history of psychiatric disorders is a strong risk factor for
postpartum depression. Furthermore, it is well known that a positive family history as well as
the environment plays a role in developing postpartum depression. Known environmental risk
factors are low socioeconomic status, immigrant status and low educational status (54).
Reviewing the literature on other maternal and perinatal factors like maternal age reveals

conflicting results. Earlier studies had results that showed no correlation with age (56). While
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newer studies report a protective effect of advancing maternal age. Psychological distress tends
to be more common in women of advanced maternal age only if they have suffered from
depression before pregnancy (57). A study with a large and international study population
reports highest depressive symptom rates among women aged 18-24 followed by a stepwise
decline. Among mothers aged 40 and older a subsequent leveling off was noticed. Only among
mothers of twins that were 40 years or older, a highly statistically significant increase was
observed (19).

The reason for less postpartum depressive symptoms among women of advanced age could be
individual or societal. Women become more stable in finances, careers, and relationships as
well as mental health (9). As women of advanced maternal age pregnant with twins are at
elevated risk for developing postpartum depressive symptoms, it is recommended that special
considerations should be taken into account. During the routine prenatal visit, assessments
could be performed that include the psychiatric history and adverse life events (19).

It is well known that nicotine consumption during pregnancy can have a significant impact on
the newborn’s health. There are short term and long-term outcomes caused by maternal
smoking during pregnancy. Some short term outcomes are low birth weight, birth defects,
digestive or respiratory symptoms and even infant death (58).

While long term outcomes are neurodevelopmental and behavioral problems, obesity, and
asthma. Statistics from the United states report the highest smoking rates during pregnancy
among young women until the age of 30. The percentage ranges from 7.5 to 9.2%. While in
2018, only 3.5% of women aged 40-54 were smoking during their pregnancy. Therefore, a
decrease in nicotine consumption during pregnancy can be observed by increasing maternal
age (11).

An important aspect must be considered if talking about smoking during pregnancy. Even
though smoking rates are lower among women of advanced maternal age, the risk of stillbirth
is three times higher in smoking women at the age of 40 or above if compared to younger
women. The risk of having a stillbirth within the group of 20 to 29 years old was increased
only by one and a half times (28). Conclusively it can be said that smoking during pregnancy
causes even more harm to the fetus if the women is 40 years or older.

Smoking while pregnant has undergone a change during the last decades. While in the 60s the
number of women smoking during pregnancy was high across all maternal ages, nowadays
lower rates of smoking while pregnant can be observed in women at 40 years and older

compared to younger women. This indicates a strong change in behavioral characteristics of
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older mothers during the last decades, that can nowadays be seen as advantage of late
pregnancies (59).

Another phenomenon that counterbalances the risks associated with advanced maternal age are
the improvements over time on several measures that are closely related to the quality of life of
an individual. A women born in 1950 who had a child at age 20 would have given birth in 1970
but if the same women had chosen to have a child at age 40 the children would have been born
in 1990. As long term trends are positive for many important outcomes, the improvements over
time make a significant difference to children if they were born 20 years later as the women
decided to postpone childbearing (8).

Some of the improvements, from which children born to a later birth cohort benefit, is the life
expectancy that increased during the last decades while mortality rates of children decreased.
Moreover, education became more accessible to all people (20).

Other secular improvements include improving medical and public health conditions that are
indicated by an increase in average height of populations across developed countries, a useful
indicator of improvements in early life conditions (8). As sociodemographic improvements
over time are beneficiary for children born at a later date and to a different birth cohort, it is
suggested that parents who have postponed childbearing in the 20" century have increased the
socioeconomic opportunities and health of their children. Some even suggest that the positive
trends in the macroenvironment affecting children born to a later birth cohort may be so strong
that they often overweigh individual ageing patterns (20).

A study from Sweden shows that “individuals born to older mothers are taller, remain longer in
the educational system, are more likely to attend university and perform better on standardized
tests than their sibling who were born when their mothers were younger” (8). These results
show that in countries where social conditions and health is improving as well as education is
expanding, postponing parenthood is beneficial for children even if maternal ageing related
effects might be negative (8).

