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Introduction 
 
Modern civilizations have significantly progressed 
in higher education, professional development, 
and economic independence. As a result, more 
young girls are likely to delay childbearing until 
they are at least 30 years old (1, 2). Advanced ma-
ternal age (AMA), defined as a mother of 35 
years or older at the time of delivery, is increasing 
significantly in many developed and developing 
countries (3). For example, in the United States, 
birth rates among women with AMA have in-
creased in three decades (1970-2000) from 5% to 
approximately 13% of all live births (4), and dur-

ing 2013-2014, the birth rate was increased by 3% 
in women with AMA (5). Between 2000 and 
2014, the percentage of births to women with 
AMA increased by 23% from 7.4% to 9.1% (6). 
In a recently published study, women of very 
AMA increased by 194% from 1989 to 2018 in 
the United States (7). In Spain, around 38.7% of 
live births were born among women over 35 
years of age and 8.4% over 40 years of age in 
2016 (8). In another report, births to women 
aged 40 or older increased from 6.7% in 2013 to 
7.4% in 2017 in Spain, and such increasing trends 
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were also observed in Australia, Chile, Japan, and 
the United Kingdom (9).   
In South Korea, the proportion of women with 
AMA has increased by 116.8% from 15.4% to 
33.4% during one decade (2009-2019) (10). In 
Israel, during a decade (1998-2008), the first birth 
rate of women with AMA rose by more than 
230% (11). In Western Australia, the birth rates 
for women with AMA have increased from 2.05 
% in 1980 to 5.06% in 2003, with a 70% increase 
in first delivery (12). In Canada, the proportion 
of first births in women older than 34 years has 
increased from 6% to 25% during three decades 
(1975-2005) (13). In Japan, birth rates for women 
with AMA significantly increased from 8.6% in 
1990 to 25.9% in 2012 (14). In China, a national 
study reported the percentage of AMA rose from 
2.96% to 8.56% from 1996 to 2007. In the urban 
region, the proportion of AMA rose from 2.95% 
to 7.69%, whereas, in rural areas, the proportion 
of AMA increased from 2.99% to 10.35%. The 
increasing trend in delayed childbearing could be 
attributed to availing higher education, career de-
velopment, and economic independence, wide-
spread use of contraceptives and assisted repro-
ductive technology (ART), and lack of support 
for parental social incentives (5, 15-17). Delayed 
childbearing is associated with several adverse 
maternal-neonatal outcomes (7, 18).  
 
The trend in delayed childbearing age and 
fertility rate in developed and developing 
countries 
Delayed childbearing is defined as women giving 
birth to babies in their old age. Maternal age at 
the time of first neonatal birth has dramatically 
increased in several countries. For example, in 
the United States, childbearing has risen from the 
early 20s in 1970 to the late 20s in 2006. Similarly, 
in Switzerland, women had their first child in 
nearly 30 years of age, five years older than Swiss 

women in 1970. In 2009, the mean maternal age 
at their first delivery ranged from 21.3 years in 
Mexico to 30.5 years in New Zealand. Similarly, 
the average age when women have their first ba-
by increased from 24 years to 28 years in almost 
four decades (1970-2008) (OECD, 2010)  (19). In 
Italy, the mean maternal age at delivery has risen 
from 25.2 years to 31.7 years during three and 
half decades (1981-2015) (20), and in Australia, 
the average maternal age at first birth increased 
from 25.4 years to 29.3 years during 1971-2013 
(21).  
The mean maternal age at first birth rose from 
27.3 years to 31.2 years in France, from 26.8 
years to 31.3 years in Austria, and from 26.5 years 
to 31.1 years in the United Kingdom during 
1970-2016 (22). From 1950 to 2015, the mean 
age of women at first birth increased from 24.1 
years to 29.4 years in Sweden, from 26.7 years to 
29.3 years in the Netherlands, from 25.1 years to 
30.7 years in Spain (1975-2015), from 23.9 years 
to 28.0 years in Czechia, from 25.1 years to 31.1 
years in South Korea (1980-2015), and from 24.8 
years to 29.1 years in Japan (23). Many emerging 
countries, such as Turkey, Iran, and China, have 
also seen a trend in delayed childbearing (19). In 
2013, the mean maternal age at first birth was 
22.9 years, continuously increasing in Turkey 
(24). In the Iranian population, the average ma-
ternal age rose from 17.6 to 23.8 years between 
1990 and 2006 (25). In China, the childbearing 
age has increased from 24.3 years to 26.24 years 
during one decade (2000-2010) (19). Moreover, 
the fertility rate among women of older ages has 
been declined in developed (i.e. high socio-
demographic index (SDI) countries) and develop-
ing countries (low-middle SDI countries) over 
the last seven decades (1952-2021) (GBD 2021, 
http://ghdx.healthdata.org/gbd-results-tool) (26) 
as shown in Fig. 1. 
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Fig. 1: Trend in age-specific fertility rate per 100,000 populations among women aged 30-44 years in high socio-

