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ABSTRACT

Background: The objective of this study is to assess the impact of maternal age on neonatal birth weight.

Methods: A retrospective study was conducted to evaluate the neonatal birth weight of singleton term infants born to
nulliparous, non-diabetic, urban women who delivered at Shahid Sadoughi hospital in Yazd, Iran, between 2020 and
2021. Maternal age groups were defined as adolescents (<19 years old) and adults (20-40 years old) using data from
archived files.

Results: A total of 963 cases were included in this study, with 217 adolescents and 746 adults. The incidence of low
birth weight (LBW) (<2500 gr) was 10.6% (102 cases), and macrosomia (>4000 gr) was observed in 7.1% (68 cases)
of the neonates. There was a significantly higher rate of neonatal LBW among adolescent mothers.

Conclusions: Our study demonstrates that maternal age has an impact on neonatal birth weight. The incidence of

LBW is increased among adolescent mothers.
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INTRODUCTION

Maternal and fetal well-being are intricately linked, with
various factors influencing fetal growth. These factors
play a role in regulating fetal metabolic pathways and
contribute to "fetal programming.”

Birth weight serves as a vital indicator of growth and is a
key determinant of child's survival, physical
development, and neural growth. It also serves as reliable
measure of 1U growth, fetal health, and maturity.*

Globally, LBW, defined as less than 2500 grams, affects
approximately 14.6% of all births, amounting to over 20
million births each year. LBW is a significant contributor
to high rates of mortality and morbidity.? Factors such as
preterm birth, maternal age (both younger than 20 years
and older than 35 years), maternal stress during
pregnancy, maternal undernutrition before pregnancy,

and being a first-time mother have been linked to LBW.3
The world health assembly set a target in 2012 to reduce
the number of infants born with a weight below 2.5
kilograms by 30% by the year 2025. This translates to an
annual relative reduction of 3% from 2012 to 2025,
aiming to decrease the number of infants with LBW from
approximately 20 million to about 14 million.*

Adolescent pregnancies are defined as pregnancies
occurring in women aged 19 years or younger at the time
of conception. In 2021, approximately 13.3 million
babies, constituting 10% of global births, were born to
young mothers worldwide. Although the rate has shown
recent decline, adolescent pregnancies still pose a risk for
adverse neonatal outcomes, including fetal growth
restriction, preterm delivery, LBW, small for gestational
age, and neonatal mortality.® Studies have observed
significantly lower placental and newborn weights in
adolescents compared to adult pregnant women.
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Additionally, low placental weight is associated with
adverse perinatal outcomes, including higher rates of
preterm labor, LBW, and fetal growth restriction.® The
placental and newborn weights were significantly lower
in the adolescent groups and low placental weight is
associated with adverse perinatal outcomes than adult
pregnant women such as higher preterm labor, LBW and
fetal growth restriction rate.”

Recent research has demonstrated the impact of maternal
age on fetal outcomes. Young maternal age (below 20
years old) has been linked to an increased risk of fetal
growth restriction, preterm delivery, LBW, small for
gestational age (SGA), and neonatal mortality.58°
However, a study by Hardy found no significant
difference in maternal age, education, or occupation
between LBW and normal birth weight infants, 1%

LBW remains a significant public health concern
worldwide. An infant's birth weight is the most influential
factor determining its chances of survival, healthy
growth, and development.1?13

The purpose of our study was to compare neonatal birth
weight between adolescent and adult women.

METHODS

In a retrospective study, evaluated birth weight of all
singleton term babies born to nulliparous, non-diabetic,
and urban women who delivered at Shahid Sadoughi
hospital in Yazd, Iran, between 2020 and 2021. Mothers
were divided into 2 age groups: adolescents (<19 years
old) and adults (20-40 years old), based on archived files.

Birth weight was measured using a digital weight scale
within 15 minutes of birth and recorded in grams. The
recorded weights were categorized into three groups:
LBW (<2500 grams), normal birth weight (2500 to 4000
gm), and macrosomia (> 4000 gm). The sex of newborns
was also recorded as either male or female. Gestational
age was determined either from the first day of the last
menstrual period or estimated from dating ultrasound
measurements conducted before 20" week of pregnancy.

Exclusion criteria included gestational diabetes, medical
disorders (such as diabetes mellitus, chronic
hypertension, cardiac or endocrine disorders), substance
abuse, smoking, surgical conditions during pregnancy,
stillbirths, and multiple pregnancies.

Demographic information such as occupation, economic
status, education, and maternal body mass index (BMI)
were also considered.

Data analysis was performed using SPSS 20. To
adequately address the research question, a sample size of
900 was determined, assuming a confidence interval of
95% and 80% power. The Pearson chi-square test was
used to assess differences among the categorized BMI

groups, and the McNemar test was employed to
determine independence between groups. A p value of
the less than 0.05 was considered the statistically
significant.

