
Abstract. Background/Aim: Due to better career
opportunities for women and a shift in sex roles, as well as
improved reproductive medicine, the age of women who
conceive children is rising. A variety of maternal risks and
complications that may occur during pregnancy or childbirth
in women with advanced maternal age has been examined
and reported controversial results. The present study focused
on controversial and debatable conclusions regarding the
impact of advanced maternal age on maternal and neonatal
outcomes. Patients and Methods: Data from 8,523 patients,
who gave singleton birth at the Women’s University Hospital
Cologne between 2014 and 2018, were subdivided into two
groups: those with maternal age ≥40 years and those <40,
and analyzed. Results: A significantly higher rate of C-
section, more preterm births, more low birth weight, and
higher incidence of retained placenta were observed in
women older than or equal to 40. There were no significant
differences regarding postpartum hemorrhage and fetal
position. Younger patients tend to have more birth injuries
and use more epidural administration. The evaluation of
neonatal outcomes using fetal base-excess, birth pH, and
Apgar score showed no significant clinical differences.
Conclusion: More antenatal complications could be
identified in patients with advanced maternal age.
Nonetheless, the neonatal outcomes were comparable and no
severe complications in women with advanced maternal age

were observed. These findings are due to a well standardized
management system for women with risk pregnancies. This
encourages better monitoring and care of pregnant women
with risk factors.

Due to better career opportunities for women and a shift in
sex roles, as well as improved reproductive medicine, such
as assisted reproductive technology or social freezing, the
age of women who are able to and intend to conceive
children is rising. Both the number of live births from
women younger than 18 years old and older than 40 years
old has increased over the last decade. Thus, in 2019, of the
778,090 live births in Germany over 40,000 children were
born to women over the age of 40 (1). 

In the literature, a variety of maternal risks and
complications that may occur during pregnancy or childbirth
in women with advanced maternal age have been examined.
These include an increased risk of developing gestational
diabetes, gestational hypertension, preeclampsia, eclampsia
and HELLP syndrome. The correlation of advanced maternal
age with placental dysfunction such as placenta previa or
premature placental abruption has also been frequently
reported (2-11). Moreover, the increasing fetal risks such as
increased number of chromosomal aberrations, low or high
birth weight, and intrauterine fetal death are known to be
correlated with advanced maternal age (3, 8, 9).

In contrast, there are studies on the impact of advanced
maternal age that provide controversial results. Among them,
studies examining influences of maternal age on delivery
timing, birth injuries, risk of hemorrhage, fetal position, and
fetal parameter with umbilical cord pH, base excess, and
Apgar score often showed debatable conclusions (12–24). 

In the present study, we focused on literature controversially
discussed and debatable conclusions regarding the impact of
advanced maternal age on maternal and neonatal outcomes.

Patients and Methods

Study design and population. In the present study, data from 8,523
patients, who gave birth at the Women’s Hospital of the University
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of Cologne between January 2014 and August 2018, were subdivided
into two groups, those with maternal age <40 years and those ≥40,
and retrospectively analyzed. To achieve unbiased cross-section data
of the total population, all patients with a singleton pregnancy were
included in the study, irrespective of the planned and unplanned
mode of delivery. Parity was considered as an important influencing
factor in the data analysis and a separate analysis was performed
between nulliparous and multiparous women. 

