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Abstract Background: The rate of women who are delaying their pregnancy and childbirth to their 4th decade of life appears
to be increasing recently, and this may be because of various reasons such as education and delayed marriage. Objective: Thus,
the study aims to assess maternal and fetal outcomes in all pregnant women with advanced maternal age Methods: This is a
retrospective cohort study conducted in the National Guard Hospital (NGH) in Riyadh, Saudi Arabia. The delivery records
were searched for pregnant women in the designated hospital between the period of January 1+, 2019, to 31+ March 2019. 1257
patients in total were included according to the inclusion criteria Result: In this study, we collected data for 1257 pregnancies
where the prevalence of mothers older than 30 years old was 25.2% (N = 253). Moreover, older women (>35) had a higher risk
for needing CS than younger participants (RR = 1.78, 95% CI: 1.34: 2.36, p = 0.001) where the prevalence of CS in the older
group was 41.5% compared with 28.5 5 of the younger group. Conclusion: Advanced maternal age is associated with a range
of adverse pregnancy and fetal outcomes.
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INTRODUCTION

The rate of women who are delaying their pregnancy and
childbirth to their 4th decade of life appears to be increasing
recently and this may be because of various reasons such as
education and delayed marriage [@]. For instance, some of
them experience pregnancy unwillingly because of the
inappropriate use of contraceptive methods [@]. Advanced
Maternal (AMA) is defined as the state of being pregnant
over the age of 35 years. Pregnant lady with (AMA) has an
increased risk of maternal and fetal morbidities significantly
[B]. Consequently, AMA considered a risk factor that leads
to various pregnancy adverse consequences. The
relationship between (AMA) and the risk of spontaneous
miscarriage and chromosomal abnormalities has been
described in previous studies sufficiently [@B]. Globally, the
demographic changes of childbearing age have shown a
noticeable shift in the previous decades. In USA, women

aged 35-39 had a birth ratio known as 49.3% in 2013, and
51% births per1000 women in 2014. Also, women who aged
20-24 had a birth rate of 80.7% in 2013, and in 2014, it got
decreased to 79%, believing that this ratio was as high as
115.1in 1980 [@]. In Japan, the birth rate to women aged 35
has increased from 8.6% in 1990 to 25.9% in 2012 [E]. Many
other developed countries, China for example, have been
found to have similar birth rates [@—]. In China, women
who aged 35 to 39 were found to have a birth rate of 8.65%
in 2004, which increased to 17.04% in 2014. Similarly,
women aged 40—44 had a birth rate that rose from 1.77% to
3.96%. In the other hand, the birth rate of women aged 25—
29 decreased from 102.44% to 93.62% []. The ratio of
pregnancies in advanced maternal age was about 31% of
total pregnancies in 2016 []. For the current and past
decades. The age of a woman when she becomes pregnant
for the first time has been increasingly elevated. Many
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factors such as education levels, relationship status, and
financial problems, play major roles in this issue [[13]. For
these reasons, a lot of women in Europe and USA decided to
postpone their parenthood in order to improve their
education level, and to pursue a career of work and better
social and financial status [[14].

Thus, the study aims to assess maternal and fetal
outcomes in all pregnant women who delivered at 20 weeks
or beyond and aged 35 years or older in Obstetrics and
Gynecology Department at National Guard Hospital in
Riyadh, Saudi Arabia. In addition to reporting this study’s
findings, any contributing factors that affected the outcomes
were measured.

METHODS

Study design

This is a retrospective cohort study, conducted in National
Guard Hospital (NGH) in Riyadh, Saudi Arabia. The
delivery records were searched for the pregnant women in
the designated hospital between the period of January 1+,
2019, to 31+ March 2019. 1257 patients in total. STROBE
Checklist was used.

Inclusion criteria

Any pregnant women who delivered after the 20 week of
gestation, and delivered at the obstetric department of NGH,
Riyadh.