It is important to note that this study is retrospective, and
the information was obtained from archived files at the
hospital covering the period of 2020 to 2021. Prior to
conducting the study, permission to use the files was
obtained from the hospital's ethics committee.

The funding for this research was provided by study
authors.

RESULTS

In this retrospective study, we evaluated a total of 963
mothers with singleton term pregnancies. Among them,
217 mothers were adolescents (<19 years old), and 746
mothers were adults (20-35 years old). The adult group
included 118 women who were over 35 years old. Table
1 presents the maternal and neonatal demographic
information for these age groups.

The mean £ SD of newborn birth weight was found to be
2989 + 539 grams. Among all the births, there were 504
(52.3%) boys and 459 (47.7%) girls. Based on the
collected data, 102 newborns (10.6%) were classified as
LBW (<2500 gm), 793 newborns (82.3%) were within
the normal weight range (2500-4000 gm), and 68
newborns (7.1%) macrosomic (>4000 gm). Relationship
between neonatal weight within 15 minutes of birth and
maternal pre-pregnancy BMI is presented in Table 2.

Table 1: The maternal and neonatal characteristics
based on maternal age.

Adolescent, Adult,20- P

Variables

<19,n=217 40, n=746
Maternal (In year,

mean + SD) 17.3+1.7 30.1¢6.8 0.2
Gestational age in

week (mean + SD) 37.3t1.4 38.1+16 0.6
Pregnancy weight

gain in kg (mean+ 7.5+1.9 9.442.3 0.9
SD)

Body mass index (kg/m?)

<18.5 55 (25.3) 178 (23.9)
18.5-24.9 115 (53) 332(445) 0.7
>25 47 (21.7) 236 (31.6)
Mother employment

Yes 98 (45.2) 384 (51.5) 01
No 119 (54.8) 362 (48.5)
Neonatal sex

Girl 212 (46.2) 247 (53.8) 01
Boy 260(51.6) 244 (48.4)
Neonatal apgar

score at minute5  7.6x1.4 7.5+1.7 0.7

(mean £ SD)
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Table 2: Comparison of neonatal weight within 15
minutes of birth on various maternal age groups.

Neonatal Adolescent,

<19, n=217

Adult, 20-
40, n=746

birth weight

P value

LBW (<2500) 69 (67.6) 33(324) 000
Normal

(2500-4000) 340 (472.9) 453 (57.1)  0.09
Macrosomia

(>4000) 29 (426)  39(574) 01

The group of adolescent pregnant women (<19 years old)
exhibited the highest number of infants with a birth
weight less than 2500 gm. Of the 102 LBW infants, 69
(67.6%) were born to adolescent mothers, while 33
(32.4%) were born to adult mothers. This difference was
statistically significant (p=0.00). Conversely, compared
to the adolescent group, there were more macrosomic
infants in the adult pregnant women group (57.4% vs.
42.6%), but the difference was not statistically significant
(p=0.1). The frequency distribution of newborn weight
based on their sex is shown in Table 3.

Table 3: The neonatal weight within 15 minutes of
birth on based on neonatal sex.

Neonatal birth

) Girl Boy P value

LBW (<2500)  45(44.1)  57(55.9) 0.1

?Izggmloom 385 (485) 408 (515) 0.2

ngg%iomia 29(42.6)  39(57.4)  0.09
DISCUSSION

Our study revealed a prevalence of LBW infants of
10.6% in both age groups, which appears to be lower than
the global estimate provided by UNICEF (14.6%).2
Adolescent pregnancy remains a significant concern,
especially in developing countries. Our findings
demonstrate that maternal age significantly influences
newborn birth weight, with a higher incidence of LBW in
infants born to mothers under 19 years old. Furthermore,
there were no differences in birth weight based on the sex
of the neonates; LBW was not more prevalent in boys or
girls.

Similar to our study, previous research has also reported a
higher risk of LBW and poor prognosis in childhood
among infants born to mothers under the age of 19.12-16

Contrary to our findings, Muula et al concluded that
nutrition during pregnancy and the mother's education
level have a greater effect on baby weight than the
mother's age.” Additionally, several other studies have
confirmed that maternal age is not associated with poor
infant outcomes, including LBW.181°

In our study, no significant difference was found between
the sex of the babies and their birth weight. Conversely,
Wubetu et al reported that female fetuses had a lower
birth weight compared to males.®

Based on our findings, it is crucial for healthcare
providers to consider the potential maternal and fetal
complications associated with adolescent pregnancies in
order to reduce the number of LBW neonates in Iran and
achieve the targets set by the world health organization.

CONCLUSION

This study highlights that pregnant women aged <19
years are at a higher risk of LBW. These findings provide
further evidence supporting the benefits of delaying the
first birth until the age of >20 years.

ACKNOWLEDGMENTS

Author would like to thanks to residents of the Obstetric
and Pediatrics departments at Shahid Sadoughi university
of medical sciences, Yazd, Iran, for their valuable
assistance in gathering the data. We would also like to
thank the department of statistics for their support in data
analysis.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Man Z, Marufu MG, Zhong C, Bin Z, Yanru C,
Yizhen Y et al. Association between birth weight and
neurodevelopment at age 1-6 months: results from
the Wuhan Healthy Baby Cohort. BMJ Open.
2020;10(1):e031916.