Data analysis. The delivery modes were categorized into caesarean
section (C-section), vaginal-operative delivery, and spontaneous
delivery. Furthermore, the rate of emergency C-section was
analyzed. The gestational age at the time of delivery ranged from
22+0 to 42+0 weeks and was subdivided into extremely preterm
birth (22+0-27+6 weeks), very preterm birth (28+0-33+6 weeks),
and moderate preterm birth (34+0-36+6 weeks) according to the
WHO definition and adjusted by the fact, that antenatal
corticosteroids are administered in Germany until 33+6 weeks to
prevent neonatal respiratory distress syndrome (25). The birth
weight of a newborn was the first weight recorded after birth and
was subdivided into extremely low (<1,000 g), very low (1,000 g-
1,500 g), and low birth weight (LBW) (1,500 g-2,500 g) (26). Birth
injuries were subdivided into perineal tears of I – IV degree and
vaginal tears. Episiotomies were also counted here as birth injuries,
as no prophylactic episiotomies were performed at the University
of Cologne. Retained placenta was defined as an absent, delayed,
and/or incomplete expulsion of the placenta such that the
postpartum period was prolonged longer than 30 min, which is the
second leading cause of postpartum hemorrhage, accounting for
approximately 15% (27). According to the WHO, severe bleeding
is defined as blood loss of more than 500 ml after vaginal delivery
and more than 1,000 ml after C-section. Premature placental
abruption is present when the placenta detaches from the uterus
before delivery of the baby (28). Fetal position refers to the
relationship between the long axis of the child and the long axis of
the mother or uterus (29, 30). To determine the neonatal outcomes
and to monitor the child, various parameters can be used, which
allow an objective assessment of the child’s condition. The
guideline of the German Society of Gynecology and Obstetrics of
2012 recommends the pH - value and the base excess of the fetal
blood as well as the fetal Apgar score (31), which were analyzed in
the present study. A labor was called prolonged if any phase of labor
exceeded in time and failed to progress (29). Finally, the rate of
epidural administration was analyzed. 

Statistical analysis. Nominal variables were analyzed using a chi-
square test. For ordinal variables, the Mann-Whitney U-test was
used. Interval-scaled variables were tested for differences in
averages between the groups using a t-test for independent samples,
with adjustment of degrees of freedom for inhomogeneous
variances. All statistical tests were performed at a 5% significance
level. When p<0.05 and <0.01, the results were declared to be
statistically significant and highly significant, respectively. The
statistical software package SPSS Statistics 26.0 (SPSS Inc.,
Chicago, IL, USA) was used for data analysis.

Results

A total of 7,819 patients were younger than 40 years (group
1, 91.74%) and 704 patients were older than or equal to 40
(group 2, 8.26%). In group 1, 46.93% were nulliparous
women, which were almost 10% more than those in group 2. 

Regarding the rate of C-section, a significant difference
was found between the groups, both dependent and
independent of parity (p<0.001). The proportion of primary
and secondary C-sections between the groups, however,
showed no significant difference. A total of 3,358 patients in
group 1 (42.9%) had C-section, and among them, 1,509
patients (19.3%) had a primary C- section and 1,849 patients
(23.6%) had a secondary C-section. In group 2, 381 patients
(54.1%) underwent C-section, of which 171 cases (24.3%)
were primary C-section and 210 cases (29.8%) were
secondary C-section. After accounting for parity, 1,790
nulliparous women underwent C-section in group 1 (44.8%)
and 164 women in group 2 (62.4%). The rate of emergency
C-sections showed no significant difference [group 1 with
158 (2.0%) and group 2 with 15 (2.1%)]. After considering
parity, 87 nulliparous women in group 1 (2.2%) and 2
nulliparous women in group 2 (1%) had emergency C-
section. Furthermore, our results showed that group 1 had
significantly more spontaneous deliveries than group 2. A
total of 3,632 women in group 1 (46.5%) and 269 women in
group 2 (38.2%) delivered spontaneously (p<0.001). This
significant difference remained even after parity was
considered. A total of 1,577 nulliparous women in group 1
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Table I. Delivery modes according to maternal age group.

Group 1 (<40 years) Group 2 (≥40 years) p-Value

7,819 (91.74%) 704 (8.26%)
C-section 3,358 (42.9%) 381 (54.1%) <0.001

Primary Secondary Primary Secondary
1,509 (19.3%) 1,849 (23.6%) 171 (24.3%) 210 (29.8%) n.s

Emergency Emergency
158 (2%) 15 (2.1%) n.s

Spontaneous delivery 3,632 (46.5%) 269 (38.2%) <0.001
Vaginal-operative delivery 829 (10.6%) 54 (7.7%) <0.001



(39.4%) and 61 nulliparous women in group 2 (23.2%)
delivered spontaneously (p<0.001). Regarding vaginal-
operative delivery, we found a significantly increased rate in
group 1; it was performed in 829 patients in group 1 (10.6%)
and 54 patients in group 2 (7.7%) (p<0.001). After
accounting for parity, there was also a significantly increased
rate of vaginal - operative deliveries in nulliparous women
of group 1 [group 1 with 633 (15.8%) vs. group 2 with 38
(14.4%), p<0.001] (Table I).

