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Low birth weight is considered a significant risk factor for impaired physical, pubertal, and reproductive development in 
girls. This study aimed to investigate reproductive organ development during puberty in girls born with low birth weight. The study 
included 65 adolescent girls aged 14–17 years who were born at term with a birth weight of 1,900–2,500 g; the control group 
comprised 30 healthy age-matched girls. Anthropometric parameters, secondary sexual characteristics, and ultrasonographic 
measurements of the uterus and ovaries were assessed. Girls born with low birth weight had significantly lower height, body 
weight, and pelvic dimensions than controls (p<0.05). Delayed breast development, more pronounced axillary and pubic hair 
growth, and moderate hirsutism were observed. Ultrasonography revealed significantly smaller uterine dimensions, reduced 
endometrial thickness, and lower bilateral ovarian volumes (p<0.05). These findings indicate delayed physical and pubertal 
development and may suggest impaired reproductive system maturation in girls born with low birth weight. 
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Мустафаєва І.Р., Алієва Е.М., Гарашова М.А. 
ОСОБЛИВОСТІ ПЕРЕБІГУ ПЕРІОДУ СТАТЕВОГО ДОЗРІВАННЯ  
У ДІВЧАТОК З  НИЗЬКОЮ МАСОЮ ТІЛА ПРИ НАРОДЖЕННІ 

 

Низька маса тіла при народженні вважається значущим фактором ризику порушень фізичного, статевого та 
репродуктивного розвитку дівчаток. Метою дослідження було вивчення особливостей розвитку репродуктивних органів у 
період статевого дозрівання у дівчаток, які народилися з низькою масою тіла. Було обстежено 65 дівчат-підлітків віком 14–17 
років, які народилися доношеними з масою тіла 1900–2500 г; контрольну групу склали 30 здорових однолітків. Оцінювали 
антропометричні показники, вторинні статеві ознаки та ультразвукові параметри матки й яєчників. У дівчаток із низькою 
масою тіла при народженні виявлено статистично значуще менші показники зросту, маси тіла та розмірів таза порівняно з 
контрольною групою (p<0,05). Відзначалися затримка розвитку молочних залоз, більш виражене оволосіння в пахвових та 
лобкових ділянках та помірний гірсутизм. Під час ультразвукового дослідження було встановлено менші розміри матки, 
товщину ендометрія та об’єм обох яєчників (p<0,05). Отримані результати свідчать про затримку фізичного та статевого 
розвитку та можливе порушення дозрівання репродуктивної системи у дівчаток, які народилися з низькою масою тіла. 

Ключові слова: низька маса тіла при народженні, дівчата-підлітки, пубертатний період, репродуктивне здоров’я, 
гірсутизм, ультразвукове дослідження. 

 

Preservation of reproductive health in 
adulthood largely depends on normal growth and 
maturation during childhood and adolescence. Fetal 
and early postnatal growth are increasingly 
recognized as important determinants of pubertal 

timing and later endocrine and reproductive health 
[1–5]. 

Adverse intrauterine conditions may affect fetal 
growth and initiate long-term developmental 
adaptations. Current evidence links fetal growth 
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restriction, low birth weight, and small-for-
gestational-age birth with persistent changes in 
somatic growth, metabolic regulation, endocrine 
function, and reproductive development extending 
from childhood into adulthood [4, 11, 16]. 

Children born with fetal growth restriction or 
low birth weight may demonstrate incomplete catch-
up growth and altered body composition during 
childhood and adolescence [6, 7, 9]. The 
developmental-programming concept further 
suggests that intrauterine growth disturbances may 
produce metabolic and epigenetic adaptations that 
persist after birth [11–13]. 

Fetal and infant growth are also associated with 
the timing and pattern of pubertal development. 
Prospective studies have demonstrated relationships 
between birth size, postnatal growth trajectories, and 
pubertal onset, indicating that both prenatal growth 
and subsequent catch-up growth may influence 
maturation in girls [1–3, 5]. 

The potential reproductive consequences of 
impaired early growth extend beyond pubertal 
timing. Endocrine and metabolic abnormalities have 
been described in adolescents and adults born small 
for gestational age, while studies of women born 
preterm or with low birth weight have evaluated 
hyperandrogenic features, menstrual characteristics, 
hormonal profiles, and later reproductive outcomes 
[8, 10, 14, 15]. These observations support long-term 
assessment of reproductive health in girls with a 
history of low birth weight. 

