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ABSTRACT

Anna A. Sinkina FREQUENCY AND VARIANTS OF MENSTRUAL DISORDERS
IN ADOLESCENTS WITH METABOLIC SYNDROME
Iryna M. Nikitina

http://orcid.ora/0000- 0001-6595-2502 The problem of the correlation between reproductive disorders and

metabolic syndrome (MS) is well known, but data on the frequency
and nature of these disorders among adolescents are extremely limited.

Svetlana A. Smiian

http://orcid.ora/0000-0002-7679-2302 The aim of the study: is to determine and analyze the frequency
and structure of menstrual disorders in adolescent girls on the

Tetyana V. Babar background of metabolic syndrome, as well as to study the correlation

http://orcid.org/0000-0002-5889-2429 of these disorders with possible reproductive health disorders in the
future.

Department of Obstetrics, Gyne- Materials and methods. To achieve this goal, a retrospective

cology and Family Planning, Sumy  analysis of randomly selected 2,000 outpatient medical records

State University, Sumy, Ukraine (primary registration form Ne 025/0) of girls aged 10 to 18 years was

performed at the Sumy Regional Clinical Perinatal Center from 2011
to 2021. The menstrual cycle was assessed according to the FIGO 2018
classification. Pathological menarche was defined as early (up to 10
years) or late (after 15 years) onset of menstrual function. Polycystic
ovarian syndrome (PCOS) was diagnosed according to the Rotterdam
criteria (2003): oligo- or anovulation (< 6 menstrual periods per year);
clinical or laboratory hyperandrogenism (hirsutism/acne) and/or
hyperandrogenemia (increased levels of free testosterone in the blood);
polycystic ovaries during transvaginal ultrasound (> 15 follicles 2-9
mm in size in each ovary).

Results. The results showed that in adolescent girls with
overweight and MS, the frequency of menstrual dysfunction was
observed in 71.1% of cases. Moreover, the most common variant of
menstrual disorders in this category of patients was oligomenorrhea
(60.0%), and the frequency of its manifestations was directly
dependent on overweight degree. It was found that almost 82% of girls
with confirmed MS had a high risk of developing polycystic ovarian
syndrome (PCQS) in the future.

Conclusion. It was found that the incidence of obesity in children
and adolescents in the population was 27.1%, and the incidence of
menstrual syndrome among children and adolescents with obesity was
41.5%. A significant proportion of adolescents with menstrual
syndrome had menstrual irregularities - 71.1%, which was
significantly higher than in healthy girls — 19%. Among menstrual
disorders in girls with menstrual syndrome and obesity,
oligomenorrhea prevailed (60.0% and 52%, respectively). Moreover,
the frequency of oligomenorrhea was significantly affected by the
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degree of obesity. Almost 82% of girls with confirmed menstrual
syndrome had at least two of the three criteria, which put them at high
risk for developing polycystic ovarian syndrome in the future.
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polycystic ovaryan syndrome, obesity, menstrual disorders.
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YACTOTA TA BAPIAHTH NIOPYHIEHb MEHCTPYAJIBHOT O
OUKJTY Y NIJVIITKIB 3 METABOJITYHUM CHUHJAPOMOM

[TpoGnema 3B’S3Ky pENpOAYKTHBHHX IOPYIIEHb 3 METa0OIiYHUM
curnpomom (MC) mobpe Bimoma, IpoTe JaHi MO0 YaCTOTH Ta XapaKTe-
Py IIMX MOPYIIEHb CepeN M UTITKIB € BKpail 0OMEKCHIMH.

MeTta JociifzkeHHsI: BH3HAUUTH Ta IIPOAHANI3yBaTH dYacTOTy 1
CTPYKTYpPY HOPYIIEHb MEHCTPYAJIBHOTO MUKITY Y MiBYAT-TIAIITKIB Ha TII
MeTaboJIIYHOTO CHHIIPOMY, a TaKOXX BUBUUTH 3B’S30K IIMX MOPYIICHH i3
MOXITHBHMH PO3JIaZiaMH PENIPOAYKTUBHOTO 3/I0POB’S B MallOyTHHOMY.