Regarding the gestational age, patients in group 2 had
significantly more preterm births than patients in group 1.
The patients in group 2 presented significantly more preterm
births than those of group 1 [extreme preterm birth 253
(3.2%) vs. 58 (8.2%), very preterm birth 361 (4.6%) vs. 117
(16.6%), moderate preterm birth 769 (9.8%) vs. 224 (31.8%),
respectively group 1 vs. group 2]. Accordingly, the patients
in group 2 had significantly more newborns with extremely
low, very low, and low birth weight [250 (3.2%) vs. 62
(8.8%), 167 (2.1%) vs. 40 (5.7%), 800 (10.2%) vs. 205
(29.1%), respectively group 1 vs. group 2] (Table II).

It was observed that younger nulliparous patients tended
to have more birth injuries than patients with advanced
maternal age. Up to 2nd degree perineal tears, which are
considered as moderate birth injuries, the difference in both
groups was statistically significant. In 416 nulliparous
women of group 1 (10.4%) and in 13 nulliparous women of
group 2 (4.6%), vaginal tears were observed. 1st degree
perineal tears were found in 339 nulliparous women of group
1 (8.5%) and in 15 nulliparous women of group 2 (5.7%).
2nd degree perineal tears were found in 525 nulliparous
women of group 1 (13.1%) and in 28 nulliparous women of
group 2 (10.6%) (p<0.001). However, 3rd and 4th degree
perineal tears did not show a significant difference [group 1,
224 (5.6%) vs. group 2, 14 (5.3%), for nulliparous women,

group 1, 116 (2.9%) vs. group 2, 7 (2.7%)] (Table III and
Table IV).

Postpartum hemorrhage showed no significant difference
between the groups. Regardless of parity, severe bleeding
was found in 359 women of group 1 (4.8%) and in 39
women of group 2 (5.9%) (p=0.214). After adjusting for
parity, bleeding was observed in 198 nulliparous women of
group 1 (5.1%) and in 14 nulliparous women of group 2
(5.7%) (p=0.716). However, we found a significantly
increased rate of retained placenta in group 2. Regardless of
parity, 41 women in group 2 (5.9%) and 321 women in
group 1 (4.1%) were documented to have retained placenta
(p=0.027). After accounting for parity, there were 21
nulliparous women in group 2 (8.0%) and 188 nulliparous
women in group 1 (4.7%) with retained placenta (p=0.017).
Analysis regarding premature placental abruption showed no
significant difference between the groups. Regardless of
parity, 48 women in group 1 (1.2%) and 5 women in group
2 (1.2%) had premature placental abruption (p=0.984). After
accounting for parity, the number of premature placental
abruptions was observed in 21 nulliparous women of group
1 (0.9%) and 2 nulliparous women of group 2 (1.0%)
(p=0.851) (Table III and Table IV).

Regarding different fetal positions, we did not find any
significant difference between the groups. In group 1, 581
women (7.4%) had breech positions, 7,164 women (91.6%)
had vertex positions, 49 women (0.6%) had shoulder
positions, and 25 women (0.3%) had abnormal cephalic
positions. In group 2, 60 women (8.5%) had breech
positions, 631 women (89.6%) had vertex positions, 9
women (1.4%) had shoulder positions, and 4 women (0.6%)
had abnormal cephalic positions. Even after parity was
considered, the difference did not reach significance (Table
III and Table IV). 
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Table II. Comparison of gestational age and birth weight according to maternal age group. 

