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Introduction

The inverse correlation between decreasing total birth rate 
and increasing age at the first pregnancy is a well-established 
global phenomenon. According to the 2021 data from the 
Centers for Disease Control and Prevention in the United 
States, nearly 19% of all pregnancies occurred in women 
aged 35 years and older [1]. Similarly, the Statistics Korea 
announced the percentage of women giving birth for the 
first time at age 35 and older tripled from 10.6% to 33.4% 
between 2005 and 2019 [2,3]. Additionally, in 2020, 7.3% 
of total births were delivered by mothers aged 40 years and 
older [2,3]. This trend could be attributed to various factors, 
including delayed marriage, enhanced access to reproductive 
technology and medical services, and improved socioeco-
nomic status of women.

The increasing prevalence of pregnancies in women of ad-
vanced maternal age, defined as 35 years and older, is a ma-
jor concern, because advanced maternal age is known to be 
a risk factor of pregnancy-related complications, such as ges-
tational diabetes, small for gestational age, and preeclampsia 

[4-6]. Moreover, studies have consistently shown that ad-
vanced maternal age is associated with adverse outcomes for 
the offspring as well, such as congenital malformations and 
chromosomal abnormalities [7]. In addition, there is an in-
creased likelihood of preterm birth requiring neonatal inten-
sive care unit (NICU) care, low birth weight, and intrauterine 
fetal death [1,7,8]. Given these risks, there is a compelling 
need to systematically investigate the effect of advanced 
maternal age on both mothers and their offspring. While 
reviewing published articles, we found that most previous 
studies on maternal age and pregnancy outcomes included 
both nulliparous and multiparous women together, which 
may underestimate the realistic impact of maternal age on 
pregnancy outcomes. Another point to consider is that the 
existing studies were more focused on short-term pregnancy 
outcomes rather than the long-term outcomes of infants [8].

Considering this, we evaluated multifactorial perinatal and 
infantile pregnancy outcomes in relation to increasing ma-
ternal age, examining both short- and long-term outcomes 
in nulliparous women using Korean National Cohort data 
over 15 years. We analyzed these outcomes by subdividing 

Objective
To assess the influence of advanced maternal age on congenital malformations, short- and long-term outcomes in 
offspring of nulligravida.

Methods
A retrospective study was conducted using the Korean National Health Insurance Service database spanning from 
January 2005 to December 2019. All live-born offspring of nulligravida (n=3,685,817) were included. The maternal age 
was subdivided into the following subgroups: <25 years (n=153,818), 25-29 years (n=845,355), 30-34 years (n=1,738,299), 
35-39 years (n=787,530), 40-44 years (n=151,519), and >44 years (n=9,296). Outcomes were assessed based on 
International Classification of Diseases-10 codes. Adjusted odds ratios (aOR) were calculated with the group of 25-29 
years as a reference.

Result
Most congenital malformations showed an age dependent increase, but cleft lip and abdominal wall defect 
exhibited a U-shape curve, indicating an increase even in those <25 years old. Similarly, various disorders included 
in the neonatal composite outcomes from short-term outcomes showed aged dependent escalation. However, the 
preterm birth from the short-term outcome and most of the long-term developmental outcomes, except for motor 
developmental delay and Tics, showed a U-shaped pattern. The aOR of autism and cerebral palsy, showing the most 
obvious U-shaped curved in the long-term outcomes, was 1.50 (95% confidence interval [CI], 1.24-1.82) and 1.54 (95% 
CI, 1.17-2.03), respectively in the group >44 years old and 1.18 (95% CI, 1.11-1.25) and 1.19 (95% CI, 1.09-1.30) in <25 
years old group.  

Conclusion
Overall, an advanced maternal age has an age-dependent correlation with most congenital malformations and short- 
and long-term outcomes of neonates.
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maternal age into 5-year intervals (under 25, 25-29, 30-34, 
35-39, 40-44, and over 44 years) and performed multivari-
able analysis after adjusting for confounders. If the trend of 
increasing maternal age is an inevitable social phenomenon, 
it seems crucial for obstetricians to assess and predict pos-
sible adverse effects in advanced aged nulligravida to provide 
appropriate counseling and management or, where possible, 
prevent such events altogether.

