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ABSTRACT

INTRODUCTION. Nutrition is one of the most important lifestyle elements influencing health and contributing
to the correct functioning of the human body.

OBJECTIVES. The aim of the research was to analyse the nutritional behaviour and disorders of the monthly
cycle in women training in fitness clubs (F-Fitness) compared to women who did not participate in any training
(C- Control).

MATERIAL AND METHODS. 248 women, aged 21.5 + 3 years, took part in the study (F:120, C:128). The
author’s survey was used for the research. The U Mann-Whitney and Chi? tests were used for comparisons of
the groups and multiple regression analyses were used for continuous outcomes and multiple logistic regression
analyses for binary outcomes.

RESULTS. In comparison with the control group women training in fitness clubs avoided sweets, fried food,
highly processed products as well as snacking between meals. The Fitness Group ate more meals during the day,
wherever possible at fixed times, ate vegetables and fish more frequently, drank more fluids. The Fitness Group
used protein supplements and “special diets” more often, including balanced, starvation and calorie restricted
diets and admitted to more frequent compulsive overeating. In the Fitness Group menstrual disorders were more
frequent, F vs C: 30% vs 18%. Factors increasing menstrual disorders included: a special diet: OR 3.85, (95%
CI 1.11-13.36), p=0.033 and starvation diet: OR 4.15, (95% CI 1.84-9.33), p= 0.001. The factors which reduced
menstrual cycle disorders were: a balanced diet: OR 0.09, (95% CI 0.01-0.58); p=0.011 and snacking between
meals: OR 0.43, (95% CI 0.24-0.80); p=0.008.

CONCLUSIONS. The factors that increased the possibility of menstrual disorders were: special and starvation
diets. Conversely, the reduction in the probability of menstrual disorders was associated with a balanced diet
and snacking between meals.

Key words: women, physical fitness, nutrition, diet, menstrual cycle disorders, fitness clubs
STRESZCZENIE

WSTEP. Odzywianie jest jednym z najwazniejszych elementdow stylu zycia cztowieka, wptywajacym na stan
zdrowia i przyczyniajacym sie do prawidlowego funkcjonowania organizmu.

CEL PRACY. Analiza zachowan zywieniowych i1 zaburzen cyklu miesi¢gcznego kobiet trenujacych w klubach
fitness (F-Fitness) w poréwnaniu do kobiet nietrenujacych (K - Kontrola).

MATERIAL I METODY. Badaniami obj¢to grupe 248 kobiet w wieku 21,5 + 3 lat (F:120, K:128). Do badan
zastosowano autorska ankiete, ktora zawierata pytania dotyczace danych demograficznych, charakterystyki
podejmowanych treningéw oraz nawykéw zywieniowych respondentek. Analize statystyczng w celu poréwna-

© National Institute of Public Health NIH — National Research Institute / Narodowy Instytut Zdrowia Publicznego PZH — Panstwowy Instytut Badawczy

437



Joanna Witko$, Magdalena Hartman-Petrycka

nia grup przeprowadzono przy wykorzystaniu testow U Mann-Whitneya i Chi?, a nastepnie przeprowadzono
analizg korelacji oraz analiz¢ wielorakiej regresji logistyczne;.

WYNIKI. Grupa fitness w poréwnaniu do grupy kontrolnej rzadziej spozywata stodycze, smazone potrawy,
produkty przetworzone oraz rzadziej ,,podjadata” miedzy positkami. Kobiety zjadaly wigcej positkow w ciagu
dnia, w miar¢ mozliwosci o stalych porach, czgsciej zjadalty warzywa i ryby oraz wypijaty wigcej ptynow.
Grupa fitness czesciej stosowata odzywki biatkowe oraz specjalne diety, w tym: zrownowazong, gtodoéwkowa
1 deficyt kaloryczny, czesciej rowniez kompulsywnie si¢ objadata. W grupie fitness czgsciej wystgpowaty
zaburzenia cyklu miesigcznego F vs. K: 30% vs. 18% (p=0,026). Czynnikami zwigkszajacymi ryzyko zaburzen
miesigczkowania byty: specjalna dieta: OR 3,85 (95% CI 1,11-13,36); p=0,033 oraz dieta glodowkowa: OR 4,15
(95% CI 1,84-9,33); p=0,001. Czynnikami zmniejszajagcymi zaburzenia cyklu miesi¢cznego byty: dieta zréwn-
owazona: OR 0,09 (95% CI 0,01-0,58); p=0,011 oraz ,,podjadanie” migdzy positkami: OR 0,43 (95% CI 0,24-
0,80); p=0,008.

