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PROFESJONALNE URZADZENIA DIAGNOSTYCZNE | TRENINGOWE
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KLUBOW PILKARSKICH, OSRODKOW SPORTOWYCH | REHABILITACYJNYCH

N Swiatowy lider w dziedzinie analizy sktadu ciata
metoda BIA

ZAUFANIE profesjonalistow

Kompleksowa analiza sktadu ciata wykonywana jest
w ckoto 30 sekund, a wyniki przedstawiane s3 na przejrzystym
raporcie. Produkty profesjonalne TANITA wykorzystywane sg
przez osrodki badawcze, centra diagnostyczne, kluby
pitkarskie, placéwki rehabilitacyjne, osoby pracujgce
ze sportowcami réznych dyscyplin na catym swiecie.

Masa Wehkaznik masy Zawartoic Trzewna tkanka Masa Ocena Mineraly  Fodstawawa Wik Cathawita
clata (BMI} thankl tluszczowa  migsniowa  budowy cata kostne przemiana metaboliczny  zawartosé
Huszezows| materii (BMR] wady

Zobacz wiecej na: www.tanitapolska.pl

Zaawansowana technologia diagnostyczna dla '

profesjonalistéow, idealna w pracy z pacjentami MICROGATE
Systemy MICROGCATE umozliwiaja kompleksowe testy zdolhosci
Mmotorycznych i analizy chodu, wspomagdajgc diaghoze, ocene
postepow oraz proces rehabilitacji. Modelowanie programow
rehabilitacyjnych i kontrola procesu rehabilitacji sa utatwione dzieki

obiektywne] ocenie sposcbu ruchu, wykrywaniu problematycznych
obszardw, ocenie biomechanicznych brakéw oraz ocenie asymetrii.
Parametry pomiarowe:

® fazy chodu lub biegu ® dtugosé kroku @ predkosé i przyspieszenie

® rownowaga i symetria ruchu @ wideo Full HD

.. I wiele innych w zaleznosci od przeprowadzonych testéw.
W potaczeniu z systemem urzagdzeniem GYKO, mamy mozliwosc
oceny stabilnosci dynamicznej tutowia podczas chodu/biegu. analize
skoku, analize stabilnosci posturalnej, analize w zakresie ruchomosci
stawdw (ROM), oceng sity miesniowej. oraz ewaluacje pacjenta.

Zobacz wiecej na: www.microgatepolska.pl

-» Flywheel Training - trening sitowy i rehabilitacja
)(( EXXENTRIC z uzyciem zmiennej bezwiadnos¢ két zamachowych.

kBox4 pozwala nha wykonywanie skutecznych, standardowych
¢wiczen, a takze zaawansowanych metod treningu ekscentrycznego
i koncentrycznego, umozliwiajac uzyskanie indywidualhych efektdw
- poprawienia ogdlnege stanu zdrowia, wynikéw sportowych,
rehabilitacji, oraz zapobiegania urazom.

Jedna z gtownych zalet treningu z uzyciem kota zamachowego jest
mozliwos¢ skupienia sie na ekscentrycznym przeciazeniu.
Zwiekszenie oporu poprzez skurcz ekscentryczny, jest skuteczna
metoda poprawy sity i stabilnosci - aspektow treningu tak waznych
dla oséb zyjacych z niepetnosprawnoscia.

Seria dostepnych uchwytdw i uprzezy sprawia, ze na jednegj

platformie mamy mozliwos¢ przeprowadzenia treningu dla
wszystkich partii miesni.

Zobacz wiecej na: treningekscentryczny.pl
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Startuj
Z najlepszymi

Aparatura dla:

= Medycyny sportowej
= Fizjoterapii

= Rehabilitacji

Umodw sie na darmowe
testy aparatow!

METRUM CRYOFLEX - PRODUCENT APARATURY MEDYCZNEJ
www.metrum.com.pl, biuro@metrum.com.pl, +48 22 33 13 750
Z dostarczonych przez nas aparatow korzysta Narodowa Kadra Skoczkow Narciarskich.

SR
SR/



METRUM CRYOFLEX
wspiera kondycje
Narodowej Kadry
Skoczkow Narciarskich

dostarczajgc sprzet do fizjoterapii.

Partner PZN

Dzienri 9 lipca 2020 roku byt dla METRUM
CRYOFLEX wyjatkowy, poniewaz wtasnie
w tym dniu firma zostata partnerem
Polskiego Zwiazku Narciarskiego. Dla
polskiej marki, od ponad 29 lat
produkujacej nowoczesny sprzet do
rehabilitacji i fizjoterapii, byta to duza
nobilitacja, ale tez dodatkowa motywacja
do dalszego rozwoju.