The purpose of the study was to evaluate the 
characteristics of reproductive organ development 
during puberty in girls with a history of low birth 
weight. 

Materials and methods. A cross-sectional 
study was conducted among 65 adolescent girls born 
with low birth weight and residing in Baku and 
Nakhchivan. The mean age of the participants was 
16.35±0.06 years (range: 14–17 years). According to 

the medical history data, all participants had been 
delivered at term but with low birth weight. The mean 
birth weight was 2,245±25.98 g (range: 1,900–2,500 
g). At the time of delivery, the mothers’ mean age was 
26.39±0.13 years (range: 17–40 years). Among them, 
28 women (43.1 %) were older than 35 years, while 8 
women (12.3 %) were younger than 18 years.  

Anthropometric assessment included 
measurements of height, body weight, arm span, 
lower limb length, biacromial shoulder width, chest 
circumference, and external pelvic dimensions.  

In all menstruating participants, transabdominal 
pelvic ultrasonography was performed on the fifth 
day of the menstrual cycle using a Voluson S8 
ultrasound system (South Korea). The obtained 
findings were compared with physiological 
parameters recorded in a control group of healthy 
adolescent girls (n=30).  

Ultrasonographic Assessment and Statistical 
Analysis. The following ultrasonographic parameters 
were evaluated: uterine length, width, and 
anteroposterior diameter; length, width, thickness, 
and volume of both ovaries; endometrial thickness 
(M-echo).  

Statistical analysis was performed using the 
Statgraph software package. Quantitative variables 
were assessed using methods of descriptive statistics. 
For each parameter, the mean value (M), standard 
error of the mean (SE), variance characteristics, and 
minimum and maximum values were calculated. 
Differences between groups were considered 
statistically significant at p<0.05.  

Results of the study. Physical Development of 
Girls Born with Low Birth Weight. Compared with 
healthy peers, girls in the study group demonstrated 
significantly lower values for body height, body 
weight, arm span, shoulder width, lower limb length, 
chest circumference, and external pelvic dimensions 
(p<0.05). The anthropometric characteristics of girls 
born with low birth weight are presented in Table 1.  

Table 1 
Anthropometric characteristics of pubertal girls born with low birth weight (M±SE) 

Anthropometric parameters 
Clinical groups 

p Girls born with low birth weight 
(main) (n=65) 

Practically healthy girls 
(control) (n=30) 

Height, cm 147±0.11 (131–161) 157.8±1.4 (143–168) <0.05 
Weight, kg 45.3±0.31 (38–53) 56.4±2.21 (46–72) <0.05 
Arm span, cm 149.3±0.03 (136–157) 176.9±1.13 (162–190) <0.05 
Shoulder width, cm 32.7±0.08 (30–41) 39.6±1.21 (32–46) <0.05 
Lower limb length, cm 76.8±0.21 (70–91) 96.7±2.1 (80–104) <0.05 
Chest circumference, cm 71.5±0.9 (48–76) 96.2±0.11 (88–105) <0.05 
Ferriman–Gallwey score 14.1±0.08 (10–15) 8.3±1.8 (6–10) <0.05 
External pelvic diameters,cm: 
– Dist. Spinarum 

 
20.6±0.31 (19–23) 

 
24.8±0.11 (22–26) 

 
<0.05 

– Dist. Cristarum 22.1±0.19 (19–24) 26.2±0.11 (23–28) <0.05 
– Dist. trochanterica 24.5±0.09 (20–25) 29.9±0.19 (27–30) <0.05 
– Conj. Externa 16.7±0.29 (15–18) 20.2±0.12 (18–22) <0.05 

Note: p – indicates statistical significance. 
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All anthropometric indicators in girls born with 
low birth weight were significantly reduced 
compared with healthy adolescents. In addition, the 
Ferriman–Gallwey score was significantly higher, 
indicating the presence of mild hirsutism in the study 
population.  

Development of Secondary Sexual 
Characteristics. The assessment of pubertal 
maturation revealed significant differences between 
the groups. Assessment of secondary sexual 
characteristics revealed significant differences 
between girls born with low birth weight and healthy 
controls. The mean breast development (Ma) score 
was significantly lower in the low birth weight group 
than in the control group (1.1±0.03 vs. 2.8±0.02, 
respectively; p<0.05), indicating delayed mammary 
gland development. In contrast, axillary hair 
development was significantly more pronounced in 
girls born with low birth weight, with a mean Ax 

score of 2.6±0.09 compared with 2.0±0.03 in the 
control group (p<0.05). A similar pattern was 
observed for pubic hair development: the mean Pb 
score was significantly higher in the low birth weight 
group than in healthy controls (2.9±0.10 vs. 2.0±0.03; 
p<0.05). Thus, girls born with low birth weight 
demonstrated a distinct pattern of pubertal 
development characterized by delayed breast 
development accompanied by relatively more 
advanced axillary and pubic hair development. 

Girls born with low birth weight demonstrated 
significantly less advanced breast development 
compared with healthy controls. Conversely, axillary 
and pubic hair growth scores were significantly higher, 
suggesting a tendency toward relative hyperandrogenic 
manifestations during pubertal maturation (p<0.05). 
Results of Ultrasonographic evaluation of the uterus and 
ovaries were assessed in girls born with low birth weight 
are presented in Table 2. 

Table 2 
Ultrasonographic parameters of the reproductive organs during puberty  

in girls born with low birth weight (M±SE) 

US-indices 
Clinical groups 

P 
Girls born with low birth weight (n=65) Control group (n=30) 

Uterus 
Length, cm 3.6±0.11 (2.8–4.3) 7.1±0.11 (4.8–8.11) <0.05 
Width, cm 2.9±0.09 (2–4.9) 6.0±0.13 (3.0–7.11) <0.05 

Thickness, cm 2.6±0.09 (1.1–5.6) 4.2±0.21 (3.2–5.6) <0.05 

M-echo, cm 0.2±0.01 (0.1–1.6) 0.51±0.1 (0.2–1.3) <0.05 

Right ovary 
Length, cm 1.96±0.21 (1.2–3.6) 3.32±0.06 (2.5–4.1) <0.05 

Width, cm 1.6±0.03 (1.2–3.8) 2.3±0.06 (1.4–3.2) <0.05 

Thickness, cm 1.9±0.03 (1.1–2.9) 2.2±0.01 (1.6–3.0) <0.05 

Volume, cm3 3.0±0.02 (1.6–17.9) 8.4±0.03 (6–18) <0.05 

Left ovary 
Length, cm 1.9±0.06 (1.0–2.9) 3.21±0.02 (2.1–6.1) <0.05 

Width, cm 1.63±0.06 (0.9–3.6) 2.6±0.08 (1.6–3.9) <0.05 

Thickness, cm 1.42±0.06 (1.2–2.6) 2.3±0.02 (1.6–3.8) <0.05 

Volume, cm3 2.2±0.03 (1.1–15.0) 9.6±0.03 (6–20) <0.05 

Note: p – indicates statistical significance. 
 

Thus, girls born with low birth weight 
demonstrated significantly lower ultrasonographic 
measurements of the uterus and both ovaries during 
puberty compared with healthy age-matched controls 
(p<0.05). 

Specifically, uterine dimensions, including 
length, width, anteroposterior diameter, and 
endometrial thickness (M-echo), were significantly 
reduced in the low birth weight group. Similarly, all 
measured parameters of the right and left ovaries, 
including length, width, thickness, and ovarian 
volume, were significantly lower than those observed 
in the control group (p<0.05). 

These findings indicate delayed development of 
the internal reproductive organs during puberty in 

girls with a history of low birth weight and suggest 
that impaired intrauterine growth may have long-term 
consequences for reproductive system maturation. 

The present study demonstrates that low birth 
weight is associated with significant alterations in 
physical growth, sexual maturation, and reproductive 
organ development during adolescence. Girls born 
with low birth weight showed lower anthropometric 
indices, delayed breast development, relatively more 
pronounced androgen-dependent hair growth, and 
reduced ultrasonographic dimensions of the uterus 
and ovaries compared with healthy peers. 

Discussion. These findings are consistent with 
the developmental-programming concept, according 
to which adverse intrauterine conditions can induce 
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persistent structural, metabolic, endocrine, and 
epigenetic adaptations. International guidance on 
children born small for gestational age emphasizes 
that the consequences of impaired fetal growth may 
extend from infancy into early adulthood and include 
altered growth and metabolic and endocrine 
outcomes [4]. Contemporary reviews similarly 
describe the intrauterine environment as an important 
determinant of childhood and adolescent metabolic 
health [6]. Epigenetic studies provide an additional 
biological framework: Kuzawa et al. (2022) 
associated birth weight and maternal energy status 
with epigenetic age acceleration in young adults [7]. 
Quinn et al. (2023) reported an association between 
low birth weight and epigenetic age acceleration 
during early childhood [12]. 

The anthropometric findings in our cohort, 
including lower height, body weight, chest 
circumference, shoulder width, and pelvic 
dimensions, suggest incomplete postnatal catch-up 
growth. This interpretation is supported by the 
broader literature on fetal growth restriction. 
Nardozza et al. (2017) described fetal growth 
restriction as a condition with consequences 
extending beyond the prenatal period, and Sharma et 
al. (2016) summarized its antenatal and postnatal 
implications [9, 13]. Tang et al. (2017) also 
emphasized the multifactorial nature of fetal growth 
restriction and its potential long-term consequences 
[16]. 

A particularly important observation was the 
altered pattern of secondary sexual development: 
breast maturation was delayed, whereas axillary and 
pubic hair scores and the Ferriman–Gallwey score 
were higher. Recent studies indicate that prenatal and 
early postnatal growth can influence pubertal timing. 
Aghaee et al. (2022) demonstrated associations 
between infant growth and pubertal onset in girls [1]. 
Hvidt et al. (2019) likewise reported relationships 
between size at birth, infant growth, and age at 
pubertal development [5]. More recent data from 
Blaauwendraad et al. (2025) support associations of 
fetal and infant growth with pubertal timing [2]. In 
their work, Deng et al. (2025) showed that birth 
weight and prepubertal growth trajectory may have a 
combined effect on pubertal initiation in girls [3]. 
These observations suggest that pubertal 
development after low birth weight should be 
interpreted in the context of both prenatal growth and 
subsequent growth trajectories. 

The increased androgen-dependent hair growth 
observed in our study may also be relevant to later 
endocrine health. Talarico et al. (2023) reviewed 
endocrine and metabolic disorders among 
adolescents and adults born small for gestational age 
and highlighted the need for continued surveillance 
beyond childhood [15]. Paalanne et al. (2021), 
studying young women born preterm, evaluated 
clinical and biochemical signs of polycystic ovary 
syndrome and provided evidence that adverse early-
life conditions may be associated with later 
hyperandrogenic and metabolic phenotypes [10]. 
Although prematurity and low birth weight are not 
equivalent exposures, these findings support further 
investigation of androgen status in girls with impaired 
fetal growth. 

The ultrasonographic findings provide additional 
evidence of delayed reproductive maturation. Reduced 
uterine dimensions, endometrial thickness, and 
bilateral ovarian volumes may reflect delayed 
maturation of estrogen-dependent reproductive 
structures. Because our study was cross-sectional and 
did not include hormonal measurements, a direct 
endocrine mechanism cannot be established; 
nevertheless, the combination of delayed breast 
development and reduced internal genital dimensions 
warrants longitudinal observation. Metabolomic 
evidence also indicates that intrauterine growth 
restriction is associated with complex biological 
alterations that may persist beyond fetal life [11]. 

The long-term reproductive significance of 
these adolescent findings remains to be clarified. 
Liffner et al. (2026), in a population-based register 
study, examined reproductive outcomes among 
women born with low birth weight, preterm, or small 
for gestational age and demonstrated that early-life 
growth characteristics may be relevant to later 
reproductive outcomes [8]. At the same time, Sydsjö 
et al. (2019) found that women born with very low 
birth weight had menstrual cycle patterns, pregnancy 
rates, and hormone profiles comparable with women 
born at term [14]. These apparently differing 
observations indicate that reproductive outcomes are 
heterogeneous and may depend on gestational age, 
severity of growth impairment, postnatal growth, and 
other modifying factors. From a clinical perspective, 
girls born with low birth weight may therefore benefit 
from longitudinal assessment of growth, pubertal 
progression, menstrual function, and, when indicated, 
endocrine and ultrasonographic parameters [4, 8, 15]. 

 
 

Conclusions 
1. Girls born with low birth weight demonstrate significant delays in physical development during 

puberty, characterized by lower anthropometric parameters and reduced external pelvic dimensions compared 
with healthy peers (p<0.05).  

2. Pubertal development in girls born with low birth weight is characterized by delayed breast 
development accompanied by increased androgen-dependent hair growth and higher Ferriman–Gallwey scores 
(p<0.05).  
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3. Ultrasonographic examination reveals significantly reduced uterine and ovarian dimensions, indicating 
delayed development of the reproductive organs (p<0.05).  

4. Low birth weight is associated with delayed sexual maturation manifested by impaired physical 
development, delayed secondary sexual characteristics, and reduced ultrasonographic indicators of reproductive 
organ growth. 
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