Materials and methods

1. Data source and study cohort
We conducted a nationwide retrospective cohort study us-
ing the Korean National Health Insurance Service (K-NHIS) 
database, which covers 50 million people (approximately 
99% of the South Korean population), from 2004 to 2020 
[9]. The K-NHIS database represents the entire population 
of South Korea and contains national records of all covered 
inpatient and outpatient visits, procedures, and prescriptions. 
The K-NHIS also includes data from annual or biennial health 
screening exams for adults and health examinations based 
on age group for infants provided free of charge by the Min-
istry of Health and Welfare.

Because we used 2004 as the washout period and 2020 
as the follow-up period, our cohort included all pregnancies 
resulting in live births from January 1, 2005 to December 31, 
2019, identified with procedure codes of obstetric delivery. 
We included all liveborn infants who were linked with their 
mothers and restricted the pregnancy cohort to women at 
delivery. We included first-delivery women in the dataset 
(n=3,685,817). Furthermore, for the sensitivity analysis, we 
restricted patients who had infant health screening exam 4 
years prior to the baseline, and we used the weight of baby 
from the health screening exam.

The need for informed consent was waived as this study 
was conducted using anonymized claims data. This study 
was approved by the Institutional Review Board of our insti-
tution (SMC 2021-08-107). 

2. Measurement 
The K-NHIS data comprise individual-level demographics 
and all records of diagnosis and healthcare utilization (e.g., 
drug prescription and medical procedure), provided through 
inpatient, outpatient, and emergency department visits. The 

NHIS claims for inpatient and outpatient visits, procedures, 
and prescriptions were coded using the International Clas-
sification of Diseases (ICD), 10th revision [10]. The exposed 
group was age at initial birth. The study endpoints were 
chromosomal abnormalities, major congenital malforma-
tions, adverse short-term neonatal outcomes, and long-term 
developmental infant outcomes for the offspring. Chromo-
somal abnormalities and major congenital malformations 
were identified by diagnostic records, according to the ICD-
10 codes defined by the European surveillance of congenital 
anomalies classification [11]. Chromosomal abnormalities 
were categorized into autosomal trisomy and others. Major 
congenital malformations were further categorized into 12 
types of organ-specific malformations (Supplementary Table 
1): 1) nervous system; 2) eye; 3) ear, face, and neck; 4) heart; 
5) respiratory system; 6) oral cleft; 7) digestive system; 8) 
abdominal wall; 9) urinary system; 10) genital organs; 11) 
limb; and 12) other malformations [12]. Outcomes, includ-
ing preterm birth (O60.1 and O60.3), placenta previa (O44 
and O69.4), preeclampsia (O15), small for gestational age 
(O36.5), and large for gestational age (O36.6) were also 
investigated according to the ICD-10 codes. The short-term 
neonatal outcome was NICU admission and composite mor-
bidity, which included any of the following: sepsis, transient 
tachypnea, respiratory distress syndrome, necrotizing entero-
colitis, intraventricular hemorrhage, and bronchopulmonary 
dysplasia (Supplementary Table 1). The long-term outcome 
was defined according to pre-specified neurological and 
neurodevelopmental diagnoses as any one or more of the 
following: autism, attention-deficit/hyperactivity syndrome 
(ADHD), cerebral palsy, any developmental delay including 
motor or cognitive delay, epileptic and febrile seizures, and 
tics and stereotypic behavior as identified by diagnostic re-
cords according to the ICD-10 codes (Supplementary Table 1). 
As the NHIS routinely audits the claims, such data are consid-
ered reliable and used in numerous peer-reviewed publica-
tions [13,14]. In a validation study comparing our database 
and electronic medical records, the overall positive predictive 
value of diagnosis records was 82% [15].

We considered a broad range of covariates as potential 
confounders or proxies of potential confounders. Maternal 
comorbidities, including history of congestive heart failure, 
diabetes mellitus, renal disease, and cancer within the past 
year prior to birth were summarized using the Charlson’s 
index [16,17]. We also assessed hypertension (ICD-10 code: 
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I10-I13, and I15), hypertensive disorders during pregnancy 
(ICD-10 code: O14, O11, O15, O13, O16, I10, and O10), 
gestational diabetes (ICD-10 code: O244 and O249), and 
overt diabetes (ICD-10 code: O240, O241, O242, O243, E10, 
E11, E12, E13, and E14). To control the confounding factors, 
we adjusted for Charlson’s index, chronic hypertension, hy-
pertensive disorders during pregnancy, gestational diabetes, 
overt diabetes, cesarean delivery, income, neonatal sex, birth 
year, and multifetal pregnancies.