   Group 1 (<40 years) Group 2 (≥40 years) p-Value

Gestational age <0.001
   22+0-27+6
   (extremely preterm) 253 (3.2%) 58 (8.2%)
   28+0-33+6
   (very preterm) 361 (4.6%) 117 (16.6%)
   34+0-36+6
   (moderate preterm) 769 (9.8%) 224 (31.8%)
   >37+0 6,436 (82.3%) 305 (43.3%)
Birth weight <0.001
   <1,000 g
   (extremely low) 250 (3.2%) 62 (8.8%)
   1,000 g-1,500 g
   (very low) 167 (2.1%) 40 (5.7%)
   1,500 g-2,500 g (low) 800 (10.2%) 205 (29.1%)
   >2,500 g 6,602 (84.4%) 397 (56.6%)



Comparison of postpartum base-excess and birth pH
showed significant differences in absolute values. The mean
value of umbilical cord pH in newborns of group 2 was
7.2868 and of group 1 was 7.2801 (p=0.032). The mean
value of base-excess of group 2 was –3.875 and of group 1
was –4.436 (p<0.001). After considering parity, a significant
difference was still found with respect to base excess (group
1: –4.984 vs. group 2: –4.152; p<0.001). The difference in
birth pH was no longer significant (p=0.071). Apgar score
after 5 min did not show a significant difference
independently of parity (p=0.058) or in nulliparous women
(p=0.109) (Table III and Table IV). 

Significant differences in birth duration were only found
independent of parity. Here, we found a significant
prolongation of both the expulsion period and the total
duration of labor in group 1 (p=0.003). In group 1, the
expulsion period was on average 16.54 min compared to 14.21

min in group 2. Total birth duration in group 1 was on average
301.8 min and 266.4 min in group 2 (p=0.020). After
considering parity, the differences in nulliparous women in
duration of birth (p=0.304) as well as expulsion period
(p=0.857) were no longer significant (Table III and Table IV). 

Our data show that, regardless of parity, women in group 1
used more epidural administration than in group 2. Overall,
there were 1,523 women in group 1 (20.4%) and 102 women
in group 2 (15.1%), who used epidural administration
(p<0.001). After accounting for parity, the significant difference
remained [1,040 women (27.6%) in group 1 versus 54 women
(22.0%) in group 2, p<0.001] (Table III and Table IV).

Discussion

In the present study, a significantly higher rate of C-section
was observed in women older than or equal to 40 years,
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Table III. Pregnancy and neonatal outcomes according to maternal age group. 

   Group 1 (<40 years) Group 2 (≥40 years) p-Value

Birth injuries                                                     0.71
   No injuries 1,414 (31.7%) 110 (34.1%)                                             
   Vaginal tear 980 (22.0 %) 81 (25%)                                               
   Perineal tear I˚ 870 (19.5%) 72 (22.3%)                                              
   Perineal tear II˚ 973 (21.8%) 46 14.2%)                                              
   Perineal tear III˚ and IV˚ 224 (5.0%) 14 (4.3%)                                               
Postpartum hemorrhage 359 (4.8%) 39 (5.9%)                                             0.214
Retained placenta 321 (4.1%) 41 (5.9%)                                             0.027
Premature placental abruption 48 (1.2%) 5 (1.2%)                                              0.984
Fetal position                                                     0.91
   Vertex position 7,164 (91.6%) 631 (89.5%)                                             
   Breech position 581(7.4%) 60 (8.5%)                                               
   Shoulder position 49 (0.6%) 9 (1.4%)                                                
   Abnormal cephalic position 25 (0.3%) 4 (0.6%)                                                
Umbilical cord pH 7.2801 7.2868                                               0.032
Base excess –4.436 –3.875                                             <0.001
Birth duration 301.8 min 266.4 min                                             0.020
Expulsion period 16.54 min 14.21 min                                             0.003
Use of epidural administration 1,523 (20.4%) 102 (15.1%)                                        <0.001

Table IV. Pregnancy outcomes according to maternal age group in nulliparous women.  