Papulation

Pregnant women beyond age of 35 years and delivered in
National Guard Hospital (NGH) in Riyadh, Saudi Arabia
between the period of January 1+, 2019, to 31+ March
2019.

Statistics

We used IBM SPSS program 25 edition to analyze the data.
The data cleaning process included several steps in order to
mold the extracted data for the statistical analysis purposes.
The gestational age was rounded to the nearest completed
week [15]. When we recorded the twin babies, we recorder
only the heaviest baby, APGAR, and pH scores for healthiest
baby. Moreover, ABGAR score was furtherly categorized
into 7-10 as reassuring, a score of 4-6 as moderately
abnormal, and a score of 0-3 as severely abnormal [[16]. The

Table 1: Baseline Characteristics of Patients by Maternal Age

parity was classified into two groups, where the first
included the nullipara (women who never delivered before)
and multipara (women with previous history of delivery).
The term was defined as term (=37 weeks of gestation) and
preterm (<37 weeks of gestation) [[17]. Type of delivery was
initially registered into spontaneous vaginal delivery (SVD),
cesarean section (CS), ventouse, breech, and forceps. But
due to the scarcity of patients falling in the later groups, they
were grouped into only two; vaginal delivery (VD) and
cesarean section (CS). Lastly baby weight was converted
from a continuous variable into a categorical variable as
follows: normal birth weight (2501 — 4000 g), low birth
weight (£2500g), and high birth weight (=4001g) [18].

Ethical consideration
Due the nature of this study, a retrospective cohort, informed
consent per patient was not a requirement.

RESULTS

In this study, we collected data for 1257 pregnancies where
the prevalence of mothers older than 30 years old was 25.2%
(N =253). The mean age of the total sample was 29.61 years
old (SD =5.7), while the mean age of mothers younger and
older than 35 years old was 27.45 (SD =4.19) and 38.03 (SD
= 2.57) years. Moreover, the prevalence of obesity was
higher in women aged > 35 years (63.2%) compared with
45.2% of the younger group (p = 0.002). Furthermore, most
of the mother older than 35 years were multiparous (96.0%)
compared with 68.8% in the younger group (p = 0.001).
Considering type of delivery, we found that 68.9% of the
total sample had vaginal delivery (Table 1).

Considering complications during pregnancy and
postpartum, it was found that the older women had higher
risk for developing gestational GDM by 3.49 times than
younger women significantly where prevalence of
gestational GDM in older group was 24.9% compared with
8.7% of younger women (RR = 3.49, 95% CI: 2.43- 5.01, p
= 0.0001). Placenta previa is another complication that had
increased incidence among women older than 35 years
significantly where older women had eight-time higher risk
for developing placenta previa (RR = 8.05, 95% CI = 1.46-
44.19, p = 0.016) (Table 2).

Considering fetal outcomes, we found that 10.6% of the
total newborns were preterm. Women with older age (>35)

Variable Total (N = 1257) <35 years (n = 1004) >35 years (n = 253) p-value
Age (Mean+SD) 29.61+5.7 27.45+4.19 38.03+2.57 0.000*
Body Mass Index (N = 772)

Normal 106 (13.7%) 88 (16.9%) 18 (7.2%) 0.002*
Underweight 4 (0.5%) 3 (0.6%) 1 (0.4%)

Overweight 268 (34.7%) 195 (37.4%) 73 (29.2%)

Obese 394 (51.0%) 236 (45.2%) 158 (63.2%)

Parity

Nulliparous 323 (25.7%) 313 (31.2%) 10 (4.0%) 0.001*
Multiparous 933 (74.3%) 690 (68.8%) 243 (96.0%)

Type of Delivery

Vaginal Delivery 866 (68.9%) 718 (71.5%) 148 (58.5%) 0.001*
Cesarean Section 391 (31.1%) 286 (28.5%) 105 (41.5%)
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Table 2: Pregnancy Outcomes by Maternal Age (<35 vs 235 Years)