Another example that shows how postponement of motherhood can affect children positively
by changing sociodemographic over time, was discovered by a study from the United Kingdom.
While in birth cohorts from 1958 and 1970 children born to a mother aged 35 and above scored
lower in cognitive development tests at age 11 than children born to a mother aged 25 to 29,
this disadvantage to children of mothers at advanced maternal age had reversed to an advantage
in the 2000 to 2002 birth cohorts. Children who were born when their mothers were 35 years
or older, scored higher than children born to younger mothers. For maternal ages of 40 and

above, the pattern was qualitatively similar (60).
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The reversed change of a better cognitive ability of children born to older mothers nowadays
can mostly be explained by changing sociodemographic. Previously in the early 20" century,
women who gave birth at a later age had a lower socioeconomic status. They had low levels of
education and higher parity which might have led to dilution of family resources across many
children. These factors contributed to the decreased cognitive ability of children born to older
women. Whereas in the cohort between 2000 and 2002 the women of advanced maternal age
had a socioeconomically advantaged family background as their education was better if
compared to younger mothers. “Consequently, the children that are born to older parents are
not disadvantaged the same way as the children with older parents used to be” (60).

Another aspect of delaying childbirth is the maternal well-being. Studies looked at several
aspects of maternal well-being and had mixed findings that ranged between advantages and
disadvantages for women at advanced maternal age. Viewing demographic data, it was found
out that women above 35 years have a higher educational level, are more often employed, and
have a higher income compared with their younger counterparts (9). Research suggests that the
availability of better socioeconomic resources might influence the mother towards being less
stressed as it gives them a greater financial flexibility and better options for childcare (17).
Moreover, women of advanced maternal age frequently express a “readiness for parenting” that
was not present when there have been younger. That “readiness” is often associated with
stability as there is financial security and a stable relationship to their partners. Furthermore,
women of advanced maternal age were ready to settle down and had no feeling about the child
as causing them to have missed something (61).

Another study analyses the subjective well-being and happiness of parents over time. Among
those who had experienced their first birth at ages 35 and above, happiness is elevated during
the year of birth and then after a small drop, happiness remains at or above baseline. This
happiness trajectory is much more positive if compared to younger parents. For the younger
counterparts, happiness is increasing only temporarily and declines to prebirth levels within a
few years (17).

These studies show that advanced maternal age is often associated with better socioeconomic
resources if compared to younger pregnant women, that may help to alleviate stress and lead to
a greater overall happiness (20). Women of advanced maternal age also tend to be more grateful
and express more appreciation towards the opportunity to be mother (61). The reason for that
could be the lower chances of getting pregnant at advanced maternal age as fertility starts to

decline from the age of 30 (21).
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A study from China researches the physical and mental health-related quality of life over the
course of all three trimesters to assess maternal well-being. They include women of the age 35
to 39 to their advanced maternal age group and further research should be made to evaluate if
the results are still the same if the definition of advanced maternal age is changed to women
aged 40 or above. This study comes, like other studies, to the conclusion that women of
advanced maternal age are more likely to be employed and have a higher income if compared
with younger women. Furthermore, the study revealed that these women have a more satisfied
relationship with their husband and mother in law if compared to their younger counterparts
(9). This finding is consistent to previous studies that older women have a stronger family
functioning and higher social support (62). While previous studies already suggested that
postponing childbearing may be beneficial from a psychological point of view, the study from
China had consistent findings (19). According to that study, maternal age can be seen as a
predictor of mental health-related quality of life as the women of advanced maternal age scored
higher than women below the age of 35. Concludingly, a better relationship to family members
and a better socioeconomic status, that are more often in women of advanced maternal age, lead
to a better mental health-related quality of life (9).

DISADVANTAGES

After discussing the complications concerning the maternal and children health of women at
advanced age and the advantages of delaying childbirth, more disadvantages can be named.
While women of advanced maternal age had a better mental health-related quality of life, the
physical health-related quality of life during the first two trimester was worse if compared with
their younger counterparts. During the third trimester no significant difference was found
between the women of advanced maternal age and the younger pregnant women. Therefore, the
third trimester by itself was a predictor of physical health-related quality of life. But moreover,
maternal age over 35 was a predictor as well. That finding reflects a decline in physical capacity
in advancing age. The study suggests like previous studies, that the biological disadvantage of
women at higher age is to a degree balanced by the social advantage in pregnant women of
advanced maternal age (9).