   Group 1 (<40 years) Group 2 (≥40 years) p-Value

Birth injuries                                                       
   Vaginal tear 416 (10.4%) 13 (4.6%)                                          <0.001
   Perineal tear I˚ 339(8.5%) 15 (5.7%)                                               
   Perineal tear II˚ 525 (13.1%) 28 (10.6%)                                              
   Perineal tear III˚ and IV˚ 116 (2.9%) 7 (2.7%)                                              0.57
Postpartum hemorrhage 198 (5.1%) 14 (2.5%)                                             0.716
Retained placenta 188 (4.7%) 21 (8.0%)                                             0.017
Premature placental abruption 21 (0.9%) 2 (1.0%)                                              0.851
Use of epidural administration 1,040 (27.6%) 54 (22%)                                           <0.001



regardless of parity. Our findings are consistent with the
results from other studies (3-6, 8, 16-23, 32-36). Pawde et
al. found a higher rate of C-section in women older than 35
years, which was not, however, statistically significant. They
discussed that these findings of a greater preference for C-
section compared to vaginal birth were due to the higher age
of the expectant mother (15). Ritzinger et al. and Usta et al.
also attributed the increased rate of C-section to non-medical
factors such as increased nervousness of physicians and
mothers due to advanced age and in case of multiparous
women to previous birth complications (10, 16). In addition,
according to Usta et al., the anxiety of expectant mothers for
the unborn child plays a crucial role (16). Furthermore,
medical indications are also frequently discussed. In the
study of Goldmann et al., increased preterm births and
complications in the advanced maternal age group were
reported, thus indicating a C-section, which was also
observed in our study. Advanced maternal age is also known
to be correlated with an increase in placenta dysfunction,
fetal malpresentations, previous C-section, and multiple
pregnancies, which also indicate C-section (22, 37).
Furthermore, many studies explain the decrease of
myometrial functioning with aging as a reason for the
increased rate of C-section in women with advanced
maternal age (17, 20, 22, 36). Goldman et al. reported a
decrease in the effectiveness of myometrial gap junctions as
well as numerically fewer but also less sensitive myometrial
oxytocin receptors, which subsequently decrease the
effectiveness of labor (22). Roustaei et al. additionally
referred to decreased uterine blood flow with increased
uteroplacental blood flow with advanced age. Here, risk of
hemorrhage increased and so that a C-section was indicated
(3). Other studies also found an increased risk of severe
bleeding, both intrapartum and postpartum, in women older
than 40 years (16, 19, 20). Wang et al. reported an increased
rate of postpartum hemorrhages in multiparous women older
than 40 years, but no increased bleeding in nulliparous
women. As a limiting factor, the authors pointed towards the
study population, which consisted of patients with an
increased risk profile (20). These results are not consistent
with our findings. The same results were reported by Pawde
et al., who also found no significant increase in intra- and
postpartum bleeding in women with advanced maternal age
(15). Regarding retained placenta, Lao et al. did not find an
increased risk associated with advanced age. Their rationale
lied in decreased perfusion of the uterus at advanced ages
due to increased intramyometrial sclerotic lesions compared
to younger ages, which, in turn, limits blood flow during
labor (38). Hsieh et al. considered these same uteroplacental
vasculopathies, which may cause problems in uterine
vascularization due to sclerotic lesions in the myometrial
arteries, to explain the increased risk of retained placenta in
women with advanced age (35). Miller et al. and Usta et al.