Martepianu i meromm. Jlns1 peamizaliii moctaBieHol MeTH OYJIO TPO-
BEJICHO PETPOCHCKTHBHUN aHai3 BUMAAKOBO BimiOpanux 2000 memud-
HHUX KapT aMOyJIaTOpHOTO XBOporo (¢dopma nepBUHHOI 00IIKOBOI J0-
kymenTanii Ne 025/0) nisuat Bikom Binm 10 mo 18 pokis, 1o crnoctepi-
rajnucs Ha 0a3l KOHCYJbTaTUBHO-MOJIKITIHIYHOTO BifniieHHs CyMmchb-
KOT0 00JIaCHOTO KIIIHIYHOTO MepHHATAIBHOTO IeHTpy 3 2011 mo 2021
pik. MeHCTpyanpHUI IHUKI OLIHIOBABCS BIATOBITHO 1O KiacHdikamii
FIGO 2018. IlaromoriuHe MeHapxe BH3HAYaloCh K paHHiA (1o 10
POKiB) WM mi3HiH (micist 15 pokiB) MOYATOK MEHCTPYalbHOI (QYHKITII.
Cungpom momikicto3aux seqaukiB (CIIKS) mgiarHocTyBamm BigmoBin-
HO 10 Porrepnamcbkux kpurepiiB (2003): oxiro- abo aHoByusiuis (< 6
MEHCTpYalliil Ha piK); KJIiHIYHA YM J1abopaTopHa rinepanaporeHis (rip-
CcyTU3M/aKHe) Ta/abo rinepaHjporeHeMis (30LIbLICHHS PiBHS BUILHOTO
TECTOCTEPOHY B KPOBI); MOJIKICTO3HI SIEUHUKH ITiJ] 4aC TPAHCBATiHAT b-
HOTO YJIbTPa3BYKOBOTO AociimkeHus (> 15 doumikyiais po3mipom 2-9
MM Y KOKHOMY SIEUHHKY).

Pe3yabTaTn. Pe3ynpratu mokaszanu, mo y IiBYaT IMiUTITKOBOTO Bi-
Ky 3 HaJMipHOIO Macol0 Tia Ta MeTabONIYHNM CHHIPOMOM YacTOTa
MopyIIeHs MEHCTpyanbHOi ¢yHKHii crioctrepiranacs y 71,1 % Bunan-
kiB. [Ipraomy, HaWOIMBIT YaCcTHM BapiaHTOM IMOPYIIEHb MEHCTPYalb-
Hoi ¢yHkuii B 1iei kareropii Nali€HTOK SIBJSIETBCS OJIFOMEHOpPEs
(60,0%), a gactoTa ii IpOsABIB Ma€ MPSAMY 3aJIEKHICTh BiJl BHPAXKEHOCTI
3aiiBoi Baru. Byno BcrtaHoBieHO, mo Maibke 82 % miBUar 3 miATBEp-
JOKEHHUM MeTa0OJIIYHUM CHHIPOMOM MAalOTh BUCOKHUH PU3HK PO3BHUTKY
CHH/IPOMY TOJIKiCTO3HUX S€YHHUKIB y MaHOyTHROMY.

BucHoBku. BcTaHOBIIEHO, 10 YacTOTa OXUPIHHS B JUTSIOMY Ta
HiUTIITKOBOMY Billi B momyuisinii ckinana 27,1 %, a yacrora MeHCTpya-
JBHOTO CHHIPOMY Cepel MITeH 1 MiUTTKIB 3 OKUpIHHAM ckiana 41,5
%. Baroma uyacTMHA MiJUIITKIB 3 MEHCTPYJIbHUM CHHIPOMOM Maja
HOpYLIEHHS] MEHCTpyanbHoro uuxiy — 71,1 %, mo 3Ha4HO nmepeBuIy-
BaB Ieil MOKAa3HMK Yy AiBYAT 3 HOpMaibHOIO Barorwo — 19 %. Cepen mo-
pyLIeHb IMUKIY y AiBYaT 3 METAOOIIYHHM CHHIPOMOM Ta OXHUPIHHAM
npesamoBasia oniromeHopes — 60,0 % Tta BignosigHO 52 %. IIpu qomy
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Ha YacTOTy OJIirOMeHOpei CYTTEBUU BIUIMB MaB CTYIiHb OXKHUPIHHSA.
Maike 82 % piBYaT 3 HiATBEpHKEHUM METaOONIYHUM CHHIPOMOM
MaJ¥ MpUHAWMHI JBa i3 TPHOX NIarHOCTUYHHX KPUTEPIiiB, IO BiIHO-
CUTH X IO TPYIH BHCOKOTO PHU3HMKY PO3BHUTKY HOJIKICTO3Y S€YHHUKIB Y

Maii0yTHBOMY.