In addition, we obtained the birth weight for infants from 
the infant health screenings exam, which was provided by 
the K-NHIS and based on age group. 

3. Statistical analysis
For major congenital malformations and short-term out-
comes, odds ratios (ORs) with 95% confidence intervals (CIs) 
were calculated using logistic regression. For long-term out-
comes, infants were followed from birth to event, death, or 
end of the study period (December 2020), whichever came 
first. Person-time was calculated from the date of birth to 
the date of the incidence of event, death, or last follow-up. 
We used the Cox proportional hazards regression models to 
estimate the hazard ratio (HR) with 95% CI to compare the 
control groups. We examined the proportional hazards as-
sumption using plots of the log (-log) survival function and 
Schoenfeld residuals. Considering multifetal pregnancies, 
including twins, triplets, and higher-order pregnancies, could 
be correlated within a mother, and we performed a mixed 
model analysis to adjust for this correlation in all the analy-
ses. We also modeled maternal age as a continuous variable 
using restricted cubic splines with knots at the 5th, 35th, 
65th, and 95th percentiles of the sample distribution to vi-
sualize maternal age-dependent change in long-term infant 
outcomes.

Furthermore, we conducted a quantitative bias analy-
sis based on the probabilistic method among unexposed 
pregnancies without malformation where (P00) was defined 
as 80% [18]. Following this, the probability of live birth 
among unexposed pregnancies with malformations where 
(P10) was considered to be 60%, based on a previous study 
[19]. In addition, a five-time-higher frequency of stillbirth 
was considered in the older group compared with that in 
the general population based on previous literature [20]. 
Considering a difference in probability of live births between 
the older and younger groups, the corrected relative risks 

were calculated as follows: corrected OR and observed  
OR× (P10×P01/P11×P00). 

All analyses were two-sided and P-values <0.05 were 
considered statistically significant. Statistical analyses were 
performed using SAS version 9.2 (SAS Institute Inc, Cary, NC, 
USA) and R software version 3.3.2 (R Foundation for Statisti-
cal Computing, Vienna, Austria).

Results 

1. Study population
The median (inter-quartile) age of study participants was 
32 years (29-35). Of all participants, 4.2%, 22.9%, 47.1%, 
21.4%, 4.1%, and 0.3% were the first birth at age <25 
years, 25-29 years, 30-34 years, 35-39 years, 40-44 years, 
and >44 years, respectively, during the total study period. 
The changes in maternal age over the study period are de-
picted in Fig. 1. In detail, 15.96% of pregnant women in 
2005 and 30.44% in 2019 were between the ages of 35 and 
39. Only 2.06% of pregnant women were between the ages 
of 40 and 45 in 2005; however, this proportion increased to 
7.47% in 2019.

2. Characteristics of study population
Table 1 summarizes the characteristics of study population, 
including maternal and neonatal outcomes according to 
the maternal age group. Advanced maternal age, defined 
as 35 years old and older, was associated with higher fam-
ily income, decreased residency in rural areas, and increased 
Charlson index. As for pregnancy outcomes, there was a cor-
respondingly higher prevalence of hypertension and diabetes 
during pregnancy according to advanced maternal age. The 
rate of cesarean delivery was also significantly increased as 
follows: 29.5%, 34.7%, 40.5%, 52.5%, 65.3%, and 74.0% 
in ages <25 years, 25-29 years, 30-34 years, 35-39 years, 
40-44 years, and >44 years, respectively. Of note, the rate 
of multifetal pregnancies peaked in the group with moth-
ers aged 35-39 years (6.0%), whereas preterm delivery rate 
showed a stepwise increase with advancing maternal age, 
peaking at 8.3% in nulligravida women above 44 years. Sup-
plementary Table 2 shows additional analyses on some peri-
natal complications, including placenta previa, preeclampsia, 
and small and large for gestational age based on maternal 
age groups. Placenta previa exhibited an age-dependent in-



www.ogscience.org384

Vol. 67, No. 4, 2024

crease, whereas preeclampsia and small for gestational age 
showed a U-shaped curve. Of note, the adjusted odds ratios 
(aOR) placenta previa also showed a stepwise increase, with 
the highest risk in women aged over 44 years (OR, 3.74; 
95% CI, 3.28-4.27).