WNIOSKI. Zaburzenia cyklu miesi¢cznego nasilaty si¢ poprzez stosowanie diety gtodowkowej, natomiast zm-

niejszata je dieta zrownowazona i ,,podjadanie” miedzy positkami.

Stowa kluczowe: kobiety, aktywnosc¢ fizyczna, odzywianie, dieta, cykl miesieczny, kluby fitness

INTRODUCTION

In recent years, there has been an increase in public
awareness of the impact of physical activity combined
with proper nutrition in order to maintain health.
Sport has become fashionable, with many people
taking up various forms of physical recreation as they
become aware of the benefits of spending their free
time this way. The number of people participating in
amateur sports has also increased, as has the number
of women, who work out in fitness clubs. Women are
targeted by the fitness market with an ever increasing
range of sports and recreational activities and these
include exercising both with and without equipment.
The number of fitness clubs that offer a modern and
comprehensive programme of activities as well as
supplements and small meals for athletes is constantly
growing. These centres not only meet the current sport
and recreational needs of men, but also of the modern,
demanding and well-informed women (1).

People who regularly play sports have a higher need
for individual nutrients compared to people who lead
a sedentary lifestyle. The athlete’s diet should always
be adjusted individually to the needs of the body,
taking into account: age, sex, height, body weight,
the intensity, length and frequency of training and
the specific sports discipline (3-5). A carefully chosen
nutritional programme provides the body with all the
necessary nutrients, in the amounts and proportions it
requires, allowing the athlete to stay in good health (6,
7). Deficiencies in any of the elements of a balanced
diet can lead to serious health consequences, which
may include, among others: impaired efficiency of
the body and deterioration in the cardiovascular
system’s reaction to a standard physical workload,
a deterioration in the neuromuscular speed of reaction
and co-ordination, increased recovery time after
physical exertion, system overload, a prolonged feeling
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WSTEP

W ostatnich latach wzrosta $wiadomos$¢ spote-
czenstw dotyczaca wptywu aktywnosci fizycznej, po-
aczonej z wlagciwym sposobem zywienia, na utrzyma-
nie zdrowia. Sport stat si¢ modny. Wiele os6b podejmu-
je rozne formy rekreacji ruchowej majac $wiadomos$é¢
korzysci ptynacych z takiego sposobu spedzania wol-
nego czasu. Wzrosta rowniez liczba osob uprawiajacych
sport amatorsko oraz liczba kobiet ¢wiczacych w klu-
bach fitness. Na rynku fitness dost¢pna jest coraz bogat-
sza oferta sportowo-rekreacyjna adresowana do kobiet,
a ¢wiczenia obejmuja zardwno formy ¢wiczen wolnych,
jak iz przyrzadami. Stale wzrasta liczba klubow fitness,
ktére proponuja nowoczesny i kompleksowy program
zaje¢ oraz suplementy i drobne positki dla sportowcow.
Osrodki te wychodza naprzeciw obecnie istniejagcym
potrzebom i zainteresowaniom sportowo-rekreacyjnym
nie tylko mezczyzn, ale tez wspotczesnych, wymagaja-
cych i $wiadomych kobiet (1).

Osoby regularnie uprawiajgce sport maja wyzsze
zapotrzebowanie na poszczegélne sktadniki odzyw-
cze w poréwnaniu z osobami prowadzacymi siedzacy
tryb zycia (2). Dieta sportowca powinna by¢ zawsze
dobrana indywidualne do potrzeb jego organizmu,
z uwzglednieniem: wieku, plci, wysokosci i masy ciala,
intensywnosci, dtugos$ci oraz czestotliwosci treningdw,
a takze specyfiki uprawianej dyscypliny sportu (3-5).
Prawidtowo dobrany program zywieniowy pozwala
na dostarczanie organizmowi wszystkich niezbednych
sktadnikow odzywczych w ilosciach i proporcjach od-
powiadajacych jego zapotrzebowaniu i pozwalajacych
na utrzymanie dobrego stanu zdrowia (6, 7). Niedobor
ktoregokolwiek z elementow zbilansowanej diety moze
prowadzi¢ do powaznych nastepstw zdrowotnych, kto-
rymi mogg by¢ m.in.: ostabiona wydolno$¢ organizmu
i pogorszenie reakcji uktadu sercowo-naczyniowego na
standardowe obciazenia pracg fizyczna, pogorszenie
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of excessive fatigue, headaches, anaemia, dehydration,
gastrointestinal problems, an increased risk of injury,
decreased immunity (8-12).