KarouoBi cioBa: Mera0oniuHuN CHUHIPOM, PEIPOIYKTUBHE 370-

POB’S MIATITKIB, CHHAPOM MOJIIKICTO3HHUX SE€YHUKIB, OKUPIHHS, MOPY-

MIEHHA MCHCTPYAJIbHOTO HUKITY.
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INTRODUCTION/BCTYII

Given the worldwide statistics on the growth of
adolescent obesity, metabolic syndrome remains an
extremely pressing problem in modern society.
Among the gynecological diseases of puberty that
lead to female infertility and are a risk factor for
obstetric and perinatal complications, menstrual
disorders predominate.

The increase in the global prevalence of obesity
over the past 40 years has led to an increase in
obesity-related  diseases, including MS and
polycystic ovary syndrome (PCOS) [1] This is
especially true in the current realities in our
country. Against the background of constant man-
made and stressful stress on the body of women of
reproductive  age, extragenital diseases are
becoming increasingly important, which will
further affect the reproductive potential of the
nation. Adolescents who remain most vulnerable to
stressful situations are also at risk.

The prevalence of MS, according to various
authors, is from 10 to 84%. This indicator depends
on many factors: gender, age, ethnicity, and the
use of different diagnostic criteria [2, 3]. It is
difficult to estimate the prevalence of MS in
children, as there are still no clearly defined
criteria for children and adolescents. In various
publications, the prevalence rates range from 0.2%
to 38.9% [4]. According to a meta-analysis of 85
studies among children, the average prevalence of
MS in whole populations was 3.3% (range from
0% to 19.2%), and overweight children were
11.9% (in the range from 2.8% to 29.3%), and in
obese populations — 29.2% (in the range from 10%
to 66%). For groups of people who are not obese

and not overweight, the prevalence of MS is from
0% to 1% [5]. About 90% of obese children and
adolescents have at least one sign of metabolic
syndrome [6].

Chronic stress and the impact of adverse
environmental factors on the background of MS
and obesity disrupt the mechanisms of adaptation,
the work of the hypothalamic-pituitary-ovarian
vertical, which leads to hormonal and reproductive
disorders [7]. These disorders are especially
pronounced during puberty, which is the main
crisis period in the functioning of a woman's
reproductive  system.  Dysfunction in the
hypothalamic-pituitary-ovarian system in the
background of MS affects the normal maturation
of the follicle, disrupts adequate secretion of
follicle-stimulating hormone  (FSH), and
luteinizing hormone (LH), alters the sensitivity of
receptors to progesterone and leads to ferrogen
progesterone. All this further forms a progesterone
deficiency. As a result, such features of the
endocrine profile in adolescent girls with MS are
manifested by menstrual irregularities and chronic
anovulation [8].

Hyperandrogenism  and  hyperinsulinism,
which are characteristic of puberty, in
combination  with  obesity  provoke the
development of PCOS, which is found in 80% of
women with MS [9]. The pathogenesis between
PCOS and MS appears to be closely related, as
both of these conditions involve insulin resistance
[10]. There is evidence that women with PCOS
have an increased risk of developing MS [11]. It
was reported that the prevalence of MS in
adolescents with PCOS was probably higher than
in adolescents without PCOS [12].
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The analysis of the obtained data showed a
high frequency of menstrual disorders among
adolescent girls with MS. Therefore, it is
necessary to develop a clear algorithm for the
management of such patients, in order to timely
identify and correct menstrual disorders, which is an
important indicator of the reproductive potential of
the nation.

Thus, the study of the prevalence and nature of
reproductive health disorders in the background of
MS is an important issue for reproducing the full
picture of the pathogenesis of the syndrome, which
will develop effective strategies for prevention and
treatment.