3. Chromosomal abnormalities and congenital 
malformations
The absolute risks of offspring with a chromosomal abnor-
mality were 0.06%, 0.04%, 0.06%, 0.09%, 0.21%, and 
0.86% in ages <25 years, 25-29 years, 30-34 years, 35-39 
years, 40-44 years, and >44 years, respectively. The aORs 
for chromosomal abnormalities increased in the advanced 
maternal age group, with a particularly significant increase 
in autosomal trisomy (Table 2). Of note, the group <25 years 
also had a higher risk for autosomal trisomy compared with 
that of the reference group (age, 25-29 years). 

The absolute risks for major congenital malformations were 

2.9%, 3.0%, 3.4%, 4.1%, 4.8%, and 6.0% in ages <25 
years, 25-29 years, 30-34 years, 35-39 years, 40-44 years, 
and >44 years, respectively. Overall, the aORs of most con-
genital malformations tended to increase in the advanced 
maternal age group after adjusting for potential confound-
ers. The most significant dose-response relationship between 
maternal age and congenital malformations was observed 
in infant heart defects with the highest risk in women aged 
over 44 years (OR, 1.46; 95% CI, 1.31-1.62). The highest 
risk among congenital malformations was found in oral cleft 
in women aged over 44 years (OR, 2.66; 95% CI, 1.81-3.91). 
Although maternal age and the risk of oral cleft also showed 
a dose-response relationship, the youngest age group (<25 
years) also exhibited a higher risk (OR, 1.24; 95% CI, 1.05-
1.46) compared with that of the reference group (age, 25-29 
years), resulting in a U-shaped prevalence. Similarly, the OR 
of abdominal wall defects was also elevated in the youngest 
age group (under <25 years) (OR, 1.59; 95% CI, 1.22-2.07) 

Fig. 1. Changes in the proportions of the maternal age groups over the study period (2005-2019).
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compared with that of the reference group (Table 2). 

4. Short-term outcomes
The aOR of preterm birth was elevated with increasing ma-
ternal age, with the highest risk observed in women aged 
over 44 years (OR, 1.85; 95% CI, 1.71-2.01) as shown in 
Table 3. Women aged <25 years also had a slightly increased 
risk for preterm birth (OR, 1.16; 95% CI, 1.13-1.20). As ex-
pected, the proportion of admittance to the NICU within a 
year showed similar trends with preterm birth. The compos-
ite outcome of infants showed a stepwise increase according 
to advanced maternal age. Among them, transient tachy-
pnea, respiratory distress syndrome, and bronchopulmonary 
dysplasia were remarkable (Table 3). 

5. Long-term outcomes 
During the follow-up period (median, 10.4 years), 0.49, 0.24, 
0.24, 0.32, 0.43, and 0.73 infants per 1,000 person-years 
passed away in age groups <25 years, 25-29 years, 30-34 
years, 35-39 years, 40-44 years, and >44 years, respectively, 
manifesting a U-shape curve as shown in Table 4. For long-
term developmental problems, the risk of autism, ADHD, 
cerebral palsy, and cognitive developmental delay increased 
with advancing maternal age, while offspring of women 
aged less than 25 years also had a relatively higher risk, and 
demonstrating a U-shaped prevalence (Table 4). Notably, the 
risk of epileptic and febrile seizures in offspring increased 

in the group aged <25 years; this group also showed the 
lowest adjusted risk for motor developmental delay and 
tic and stereotypic behavior (Table 4). When the result was 
represented as a restricted cubic spline curve (Fig. 2), death, 
ADHD, cerebral palsy, developmental delay, and seizures 
showed a non-linear association (P for non-linearity <0.05). 
As neonatal birth weight alone can influence long-term out-
comes, a further regression model analysis was performed by 
adding neonatal weight as a confounding variable. However, 
not all infants have their birth weights recorded; therefore, 
the analysis was conducted based on the weights that were 
registered in the health screening exam. Consequently, the 
effect of maternal age on the overall developmental prob-
lems of offsprings were similar but attenuated as presented 
in Supplementary Table 3.