Outcome Total (N = 1257) <35 years (n = 1004) =35 years (n = 253) p-value RR 95% CI
Gestational Hypertension 11 (0.9%) 7 (0.7%) 4 (1.6%) 0.189 2.28 0.66-7.87
Preeclampsia 22 (1.8%) 15 (1.5%) 7 2.8%) 0.174 1.87 0.75-4.65
Gestational Diabetes (GDM) 150 (11.9%) 87 (8.7%) 63 (24.9%) <0.001* 349 | 243-5.01
Placenta Previa 6 (0.5%) 2 (0.2%) 4 (1.6%) 0.016* 8.05 1.46-44.19
Induction of Labor 273 (21.7%) 227 (22.6%) 46 (18.2%) 0.127 0.76 | 0.53-1.08
Postpartum Hemorrhage (PPH) 65 (5.2%) 52 (5.2%) 13 (5.1%) 0.979 0.99 | 0.53-1.85
Table 3: Fetal Outcomes in Relation to Maternal Age (<35 vs >35)
Outcome <35 years >35 years p-value Risk Ratio (RR) 95% CI
Preterm Birth 9.6% 14.6% 0.020* 1.62 1.07-2.43
Low Birth Weight 12.1% 19.4% 0.001* 1.80 1.25-2.61
High Birth Weight 1.9% 4.0% 0.032* 2.34 1.07-5.12
HDU Admission 0.4% 3.2% 0.001* 8.45 2.22-32.11
NICU Admission 7.8% 18.2% <0.001* 2.64 1.76-3.95
Severely Abnormal APGAR 0.8% 2.4% 0.040* 3.02 1.04-8.79

had significantly higher risk for having preterm newborn by 1.62
times where the prevalence of preterm infants among older
women was 14.6% compared with 9.6% of younger group (RR
=1.62,95% CI: 1.07- 2.43, p = 0.02). Moreover, older pregnant
women had higher risk for having baby with low birth weight
by 1.8 times (RR = 1.80, 95% CI: 1.25- 2.61, p=0.001) and high
birth weight by 2.34 times (RR =2.34,95% CI: 1.07- 5.12,p =
0.032). Newborns of older women had higher risk for NICU
(RR = 2.64, 95% CI: 1.76- 3.95, P = 0.0001) and HDU
admission (RR = 8.45, 95% CI = 2.22- 32.11, p = 0.001) than
those of younger women (Table 3).

DISCUSSION

The rate of old women aged over 35 years among pregnant
women in this study was 25.2% which is similar to the results of
some Saudi Arabian studies. In a study conducted by Fayed et al
among pregnant women in Al Riyadh region, Saudi Arabia, the
authors reported a prevalence of 23% [[19]. In another study
conducted among pregnant women in Jeddah, the prevalence of
advanced maternal age was 25.6% [20] However, it was higher
than reported in the northern region of Saudi Arabia, where the
prevalence of advanced maternal age was 17% [21]. Moreover,
the result of this study was similar to the results of another study
conducted in USA [22]. However, this prevalence is higher than
reported in some previous studies conducted in different
countries, including UK (18.2%- 12.6%) [23], China (17.2%)
[24] and South Korea (19.5%) [25]. However, most of the
delayed childbearing according to previous studies is due to
improving access to education, career opportunities, assisted
reproductive techniques, contraception [§]. Only 4.0% of women
aged over 35 years were pregnant of the first time. This finding is
in agreement with the results of Fayed et al, who found that 3.4%
of their women over 35 years old were primigravida [26]. This
indicates that most of women in Saudi Arabia decide to have a
pregnancy after the age of 35 years because of completing their
family and not because of an intended delay.

CONCLUSIONS

Advanced maternal age is associated with a range of adverse
pregnancy outcomes. These risks are independent of parity
and remain after adjusting for the ameliorating effects of
higher socioeconomic status. The data from this large

contemporary cohort will be of interest to healthcare
providers and women and will facilitate evidence-based
counselling of older expectant mothers.