The aim of the study: is to determine and
analyze the frequency and structure of menstrual
disorders in adolescent girls on the background of
metabolic syndrome, as well as to study the
relationship of these disorders with possible
reproductive health disorders in the future.

Materials and methods

To achieve this goal, a retrospective analysis of
randomly selected 2,000 outpatient medical records
(primary registration form Ne 025/0) of girls aged 10
to 18 years was observed at the Sumy Regional
Clinical Perinatal Center. A retrospective analysis of

medical records was conducted over the depth of 10
years.

According to the recommendations of IDF (2007)
[13], the criteria for identifying the components of
MS were: obesity — body mass index (BMI); arterial
hypertension — arterial pressure (BP); hyper
dyslipidemia — serum levels of triglycerides, total
cholesterol (cholesterol), low-density lipoprotein
(LDL) and high-density lipoprotein (HDL); insulin
resistance (IR) — HOMA index; hyperglycemia —
fasting blood glucose. The threshold for the
diagnosis of obesity was BMI values > 90th
percentile according to age and sex. The threshold
value of hypertension was the blood pressure of
130/85 mm Hg. Art. Threshold values of the lipid
profile were: triglycerides — 1.7 mmol/L, HDL -
1.03 mmol/L, cholesterol — 4.25 mmol/L, LDL —
2.75 mmol/L. Fasting hyperglycemia was considered
at blood glucose levels > 5.6 mmol/L. IR was
diagnosed at the HOMA index level > 2.5.

The menstrual cycle was assessed according to
the FIGO 2018 classification (Table 1). Pathological
menarche was defined as the early (up to 10 years) or
late (after 15 years) onset of menstrual function
and/or the onset of menarche later than 3 years after
thelarche.

Table 1- Characteristics of the normal menstrual cycle (FIGO 2018)

Parameter Normal Abnormal
Absent (no bleeding) = amenorrhea
Infrequent (> 38 days)
Frequency Normal (> 24 to < 38 days)
Frequent (< 24 days)
<
Duration Normal ( < 8 days)
Prolonged (> 8 days)
Reqularit Normal or “Regular” (shortest to longest cycle variation: < 7-9 days)*
g y Irregular (shortest to longest cycle variation: > 8-10 days)*
Light
Flow Volume
. . Normal
(patient determined)
Heavy
None
Inlter(rjr?enstrual SRR
SI eed'mgb(ltMB) licall | Early cycle
eeding between cyclically regular . . -
onset of menses Cyclic (Predictable) Mid cycle
Late cycle
Unsheduled Bleeding on Not Applicable (not on gonadal steroid medication)
Progestin + Estrogen None (on gonal steroid medication)
Gonadal Steroids
(birth control pills, rings, patches or | Present
injections)
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PCOS was diagnosed according to the Rotterdam
criteria (2003): oligo- or anovulation (<6 menstrual
periods per year); clinical or laboratory
hyperandrogenism (hirsutism/acne) and/or
hyperandrogenemia (increased levels of free
testosterone in the blood); polycystic ovaries during
transvaginal ultrasound (> 20 follicles 2-9 mm in
size in each ovary).

All examined patients sought advice or were
observed by an endocrinologist or pediatric
gynecologist.

Statistical processing and analysis of the obtained
data was performed using «Microsoft Excel»
programs using the methods of mathematical
statistics and the software package Statistica 8.0.
Charts and diagrams were built using «Microsoft
Excel». Mathematical processing of indicators was
performed using the methods of variation statistics
for comparing inhaled sets by averages using the t-
Student test.

Results. The analysis of 2000 medical records
showed that the incidence of obesity in children and
adolescents in the population was 27.1% (n = 542),

which coincides with the literature [14]. The
incidence of MS among obese children and
adolescents was 41.5% (n = 225). The results show a
fairly high rate of obesity among adolescents. This
prevalence of this problem may be primarily due to
the influence of the typical lifestyle of modern
adolescents: overeating easily and usually high-
calorie food, lack of physical activity, and a
sedentary lifestyle. Almost half of the obese children
have been diagnosed with MS, which confirms the
close link between obesity and metabolic disorders.