Fatigue and sleeping problems can be accounted to disadvantages that are more common in
women of advanced maternal age (63). Looking at social aspects of a delayed pregnancy,
women that decide to postpone childbearing often experience social stigma and judgement.
They often get questions about their age and how they conceived, some might even be mistaken

for grandparents which leads to feelings of loneliness and isolation. Women of advanced
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maternal age are often marginalized by younger mothers and same aged peers who are past the
stage of active parenting of their child (61).

While some studies conclude that women of advanced maternal age have a more satisfied
relationship with their partners, a study of first-time mothers over 40 report that almost half of
the participants experience lower levels of intimacy and neglect of the partner after childbirth.
As mothers from the unintended pregnancy group were no more likely to report negative
relationship changes, the study speculates that greater life experiences could serve as buffer
against a decline in relationship satisfaction (9,61). While some studies report a higher social
support, others noted a lack of social support that older mothers receive, particularly from their
ageing parents, who may be physical unable to help and in fact may require support themselves
from the new mother. They usually get less help and support from surroundings due to the
perception that older mothers are more capable of parenting. Often the lack of social support is
compounded by an unwillingness of older mothers to ask for support due to pride and their
perception that managing their life before pregnancy should translate into motherhood
automatically. Furthermore, they often report “sandwich generation” issues, as they must care
for both a young child and an ageing parent. Worries about the own health decline, mortality
and the future care of their children are no rarity among women of advanced maternal age.
Older mothers often have mature management strategies and an organized life that might lead
to disappointment and unpreparedness for the unpredictability and need for flexibility that
comes with having a child (61).

RECOMMENDATIONS

As pregnancies of women at advanced age come along with more complications, are more
frequent than in the past and will be increasing further, the pregnancy management should be
adjusted.

During preconception counseling women of advanced maternal age should be encouraged to
optimize their health by achieving a normal body weight, being physical active and taking folic
acid supplements. As women of advanced maternal age tend to have more preexisting medical
conditions it is important to evaluate them and optimize their control (64).

Especially preexisting diabetes mellitus and hypertension should be evaluated and monitored,
as they have a higher prevalence in women above the age of 40 and might cause harm during
pregnancy (6,7). During the first trimester an effective screening for chromosomal
abnormalities should be offered and women should be encouraged to perform the aneuploidy
screening test, preferably the cell free fetal DNA testing together with a detailed ultrasound

(65). Furthermore, women with a high risk based on ultrasound findings should be offered
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diagnostic invasive testing like amniocentesis or chorionic villus sampling together with being
reassured that the risks of invasive procedure to diagnose chromosomal abnormalities are low
(1). According to the American College of Obstetricians and Gynecologists advanced maternal
age is a moderate risk factor for preeclampsia and these women should be offered effective
screening. If another moderate risk factor or high-risk factor exists, low dose aspirin
prophylaxis is recommended (65). A newer approach, that is superior to the risk scoring system,
is to estimate the individual patient specific risk of preeclampsia by multi marker models that
incorporate maternal age while they combine maternal factors with biomarkers (66). High risk
women can then be offered aspirin prophylaxis of 150 mg nightly. According to the ASPRE
trial, rates of preterm preeclampsia can be reduced by up to 80% following such a protocol (67).
Screening recommendation for gestational diabetes varies according to healthcare settings but
some recommend an early Glucose Tolerance test during the first or beginning of the second
trimester in addition to the standard screening at 26-28 weeks of gestation, as maternal age is
an independent risk factor for gestational diabetes (68).

An increased surveillance for women of the age of 40 or above is widely recommended from
38 weeks of gestation. The King Edward hospital in Australia recommends a twice weekly CTG
from gestation week 38 until labor, together with an ultrasound scan at week 38 and 40 (70).
To reduce the risk of stillbirth, induction of labor should be offered from week 39 of gestation
(1,65). Reviewing postpartum complications of women at advanced maternal age, postpartum
hemorrhage was found to affect women above the age of 40 more often than younger women.
Therefore, researchers suggest to pay more attention to the postpartum care of women at
advanced maternal age (22,50,52).