Cata zatoga METRUM CRYOFLEX od
zawsze trzymata kciuki za Narodowa
Kadre Skoczkow Narciarskich, a od lipca
2020 roku moze wspierac ich rowniez
sprzetowo.

METRUM CRYOFLEX
PRODUCENT APARATURY MEDVCZNE,

Skoczkowie polskiej kadry sg pod
doskonata opiekg profesjonalnego
sztabu, ktory codziennie dba o ich dobrg
kondycje i zdrowie. METRUM CRYOFLEX
poprzez podpisang umoweg stato sie
czescia tego medalowego zespotu,
a dostarczony przez nich sprzet pomaga
w regeneracji skoczkow po obcigzajgcych
treningach i zawodach, umozliwiajac
szybki powrdt do formy.

Fizjoterapia jest nieodzownym sktadniki-
em sukcesu we wspoétczesnym sporcie,
poniewaz przed sportowcami stawia sie
coraz wyzsze wymagania. Muszg oni
walczyé nie tylko z rywalami, ale takze
z wydajnoscig wilasnego organizmu.
Z pomoca przychodza nowoczesne
urzadzenia do fizjoterapii i rehabilitacji,
ktére dajg wytchnienie zmeczonym
migsniom, przyspieszajgc ich regeneracje
i likwidujac baole.
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Oferta METRUM CRYOFLEX obejmuje

aparaty do fizjoterapii i rehabilitacji, m.in.:

- aparaty do terapii skojarzonej
(elektroterapia + ultradzwigki),

- aparaty do kriostymulacji miejscowej,

- aparaty do presoterapii (drenaz
limfatyczny),

- aparaty do terapii ultradzwigkami,

- aparaty do elektroterapii,

- aparaty do laseroterapii,

- aparaty do terapii falg uderzeniows,

- aparaty do terapii wibracyjnej.

Petna oferta:

www.metrum.com.pl, biuro@metrum.com.pl, +48 22 33 13 750
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Effects of sub maximal aerobic exercise training
versus flexibility exercises among young —
polycystic ovarian syndrome

Efekty treningu aerobowego o poziomie submaksymalnym a ¢wiczenia gibkosciowe u mtodych
kobiet — zespot policystycznych jajnikow

Sathya PrabhalA.CL.E) Sheirly Maria Theras. L(E-F), Aswathi Suresh(&F)

Faculty of Physiotherapy, Sri Ramachandra Institute of Higher Education and Research, Porur, Chennai, India

Abstract

Background. Women of reproductive age suffer from an endocrine disorder called Polycystic Ovarian Syndromes (PCOS).
It is basically related to metabolic disorders along with reproductive dysfunction. About 50-70% of women having PCOS
suffer from Insulin Resistance (IR) which causes metabolic syndrome, dyslipidemia, hypertension, along with intolerance
of glucose. Another harmful effect that occurred by PCOS is Hyperinsulinemia. Aim. This research is performed to contrast
the effects of Sub Maximal Aerobic training (AE) Training with the Flexibility Exercises amongst Young - PCOS Population.
Methods-24 PCOS diagnosed women were chosen. Centred on convenience sampling ‘12’ were on the AE group and the
remaining 10 were on the flexibility group. Before and the end of the study, ‘22’ samples were screened with the
homeostasis models assessment (HOMA) (Insulin), Ferriman-gallwey score, along with BMI. 3-5 times per week, AE of
running or jogging was rendered to one group and flexibility exercises were rendered to the other group for 8 weeks and
also audio-visual material used for reference. Results and conclusion. In the AE group, a small variation in the Insulin
Resistance (IR) (p value = 0.0435) can well be seen as of the outcomes' comparison. There is a considerable post-test
difference in betwixt groups of HOMA-IR. Thus, to improve insulin sensitivity resistance, PA is recommended among the
PCOS population.