A detailed analysis was conducted with a cohort
of selected medical records of adolescents with
confirmed MS. A significant proportion of
adolescents with MS had menstrual irregularities —
71.1% (n = 160). In a cohort of obese adolescents
with unconfirmed MS (n = 317), menstrual
irregularities were described in 48.9% (n = 155),
which significantly exceeds the rate of these
disorders in girls with normal weight (n = 1233) —
19% n = 380) (Table 2). Therefore, another
component of MS in adolescents can be considered
menstrual irregularities.

Table 2 — Frequency of menstrual disorders among adolescents n (%)

Adolescents with Adolescents with obesity Adolescents with
confirmed MS and unconfirmed MS normal weight

n =225 n=317 n=1233
Frequency of menstrual
disorders 160 (71.1) 155 (48.9) 380 (19)
Oligomenorrhea 135 (60) 165 (52) 74 (6)
Secondary amenorrhea 65 (28.9) 70 (22.1) -
Excessive menstruation
during puberty 43 (19.1) 16 (5.0) 12 (1)
Pathological menarche 23 (10.2) 32 (10.1) -
Dysmenorrhea 72 (32.0) 95 (30.0) 86 (7)

Note: * — p <0.05 compared to adolescents with normal weight

Among menstrual disorders in girls with MS and
obesity, oligomenorrhea prevailed — 60.0% (n = 135)
and 52% (n = 165). Secondary amenorrhea was
noted in 28.9% (n = 65) of girls with MS and in
221% (n = 70) — with obesity. Excessive
menstruation was observed much more often in girls
with MS — 19.1% (n = 43), compared with girls with
obesity and without MS — 5% (n = 16). Pathological
menarche of 10.2% (n = 23) and 10.1% (n = 32) and
dysmenorrhea of 32% (n = 72) and 30%,
respectively, occurred with almost equal frequency
in girls with MS and obesity without MS, (n = 95),
respectively. The presented menstrual disorders were

significantly different from the parameters of girls
with normal weight with a high degree of reliability
(p <0.05).

Discussion. Analysis of medical records of girls
with MS showed that the frequency of
oligomenorrhea significantly correlated with the
degree of obesity. As can be seen, oligomenorrhea
was present in 18.4% of girls with the first degree of
obesity, in 28.5% of girls with the second degree, in
31.8% of girls with the third degree, and in 60.0% —
with the fourth degree, which indicated a direct
relationship between the severity of ovarian disorders
and weight gain (Fig. 1).
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Oligomenorrhea

m | degree of obesity m Il degree of obesity

31,8

Il degree of obesity ® IV degree of obesity

Figure 1 — Dependence of ovarian disorders on weight gain

Given the contradictory physiological changes
in adolescence and hormonal imbalance during
maturation of the hypothalamic-pituitary-ovarian
axis, as well as due to the presence of
characteristic heterogeneity in ovarian
morphology in adolescents, which makes

CONCLUSIONS/BUCHOBKHA

1. It was found that the incidence of obesity in
children and adolescents in the population was
27.1%, and the incidence of MS among children
and adolescents with obesity was 41.5%.

2. A significant proportion of adolescents with
MS had menstrual irregularities — 71.1%, which
was significantly higher than in normal girls — 19%.

ultrasound diagnosis of polycystic ovary disease.
MS was impossible. However, almost 82% (n =
184) of girls with confirmed MS had at least two
of the three Rotterdam criteria (2003), which puts
them at high risk of developing PCOS in the
future.

3. Among menstrual disorders in girls with MS
and obesity, oligomenorrhea prevailed — 60.0% and
52%, respectively. Moreover, the frequency of
oligomenorrhea was significantly affected by the
degree of obesity.

4. Almost 82% of girls with confirmed MS had
at least two of the three Rotterdam criteria (2003),
which put them at high risk for developing PCOS in
the future.

PROSPECTS FOR FUTURE RESEARCH/ITEPCIIEKTHBU NNOAJAJBIINX JOCJII’KEHb

The high prevalence of these pathological
conditions in adolescent girls with obesity and MS
may indicate a close relationship between
metabolic changes inherent in the pathogenesis of
MS and the development of hormonal
dysfunctions in the female reproductive system.
Such disorders of the reproductive system in

adolescence are likely to lead to serious
consequences in adulthood. Therefore, early
detection, timely correction, and reasonable
prevention of metabolic and menstrual disorders
in adolescents are important components of the
treatment of MS and prevention of its
complications.
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