Discussion

Our study revealed significant age-related correlations with 
the risk of chromosomal abnormalities, major congenital 
malformations, and short and long-term neonatal outcomes 
in nulligravida women. Specifically, autosomal trisomy 
showed the strongest age-association with maternal age, 
and nearly all types of congenital malformations showed a 
stepwise trend, except for oral cleft and abdominal wall de-
fects. The prevalence of preterm birth rate manifested as a 

Fig. 2. Restricted cubic spline curve for long-term outcomes of infants based on the maternal age with histogram. ADHD, attention-
deficit/hyperactivity syndrome.
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U-shaped curve according to maternal age, being the lowest 
in the 25-30-year-old group. In addition, a U-shaped curve 
was noted in the relationship between maternal age and 
autism and cerebral palsy. Interestingly, in contrast to other 
long-term outcomes, we noticed that epileptic and febrile 
seizure events were more common among younger mothers. 

Moreover, the older age groups showed a higher risk of 
congenital chromosomal abnormalities and phenotypic mal-
formations, mothers younger than 25 years showed a higher 
risk of having oral cleft and abdominal wall defects. Such 
findings are consistent with those of many other previous 
studies and indicate that various environmental factors, such 
as low socioeconomic status, higher tobacco and alcohol 
abuse, and early unprotected sexual intercourse may contrib-
ute to the observed major phenotypic abnormalities [21,22]. 
Our data support this rationale, as the income level of young 
mothers was mostly distributed at the Q2-3 level whereas 
elderly mothers tended to be affiliated with the Q3-4 level. 

In addition, we confirmed that preterm birth and NICU 
admission and other morbidities were higher in both young 
and aged mothers but the increase in aged mothers was 
more significant. The adjusted risk of preterm birth increased 
by 1.6-fold and 1.9-fold in patients aged 40-44 years and 
≥45 years, respectively. According to the previous studies us-
ing United States and Turkish population data, the preterm 
birth risk for older mother varied from 1.35-fold to 1.8-fold, 
indicating that, while maternal age surely has an impact on 
the occurrence of preterm birth, ethnicity and other factors 
such as multifetal pregnancy should also be accounted for 
[1,5]. In addition, it was suggested that structural, molecular, 
and cellular changes may occur as the uterus ages with ad-
vancing maternal age, leading to effects on uterine vascular 
dysfunction and myometrial contractility [23]. Additionally, a 
recent study using animal models indicated that aging alters 
the properties of the uterine artery, influencing the outcomes 
of pregnancy [24].

In our study, we were able to achieve insightful and con-
sistent observations because of our robust data. Although 
the trend of increasing maternal age at the first birth is a 
global phenomenon, a noticeable difference exists between 
countries. For instance, a comparison of data between the 
UK and South Korea revealed a much steeper increase in the 
mean maternal age in South Korea during the same period 
of 2017 to 2021 [2,25]. During that period, the mean age 
of mothers who gave birth in the UK increased from 30.5 

to 30.9 according to the country’s 2021 consensus, while 
the mean age in South Korea rose from 31.62 to 32.62 as 
reported by Statistics Korean [2,25]. This profound change 
in the mean maternal age in a short period, coupled with 15 
years of cumulative data on long-term infant development, 
allowed for nearly zero selection bias and intact data. More-
over, the population was divided into six different cohorts, 
narrowing the ranges of maternal age to clarify its influence 
on outcome variables. 

Another notable feature of our study was the decision to 
only include results from nulligravida in order to minimize 
confounding factors related to second or subsequent births. 
The influence of parity on pregnancy outcomes is still a 
subject of controversy in the literature. While a few studies, 
such as the one conducted by Bai et al. [26], concluded that 
parity influences pregnancy outcomes, others, like Yimer et 
al. [27], suggested no difference. According to one study, 
women who experienced adverse pregnancy outcomes, in-
cluding miscarriage, termination, and preterm birth showed 
higher levels of anxiety and depression and poorer quality of 
life during the subsequent pregnancy period [28], which may 
negatively affect the subsquent pregnancy outcome. More-
over, some adverse pregnancy outcomes, such as preterm 
delivery, low birth weight, and placenta previa are known 
predictors for subsequent adverse pregnancy outcomes 
[29,30]. Therefore, by excluding following pregnancies, 
which were proven to be influenced by prior outcomes, we 
could solely focus on the effect of maternal age. 

