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ABSTRACT

Background and Purpose: An imbalanced sex ratio at birth (SRB), characterized by an excess
of male births, is a serious problem in some parts of the world . This study was conducted to
determine the sex ratio imbalance and deficit of female births in Ardabil Province, Iran.

Materials and Methods: In this cross-sectional descriptive study, data related to the births in
Ardabil province were extracted from an integrated health system from Mar 2017 to Feb 2024. All
live births since the beginning of 2017 were included. The sex ratio for each year was calculated
by dividing the number of live male births by the number of live female births and multiplying
the result by 100. The expected number of female births was determined by dividing the number
of live male births by 105 and then multiplying by 100. The deficit of female births was obtained
by subtracting the actual number of female births from the expected number of female births.
The obtained data were compared with the normal SRB using a one-sample t-test utilizing SPSS
software, version 16.

Results: A total of 117,763 births occurred in Ardabil Province (64,892 male and 52,871 female)
from 2017 to 2024. The expected number of female births was 61797. Therefore, the actual
number of female births was 8,926 less than the expected value. The average SRB for the study
period was 122.5, which is significantly higher than the normal SRB (P<0.001).

Conclusion: During the past seven years, a deficit of about 9,000 female births compared to
Article info: : the expected value was observed in Ardabil Province. This can intensify population reduction.
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Introduction

ex ratio at birth (SRB) is the ratio of males

born per 100 females, which naturally

ranges between 103 and 107 [1]. It is re-

markably constant in human populations

[2]. Gender preferences for offspring exist
worldwide, with varying patterns [3]. In Iran, male pref-
erence as a lasting cultural characteristic, leads some
parents to prefer males and eliminate females. Although
SRB levels in Iran are currently within normal ranges,
they are increasing and abnormal in some provinces [3,
4]. In addition to the declining live birth rate, the highest
reported sex ratio in the country belongs to Ardabil City,
which is 127 male births for every 100 female births [4].
“Masculinisation” is a clear aspect of Asia’s recent popu-
lation dynamics that cause an unexpected increase in
the number of males in its population [5].

Social determinants of health (SDH) have a greater im-
pact than medical care, and gender is one such deter-
minant [6]. The fertility rate is declining in many coun-
tries, including Iran and Ardabil province [4]. Given the
country’s priorities in supporting families and the lack of
comprehensive SRB studies, this research was conduct-
ed to determine the sex ratio imbalance and the deficit
of female births in Ardabil Province, Iran.

Table 1. Birth statistics in Ardabil province from 2017 to 2024
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Materials and Methods

In this cross-sectional descriptive study, the data were
collected from an integrated health system from Mar
2017 to Feb 2024 in Ardabil province. The inclusion cri-
teria were live births registered in public healthcare fa-
cilities in Ardabil Province between 2017 and 2024. The
gender of all newborns at birth that were registered in
the integrated health system since the beginning of the
study in 2017 was collected.

The sex ratio and expected female births for each year
was calculated. Sex ratio was calculated by dividing the
number of live male births by the number of live female
births and multiplying the result by 100. The expected
number of female births was calculated by dividing the
number of live male births by 105 and multiplying by
100 [1]. The data were compared to the normal SRB
with using SPSS software, version 16.

Results

The results showed that from 2017 to 2024, 117763
births occurred in Ardabil province (64892 males and
52871 females), while 61797 female births were ex-
pected to achieve a normal SRB. In other words, achieve
(Table 1).

No. (%)
Birth Statistics Time Intervals Birth
Expected Female Birth  Deficit Female Birth
Male Female
Mar 2023 to Feb 2024 7530(55.11) 6134(44.89) 7171(52.48) 1037(7.59)
Mar 2022 to Feb 2023 7890(54.66) 6544(45.38) 7514(52.06) 970(6.72)
Mar 2021 to Feb 2022 8341(55.67) 6643(44.33) 7943(53.01) 1300(8.68)
Mar 2020 to Feb 2021 8696(55.30) 7029(44.70) 8281(52.66) 1252(7.96)
Mar 2019 to Feb 2020 9432(53.77) 8110(46.23) 8982(51.20) 872(4.97)
Mar 2018 to Feb 2019 11155(55.74) 8858(44.26) 10623(53.08) 1765(8.82)
Mar 2017 to Feb 2018 11848(55.36) 9553(44.64) 11283(52.72) 1730(8.08)
Total 64892(55.10) 52871(44.90) 61797(52.48) 8926(7.58)
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Figure 1. SRB in Ardabil province from 2017 to 2024

Comparison using a one-sample t-test showed that the
mean SRB over the seven years (122.5+3.42) was signifi-
cantly higher than the criterion value (normal SRB: 105)
([P<0.001], [95% Cl, 14.37%, 20.69%)).

The sex ratio was higher than normal in all study years
(Figure 1). The total birth rate decreased continuously
during the study period (Figure 2). From 2017 to 2024,
the birth rates of males and females decreased by 63.6%
and 64.2%, respectively.
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Discussion

In addition to the decreasing trend in the number
of births in Ardabil province, 8926 females were born
fewer than the expected value in seven recent years. In
other words, during the past seven years, about 9,000
“missing women” were identified in Ardabil Province.
This finding aligns with that of Sen who showed that
there are about 100 million missing women in West Asia
and North Africa [4]. A systematic assessment showed
that there were 12 countries with strong statistical evi-
dence of SRB imbalance from 1970 to 2017, resulting
in 23.1 million missing female births globally [6]. In this
regard, large groups of “surplus” men appear in society,
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Figure 2. Total birth rate in Ardabil province from 2017 to 2024
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which raises concerns about their non-marriage and
marginalization. This situation may lead to anti-social
behavior and violence, threatening social stability and
security [1].

The increased SRB in Ardabil may be due to society’s
preference for boys, the decrease in the birth rate, and
access to technology. The missing population of girls is
referred to as the “missing women of Asia” due to the
strong preference for boys in some countries [5]. Clé-
ment et al. reported that son preference and the perpet-
uation of patriarchal norms hinder gender equality [7, 8].

A strength of the study is the use of an integrated
health system, which significantly reduces the probabil-
ity of reporting biases in the sex ratio. A weakness of the
study is the calculation of the SRB without considering
other demographic characteristics.

Conclusion

During the past seven years, about 9000 “missing fe-
males” were identified in Ardabil province, reflecting
significant gender bias with potential repercussions for
social stability, marriage patterns, and gender equity.
Public awareness campaigns and legal restrictions on
sex-selective procedures are suggested.
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