reported a higher rate of retained placenta in women with
advanced age and found uterine scarring due to previous C-
section as a possible risk factor (39, 40). Usta et al. further
explained hypertensive disorders as a reason for higher rate
of retained placenta in women older than 35 years. The
endothelial damage of uterine vessels due to hypertension
may promote adhesion (40). Our results showed a
significantly increased incidence of retained placenta in
women older than or equal to 40 years, regardless of parity.
This could be explained by the probable increased number
of women with a history of surgery in uterus including C-
section. However, it remained significant, even after
adjusting for parity and became even more statistically
significant with lower p-value. Therefore, it can be assumed
that, independent of the previous mode of delivery, advanced
maternal age is associated with an increased risk of retained
placenta, which was also confirmed in other studies (35, 39,
40). Further controversial statements were also found
regarding premature placental abruption in the existing
literature. While some studies found an increased risk of
premature placental abruption with advanced age (2, 15, 16,
22, 23, 32, 35), we did not find an increased risk of this
serious complication in our study population and these
findings are consistent with results of other studies (6, 18–
20). Lean et al. explained the increased risk for premature
placental abruption by existing pathologies of the placenta
with advanced maternal age (2). Jahromi et al. and Usta et
al. reported an association between increased hypertensive
disease and the age and natural aging of the uterine vessels
(16, 23). Pawde et al. mentioned increased antepartum
hemorrhage and the frequent occurrence of placental
implantation disorder in women with advanced age as
possible reasons (15). The differences in results of various
studies could also be due to the preventive intervention of
each clinic. The prenatal diagnostics can identify and prevent
dangerous situations such as the risk of premature placental
abruption at an early stage. It should be noted that especially
women with preexisting disease or risk have a lower risk of
major peripartum complications, which is probably due to
the improved and intensive care in hospitals as well as a
better self-perception of patients. We attribute the fact that
no increased bleeding was observed despite an increased rate
of retained placenta in women with advanced maternal age
to a better antepartum and postpartum management in a level
1 prenatal center. 

In our analysis, we found that women younger than 40
years delivered significantly more often vaginal - operative
and spontaneously. Even after eradication of parity as an
influencing factor, this significant difference remained. With
increased use of epidural administration by women younger
than 40 years, an association between increased vaginal -
operative deliveries and increased use of epidural
administration was observed in our study. This type of
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analgesia may prolong the total birth process via a
concentration-dependent influence on the mother´s
sensitivity, motor activity, and sympathetic nervous system
activity (16). Thus, prolonged labor could be assumed as an
indication for vaginal - operative delivery. In our study
population, there was also a significant prolongation of the
expulsion period and the total duration of labor in women
younger than 40 years. This further strengthens the
impression on the association between duration of labor, use
of epidural administration and mode of delivery. There are
also studies that found no age-dependent differences in birth
duration (17, 21, 34). A possible reason could be age-related
loosening of connective tissue, intensified by previous births,
that leads to faster delivery in multiparous women with
advanced age. 

Regarding birth injuries, there was a significantly increased
rate of birth injuries in nulliparous women younger than 40
years. Regardless of parity, however, there was no more
evidence of an increased risk of birth injury. In a study of
Hornemann et al., a proportional association between age and
severity of birth injury was reported. Along with the report of
Meister et al., they considered higher birth weight and vaginal
- operative deliveries as risk factors (41, 42). Soong et al. were
able to identify first birth as a risk factor independent of age
(43). Ogunyemi et al. mentioned younger age as a risk factor
in addition to vaginal operative deliveries attributing these
findings to tighter and more easily torn connective tissue (44).
In our study, we also observed an increased number of vaginal
- operative deliveries in younger nulliparous women. Since the
risk of perineal and/or vaginal injuries increases during
vaginal-operative deliveries, this is a plausible explanation for
the increased number of birth injuries.

Many studies reported malpresentations of fetal positions
in women with advanced maternal age (8, 16-19). In
particular, an increased number of breech presentations was
observed. On the one hand, this is frequently being attributed
to higher rates of uterine leiomyomata and anomalies of the
uterus with increased age. On the other hand, it is being
explained as a result of multiple pregnancies and an age-
related decrease in skeletal muscle. In contrast, no significant
correlation between maternal age and fetal malpresentations
was found in our study. These results are consistent with
studies by Wang et al. and Elser et al., which also showed
no differences in fetal position in relation to maternal age
(20, 34). 

