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Timely detection of risk groups at the onset of puberty and menstrual function is key to good physical, sexual, and mental 
health. Nowadays, many authors work at the problem of identifying risk factors that lead to the disruption of the formation 
of the reproductive system as well as creat predictive software and maps for the assessment of possible risks of the forma-
tion of this system in girls. The paper presents the possibility of predicting the formation of menstrual function in adolescent 
girls based on prognostic charts. The prognostic chart includes the following criteria: age, health, mother’s social position 
at the time of pregnancy and childbirth, place of birth and residence, and the transferred diseases of a girl with a group 
definition of health. Medical examination was performed in 432 girls aged 9-13 years and 11 months. It was revealed that 
more than half of the girls belong to a group with medium risk of all forms of menstrual dysfunction, requiring the attention 
of a gynecologist for adolescents. The main components of preventive observation and treatment consisted of gynecologi-
cal examination, normalization of work and rest, nutrition, sanitation of foci of infection, sedative therapy, vitamin therapy, 
adaptogens, psychological training, physical therapy, and acupuncture. The chart can be used not only by gynecologists for 
children and adolescents but also by pediatricians, endocrinologists, and health workers in the school setting.
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Своевременное выявление групп повышенного риска по нарушению становления периода полового созревания, 
а также менструальной функции является залогом нормального физического, полового, психического здоровья. 
На протяжении последнего времени многие авторы работают над проблемой выявления факторов риска, приводя-
щих к нарушению формирования репродуктивной системы у девочек-подростков, а также создания прогностических 
программ и карт по оценке возможных рисков становления данной системы у девочек. В статье представлены воз-
можности прогнозирования становления менструальной функции у девочек-подростков на основе прогностических 
карт. Прогностическая карта включает в себя: возраст, здоровье, профессия матери на момент беременности и родов, 
течение беременности, место рождения и проживания, а также перенесенные заболевания девочки с определением 
группы здоровья. Проведено обследование 432 девочек в возрасте от 9 лет до 13 лет 11 мес. Выявлено, что более 
половины девочек по всем формам нарушения менструальной функции относятся к группе среднего риска и требуют 
регулярного наблюдения у подросткового гинеколога с проведением курсов профилактического лечения. Объем про-
филактических мероприятий зависел от выявленного отклонения в нарушении становления менструальной функции, 
а также степени риска. Основные компоненты профилактического наблюдения состояли из осмотра гинеколога (в де-
кретированные или контрольные сроки), нормализации режима труда и отдыха, питания, санации очагов инфекции, 
седативной терапии, витаминотерапии, адаптогенов, психологического тренинга, физиотерапии, иглорефлексотера-
пии. Карта может быть использована в работе не только детского и подросткового гинеколога, но и участкового педи-
атра, эндокринолога, медицинского работника школьных учреждений.
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Compared with other body systems, the human re-
productive organs are the most sensitive to unstable 
ecological, economic, social, and adverse moral envi-
ronments in society. It is well known that a deterio-
ration of general and reproductive health in one gen-
eration can directly lead to a decrease in the health of 
future generations [5-8]. Considering this, children and 
adolescents are perhaps the most vulnerable groups in 
a population, and their health status has especially im-
portant social and medical implications [10, 11, 13].

Unfortunately, the current system of medical care 
for children does not provide the necessary level of 
prevention, diagnostics, treatment, and rehabilitation 
of reproductive system diseases. Despite a substan-
tial modernization of the reproductive health service 
in recent years, there is still a clear and steady in-
crease in the number of reproductive system diseases 
in adolescent girls [9, 12].

However, the timely identification of groups at 
a high risk of adverse developments in puberty and 
menstrual function can substantially help improve the 
probability of normal physical, sexual, and mental 
health and consequently the likelihood of a “healthy 
motherhood.”

Because of the importance of this issue, several 
authors have addressed the challenge of developing 
a set of risk factors that can lead to problems in the 
development of the reproductive system. Substantial 
effort has also been devoted to the creation of various 
prognosis algorithms and charts to assess the impact 
of various possible risks to the development of the 
reproductive system in girls [1-3]. In this study, an 
attempt is made to improve the methods that are cur-
rently used in this regard.

MATERIALS AND METHODS
In the course of preventive examinations of girls 

aged 9-11 years, it is possible to predict the upcom-
ing formation of menstrual function using a method 
proposed by G.A. Ushakova (Kemerovo, 1993). Fur-
ther development of this method was achieved by 
the works of S.I. Elgina [4]. In accordance with the 
resulting approach, the following issues can be pre-
dicted: (a) an early age of menarche; (b) a late age of 
menarche; (c) an excessively long period required to 
establish a normal rhythm of menstruation; (d) dys-
menorrhea, and (e) abnormal uterine bleeding during 
the pubertal period.

To improve the predictive capability of this sys-
tem, we propose several enhancements:
•	 Creation of a single comprehensive chart that in-

cludes complete information of all the risk factors.
•	 Identification of specific risk groups based on the 

main types of disorders of menstrual function.

Using this enhanced system, the most important 
preventive measures for adolescent girls can be de-
termined and employed, depending on the type of 
menstrual function and the specific risk group in-
volved.

The prognostic chart developed by this study in-
cludes the following factors: age, health, profession 
of the mother at the time of pregnancy and childbirth, 
course of pregnancy, place of birth and residence, and 
history of illnesses. Each factor has its own gradation 
expressed in a digital prognosis ratio. To determine 
the risk involved, it was necessary to analyze the 
statistical impact of these explanatory factors, and 
the calculated prognosis coefficients corresponding 
to these independent variables were then combined 
together with the resulting sum divided by the total 
weight index. An example of the prognosis chart, us-
ing the relevant coefficients for determining the early 
age of menarche, is presented in Table 1.

To determine the degree of medical risk for any 
particular individual, the value obtained is analyzed 
using a Risk scale. If the predicted value lies in the 
minimum risk range, the girl is referred to be in the 
favorable prognosis group; if the predicted value is 
in the average risk range, the girl is referred to be in 
the “observance” group; if the predicted value is in 
the maximum range, the girl is referred to be in the 
unfavorable prognosis group.

The number of preventive measures considered 
appropriate depended on the predicted deviation from 
the normal course of establishing a healthy menstru-
al function, as well as the degree of risk. The main 
components of preventive monitoring consisted of 
examination by a gynecologist (on decreed or control 
dates), normalizing the regime of work and rest, diet, 
sanitizing sources of infection, use of sedative and 
vitamin therapy, adaptogens, psychological therapy, 
physiotherapy, and acupuncture.

RESULTS AND DISCUSSION
In total, 432 prognostic charts of girls aged 

9-13 years 11 months were analyzed in this study. 
The average age of girls was 10.3 ± 0.9 years. Most 
girls (95.8%) were born in a megalopolis where they 
lived at the time of the examination, and 4.2% lived 
in rural areas. Only 20 patients (4.6%) lived in rela-
tively environmentally clean areas of the city, and 
most of the examined patients lived in “intermedi-
ate” or “polluted” areas, with extensively developed 
highway networks and the presence of enterprises 
producing harmful environmental effects (81.5% 
and 13.9%).

The age of the mother at the time of the girl’s birth 
is shown in Figure 1.
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Early age of menarche

Factors Factor grading Prognostic coefficient (p)

Mother’s age

Up to 20 years
20-24 years
25-29 years
30-34 years
≥35	years

3.5
2.8
1.7
1.7
1.5

Mother’s occupation

Employee of enterprises with occupational hazards
Employee of other enterprises
Office employees
Housewives

1.2
1.4
1.4
0.9

Mother’s health
Healthy
Unhealthy

1.0
1.4

Course of pregnancy
Normal
Complicated

2.1
11.5

Place of birth
City
Village

1.5
1.1

Place of residence
Polluted
Intermediate
Relatively clean

2.9
1.2
2.1

Past medical history of the girl
No illnesses
1-2 illnesses
>2 illnesses

1.6
1.1
2.5

Health of the girl
Healthy (health group 1)
Functional abnormalities (health group 2)
Controlled disease (health group 3)

1.2
1.5
1.8

Total weight index 15.3

Risk scale
Minimal risk 0.66-1.15
Average risk 1.16-1.55
High risk 1.56-1.95

Table 1
Prognostic chart for the detection of the early age of menarche

Таблица 1
Прогностическая карта определения раннего возраста менархе

Fig. 1. Age of the mother at the time of delivery
Рис. 1. Возраст матери на момент родов
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Risk scale
Early age of menarche Late age of menarche

N % N %
Minimal 276 63.9 416 96.3
Average 140 32.4 14 3.2

Maximum 16 3.7 2 0.5
Total 432 100 432 100

Table 2
Degree of risk of deviations at the time of menarche onset

Таблица 2
Степень риска отклонений по времени наступления менархе

Fig. 2. Prognosis of menstrual disorders
Рис. 2. Прогноз нарушений менструального цикла
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Thus, 30.1% of the girls were born when their 
mothers were aged 20-24 years, 19.9% when their 
mothers were aged 25-29 years, 18.5% when their 
mothers were aged 30-34 years, 18.1% when their 
mothers were aged >35 years, and 3.4% when their 
mothers were aged <20 years.

At the time of pregnancy and childbirth, 286 wom-
en (66.2%) were healthy and 146 (33.8%) had a cer-
tain somatic or gynecological pathology.

The mother’s place of work during pregnancy and 
childbirth was analyzed, and it was found that ap-
proximately half of the women (48.6%) were office 
employees (female students, doctors, teachers, etc.), 
and 20.8% of women did not work outside of their 
homes (housewives). The remaining women worked 
in industrial enterprises (24.1%), including those 
with harmful production factors (6.5%).

From a somatic medical history, it was revealed 
that 44.9% of girls had no illnesses, 39.4% had a his-

tory of 1-2 diseases, and 15.7% had more than two 
diseases. As a result, 62.9% of girls were assigned to 
health group 2, where there were different functional 
abnormalities, and 16.6% to health group 3 (chronic 
diseases in the stage of remission); 20.5% of girls 
were included in the health group 1.

In the course of this study, it was noted that a fa-
vorable outcome was generally observed at the time 
of the onset of menarche (Table 2).

Table 2 shows that for most of the girls, a timely 
onset of menarche was predicted. Only 3.7% (early 
onset of menarche) and 0.5% (late onset of menarche) 
were included in the group of unfavorable prognoses 
and required rehabilitative measures.

The greatest interest was generated from a prog-
nosis of the main types of menstrual cycle disorders 
during puberty (Figure 2).

The study revealed that more than half of the girls 
were in the middle risk group in all forms of menstru-
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al function disorder and required regular monitor-
ing by a gynecologist specialized in this age group. 
The majority (62.5%) of the girls were included in 
the “observance” group because of the development 
of abnormal uterine bleeding in the pubertal period 
(AUB PP). Approximately 41.3% of girls, who had 
a prognosis of prolonged establishment of normal 
rhythm of the menstrual cycle, were entered into 
the high-risk group and were provided with in-depth 
preventive measures. According to dysmenorrhea 
and AUB PP metrics, these figures were 18.1% and 
12.9%, respectively.

CONCLUSION
The data obtained indicate the efficacy of using 

the proposed prognostic chart during preventive ex-
aminations of girls to identify the predictors of is-
sues that might disrupt the establishment of a nor-
mal menstrual function, for subsequent monitoring 
of the groups identified as being at risk for various 
disorders, and appropriate implementation of pre-
ventive measures. The chart can be used not only by 
child and adolescent gynecologists but also by pe-
diatricians, endocrinologists, and medical workers at 
schools. However, further research of a comparative 
study of the relative effectiveness of various preven-
tive measures in girls in the risk groups for menstrual 
function disorders is required.
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