CONCLUSION

Nowadays more women have the wish to delay childbearing up till their forties due to varies
reasons. Thanks to improvements of assisted reproductive technologies, women are able to
realize their wish. But with this demographic change, some pregnancy complications and
adverse pregnancy outcomes came up more frequently. Henceforth, the relationship of
maternal age of 40 or above to pregnancy complications was widely researched across many
studies. First of all, becoming pregnant at advanced maternal age gets more difficult as
fertility declines (21). Moreover, the success rate of fertility treatments decreases with
advanced maternal age (22). Therefore, researchers suggest beginning with evaluations and
fertility treatments as soon as the women wish to become pregnant (23). The risk of
chromosomal abnormalities like Trisomy 21 starts to increase dramatically from the age of 40

(25). Consistently, the risk of spontaneous abortions during the first two trimester increases
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(1,26). Attention should be payed to preexisting comorbidities like diabetes mellitus and
hypertension as the prevalence in women above the age of 40 is higher and might lead to
pregnancy complications (6,7). A consistent finding among many studies is the increased risk
for pregnancy complications in women of advanced maternal age. The risk to develop
gestational diabetes increases as maternal age increases (22,24,31). The risk of pregnancy
related hypertensive disorders increases, as well, by increasing maternal age (34). As
gestational hypertension increases the risk of cerebrovascular events, organ failure,
intrauterine growth restriction and premature birth, advanced maternal age increases the risk
of perinatal morbidity and mortality for the newborn and the women (22,35). Moreover,
maternal age can be seen as individual risk factor for preterm delivery but the reasons are still
not clear and further research should be performed (4,33,42).

Reviewing the mode of delivery among women aged 40 or above, rates of cesarean sections
were higher if compared to their younger counterparts (15,22). The rate of elective cesarean
sections increases consistently with increasing maternal age, while rates of emergency
cesarean sections remain similar among all age groups (12,15). The occurrence of labor
dystocia increases continuously by increasing maternal age, irrespective of parity (47,48).
This finding is consisting with the greater need of pharmacological labor induction in women
over the age of 40 (40,49).

Another suggestion that was made by researchers addresses the postpartum care. The risk of
postpartum hemorrhage increases in women of advanced maternal age and if more risk factors
than maternal age are present, postpartum care should be optimized (51,52).

While gestations received at advanced maternal age are at increased risk for complications, it
must be considered that still the vast majority results in an overall favorable outcome for the
mother and newborn. Literatures even report of a protective effect of advancing maternal age
regarding some pregnancy related complications. One of these pregnancy related
complications is postpartum depression. A subsequent leveling off of depressive symptom
rates can be noticed among mothers aged 40 and older (19). Maternal age of 40 years and
older is furthermore a protective effect concerning nicotine consumption as a lower
percentage of women of advanced maternal age smokes during pregnancy if compared to their
younger counterparts (11). But if women at the age of 40 or above smoke during pregnancy
the risk of stillbirth is three times higher if compared to younger women (28).

Another advantage of delaying childbearing are the improvements over time, like increased
life expectancy and decreased mortality rates of children born to a later birth cohort, from

which they benefit (8,20). Therefore, parents who have postponed childbearing in the 20™
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century, have increased the socioeconomic opportunities and health of their children (20). If
compared to women aged less than 40 years, women of advanced maternal age have a higher
educational level, are more often employed, and have a higher income (9). Moreover, these
women express a “readiness for parenting” that is associated with financial security and stable
relationships (61). These studies suggest that advanced maternal age leads to a greater overall
happiness due to better socioeconomic resources if compared to women that give birth earlier
in life (20). Conversely, women of advanced maternal age have a worse physical health-
related quality of life during the first two trimester if compared with their younger
counterparts. But it is suggested that the biological disadvantage is to a degree balanced by
the social advantage in pregnant women of advanced maternal age (9). Another issue that
women of advanced maternal age experience are social stigma and judgement (61).

As pregnancies of women at advanced age are more frequent than in the past and will be
increasing further, changes in the pregnancy management have been made. It is important to
evaluate and optimize the control of preexisting medical conditions like diabetes mellitus and
hypertension (6,7,64). An effective screening for chromosomal abnormalities should be
offered and the women should be encouraged to perform the aneuploidy screening test,
additionally to the detailed ultrasound (65). The individual patient specific risk of
preeclampsia should be evaluated by multi marker models that incorporate maternal age while
they combine maternal factors with biomarkers (66). High risk women can then be offered
aspirin prophylaxis (67). Some healthcare settings recommend an additional early Glucose
Tolerance test (68). A consistent opinion is the need of increased surveillance for women aged
40 or above from 38 weeks of gestation. Further, to reduce the risk of stillbirth, induction of
labor should be offered from week 39 of gestation (1,65).
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