Key words:
polycystic ovarian syndrome (PCOS), flexibility exercises, aerobic training, Insulin resistance, obesity

Streszczenie

Informacje wprowadzajace. Kobiety w wieku rozrodczym cierpia na zaburzenia endokrynologiczne zwane zespotem
policystycznych jajnikéw (PCOS). Jest to zasadniczo zwigzane z zaburzeniami metabolicznymi wraz z zaburzeniami
rozrodu. Okoto 50-70% kobiet z zespotem policystycznych jajnikéw cierpi na insulinoopornos¢ (IR), ktéra powoduje
zespot metaboliczny, dyslipidemie, nadcis$nienie, a takze nietolerancje glukozy. Innym szkodliwym efektem, ktory wystapit
w zespole policystycznych jajnikéw, jest hiperinsulinemia. Cel. Badanie przeprowadzono w celu poréwnania efektéw
treningu aerobowego (AE) z ¢wiczeniami gibko$ciowymi wsréd mtodych kobiet z zespotem policystycznych jajnikéw.
Metody. Wybrano 24 kobiety z rozpoznaniem zespotu policystycznych jajnikéw. 12 kobiet znajdowato sie w grupie AE,
a pozostatych 10 w grupie ¢wiczen gibkosciowych. Przed i pod koniec badania, 22 kobiety poddano badaniu
przesiewowemu za pomocg oceny modeli homeostazy (HOMA) (insulina), punktacji Ferrimana-Gallweya, wraz z BMI.
Jedna grupa wykonywata trening aerobowy, uwzgledniajacy bieganie lub jogging, a druga grupa wykonywata ¢wiczenia
gibko$ciowe przez okres 8 tygodni. Materiaty audiowizualne uzywano jako odniesienie. Wyniki i wnioski. W grupie
wykonujacej trening aerobowy w ramach poréwnania wynikéw zaobserwowano niewielka zmiane w zakresie
insulinoodpornosci (IR) (warto$¢ p = 0,0435). Miedzy grupami zaobserwowano znaczng réznice po badaniu. Dlatego
w celu poprawy insulinoopornosci zaleca sie wykonywanie treningu aerobowego przez pacjentki, u ktérych
zdiagnozowano zespo6t policystycznych jajnikéw.

Stowa Kluczowe
Zesp6t policystycznych jajnikéw (PCOS), ¢wiczenia gibkoSci, trening aerobowy, insulinoopornos¢, otytosé
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Background

Women of reproductive age suffer from an endocrine disorder
called Polycystic Ovarian Syndromes (PCOS). It is basically
related to metabolic disorders along with reproductive dys-
function. Reproductive age women anywhere betwixt puberty
and menopause are affected by this. Amenorrhea together
with anovulatory infertility is a commonest menstrual defect.
A study by V. De Leo, et.al (2016) mentioned that PCOS
exposes women to gestational complications, say gestational
diabetes, miscarriage, together with pre-eclampsia [1]. In ge-
netically predisposed subjects, the PCOS can begin even in
utero, which was supported by much evidence.

Research by R Aswini & Sabeena Jayapalan (2017) declared
that nearly 96% of PCOS-affected women exhibited Hirsu-
tism in which 27% had a familial inheritance of that condi-
tion. It is perceived that the levels of Luteinizing hormones
increased in PCOS-affected women. With augmented functio-
nal production of ovarian androgens, production of adrenal
androgens is decreased [2]. About 50-70% of women having
PCOS suffer from Insulin Resistance (IR) which causes meta-
bolic syndrome, dyslipidemia, hypertension, along with into-
lerance of glucose. Another harmful effect that occurred by
PCOS is Hyperinsulinemia. Enhanced levels of insulin along
with Luteinizing hormone arrest the follicular growth, which
resulted in anovulation. In PCOS-affected women, Hyperin-
sulinemia changes the gonadotropin-releasing hormones
(GnRH), potentiates the ovarian androgen production [3] and
suppress the sex hormones-binding globulin (SHBG).

In India, the prevalence rate is approximately 9.13% for
young men and 3.7% for young women. In India, research for
prevalence rate was executed on an urban populace that di-
splayed about 22.5% of Rotterdam classification and 10.7%
through Androgen Excess as well as PCOS Society criterion
[1, 2]. 80% of oligomenorrhea girls and also 40% of amenorr-
hea girls had PCOS. 80% of girls affected by excess androgen
also had PCOS. Weight gain is an excellent example of
PCOS. Anjali Choudhary, Shwetha Jain &Priyanka Chaudha-
ry (2017) declared that 54% of 170 women confirmed to po-
ssess obesity. It affects the individual physically and mentally
[4]. Considering PCOS, the co-factor of weight gain is attri-
butes of hormone imbalance in addition to Insulin resistance.
For improving MBS (Metabolic syndrome), obesity is regar-
ded as the stronger and autonomous risk factor. External we-
ight gain will be greatly affected if the body's metabolism has
any changes. Owing to the production of excess androgen, vi-
sceral and subcutaneous body fats distribution is increased
which is explained in numerous studies.