An additional strength of our study was that we assessed 
cumulative long-term developmental outcomes of offsprings 
spanning a relatively long study period (median, 10.4 years) 
included in a national cohort and compared them according 
to the subdivided maternal age groups. While a few studies 
have examined short-term outcomes in neonates or focused 
on single-specific developmental disorders, such as autism or 
ADHD, follow-up studies with a long study period on mul-
tiple developmental disorders correlated with maternal age 
are scarce. In our study, we found that the risk of autism and 
cerebral palsy exhibited a U-shaped curve, reaching its lowest 
in the maternal age group of 25-30 years. Of note, this ratio 
was not lowered; conversely, it was elevated by adding neo-
natal weight as a confounder. This observation is in line with 
those of previous studies indicating that older maternal age 
itself increases the risk of autism [31-33]. On the contrary, 
the hard ratio for some developmental problems were sub-
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stantially attenuated by adjusting neonatal birth weight. For 
example, the adjusted HR for cerebral palsy in the maternal 
age group of 40-44 years was lowered to a non-significant 
level, suggesting that preterm birth or low birth weight rath-
er than maternal age itself mainly attributed to the develop-
ment of cerebral palsy.

The last distinctive observation of our study was that 
epileptic and febrile seizures were more prominent in the 
younger group in terms of long-term outcomes. This obser-
vation matches with established research, which identifies 
preterm birth and low household income, not parental age, 
as major risk factors for epileptic and febrile seizures [34]. In 
essence, our results suggested that environmental factors of 
the mother also play a role in long-term developmental out-
comes, along with maternal age.

Our study also had some limitations that need to be men-
tioned. First, there was a lack of information on paternal age. 
In many developed countries, both paternal and maternal 
age is increasing [8,25,35]. Multiple studies have indicated 
advanced paternal age as a risk factor for preterm birth, cleft 
palate, stillbirths, and neurodevelopmental disorders, such 
as autism [8,25]. Conversely, young paternal age has been 
suggested as a risk factor for abdominal wall defects in other 
studies [8,25]. Similarly, many investigators reported that the 
risk of cleft lip and palate increased with advancing paternal 
age, while the risk of abdominal wall defects increased with 
decreasing paternal age [36]. Therefore, paternal age could 
be an important confounding factor that was not considered 
in our study. Another limitation is that since we only included 
live-born neonates, demised or selectively aborted fetuses 
were not included when analyzing congenital abnormalities 
and malformations. Therefore, there is a chance that the 
absolute risk and number of the incidence might be underes-
timated in this study. Lastly, a particularly high prevalence of 
gestational diabetes milletus (GDM) in the study population 
can be pointed out. We assume that this is attributed to the 
inevitable obstetric practice, which requires to register code 
for unspecified GDM (e.g., O24.9) for proceeding with the 
100-g oral glucose tolerance test under the national health 
insurance system in South Korea. While an abnormal 50-g 
glucose screen is widely acknowledged as a risk factor for 
adverse maternal and neonatal morbidity [37], the relatively 
high prevalence of GDM in our database is unlikely to signifi-
cantly impact our regression analysis.

Collectively, our study results support that the importance 

of maternal age cannot be overemphasized. With the ris-
ing trend in first-time mothers giving birth at the age of 35 
years or older (especially in South Korea), it is essential to 
understand the impact of maternal age on both short-term 
and long-term health of offsprings. For pregnancy outcomes, 
our data clearly demonstrated that preterm birth and pla-
centa previa start to rise significantly in mothers older than 
30 years old even after adjusting for multiple confounders, 
including multifetal pregnancies. Similar to our study, the 
study by Kim et al. [38] also reported an increased rate of fe-
tal chromosomal abnormalities in advanced-aged women in 
South Korea. They particularly highlighted the characteristic 
increase in trisomy 18 and 21 [38]. Based on these findings, 
a combination of diagnostic tools should be considered for 
more accurate anticipation of potential outcomes, along 
with counseling. For example, while sonographic soft mark-
ers in the second trimester can provide clues about preterm 
birth and low birth weight, but less likely about an aneu-
ploidy [39]. Additionally, tailored antenatal counseling should 
be considered for the individual needs of elderly gravidas. In 
conclusion, our study highlights the importance of regular 
follow-up and screening tests to detect possible long-term 
developmental issues in offspring born to elderly gravidas, 
followed by timely intervention. 
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