Funding
This study was not supported by any outside sources.

Conflict of interests
The authors declare no conflict of interest.

Data and Materials Availability
All data associated with this study are presented in the paper.

REFERENCES

[1] Balasch, Juan and [Eduard Gratacés. “Delayed
childbearing.” Current ~ Opinion  in  Obstetrics &
Gynecology, vol. 24, no. 3, June 2012, pp. 187-193. http://dx.
doi.org/10.1097/gco0.0b013e3283517908.

[2] Obed S.A. et al. “Advanced maternal age and pregnancy.”
West AfrJ Med. Vol.14,no. 4, 1995, pp. 198-201. http://www.
ncbi.nlm.nih.gov/pubmed/8634223

[3] Hamilton B.E. ef al. « Births: Final data for 2014.” Nat/ Vital
Stat Rep.vol. 64, no. 12, 2015, pp. :1-64. http://www.ncbi.nlm.
nih.gov/pubmed/26727629

[4] Bayrampour, Hamideh et al. “Advanced maternal age and risk
perception: A qualitative study.” BMC Pregnancy and
Childbirth, vol. 12, no. 1, September 2012. http://dx.doi.org/
10.1186/1471-2393-12-100.

[5] Ziadeh, S. and A. Yahaya. “Pregnancy outcome at age 40 and
older.” Archives of Gynecology and Obstetrics, vol. 265, no.
1, March 2001, pp. 30-33. http://dx.doi.org/10.1007/s0040
40000122.

[6] Ministry of Health and Welfare. Vital Statistics of Japan 1995-
2013. Published online 2015. http://www.stat.go.jp/data
/nihon/02.htm

[7]1 Laopaiboon, M. ef al. “Advanced maternal age and pregnancy
outcomes: A  multicountry assessment.” BJOG: An
International Journal of Obstetrics and Gynaecology, vol. 121,
no. s1, March 2014, pp. 49-56. http://dx.doi.org/10.1111/1471
-0528.12659.

[8] Khalil, A. et al “Maternal age and adverse pregnancy
outcome: A cohort study.” Ultrasound in Obstetrics and
Gynecology, vol. 42, no. 6, November 2013, pp. 634-643.
http://dx.doi.org/10.1002 /uog.12494.

75



Alarfaj et al.: Pregnancy Outcome in Women with Advanced Maternal Aged Over 35 Years, Riyadh, Saudi Arabia 2019

jpms

[9] Kenny, Louise C. et al. “Advanced maternal age and adverse
pregnancy outcome: Evidence from a large contemporary
cohort.” PLoS Onevol. 8, no. 2, February 2013.
http://dx.doi.org/10.1371/journal.pone.0056583.

[10] Ludford, Isobel et al. “Pregnancy outcomes for nulliparous
women of advanced maternal age in SOuth AUstralia, 1998—
2008.” Australian and New Zealand Journal of Obstetrics and
Gynaecology, vol. 52, no. 3, May 2012, pp. 235-241.
http://dx.doi.org/10.1111/j.1479-828x.2012.01442 x.

[11] China NB of S of. China Statistical Yearbook 2015. Press CS;
2015. http://www.stats.gov.cn/tjsj/ndsj/2015/indexeh.htm

[12] China NB of S of. China Statistical Yearbook 2016. Press CS;
2016. http://www.stats.gov.cn/tjsj/ndsj/2016/indexeh.htm

[13] Proudfoot, Sara, ef al. “Analysis why nulliparous women over
age 33 wish to use contraception.” Contraception, vol. 79, no.
2, February 2009, PP- 98-104.
http://dx.doi.org/10.1016/j.contraception.2008.09.005.

[14] Schmidt, L. er al. “Demographic and medical consequences of
the postponement of parenthood.” Human Reproduction
Update, vol. 18, mno. 1, October 2011, pp. 29-43.
http://dx.doi.org/10.1093/humupd/dmr040.

