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Abstract  Background: This study aimed to investigate the etiological structure, incidence of different forms, and clinical 

and hormonal characteristics of children with precocious puberty (PP) in the Republic of Uzbekistan from 2016 to 2024, with 

analysis by sex. Materials and methods: A retrospective analysis was conducted in 508 children diagnosed with PP using 

medical records from the Republican Specialized Scientific and Practical Medical Center of Endocrinology named after 

academician Y.Kh. Turakulov. Clinical, hormonal, and instrumental data were evaluated. Results: Among 508 children with 

PP, 471 (92.7%) were girls and 37 (7.3%) were boys. The mean age was 4.23 ± 2.57 years in girls and 6.1 ± 2.6 years in boys. 

In girls, the most common etiological factors were isolated premature thelarche (75.2%) and central precocious puberty 

(17.4%), whereas in boys congenital adrenal hyperplasia predominated (59.5%). More than half of patients with central 

(50.6%) and peripheral (53.7%) PP showed bone age advancement of ≥2 years. Elevated basal luteinizing hormone levels 

(>0.3 IU/L) were detected in 92.4% of children with central PP. Conclusion: In girls with early pubertal signs, isolated 

thelarche and central PP should be primarily considered, while congenital adrenal hyperplasia and organic central PP should 

be excluded first in boys. Despite the diagnostic value of basal LH, the GnRH stimulation test remains the gold standard for 

confirming central PP. 
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1. Introduction 

Precocious puberty (PP) is the appearance of secondary 

sexual characteristics under the age of 8 years in girls and up 

to 9 years in boys. The overall incidence of sexual precocity 

is estimated to be 1:5000 to 1:10000 children. In girls, the 

incidence exceeds boys in a ratio of 10: 1 [1]. However, 

several countries of the world have described the growth of 

incidence and prevalence, including the USA, Spain, France, 

Denmark, Korea and China since the 1990s [2]. Historical 

data from Europe show a sharp decrease in the middle age of 

menarche from about 17 years in the early nineteenth century 

to about 13 years by the middle of the twentieth century, with 

a slight decrease over the past 25-30 years. Understanding 

changes in sexual development is important, because more 

earlier puberty can be associated with psychosocial difficulties,  
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is a risk factor for younger age during the first sexual 

intercourse and carries negative consequences for health in 

the long term, including an increased risk of type 2 diabetes 

mellitus [3], obesity, cardiovascular disease, depression and 

premature death. Large -scale genetic data indicates that early 

puberty is associated with an increased risk of breast cancer 

in women, while, in men, sexual development can increase 

the risk of prostate cancer [2]. Precocious puberty classified 

to gonadotropin-dependent (central, true), gonadotropin- 

independent (peripheral) and partial forms [4]. 

2. Materials and Methods 

We conducted a retrospective chart review of 508 patients 

with precocious puberty from 2016 to 2024 seen in the 

Republican Specialized Scientific and Practical Medical 

Center of Endocrinology named after academician Y.Kh. 

Turakulov. Precocious puberty was defined as the onset   

of secondary sexual characteristics in boys aged < 9 years or 
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girls < 8 years or menstruation in girls < 10 years old. Tanner 

staging was used to record the development of breast and 

pubic hair in girls and testicular volume and pubic hair in 

boys. We collected clinical data (height, weight, age at PP 

diagnosis, personal and family history of major diseases, 

family history for PP) and hormonal data. In addition, a 

pelvic ultrasonography, a bone age (BA – assessed according 

to Greulich and Pyle) assessment using radiographs of the 

left hand and wrist, brain MRI imaging (if necessary), CT of 

adrenal glands (if necessary) were performed.  

In boys CPP was defined as a testicular volume ≥ 4mL, 

and/or a baseline luteinizing hormone (LH) > 0.3 IU/L and/or 

a bone age greater than 2 years from the chronological age  

as established by hand X-ray. In girls CPP was diagnosed as 

Tanner breast stage ≥ B2 and a baseline luteinizing hormone 

(LH) > 0.3IU/L and/or a bone age greater than 2 years from 

the chronological age as established by hand X-ray and/or 

menstruation < 10 years old.  