Regarding preterm birth, several studies report that
women with advanced age were more likely to deliver
preterm and low birth weight newborns than younger women
(45–47), which is also confirmed in our study. Due to lack
of retrospective data evaluation, the reason for preterm birth
could not always be analyzed in our study population. As far
as can be determined, it showed that premature rupture of
membranes was the most common cause, followed by

placental dysfunction with or without preeclampsia and
intrauterine growth retardation (IUGR). We see the plausible
explanation of more preterm birth in women with advanced
maternal age as increased pregnancy complication rate. Since
advanced maternal age is known to be correlated with an
increase in complications like placenta dysfunction, (pre-
)eclampsia, IUGR and the incidence of preexisting disease
rises with age, the preterm birth is often indicated to get the
best outcome for the mother as well as the child (22, 37). It
thus leads to more newborns with LBW. However, the
literature reports inconsistent results about the birth weight
respective to maternal age. Some studies report increased
age-related macrosomia as well as fetus with low birth
weight (2, 5–8, 15, 16, 19, 22, 23, 32, 35, 48). In contrast, a
variety of studies found no maternal age-dependent
differences in size or weight (20, 21). Jahromi et al.
explained the increased incidence of LBW in nulliparous
women older than 40 years by an increased incidence of
certain diseases with age. For example, preexisting
hypertensive disease can result in both LBW and IUGR. In
addition, age-related changes in uterine vascularization may
lead to poorer supply of the fetus, resulting in lower birth
weight (23). Jolly et al. also hypothesized decreased
perfusion capacity with advanced age. They suggested a
decreased transplacental nutrient supply, which can lead to
“small for gestational age” fetus (SGA). However, via a
possible change in maternal metabolism with altered insulin
resistance, an increased nutrient supply to the fetus occurs
with hyperinsulinemia and increased hypertropic growth.
Insulin resistance results in maternal hypertriglyceridemia,
which leads to increased provision of free fatty acids to the
fetus (19). Since obesity also occurs more frequently in older
pregnant women, this could be a reason for increased obese
newborns (9). Usta et al. postulated increased macrosomia
especially in older multiparous women. This form of
macrosomia is associated with obesity and untreated or
poorly controlled diabetes mellitus (40). The deviating
results of our study can be well explained by the size of our
study population and the treatment of women with risk
pregnancies in specialized prenatal centers in Germany.

Significant differences were found in both umbilical cord
pH and base excess between women older and younger than
40 years. However, this difference in pH as well as base
excess was, regardless of statistical significance, clinically
not relevant, as the values are within the normal reference
range. Maisonneuve et al. considered age over 35 as an
independent risk factor for severe fetal acidosis. They
postulated a previous C-section, abnormal fetal heart
frequency during birth and uterine rupture as other risk
factors (49). Ogawa et al. also found lower birth pH in
newborns of women with advanced age (50). Gilbert et al.
reported an increased risk of fetal asphyxia in women of
advanced age and explained this by preexisting diseases such
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as hypertension or diabetes, which seem to correlate with age
(51). However, in a meta-analysis, which examined 75
studies, no difference in pH was found (2). The 5-min Apgar,
which was frequently reported in other studies (20, 21, 23,
35), was also analyzed. In our analysis, there was no
statistically significant difference of Apgar score after 5 min
between the groups. In the literature, different results were
found. In children from mother with advanced age, either no
difference in Apgar score at 5 min was found (16, 20) or a
decreased Apgar score at 5 min was reported (21, 23, 35,
52). Jahromi et al. found a significant decrease in 5 min-
Apgar regardless of parity. This was attributed by the authors
to preexisting maternal diseases, mainly hypertensive
diseases, but also to extreme preterm births and fetal growth
disorders (23). It seems noteworthy that studies reporting
more complications and risks for older mothers show similar
neonatal outcomes and NICU admission rates (15, 23). 

In the present study, we could identify more antenatal
complications in patients older than or equal to 40 years than
in younger patients. Nonetheless, the neonatal outcomes
measured by umbilical pH value, base excess and Apgar
score were comparable between the groups and no severe
complications in women with advanced maternal age were
observed. We attribute these findings to a well standardized
management system in a specialized prenatal center for
women with risk pregnancies, including advanced maternal
age, where risks can be detected early and treated in time.
This in turn encourages better monitoring and care of
pregnant women with risk factors. 
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