Free Testosterone (FT), Growth hormone, Free Androgens In-
dex (FAI), Leutinizing hormone (LH), Estrone (E1), Gonado-
trophin Releasing Hormones (GnRH), Parathyroid hormones
(PTH), along with cortisol is the chief steroidal hormones in
correlation with PCOS weight. Biochemically, these compo-
nents are in relation to fat deposition, which influences weight
gain. The primary predisposition for all risk facets of PCOS is
basically the hormonal imbalance, which is on account of its
abnormal synthesis together with regulation.

A considerable role is played by IR on PCOS’s pathogenesis.
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The homeostasis models assessment (HOMA) stands as a surro-
gate marker of IR. HOMA1-IR (formula) as well as HOMA2-IR
(computer program) are the ‘2’ available computational models.
These vary in included physiological presumptions.

An imperative aspect that should be tended to is the Physical
Activity (PA) in PCOS. An outlet regarding psychological
aspects is also rendered by PA. It aids the subjects to take a po-
sitive approach towards the condition’s effects, which in-turn
relieves the anxiety, stress along with fear concerning PCOS
[5, 6]. Any sort of PA is always beneficial with regards to the
diminution of adverse complications and also regulation of
normal physiological activity, which was proven through nu-
merous studies. Concerning hormonal balance, mood patterns,
menstrual regulation, hyperandrogenism along with obesity,
exercises are bound to generate vast modulations in PCOS-af-
fected women [7, 8].

Several studies centred on lifestyle management in relevance
to the topic, say, Aerobic exercise (AE) together with diet, are
there. In the foreign population, few studies centred on AE we-
re conducted. Nevertheless, owing to economic along with so-
cial factors, the Indian population was not considered. This
research is performed to contrast the effects of Sub Maximal
AE Training with the Flexibility Exercises amongst Young —
PCOS Population.

Methodology

As per hypothesis, the total samples proposed were 40 if ‘2’ me-
ans were tested. Ethical clearance obtained from institutional
ethical committee. For the study, 24 PCOS-diagnosed women
were chosen. Centred on convenience sampling, grouping was
done. On account of personal reasons, ‘2’ were dropped out.
Thus, the research was executed with ‘22° samples wherein ‘12’
were on the AE group and the remaining 10 were on the flexibili-
ty group. In the study, PCOS-affected women between 19 and 24
encompassing good physical health were taken. Individuals go-
ing through psychological, cardiac, fatigue issues, and handicap-
ped people were not included. ‘8’ weeks of experimentation were
taken place, wherein for every week, periodic monitoring was
executed on both groups participants. Before the study, 22’ sam-
ples were screened with HOMA-IR (Insulin), Ferrimen-gallwey
score, along with BMI. IR was gauged centred on the Fasting In-
sulin and Fasting Glucose values. At the finish of the study, the
values were documented and tabulated for comparison. The eva-
luatory process, for the last outcomes, was conducted once more.
3-5 times per week, AE of running or jogging was rendered to
one group for 8 weeks. Similarly, for the same period, flexibility
exercises were rendered to the other group, and also audio-visual
material was rendered to them for reference.

Exercise training session

* Warm-up: At least 5-10 min.

* Conditioning phase:Aerobic training:

* Frequency: 3—5days/week for ‘8’ weeks

* Intensity: 60—70% heart rate (HR) max

* Time: 3045 min. Fatigue free level

* Mode: Treadmill or bicycle

* Progression: 10% HR max every 2 weeks.

www.fizjoterapiapolska.pl



Flexibility training

* Frequency: 3—5days/week for ‘8” weeks

* Intensity: Do each stretch slowly, with steady movement,
and devoid of bouncing or locking your joints that can cause
injury. Stretch just to the point of mild discomfort, stopping
before the stretch becomes painful.

Table 1. Baseline characteristics

fizjoterapia poiska  n——

* Time: 20-30 min. Hold each stretch for about 15 seconds.
Repeat as necessary

* Mode: stretching exercises including knee-to-chest stretch,
calf stretch, triceps stretch, etc.