People training professionally or in professional
sports clubs, where targeted training takes place, are
usually supported by specialists in many fields of
science, including: physiologists, physiotherapists,
sports  medicine  doctors, nutritionists  and
psychologists. Unfortunately, such opportunities are
not available to amateur participants. Such a situation
may lead to numerous training and nutritional mistakes
being made, and thus, to burnout, or even overtraining
of the body, which occurs when the body cannot keep
pace with the adaptation to homeostasis disturbances
caused by exercise (11, 12).

It should also be particularly emphasised that
chronic energy deficiency and high energy expenditure
related to physical activity in women may lead to
serious disorders of the monthly cycle, resulting in,
among other things, primary or secondary failure of
the menstrual cycle. These disorders were described
in 1992 as ‘Female Athlete Triad’ — FAT syndrome.
These terms denote a correlation between a low energy
supply, that is eating disorders, and amenorrhoea or
menstrual disorders, as well as decreased bone density
or diagnosed osteoporosis as well as endothelial
dysfunction (13-15). FAT leads to hypoestrogenemia,
and thus a series of negative and serious changes in the
female body.

OBJECTIVE

The aim of this study was to analyze the nutritional
behavior and selected aspects of nutrition in conditions
of increased physical exertion among women working
out in fitness clubs. An additional objective was to
check whether the amateur workouts undertaken
by young women in fitness clubs are involved in the
occurrence on the occurrence of menstrual cycle
disorders and whether it is possible to talk about the
risk of a sports triad in this group of exercisers. The
final objective was to determine the sources of the
respondents knowledge - from where information
was obtained about the nutritional recommendations
for athletes as well as their motivation to work out in
a fitness club.

MATERIAL AND METHODS

The study involved 120 women aged 16 to 31 (mean
+ standard deviation: 21.5 + 3 years) with a Body Mass
Index (BMI) from 16.3 to 34.1 (kg/m?) (21.9 + 3.0 kg/
m?) who attended fitness clubs in the city of Krakow,
in the Malopolskie Voivodeship in Poland (Fitness
Group). The Control Group consisted of 128 women,

szybkosci reakcji 1 koordynacji nerwowo-mig¢sniowej,
zwigkszenie czasu potrzebnego do regeneracji po wy-
sitku fizycznym, przecigzenie organizmu, przedtuza-
jace si¢ uczucie nadmiernego zmeczenia, bole glowy,
anemia, odwodnienie, problemy zoladkowo-jelitowe,
zwigkszone ryzyko kontuzji oraz obnizona odpornos¢
organizmu (8-12).

Osoby trenujgce zawodowo lub w profesjonalnych
klubach sportowych, w ktorych odbywaja si¢ ukierun-
kowane treningi, zazwyczaj wspierane sa przez spe-
cjalistow z wielu dziedzin nauki, w tym: fizjologdw,
fizjoterapeutow, lekarzy medycyny sportowej, dietety-
kow, psychologow. Niestety takich mozliwosci nie maja
osoby ¢wiczace amatorsko. Sytuacja taka moze prowa-
dzi¢ do popeiniania licznych bledow treningowo-zy-
wieniowych, a tym samym do wycienczenia, a wrgcz
przetrenowania (Wyniszczenia) organizmu, do ktérego
dochodzi, gdy organizm nie jest w stanie dostosowaé
si¢ (zaadaptowa¢) do zaburzen homeostazy wywola-
nych wysitkiem fizycznym (11, 12).

W sposdb szczegdlny nalezy rowniez podkreslic, ze
przewlekty niedobor energii i wysoki wydatek energe-
tyczny zwigzany z aktywnoscig fizyczng u kobiet moze
prowadzi¢ do powaznych zaburzen cyklu miesigcznego,
skutkujacych m.in. pierwotnym lub wtérnym brakiem
krwawienia miesi¢cznego. Zaburzenia te opisane zosta-
ty w roku 1992 jako Triada Sportsmenek (ang. Female
Athlete Triad — FAT). Pod pojeciem Triada rozumie si¢
wzajemne powigzanie zaburzen cyklu miesigcznego
z zaburzeniami odzywiania oraz niska gesto$ciag mine-
ralng kosci (osteoporoza), a w ostatnim czasie zwraca
si¢ rOwniez uwage na zaburzenia w $rodbtonku naczyn
krwiono$nych. Triada, prowadzi do hypoestrogenemii,
a tym samym szeregu negatywnych i powaznych zmian
w organizmie kobiety (13-15).