[15] Prado, Renan et al. “Preterm newborns undergoing selective
correction surgery of the patent ductus arteriosus: Is there still
space for these procedures?.” Journal of Human Growth and
Development, vol. 29, no. 3, December 2019, pp. 325-337.
http://dx.doi.org/10.7322/jhgd.v29.9528.

[16] Fayed, Amel A. et al. “Demographic profile and pregnancy
outcomes of adolescents and older mothers in Saudi Arabia:
Analysis from riyadh mother (rahma) and baby cohort
study.” BMJ Open,vol. 7, no. 9, September 2017.
http://dx.doi.org/10.1136/bmjopen-2017-016501.

[17] Shams, Taghreed ef al. “Comparison of pregnancy outcomes
between women of advanced maternal age (=35 years) versus
younger women in a tertiary care center in Saudi
Arabia.” Annals of Saudi Medicine, vol. 41, no. 5, September
2021, pp. 274-279.  http://dx.doi.org/10.5144/0256-
4947.2021.274.

[18] El-Gilany A.H. and Hammad S. “Obstetric outcomes of
teenagers and older mothers: Experience from Saudi Arabia.”
Int J Collab Res Intern Med Public Heal. Vol. 4, no. 6, 2012,
pp-901-909.

[19] https://www.researchgate.net/publication/275642100_Obstetr
ic_outcomes_of_teenagers_and_older_mothers_Experience_f
rom_Saudi_Arabia

[20] Moses, Vibha and Nilesh Dalal. “Pregnancy outcome in
elderly  primi  gravidas.” International — Journal — of
Reproduction, Contraception, Obstetrics and
Gynecology, vol. 5, mno. 11, 2016, pp. 3731-3735.
http://dx.doi.org/10.18203/2320-1770.ijrcog20163519.

[21] Jolly, M. “The risks associated with pregnancy in women aged
35 years or older.” Human Reproduction, vol. 15, no. 11,
November 2000, Pp- 2433-2437.
http://dx.doi.org/10.1093/humrep/15.11.2433.

[22] Li, Hui et al. “Changes in adverse pregnancy outcomes in
women with advanced maternal age (ama) after the enactment
of China’s universal two-child policy.” Scientitic
Reports, vol. 12, no. 1, March 2022.
http://dx.doi.org/10.1038/541598-022-08396-6.

[23] Kim, Eui Hyeok ef al. “Impact of maternal age on singleton
pregnancy outcomes in primiparous women in South
Korea.” Journal of Clinical Medicine, vol. 11, no. 4, February
2022, pp. 969-0. http://dx.doi.org/10.3390/jcm11040969.

[24] Alabdullah H.A. er al. The Prevalence of C-Section Delivery
and Its Associated Factors Among Saudi Women Attending
Different Clinics of King Khalid University Hospital. Cureus.
Published online January 18, 2021. doi:10.7759/cureus.12774

[25] Ogawa, Kohei er al “Association between very advanced
maternal age and adverse pregnancy outcomes: A cross
sectional  Japanese  study.” BMC = Pregnancy  and
Childbirth, vol. 17, no. 1, October 2017, pp. 349-0.
http://dx.doi.org/10.1186/s12884-017-1540-0.

[26] Kim, Wonjin et al. “Gestational diabetes mellitus diagnosed at
24 to 28 weeks of gestation in older and obese women: Is it
too late?.” PLOS ONE, vol. 14, no. 12, December 2019.
http://dx.doi.org/10.1371/journal.pone.0225955.

[27] Lavery, J.A. et al. “Gestational diabetes in the united states:
Temporal changes in prevalence rates between 1979 and
2010.” BJOG: An lInternational Journal of Obstetrics &
Gynaecology, vol. 124, no. 5, August 2016, pp. 804-813.
http://dx.doi.org/10.1111/1471-0528.14236.Reference Two

76