demographic index (SDI) and low-middle SDI countries between 1952 and 2021 

 
The main factors contributing to delayed 
childbearing  
Several factors, including the rising trend of high-
er education and higher participation of women 
in employment, are attributed to delayed 
childbearing in women as shown in Fig. 2 (23).  

 
Education, employment and delayed 
childbearing 
The rising level of education in women is associ-
ated with delayed childbearing (27, 28). The asso-
ciation of maternal education with the rising 
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trend in delayed childbearing has been shown in 
Egypt, Mali, Uganda, Mozambique, and Burkina 
Faso. In Nepal and Bangladesh, improvement in 
maternal education was also accompanied by an 
increase in maternal age at first birth (29). In de-
veloped countries, women with higher education 
start childbearing at later ages compared to wom-
en with lower education levels. The attainment of 
an additional one-year education can delay 
childbearing age of around one year (30). In the 
USA population, Martin et al. (28) reported that 
compared to women with lower education levels, 
in women with a 4-year college degree, the rate of 
first and second births increased after age 30 dur-
ing 1970-1990. The delayed childbearing in high-
er educated women is attributed to several rea-
sons, such as balancing student life and mother-
hood life (31) pursuing their careers, which may 
postpone childbearing until they are well estab-
lished on their career path. Education helps 
women acquire knowledge related to contracep-
tive products, thereby reducing unwanted preg-
nancy and early pregnancy. Preventing unwanted 
pregnancy increases the average maternal age at 
birth and results in delayed childbearing (19). 
These factors could predict delayed childbearing 
in women with higher educational levels (27). 
Women with higher education levels should be 
educated about the consequences of delayed 
childbearing, such as adverse maternal-neonatal 
outcomes.   
Due to the rising trends in employment participa-
tion, women have faced significant and difficult 
trade-offs between employment and family. 
Tough et al. (32) determined factors influencing 
delayed childbearing in the Canadian population. 
They observed that in addition to partner suita-

bility to parents, financial security (85.8%) im-
pacts the time of childbearing (32, 33). In the 
USA, part-time employment declined the likeli-
hood of pregnancy in women and increased de-
layed childbearing (34). One year of delayed 
childbearing increases women's earnings by 9%, 
wage rate by 3%, and work experience by 6% in 
the USA (35). Employment increases the risk of 
getting a divorce because women with profes-
sional jobs are less likely to take care of their 
children and spend less time doing domestic 
work. Divorce of professional women at younger 
ages delayed childbirth as younger women seek a 
new husband. In previous studies, the economists 
found that delayed childbearing substantially in-
creases earnings in women of professional occu-
pations. All these factors associated with profes-
sional jobs tend to delay childbearing in profes-
sional women (35-37). Women of professional 
occupations get benefits to delay childbearing, 
such as personal development, higher education 
levels, increased income, career development, and 
relationship stability. However, delayed childbear-
ing is associated with both maternal pregnancy 
complications and adverse neonatal outcomes. 
Therefore, it is highly essential to inform women 
of professional occupation that delayed 
childbearing could potentially affect conception, 
pregnancy, and perinatal outcomes.  
 
Delayed childbearing and its potential con-
sequences 
Women with delayed childbearing are associated 
with a declined fertility rate and increased adverse 
maternal-neonatal outcomes as shown in Fig. 2 
(19). 
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Fig. 2: Factors of delayed childbearing age and its potential consequences on adverse maternal-perinatal outcomes 