CEL PRACY

Celem niniejszej pracy byla analiza zachowan zy-
wieniowych oraz wybranych aspektow zywienia w wa-
runkach wzmozonego wysitku fizycznego wsrod kobiet
podejmujacych treningi w klubach fitness. Dodatko-
wym celem byto sprawdzenie czy ¢wiczenia fizyczne
podejmowane amatorsko przez mtode kobiety trenujace
w klubach fitness maja wplyw na wystapienie u nich
zaburzen cyklu miesigcznego i czy mozna w tej grupie
¢wiczacych mowié o ryzyku wystgpienia triady sporto-
wej. Przedmiotem oceny byty réwniez motywacje ko-
biet do podjecia treningdw w klubach fitness oraz zrodta
wiedzy respondentek, z ktorych czerpaly informacje na
temat zalecen dotyczacych zywienia sportowcow.
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aged 17 to 31 (mean =+ standard deviation: 22.0 + 3.8
years), with a BMI from 15.8 to 37.2 (kg/m?) (22.4 +
4.5 kg/m?), who declared that that they did not practice
any sport discipline and did not attend fitness clubs
or trained rarely and irregularly, in total less than 1.5
hours a week. These were either students from one of
the universities in Krakow or their female friends or
family.

The exclusion criteria were: amenorrhea primaria,
pregnancy, any possible reason for menstrual cycle
disorders e.g., other health conditions that could
interfere with the analysis, irregular monthly cycles
with an undetermined cause, and other women’s
health issues which could negatively affect the normal
course of the monthly cycle, such as: polycystic ovary
syndrome, endometriosis, hysterectomy. The criterion
of exclusion from the research was also incomplete or
incorrect completion of the questionnaire, or lack of
the consent to participate in the research.

An original questionnaire was used for the study,
which included questions about the demographic data
of the respondents, what the motivation had been to
start exercising in a fitness club, the number of hours
spent training per week and the number of months
or years of regular physical activity in a fitness club.
Next, questions were asked about the types of training
in which the woman participated. The questions
addressed to the women also included issues related
to their diet, supplements and hydration of their body.
In addition, due to the fact that both regular physical
activity and dietary constraints can affect monthly
cycle disorders in women, the questionnaire also
included the question of whether the respondents
experienced menstrual disorders related to excessive
physical activity, i.e., lack of menstruation after
a period of regular bleeding.

The study was conducted according to the
guidelines of the Declaration of Helsinki, and approved
by the Bioethical Committee of the Andrzej Frycz
Modrzewski Krakow University (Permission number
KBKA/93/0/2020).

Statistical Analysis. Firstly, a statistical power
analysis was performed to determine the required
sample size for small, medium, and large effects.
A power analyses was performed in the context of
multiple logistic regression analyses. The purpose
of the power analysis was to understand the sample
size required for small, medium, and large effect sizes
for multiple logistic regression analysis. An a priori
power analysis was carried out, using the G*Power
3.1 program (16, 17) for a desired power of 0.95. The
odds ratio (OR) was used as the effect size indicator.
According to the recommendations presented by
Chen et al. (18), for small, medium and large effect
sizes corresponding to Cohen’s d: 0.2; 0.5, and 0.8,
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MATERIAL I METODY

Badaniami objeto 120 kobiet uczeszczajacych do
klubow fitness na terenie miasta Krakowa (grupa fit-
ness). Byly to kobiety w wieku od 16 do 31 lat (Srednia +
odchylenie standardowe: 21,5 = 3 lat), ktorych wskaznik
masy ciala (ang. Body Mass Indeks, BMI) wynosit od
16,3 do 34,1 (kg/m?) (21,9 = 3,0 (kg/m?).

Grupe kontrolng stanowito 128 kobiet, ktore dekla-
rowaty, iz nie uprawiaty zadnej dyscypliny sportu i nie
uczeszczaly do klubow fitness lub trenowaty rzadko
i nieregularnie, sumarycznie krocej, niz 1,5 godziny
tygodniowo. Byly to glownie studentki jednej z wyz-
szych uczelni z Krakowa oraz kobiety z grona ich ro-
dzin i znajomych. Osoby z tej grupy byly w wieku od
17 do 31 lat ($rednia + odchylenie standardowe: 22,0 +
3,8 lat), ktérych BMI wynidst od 15,8 do 37,2 (kg/m?)
(22,4 + 4,5 kg/m?).

Do kryteriow wylaczenia z badan zaliczono: pier-
wotny brak miesigczki (brak menarche), cigza, zdiagno-
zowane zaburzenia hormonalne i choroby o istotnym
wplywie na cykl miesieczny, w tym: choroby gineko-
logiczne np.: zesp6t policystycznych jajnikow, endome-
trioza, histerektomia. Kryterium wylaczenia z badan
bylo takze niepetne lub bledne wypetnienie ankiety lub
brak zgody na udziat w badaniach.

Do badan wykorzystano autorska ankiete obejmu-
jaca m.in.: pytania dotyczace danych demograficznych
respondentdéw, motywacji do podjecia ