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Introduction

Recent decades have been characterized by a deterioration in the somatic and
reproductive health of the population of many countries, with especially
pronounced changes among students. Among female students, there is a
tendency to increase gynecological morbidity, in the structure of which one
of the leading places is occupied by menstrual cycle disorders [1,2,5]. In this
regard, a comprehensive study of the health of female students is of particular
importance, since this is a special social group with an increased risk of
functional disorders of the body [2,3,9]. Changes in social and living
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conditions, a significant increase in psycho-emotional stress and stressful
situations, and a lack of balanced nutrition have led to a significant
transformation in the frequency and structure of the anatomically altered
pelvis, as well as a significant increase in various types of menstrual
disorders [1,4,6,8]. When we studied the available scientific literature on
this issue, we did not find a sufficiently large number of studies devoted to
the study of individual anatomical variability of the female body in
adolescence and early adulthood, during the period of completion of growth
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in length and the formation of various body systems, completion of growth
and ossification of the pelvis, and the onset of puberty. maturity, readiness
of the body to perform its reproductive function [2,4,8,9].

Abbreviation
e  BMI - (body mass index);
e  PBI - (pelvic bone index);

e BOIl - (body obesity index according to R.
Bergman);

e  BMI (C) - using Solovyov index values;

e RI - Rohrer index;

RPWI - relative pelvic width index;
BPI - brachio-pelvic index;

SI - Solovyov index;

OMC - ovarian-menstrual cycle;
POS -tpolycystic ovary syndrome.

Material and methods

To conduct the study, during a medical examination of first- and second-year
medical university students, we identified a group of female students with
increased body weight. In the first year this group consists of 93 people, in
the second year — 112 people, in total — 205 people. Of these, there are 78
first-year students, 60 second-year students, a total of 138 people, or 7.96%
of the total number of first- and second-year students involved in physical
education. The number of female students of a special medical group with
increased body weight in the first year is 17 (18.28%) people, or 21.8% of
all female students in this course. In the second year, the number of female
students with increased body weight is 21, which is 18.75% of all first-year
students and 35% of the total number of second-year students. In our study,
we focused on identifying pathological changes and disorders, both from the
reproductive system in female students with increased body weight, and in
determining the characteristics of a number of anthropometric indicators
(height, weight, pelvic dimensions, shoulder width, waist circumference, hip
circumference , pelvic dimensions) and associated values of special indices
- BMI (body mass index), PBI (pelvic bone index), BOI (body obesity index
according to R. Bergman), etc. [4,7,8,10].

Organization of the study

A total of 38 first- and second-year female students with increased body
weight, aged 18-23 years (average age 19.7+2.16 years), took part in the
study. In order to assess the state of the menstrual function of female
students, we determined the time of menarche and the individual
characteristics of the course and development of their menstrual cycle. To
conduct the study, an author's questionnaire was specially developed,
including questions regarding the individual characteristics of the menstrual
cycle and a special table, including a number of anthropometric indicators
and the values of special indices reflecting changes in the state of
reproductive health of the studied female students of the first and second
years of the medical university. After completing the study, we made the
necessary calculations, carried out their statistical processing and analyzed
the results. The obtained material was processed on a personal computer
using the Statistica 5.0 application package. Results with p<0.05 were
considered statistically significant. We assessed the ratio of individual
anthropometric indicators using a number of special indices. Weight-height
ratios were assessed using BMI, BMI using Solovyov index values (BMI
(C), and Rohrer index (RI) [4,5,7,9].

The following anthropometric measurements were also carried out: standing
body length, body weight, shoulder width, Solovyov index, external
dimensions of the bony pelvis (d. spinarum, d. cristarum, d. trochanterica, c.
externa) [3,4,8], index pelvic bones (PBI) according to the method of
Kovtyuk N.I (2002) [6], relative pelvic width index (RPWI), brachio-pelvic

Auctores Publishing LLC — Volume 7(3)-198 www.auctoresonline.org
ISSN: 2639-4162

Copy rights@ Bugaevsky KA.

index (BPI) [7,8], body obesity index (BRI) according to Bergman [10]. The
morphotype of girls of adolescence and first reproductive age was
determined by clinical anthropometry [4,7,9]. Body mass index (BMI) was
determined using the formula: BMI = body weight (kg)/height (m2). BMI
values >25 kg/m?> were taken as normative indicators - hypersthenic
morphotype, BMI 25.0-29.9 - overweight (pre-obesity), BMI - 30.0 - 34.9 -
first degree obesity, BMI value 35.0 —39.9 as obesity degree 11 [6,8]. When
determining BM I taking into account the values of the Solovyov index, we
used the following formula: BMI = QM / ISh2, where BMI is the body mass
index, M is weight in kg, h is height in meters, IS is the Solovyov index, Q
is a constant coefficient (for women - 16). In this case, the values of BMI
indicators (C) have the same parameters as when determining BMI using the
classical method [4,6,8]. The Rohrer weight-height index (IR), which
determines body density and depends on the linear dimensions and body
weight, was calculated using the formula: W/H3 kg/cm3, where W is body
weight (kg), H is body height (m) [4 ,7,9]. PBI (pelvic bone index) was
calculated using the formula: PBI = a x b/IS, where a is the transverse size
of the pelvis (distantia trochanterica), cm, ¢ is the external conjugata
(conjugata externa), cm, IS is the Solovyov index, cm [ 6,8].

The relative pelvic width index (RPWI) was calculated as the ratio of the
width of the pelvis to the length of the body, multiplied by 100. Stenopielia
(narrow pelvis) corresponds to index values up to 15.9, metriopyelia
(“middle” pelvis) — 16.0-17.9, eurypyelia (“wide” pelvis) — 18.0 or more
[4,6,8]. The brachiopelvic index (PPI)was determined by the formula: RPWI
= PW (pelvic width (cm) x 100/SW (shoulder width (cm) [4,7,9]. In our
study, we used a new index proposed in 2011 by the American scientist
Richard Bergman [10]. Its calculation is presented in the form of the
following formula: HTI =hip circumference (cm) / height (m) x \/ height (m)
— 18. According to his calculations, the norm is considered to be a body
obesity index (BOI) value ranging from 8 to 20. An indicator less than 8 is
underweight, more than 20 is overweight. If the value exceeds 25, then we
are talking about different degrees of obesity [10].

Results and discussion

The examined girls did not have significant differences in age, but differed
in body length and weight (p<0.05). When analyzing the results obtained,
the following indicators were obtained: 38 (18.54%) female students of the
special medical group of the 1st and 2nd courses have a body weight of more
than 85-90 kg. When determining BM 1 values, it was found that in the entire
examined group (n=38), the indicator was 28.78+1.59 kg/m? (p<0.01). Inthe
first year, the average body weight was 97.36+6.78 kg, BMI — 28.56+1.81
kg/mz2, which corresponds to excess body weight. In the second year, these
indicators were as follows: average body weight — 100.58 + 3.73 kg, BMI —
28.96 + 1.40 kg/m?, which also corresponds to excess body weight. Atthe
same time, in 3 (17.65%) first-year students and 4 (19.05%) second-year
students (18.42% of all students with increased body weight), BMI indicators
were in the range of 30.0 — 34.9 kg/m?, which corresponds to the first degree
of obesity [2,7,10]. The values of the Solovyov index (SI) in the entire study
group (n=38) were 17.68+1.23 cm. Among first-year students, its value was
17.18+1.0 cm, with the norm being 14-16 cm [4, 7,8]. For second-year
female students, this indicator corresponded to the following values —
18.1+1.26 cm (p<0.01).

When comparatively determining the value of BMI (C), taking into account
the values of the Solovyov index, the following indicators were obtained: in
the entire examined group (n=38), it was equal to —-26.16+ 1.34 kg/m2
(p<0.01). Among first-year female students its value was 26.60+1.15 kg/m?,
in second-year female students it was 25.79+1.4 kg/m? (p<0.01). These are
indicators corresponding to increased body weight, as in the classic version
of determining BMI [7,9]. The value of PTI (brachial-pelvic index) among
first- and second-year students was 64.3+0.12 cm (p<0.01). For first-year
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female students its value was 59.3+0.8 cm, for second-year female students
it was 68.8cm+0.17 cm. The indicators of shoulder width (SW) and pelvic
width (PW) in the study group have the following values: in the entire in the
SW group and PW are 42.5+3.2 cm and 33.71+1.71 cm, respectively
(p<0.01). In the first year these indicators are 42.12+3.21 c¢cm and 33.06+1.75
cm, in the second year - 42.81+3.24 cm and 34.24+1.51 cm. The data
obtained allow us talk about the ratios of shoulder width and pelvic width
that are not typical for women. The predominance of shoulder width over the
width of the pelvis is characteristic of a masculine (andromorphic) rather
than a feminine (gynecomorphic) body type [2,4,8]. The Rohrer weight-
height index (RI) in the entire group (n=38) was 19.2+1.08 kg/cm3 (p<0.01).
For first-year female students, IR was 18.97+1.37 kg/cm3, for second-year
female students it was 19.38+0.75 kg/cm3, which indicates increased rates
of physical development [7,9].

The value of PBI (pelvic bone index) among first- and second-year students
was 43.77+2.84 cm (p<0.01). In the first-year students, the value of this
indicator corresponded to 43.64+3.34 cm, and in the second year —
43.88+2.45 cm. All three indicators (p<0.01) indicate a fairly high level of
pelvic bone maturity in all first- and second-year students [6,8]. The relative
pelvic width index (RPWI) values in the entire group were 19.69+0.92 cm
(p<0.01). For first-year girls this index corresponded to a value of
19.49+0.90 cm, for second-year students it was 19.85+0.92 cm. The values
of the index for the entire sample and for two-year students corresponded to
the values of eurypyelia (large pelvis), with a predominant an increase in
three transverse dimensions of the bone pelvis [4,8]. When determining the
values of the body obesity index according to the method of R. Bergman
[10], we obtained the following results: for all 2nd year students, the BOI
was 28.92+3.9 (p<0.01), which indicates an increase in weight body
corresponding to obesity. For first-year female students, the value of this
index corresponds to 30.95+4.73, and for second-year female students, the
index value corresponds to 27.28+1.98, which also corresponds to obesity.
When assessing the time of onset of menarche, for all examined female
students of the study group (n=38), it was found that it was 13.7+0.16 years,
which corresponds to the average Ukrainian indicators [1,3]. For first-year
female students, the age of menarche was 13.6+0.7 years, and for second-
year female students it was 13.8+0.6 years. However, upon closer
examination of the results obtained, it was found that the onset of the
menstrual cycle in 4 students (10.53%) occurred at the age of 11-12 years, in
32 girls (84.21%) - at the age of 13-14 years, with 14 to 15 years old - 2
students (5.26%). All 100% of first- and second-year students had various
types of menstrual irregularities. In 12 (31.58%) of them, secondary
amenorrhea was recorded, with the absence of menstrual bleeding for more
than 6 months [1,2,5]. In 26 (68.42%) female students, hypomenstrual
syndrome was recorded, with manifestations of hypo-oligo- and
proyomenorrhea, in combination with manifestations of algomenorrhea
[1,2,5].

The average duration of the menstrual cycle among female students is below
the physiological norm of 21-35 days, namely 16.6£1.36 days
(proyomenorrhea, or frequent menstruation) [1,2,5]. The number of girls
with a menstrual cycle lasting less than 3 days (oligomenorrhea) in the first
year was 11 students, or 64.71%, in the second year — 16 students, or 76.2%.
When determining the time for establishing stability of the ovarian-
menstrual cycle (OMC) in the entire group, it is 1.4+0.47 years, which
corresponds to acceptable physiological time characteristics [1,2,5]. 35 girls
(92.11%) report severe premenstrual syndrome. Only 3 female students, or
7.89%, noted its complete absence. It was found that the duration of
menstrual bleeding in the entire group was 2.4+0.4 days, which corresponds
to the manifestation of oligomenorrhea [1,2,5]. Our data confirm the opinion
of other researchers who indicate that in adolescence and early adulthood,
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oligomenorrhea prevails in the structure of menstrual irregularities in 65-
70% of overweight patients [1,2,5].

Additionally, based on the results of the survey, it was found that
manifestations of hyperandrogenism (growth of dark, coarse hair in areas
uncharacteristic for women, acne, seborrhea) were noted in 22 female
students (57.9%). According to the anamnesis and questionnaire data, 12
(31.58%) female students have been registered with an endocrinologist and
gynecologist for Stein-Leventhal syndrome for 4-6 years, 19 (50%) female
students have impaired glucose tolerance and prediabetes. 4 (10.53%) are
registered with an endocrinologist for type | diabetes mellitus, and 3 (7.9%)
are observed by a gynecologist for POS (polycystic ovary syndrome). Based
on the results of measurements of the bone pelvis, first- and second-year
students of a special medical group were divided into 3 groups: 1) with
“normal” sizes - 2 students (5.26%); 2) “large” pelvis — 26 (68.42%) [4.8];
3) “mixed pelvic shape” was identified in 10 female students (26.32%) [6,8].
Thus, among the examined female students, those who have “mixed” and
“large” pelvis prevail - 36 female students, or 94.74%. The data obtained
coincide with the data of N.I. Kovtyuk and other researchers on this issue
[4,6,8]. Recently, when conducting similar studies, non-standard, so-called
“mixed” forms of a narrow pelvis are often determined [4,6,8].

Conclusions

1. 98.7% of the examined female students have a complex
combined pathology with changes in the menstrual cycle, pelvic
size and anthropometric parameters.

2. Disorders of the menstrual cycle that arose during puberty in
obese patients retain their structure and hormonal characteristics
during reproductive age, while disturbances in carbohydrate and
fat metabolism worsen with age.

3. Therapy aimed at reducing body weight and correcting
metabolic disorders is the first stage in restoring menstrual
function in obese patients, and should begin in adolescence.

4. In adolescents and women of the first reproductive age with
obesity, oligomenorrhea prevails in the structure of menstrual
cycle disorders; with age, the frequency of metrorrhagia due to
oligomenorrhea increases.

References

1. Baranaeva N.Yu. (2002). Normal menstrual cycle and its
disorders // Concilium Provisorum,. Vol 2. 3:21-25.

2. Bogdanova E.A., Kan N.I. (2005). Reproductive health of obese
adolescent girls. In the book: “Guide to gynecology of children
and adolescents.” Under.305-331.

3. Gorelov A.A.,,Rumba O.G., Kondakov V.L. (2008). Analysis of
health indicators of students of a special medical group //
Scientific problem of humanitarian research. Vol. 6:28-33.

4. Demarchuk E.L. (2008). Anatomical and anthropological
features of the body and the size of the pelvis of women at the
youthful stage of ontogenesis. abstract diss. K. med. n. —
Novosibirsk. —23 p.

5. Krapivina N.A., Artymuk N.V., Ushakova G.A. (2005).
Pathogenetic aspects of menstrual dysfunction in obese patients
/I Russian Bulletin of Obstetrician-Gynecologist. 1:16-20.

6. Kovtyuk N.l. (2004). Dynamics of the formation of pelvic
dimensions in girls of school age in the Chernivets region //
Clinical anatomy and operative surgery. VVol. 3:48-49.

7.  Lumpova O.M., Kolokoltsev M.M., Lebedinsky V.Yu. (2011).
Anthropometric and index assessment of indicators of physical
development of girls of youthful age in the Baikal region //
Siberian Medical Journal (Irkutsk). VVol. 104. 5:98-101.

8. Strelkovich T.N., Medvedeva N.I., Khapilina E.A. (2012).
Anthropometric  characteristics of the pelvis of women

Page 3 of 4



J. General medicine and Clinical Practice

Copy rights@ Bugaevsky KA.

depending on the somatotype // In the world of scientific groups of physical fitness // Bulletin ofthe Russian State Medical
discoveries. 2 (2):60-73. University. 2:240-242.

9. Zheleznov M.Yu.etal. (2003). Comparative anthropometry and 10. Richard N. Bergman, (2011). Darko Stefanovski, Thomas A.
assessment of the functional state of female students of various Buchanan, A Better Index of Body Adiposity. Obesity (Silver

This work is licensed under Creative
BY Commons Attribution 4.0 License
To Submit Your Article Click Here: U Jnli@\VERISdglol

DOI1:10.31579/2639-4162/198

Auctores Publishing LLC — Volume 7(3)-198 www.auctoresonline.org
ISSN: 2639-4162

Spring). May; 19(5):1083-1089.

Ready to submit your research? Choose Auctores and benefit from:

fast, convenient online submission

rigorous peer review by experienced research in your field
rapid publication on acceptance

authors retain copyrights

unique DOI for all articles

immediate, unrestricted online access

YV V VYV VY

At Auctores, research is always in progress.

Learn more https:/Mmww.auctoresonline.org/journals/general-medicine-and-
clinical-practice

Page 4 of 4


http://www.ncbi.nlm.nih.gov/pubmed/?term=Bergman%20RN%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stefanovski%20D%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buchanan%20TA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buchanan%20TA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=21372804
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=21372804
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=47
https://www.auctoresonline.org/journals/general-medicine-and-clinical-practice
https://www.auctoresonline.org/journals/general-medicine-and-clinical-practice