2. UNICEF Data: Monitoring the situation of children
and women. Low birth weight. 2022. Available at:
https://data.unicef.org/topic/nutrition/low-
birthweight/. Accessed on 21 July 2023.

3. Abdulai A, Gisela K-W, Albrecht J. Prevalence of
abnormal birth weight and related factors in Northern
region, Ghana. BMC Pregnancy Childbirth.
2015;15:335-8.

4. UNICEF. The State of the World’s Children 2008:
Child Survival. UNICEF. 2007. Available at:
https://www.unicef.org/reports/state-worlds-children-
2008. Accessed on 21 July 2023.

5. World Population Prospects, Summary of Results.
United Nations, Department of Economic and Social
Affairs Population Division. 2022.

6. Caroline HDF, Harshpal SS, Clive O, Maria CRM,
Cesar V, Reynaldo M et al. Association between
maternal age at childbirth and child and adult
outcomes in the offspring: a prospective study in five
low-income  and middle-income  countries

International Journal of Scientific Reports | November 2023 | Vol 9 | Issue 11  Page 364



10.

11.

12.

13.

Sekhavat L et al. Int J Sci Rep. 2023 Nov;9(11):362-365

(COHORTS collaboration). Lancet Glob Health.
2015;3(7):e366-77.

Cersosimo A, Janior EA, Martins EFS, Céamara
BDF, Prado FAV. Comparison of newborn and
placental weights between adolescent and adult
women. S Afr J Obstet Gynaecol 2018;24(2):49-51.
Abate Dargie Wubetu, Yosef Eshetie Amare, Assalif
Beyene Haile, Melkam Wagaye Degu. Newborn
Birth Weight and Associated Factors Among
Mother-Neonate Pairs in Public Hospitals, North
Wollo, Ethiopia. Pediatric Health Med Ther.
2021;12:111-8.

Katie MD, Hora S. A comparison of neonatal
outcomes between adolescent and adult mothers in
developed countries: A systematic review and meta-
analysis. Eur J Obstet Gynecol Reprod Biol.
2020;6:100-9.

Hardy JB, Mellits ED. Relationship of low birth
weight to maternal characteristics of age, parity,
education and body size. East Mediterr Health J.
2013;19(9):775-81.

Ramon O, Minjares-G, Sandra A, Reza-L, Caballero-
Valdez S, Margarita L-C et al. Maternal and
Perinatal Outcomes Among Adolescents and Mature
Women: A Hospital-Based Study in the North of
Mexico. J  Pediatr  Adolescent  Gynecol.
2016;29(3):304-11.

Bendhari ML, Haralkar SJ. Study of maternal risk
factors for low birth weight neonates: A case-control
study. Int J Med Sci Public Health. 2015;4:987-90.
Demelash H, Motbainor A, Nigatu D, Gashaw K,
Melese A. Risk factors for low birth weight in Bale
zone hospitals, South-East Ethiopia: a case-control
study. BMC Pregnancy Childbirth. 2015;15:264.

14.

15.

16.

17.

18.

19.

Hasan HC, Muazzez H, Yadigar Pt. A study of low
birth weight prevalence and risk factors among
newborns in a public-hospital at Kilis, Turkey. Afr
Health Sci. 2020;20(2):709-14.

Agnieszka G, Radostaw M, Vaiva S, Pawel A, Jerzy
K. Inequalities in Birth Weight in Relation to
Maternal Factors: A Population-Based Study of
3,813,757 Live Births. Int J Environ Res Public
Health. 2022;19(3):1384.

Burcu C, Sultan K, Tugba EE, Zeynep E, Merih C.
Neonatal Prognosis and Outcomes in Adolescent
Pregnancies. Med Bull Haseki. 2021;59:37-42.
Muula AS, Siziya S, Rudatsikira E. Parity and
maternal education are associated with low birth
weight in Malawi. Afr Health Sci. 2021;11(1):65-71.
Wennberg AL, Opdhal S, Bergh C, Hennings AK,
Gissler M, Romundstad LB et al. Effect of maternal
age on maternal and neonatal outcomes after assisted
reproductive technology. Fertil Steril
2016;106:1142-9.

Anna B, Pekka M, Mikko M, Hanna R, Edgardo S,
Reija K et al. Maternal age and risk of low birth
weight and premature birth in children conceived
through medically assisted reproduction. Evidence
from Finnish  population  registers. Human
Reproduction. 2020;35(1):212-20.

Cite this article as: Sekhavat L, Javaheri A. The
relationship between mother's age and newborn birth
weight: a retrospective study. Int J Sci Rep
2023;9(11):362-5.

International Journal of Scientific Reports | November 2023 | Vol 9 | Issue 11  Page 365