Results

Aerobic Group

Mean * SD
(n=12)

Variables Flexibility Group
Mean * SD
(n=10)
Age (yrs) 252+1.16
BMI (kg/m?) 202 +1.72

Table 2. Between group analysis of outcomes

26.6+0.8
20.4+1.01

Aerobic Group

Outcome Flexibility Group
Mean (n = 10)
BMI — pre 23.66
BMI — post 23.54
HOMA-IR-pre 2.32
HOMA-IR — post 3.1
Hirustism — pre 6.4
Hirsutism — post 6.8

* Significant at p < 0.05, Independent t test

Table 3. Within group analysis of outcomes

Mean (n = 12)
24.84 0.4817
24.46 0.4889
2.8 0.3177
2.88 0.0435%*
8.8 0.4542
8.4 0.3520

HOMA-IR Hirsutism
p-value p-value
Flexibility (10) 2.71 0.0004* 6.6 0.0001*
Aerobic (12) 2.84 0.0001* 8.6 0.0001*

* Significant at p < 0.05, Paired t test

Discussion

At baseline, the groups (both) were comparable. Results were
analysed by SPSS Version.24. In betwixt the HOMA-IR gro-
ups, there is a considerable post-test variation. In the AE gro-
up, a small variation in the IR (p value = 0.0435) can well be
seen as of the outcomes' comparison. A study executed by
Halama A et al in 2019 confirmed this outcome; it was done
for the recognition of the Metabolomics of Dynamic changes
in IR pre- as well as post-exercise in PCOD. A slight augmen-
tation in Insulin sensitivity was perceived in control together
with the PCOS population group [9]. The insulin sensitivity
along with lipid turnover does enhance by exercises was
concluded as of a study executed by Disha shetty et al [10].

www.fizjoterapiapolska.pl

The study by Costa EC, Stepto NK, et.al (2018) similar to the
presented study exhibited that the AE enhances QoL (Quality
of Life). For that study, 27 inactive over-weight PCOS women
(BMI > 25kg/m, age — 18—34yrs) were taken; wherein 14 were
in exercise as well as 13 were on the control group. Thrice
a week, AE training was rendered for up to sixteen weeks. The
cardiac evaluation at pre and post-exercise session along with
affective response amid the session was periodically analyzed,
which exhibited that 21%+/—12% had enhancement in overall
cardio-respiratory fitness (p < 0.001), physical as well as men-
tal health (p < 0.05). A declination on waist circumference,
BMI, BP, together with total cholesterol level (p < 0.05) were
noted. The affective response was also positive. Therefore, the
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study embarked on the significance of progressive AE tra-
ining in PCOS-affected women [11, 12]. In contrary with the
outcomes, the study by Ramos FK, Lara LA, et.al (2016) in-
corporated 43 PCOS-affected (cases) and 51 healthy pre-me-
nopausal women (controls) of 18-37yrs old. Over 16 weeks,
all women went through resistance exercise training, after
which evaluation was executed by 36-Item Short-Form Health
Surveys (SF-36). In both groups, the Testosterone level was
lessened (p < 0.01) significantly. Functional capacity enhan-
cement (p = 0.02) can well be perceived in PCOS-affected
women and social together with mental health enhancement
((p < 0.01)) can well be perceived in the control group. The
significance of resisted exercises to improvise the QoL in
PCOS-affected women was clearly shown [13]. No notewor-
thy difference attained in the other outcome gauges in the AE
group was observed. The results couldn’t be generalized on
account of the minimal sample size, albeit there is an enhan-
cement in the hirsutism score and BMI values on the flexibili-
ty group. A considerable difference in HOMA-IR values and
Hirsutism score is shown by the within-group analysis [14].
The better improvement in PCOS symptoms was favored by
the PA in the PCOS populace as exhibited by the study outco-
mes. Similar to the outcomes, regular exercise for PCOS wo-
men brings about significant enhancement in menstrual cycle

pattern, hirsutism, BMI, waist circumference, together with the
waist-hip ratio in the groups as concluded by Tiwari. N et
al. However, the group with metformin intake had OGTT and
serum testosterone level variations as analogized to the placebo
group. No important changes were there in Acne, acanthosisni-
grecans, or other biochemical parameters [15]. The dearth of
considerable difference in ferryman gallewey score could be
assigned to the shorter span of the study period. This title is in
the necessity of extensive studies, which contain a bigger sam-
ple size along with a longer study period for providing depen-
dable data so that it is generalized for a larger populace.

Conclusion

There is a considerable post-test difference in betwixt groups
of HOMA-IR. A small variation in the IR of the AE group was
exhibited while comparing the outcomes. Thus, to improve in-
sulin sensitivity resistance, PA is recommended among the
PCOS population.
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