 
Delayed childbearing and preterm births  
Increasing maternal age at birth is associated with 
increasing risk of preterm births. Delayed 
childbearing, or AMA, has long been associated 
with preterm births. Many studies have found the 
association of AMA with the increased risk of 
preterm births (38). For example, Fuchs et al. 
(39) observed that the risk of preterm births fol-
lowed a U-shaped distribution with maternal age. 
Women aged 20-24 years had 6.8%, 25-29 years 
had 6.0%, 30-34 years had 5.7%, 35-39 years had 
6.3%, and 40 years or older had 7.8% preterm 
births. Compared with women aged (30-34 
years), women aged 40 years or older had higher 
odds of extremely preterm births (aOR 1.33), 
spontaneous preterm births (aOR 1.20), and iat-
rogenic preterm births (aOR 1.31).   
Waldenstrom et al. (2) examined the impact of 
AMA on the risk of preterm births in a popula-
tion-based register study. Compared with women 
aged 20-24 years, women aged 40 years or older 
had a higher incidence of very preterm births 
(0.7% vs. 1.2%) and moderately preterm births 
(4.7% vs. 5.2%)—moreover, the risk of preterm 
births elevated with increasing maternal age re-
gardless of parity. The adjusted ORs for preterm 
births in first, second, and third births ranged 

from 1.18 to 1.28 in women aged 30-34 years, 
from 1.59 to 1.70 in women aged 35-39 years, 
and from 1.97 to 2.40 at ≥40 years. Women aged 
35 years and older should be considered as a risk 
group for preterm births. The placental and my-
ometrial vascular lesion could explain the in-
creased risk of preterm birth in women with 
AMA. The association between indicated preterm 
births and PE and SGA mediate AMA, and these 
conditions are associated with hypo-perfusion of 
placental blood. Moreover, increasing maternal 
age is associated with declined progesterone lev-
els, which is essential for pregnancy maintenance. 
Progesterone deficiency and emotional stress 
could be potential pathways between AMA and 
increased risk of preterm births (2).     
 
Delayed childbearing and low birth weight 
(LBW)  
It is well-established that maternal age at the time 
of childbirth is associated with the neonatal's 
birth weight. It has been found that women of 
older ages (≥35 years) tend to have a higher rate 
of LBW compared with women aged less than 35 
years (40, 41). The incidence of LBW with ma-
ternal age is increasing in a parallel direction. 
Women aged 20-24 years had 8.4% LBW, 25-29 
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years, 30-34 years, 35-39 years, and ≥40 years had 
9.1%, 10.4%, 12.8% and 14.7% LBW, respective-
ly (42).  
Khoshnood et al. (43) investigated the risk of 
LBW associated with AMA among four ethnic 
groups in the United States population of preg-
nant women. Delayed childbearing or AMA was 
associated with increased odds of LBW among 
four ethnic groups, and the effect of maternal age 
on LBW was reasonably similar among the four 
groups. Overall, women with AMA were at 82% 
higher odds of LBW (OR 1.82) and 55% in-
creased odds of moderate LBW (OR 1.55) com-
pared with women aged 20-34 years. The risk of 
LBW was higher among African American wom-
en (5.3-fold), followed by Puerto Ricans (4.3-
fold), Mexicans (3.7-fold), and non-Hispanic 
whites (2.6-fold). These results suggest that de-
layed childbearing is associated with an increased 
risk of LBW regardless of ethnicity.   
In a population-based cross-cohort comparison 
study, the association of maternal age with neo-
natal birth has been investigated and reported 
that after adjusting for socioeconomic position, 
women with AMA had higher odds of LBW 1.66 
[95% CI 1.36, 2.02] compared with those aged 
25-29 years (44). LBW is a significant public 
health problem worldwide, associated with short-
term and long-term complications. Therefore, it 
is essential to identify and prevent modifiable 
factors such as delayed childbearing that contrib-
ute to increased LBW rates.        
 
Delayed childbearing and perinatal mortality  
Perinatal mortality is defined as the combination 
of late fetal mortality (stillbirths) and early neona-
tal mortality (0-6 days of life) (45). Among several 
risk factors, delayed childbearing is one of the 
common factors associated with the increased 
risk of perinatal mortality. Women aged 35 or 40 
years have long been associated with increased 
rates of perinatal mortality (46, 47). Women aged 
≥40 years had higher rates of perinatal deaths 
(1.1% vs. 0.5%), antenatal deaths (0.8% vs. 
0.3%), and neonatal deaths (0.3% vs 0.2%) com-
pared with women's age group (25-34 years). 
Women aged ≥40 years had increased odds of 

perinatal mortality by 1.66 (95% CI: 1.03, 2.66) 
compared with the reference age group (25-34 
years). Women aged ≥40 years carry a higher risk 
for perinatal motility (48). Higher neonatal mor-
tality was associated with women aged>35 years 
(49).  
After adjusting for confounding factors, women 
aged 30 years and older were associated with 
higher odds of stillbirth (50). Still, the risk of ne-
onatal death was no longer associated with ad-
vancing maternal age. Women aged ≥35 years 
were not significantly associated with perinatal 
mortality (51). The variation in these findings 
could be explained by the study design (hospital-
based vs. community-based), the definition of 
perinatal mortality, different confounding factors, 
the proportion of women with old age, and cut-
off values for maternal age. The underlying bio-
logical mechanism associated with increased risk 
of perinatal mortality is unknown (52). However, 
myometrial underperfusion and aging endotheli-
um of older women are considered to be associ-
ated with perinatal complications and mortality 
(53).  
 
Delayed childbearing, congenital birth de-
fects, and chromosomal abnormalities   
Delayed childbearing is a well-established risk 
factor for congenital defects and chromosomal 
abnormalities. Compared with women aged <20 
years, women aged ≥40 years had higher odds of 
cardiac defects, including esophageal atresia (2.9-
fold), hypospadias (2.0-fold), and craniosynosto-
sis (1.6-fold) (54). Hollier et al. (55) also deter-
mined the association between maternal age and 
non-chromosomal abnormalities. Compared with 
a reference age group (20-24 years), women aged 
35-39 years (3.5% vs. 4.4%) and ≥40 years (3.5% 
vs. 5.0%) had a higher incidence of congenital 
defects. The ORs for cardiac defect in women 
aged ≥40 years was 3.95 (95% CI, 1.70, 9.17) 
compared with young mothers (20-24 years).  
It is well-known that older maternal age is signifi-
cantly associated with chromosomal congenital 
defects, including trisomies 13, 18, and 21 (56). 
Down's syndrome is one of the common chro-
mosomal abnormalities and is associated with 
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chromosome 21 disjunction. A strong correlation 
exists between AMA and chromosome 21 dis-
junction (57). Chromosomal birth defects are 
more common in older women compared with 
non-chromosomal birth defects (58). Regardless 
of age, women who are aware of information on 
all risk factors and optimize their health condi-
tion before conception through prenatal care vis-
its and supplementation with vitamin D and folic 
acid can reduce their risk for congenital defects.        
 
Delayed childbearing and hypertensive dis-
orders of pregnancy (HDP)  
HDP is the most common and dangerous preg-
nancy complication. The two common HDPs are 
gestational hypertension (GH) and preeclampsia 
(PE). The trend in HDP is consistently increas-
ing, and the increase in HDP is due to the num-
ber of women who delayed childbearing, which 
has significantly increased over the last few dec-
ades (59-61). HDP increases with maternal age. 
Women aged 18-28 years had 2.22%, 29-39 years 
had 2.51%, and >40 years had 5.41% HDP (18). 
Chronic GH is associated with AMA. Women 
aged 35-39 years (1·22 times) and 40-44.9 years 
(1.6 times) had higher odds of GH compared 
with women aged 25-29 years (62). Other find-
ings suggest that in women aged ≥32 years, the 
risk of PE increases by 4% each year (63).       
In the Chinese population, women aged 35-39 
years and ≥40 years had a 1.84-fold and 2.39-fold 
higher risk of HDP, respectively, compared with 
women aged 25-29 years (64). In another study, 
women aged ≥35 years had a 60% higher preva-
lence of PIH compared with women aged 20-34 
years (65). In a case-control study, compared with 
young mothers, women with AMA had higher 
rates of PE (10.7% versus 1.8%) (66). In the 
French population, the risk of HDP increased 
with increasing maternal age regardless of parity 
(67). In Australia, compared with women aged 
30-34 years, women with AMA had a 1.45-fold 
increased risk of PIH (68). In the USA popula-
tion, Sheen et al. (69) investigated PE's temporal 
trend and maternal age's impact on PE. They 
found that women with AMA had a higher risk 
of PE. The Latin American, Caribbean, and Tai-

wanese women aged ≥35 years showed 1.6 and 
1.8-fold increased risk of PE compared with 
young women (20-34 years) (70, 71). The associa-
tion between AMA and increased risk of HDP is 
not clear enough. However, low nitric oxide lev-
els and high oxidative stress are signs of aging, 
which could adversely affect the relaxation of the 
endothelium. This may cause the development of 
pregnancy-induced hypertension (PIH) in women 
with AMA because pregnancy increases cardiac 
output.  
 
Delayed childbearing and abnormal placen-
tation  
Placenta previa and placental abruption are the 
two most common forms of abnormal placenta-
tion. Delayed childbearing is one of the well-
recognized risk factors associated with increased 
risk of placenta previa and placental abruption. 
Women aged ≥34 years had three folds higher 
risk of placenta previa compared with teenage 
mothers (<20 years) (72). Women aged 20-24, 
25-29, 30-34, 35-39, and ≥40 years had a 1.61-
fold, 2.82-fold, 4.71-fold, 7.30-fold and 10.41-
fold increased risk of placenta previa, respectively 
(73). AMA increased the risk of placenta previa 
by 6.3-fold (aOR 6.3, 95%CI: 3.20, 12.51) (74). 
Similarly, Tuzovic and Ilijic observed that AMA 
6-fold increases the risk of placenta previa (75). 
The prevalence of placenta previa rises with ma-
ternal age (76). In the Australian population, 
women aged 35-39 years and ≥ 40 years were 
associated with increased risk (2.8-fold and 3.6-
fold, respectively) of placenta previa (77).  
The increased risk of placenta previa among old-
er women could be attributed to atherosclerotic 
changes in the uterine blood vessels that cause 
compromised uteroplacental blood flow. This has 
been observed in microscopic placenta studies 
from older women, which show hypo-
uteroplacental blood flow and large placental in-
farcts. An increased surface area is required for 
placental attachment to maintain optimal blood 
flow, which may result in placental encroachment 
on the lower uterine segment (78). Moreover, 
women with AMA are mostly multiparous, and 
multiparty could also increase the risk of placenta 
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previa in older women. In a previous meta-
analysis, multiparity was associated with an in-
creased risk of placenta previa (73). 
 
Delayed childbearing and gestational diabe-
tes mellitus (GDM)  
GDM is a common pregnancy complication in 
which hyperglycemia develops spontaneously 
during pregnancy without prior diagnosed diabe-
tes. Delayed childbearing is the leading risk factor 
for GDM (79). The incidence of GDM increases 
with maternal age. Women aged 18-28, 29-39, 
and >40 years had 2.54%, 4.28%, and 6.44% 
GDM, respectively (18). Women aged>35 years 
had higher odds of GDM [OR 1.57 (95% CI, 
1.24, 1.98)] compared with under 35 years of 
women (80).  
In the Chinese population, Pregnancy obesity 
increased the risk of GDM by 3.6-fold in women 
with AMA compared with women aged 20-35 
years (2.7-fold) (81). Similarly, excessive weight 
gain was also associated with increased odds of 
GDM in women with AMA (4.17-fold) com-
pared with women aged 20-35 years (2.65-fold). 
It suggests that higher pre-pregnancy BMI and 
excessive weight gain independently increase the 
risk of GDM in women with AMA. Obstetricians 
should educate women with AMA about the po-
tential consequences of excessive weight during 
pregnancy and provide more guidance and inter-
ventional strategies to reduce excessive weight 
during the first trimester of pregnancy.         
In the Italian population, Londero et al. (18) in-
vestigated the effect of maternal age on the risk 
of adverse pregnancy outcomes. They showed 
that the incidence of GDM increased with ma-
ternal age. Women aged >40 years had elevated 
odds of GDM [OR 1.71(95% CI, 1.37, 2.12)] 
compared with women aged 18-28 years. The 
association between AMA and GDM develop-
ment could be explained by the progressive vas-
cular endothelial damage in women of older ages 
(82). Moreover, increasing maternal age is associ-
ated with reduced insulin sensitivity, impaired 
glucose tolerance (83), and deterioration of pan-
creatic β-cell function (84), exacerbating the risk 
of GDM in delayed childbearing. 

Conclusion  
 
Delayed childbearing age is a significant public 
health issue in developed and developing coun-
tries. More women are planning to become preg-
nant after 30 years of age, and the proportion of 
neonatal births to women aged >30 years is sig-
nificantly increasing across the globe. The rising 
trend of higher education levels and higher par-
ticipation of women in employment is attributed 
to delayed childbearing age. Delayed childbearing 
age is associated with an increased risk of several 
adverse maternal-perinatal outcomes. Therefore, 
it is highly essential to educate and inform wom-
en with higher education levels and professional 
occupations that delayed childbearing could po-
tentially affect conception, pregnancy, and peri-
natal outcomes.  
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