In our study chemiluminescense immunoassay (CLIA) 

method with the “Cobas e311” analyzer was used to determine 

the levels of following hormones: LH-luteinizing hormone, 

FSH-follicle stimulating hormone, estradiol, testosterone, 

prolactin, TSH-thyroid stimulating hormone, f-T4-free 

thyroxin, DHEA-S-dehydroepiandrosterone sulfate, 17-OHP 

- 17-hydroxyprogesterone. Ultrasound was used to assess the 

morphological and functional state of the internal genital 

organs (small pelvis in girls, scrotal organs in boys) using 

“Philips”, “Mindray” and “Hain” ultrasound machines with 

sensors from 2 to 12 MHz The following parameters were 

measured: a) uterine length, transverse diameter (width)  

and fundal anteroposterior diameter and b) ovarian height, 

width and length. All children with CPP underwent cranial 

MRI. Any cranial pathology (e.g. hamartomas, adenomas  

or hydrocephalus) that could be a potential cause of CPP  

was recorded. The shape, size and any heterogeneity of the 

pituitary gland was noted. 

3. Statistical Analysis 

All univariate analyses were performed in SPSS for 

Windows, version 24 (IBM). A two sided P value < 0.05 was 

defined as statistically significant. The importance of difference 

between the groups in terms of the mean values was analyzed 

using the Student t test when there were 2 independent 

groups. P values <0.05 were considered statistically significant.  

4. Results 

Among 508 children with PP 471 of the children (92,72%) 

were girls, 37 (7,28%) were boys. Mean age for girls and 

boys under the study was 4,23±2,57 and 6,1±2,6 respectively. 

In Figure 1 the distribution of patients by gender is given. 

According to clinical, hormonal and instrumental findings 

patients in terms of precocious puberty were classified in 

three categories: central precocious puberty (CPP), peripheral 

precocious puberty (PPP) and isolated forms of precocious 

puberty (premature telarche, premature adrenarche). 

Of the patients with central PP, 68 (86%) were girls, 11 

(14%) were boys. Among patients with peripheral PP, 15 

(36.6%) were girls, 26 (63.4%) were boys. When analyzing 

the isolated form, all 388 (100%) patients were girls. From 

this we concluded that the incidence of central and isolated 

PP is significantly higher in girls compared to boys. On the 

contrary, in the peripheral form of PP, a predominance of 

boys was revealed. 

 

 

Figure 1.  Distribution of patients with PP by gender 
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Figure 2.  The distribution of children with PP by age 

 

Figure 3.  Frequency of etiology of precocious puberty in Uzbek girls 
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(29,72%; 2,7%- germinoma retrochiasmatic region, 2,7%   

– gamartoma, 24,32% idiopathic CPP), in 3 boys adrenal 

carcinoma was found (14,28%). In one boy precocious puberty 

developed due to unreasonable testosterone replacement 

therapy (2,7%). The frequency of occurrence of various forms 

of PP in boys was shown in Figure 4. 

At the next stage, the frequency of occurrence of patients 

with PP in the Republic of Uzbekistan and Karakalpakstan 

was studied. It was established that out of 508 patients, 277 

live in Tashkent (54.5%), 56 in Karakalpakstan (11,02%),  

28 in Bukhara (5.5%), 23 in Surkhandarya (4.5%), 21 in 

Fergana (4.1%), 21 in Khorezm (4.1%),35 in Kashkadarya 

(3,74%), 15 in Navai (2.9%), 15 in Namangan (2.9%), 15 in 

Samarkand (2.9%), 12 in Syrdarya (2.3%), 9 in Jizzakh (1.8%), 

8 in Andijan (1.6%). The highest incidence of patients in 

Tashkent is explained by population density and the process 

of urbanization. In Figure 5. The distribution of patients with 

PP in Uzbekistan is given. 

 

Figure 4.  Frequency of etiology of precocious puberty in Uzbek boys 

 

Figure 5.  Distribution of patients with PP in Uzbekistan and Karakalpakstan 
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Figure 6.  Analysis of complaints of patients with PP 

 

Figure 7.  Tanner staging of various PPs 
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the average age norm. The average length of the ovaries was 

16,6±5,7, average width of the ovaries was 9,2±3,56. Among 

girls with CPP, in 47,8% girls the average length and width 

of the ovaries were above the average age norm. 

 

 

Figure 8.  Mean and median value of bone age and chronological age difference by groups 

Table 1.  Levels of hormones in blood at first admission 

 

Central PP 

Me(Q1–Q3) 

M±SD 

Peripheral PP 

Me(Q1–Q3) 

M±SD 

Isolated PP 

Me(Q1–Q3) 

M±SD 

p-Kruskal-Wallis p (Dunn) 

LH (IU/L) 

4.56  

(0.46-10.20) 

5.48±5.11 

0.66 

(0.49-1.87) 

1.68±2.66 

0.59 

(0.30-1.40) 

1.52±4.21 

<0.001* 

p1,2=0.0091* 

p1,3=0.0000* 

p2,3=0.0908 

FSH (IU/L) 

3.52  

(0.90-5.43) 

3.53±2.56 

1.83  

(0.69-3.23) 

2.21±1.79 

2.80 

(1.81-4.24) 

3.75±4.96 

<0.001* 

p1,2=0.0022* 

p1,3=0.8826 

p2,3=0.0004* 

Estradiol (ng/mL) 

18.35 

(1.12-98.40) 

107.41±284.07 

22.00 

(13.95-44.70) 

54.74±103.06 

34.35 

(18.30-75.10) 

60.34±112.78 

<0.001* 

p1,2=0.9312 

p1,3=0.0186* 

p2,3=0.0505 

Testosterone (nmol/L) 

0.35 

(0.20-0.82) 

3.49±8.03 

3.03 

 (0.81-5.92) 

6.37±10.71 

0.66 

 (0.10-1.20) 

0.87±1.31 

<0.001* 

p1,2=0.0000* 

p1,3=0.4414 

p2,3=0.0000* 

Prolactin (ng/mL) 

21.20 

(16.40-33.00) 

155.02±495.95 

14.65 

(9.56-21.00) 

17.20±14.98 

11.40 

(7.07-16.10) 

12.80±9.77 

<0.001* 

p1,2=0.0020* 

p1,3=0.0000* 

p2,3=0.0351* 

TSH (mIU/L) 

2.56 

(1.61-3.75) 

2.72±1.22 

2.60  

(1.98-4.30) 
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2.20  

(1.53-3.20) 
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p1,2=0.2349 
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p2,3=0.0043* 

Free T4 (ng/mL) 
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3.16±4.29 

0.0069* 

p1,2=0.1016 

p1,3=0.0112* 

p2,3=0.9704 

17-OHP (nmol/L) 

1.22  

(0.88-1.50) 

1.21±0.43 

7.60 

(1.70-32.00) 

47.34±99.62 

3.40 

(1.60-14.00) 

13.59±22.25 

0.0000* 

p1,2=0.0000* 

p1,3=0.0000* 

p2,3=0.2617 

DHEA-S 

9.40 
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In 50,6% (40) of patients with central PP bone age was 2 

years or more ahead of chronological age. In peripheral form, 

53,65% (22) of children bone age was 2 years or more ahead 

of chronological age. When it comes to the isolated forms, 

8,5% patients (33) advance of bone age was 2 years or more 

(Figure 8).  

In our research, from all children with signs of precocious 

puberty at admission blood samples was taken for analysis of 

the following hormones: LH, FSH, estradiol, testosterone, 

TSH, free-T4, DHEA-S and 17-OP. The average values of 

hormones are shown in table 1. 92,4% patients with the 

central form of PP had LH level above 0,3 IU/l. In children 

with peripheral and isolated forms, 85,36% and 73,45% in 

turn had LH level above 0,3 IU/l. 

5. Discussion 

According to number of authors, precocious puberty is 

more common in girls than in boys, female to male ratio 

5-10:1 [1,5,6]. In our study, among analyzed children with 

precocious puberty 92,72% were girls, 7,28% were boys, and 

the ratio of girls to boys was 12,7:1. In Farzaneh R et al. 

study the most common etiology of precocious puberty in 

girls was idiopathic CPP (47.7%) and premature thelarche 

(34.1%) [7]. The most common etiology of precocious puberty 

in boys were neurogenic CPP (25%) and CAH (37.5%).  

Our research work had shown that in Uzbek and Karakalpak 

population the main causes of precocious puberty in girls were 

premature telarche (75,16%) and central precocious puberty 

(14,44%), whereas in boys the most common etiological 

factors of PP were congenital adrenal hyperplasia (59,46%) 

and central precocious puberty (29,72%). In Moayeri et al 

study, 40% of female patients had CPP, 90% of which were 

idiopathic CPP. Furthermore, 38.8% of boys with CPP had 

neurogenic cause while 61% of them had idiopathic CPP [6]. 

Analysis of the central form of precocious puberty in Uzbek 

girls showed that 98,53% had idiopathic, 1,47% had organic 

cause. In contrast, among boys with central precocious puberty 

81,83% had idiopathic and 18,17% had organic cause. 

In the central and peripheral form, the frequency of 

advancing bone age was high, which means a big auxiliary 

diagnostic value of this index. 

The analysis of the distribution frequency on the territory 

of Uzbekistan showed that 54,5% of patients lived in 

Tashkent. This can be explained by the population density in 

the capital city, the high number of appeals of the patients 

and the process of urbanization, that data from number of 

researchers confirm this findings [8].  

Accordingly, ultrasound findings among girls with central 

PP in approximately 76,4% of girls average uterine length 

and width were above normal reference range by age, when 

it comes to ovarian length and width, it was above normal in 

47,8% girls with CPP. Hence, although we cannot use the 

size of the uterus and ovaries as a diagnostic criterion of the 

central precocious puberty in girls, it was confirmed that it 

has a great diagnostic value in CPP in girls.  

92,4% patients with the central form of PP had LH level 

above 0,3 IU/l. In children with peripheral and isolated forms, 

85,36% and 73,45% in turn had LH level above 0,3 IU/l. 

Based on this data, we suggest that LH>0,3 IU/l high 

probability indicates the presence of a central form of PP. 

However, in girls with telarche under the age of 2, LH level 

may correspond to pubertal values in accordance with the 

age-specific “mini-puberty”. In addition, levels of LH, FSH, 

testosterone and estradiol were higher in CPP patients, than 

other two groups. According to the level of the FSH in our 

study, we can’t diagnose the central or peripheral form of 

precocious puberty. Therefore, the gold standard for diagnosing 

central PP is the GnRH-stimulation test.  

6. Conclusions 

Among girls with PP, the majority were older than 6 years, 

and among boys the highest rate was at the age of 2-6 years. 

The analysis of the stages of sexual development according 

to Tanner in different forms of PP showed that majority of 

patients were at 2-4 stages in the central form, 2 stage in 

isolated form, and 2-3 stages in the peripheral form. The 

main causes of precocious puberty in girls were premature 

telarche (75,16%) and central precocious puberty (17,35%), 

whereas in boys, main etiologic factor of precocious puberty 

was congenital adrenal hyperplasia (59,46%). Therefore,   

in girls presenting with symptoms of early puberty, it is 

necessary to first look for isolated telarche and ICPP, in boys 

we should firstly include congenital adrenal hyperplasia and 

organic CPP. In the central and peripheral form, the frequency 

of advancing bone age was high, which means a big auxiliary 

diagnostic value of this index. Although we cannot use the 

size of the uterus and ovaries as a diagnostic criterion of the 

central precocious puberty in girls, it was confirmed that it has 

a great diagnostic value in CPP in girls. The gold standard for 

diagnosing central PP is the GnRH-stimulation test. 

 

REFERENCES  

[1] Partsch CJ, Sippel W. Pathogenesis and epidemiology of 
precocious puberty. Effects of exogenous oestrogens. Human 
Reproduction Update, Vol.7, 292-302, 2001. 

[2] Brauner EV, Busch AS, Camilla Eckert-Lind, Trine Koch, 
Martha Hickey, Anders Juul. Trends in the Incidence of 
Central Precocious Puberty and Normal Variant Puberty Among 
Children in Denmark, 1998 to 2017. Jama Netw Open. 2020 
Oct; 3(10): e2015665. 

[3] Day FR, Elks CE, Murray A, Ong KK, Perry JR. Puberty 
timing associated with diabetes, cardiovascular disease and 
also diverse health outcomes in men and women: the UK 
Biobank study. Sci Rep. 2015; 5: 11208.  
doi:10.1038/srep11208. 

[4] V.A. Peterkova, I.L. Alimova, E.B. Bashnina, et al. Clinical 
guidelines for precocious puberty. Problems of Endocrinology 
2021; 67(5): 84–103. 



 American Journal of Medicine and Medical Sciences 2026, 16(1): 288-295 295 

 

 

[5] Ghaemi N, Vakili R. The study of precocious puberty in 55 
girls referred to Pediatric Endocrine Ward in Mashhad 
University. Iran J Obstet Gynecol Infertil 2002; 5: 20-29. 

[6] Moayeri H, Rabbani A. Frequency of different types of 
precocious puberty, determining the predisposing factor and 
need to treatment in children, Imam Hospital, 1993-2000. 
Tehran University Medical Journal 2002; 60: 124-130. 

[7] Farzaneh R, Shadab S, Fatemeh S. Etiology of precocious 
puberty, 10 years study in Endocrine Research Center (Firouzgar), 
Tehran. Iranian Journal of Reproductive Medicine Vol. 10. 
No. 1. pp: 1-6, January 2012. 

[8] Yawen Z, Jianmin N, Tingting Yu, Xiaoqing Li et al. The 
prevalence of precocious puberty among children in Qufu city, 
Shandong province, China, a population based study. Frontiers 
in Endocrinology, fendo 2022. 

 

 
Copyright © 2026 The Author(s). Published by Scientific & Academic Publishing 

This work is licensed under the Creative Commons Attribution International License (CC BY). http://creativecommons.org/licenses/by/4.0/ 

 

 

 
 


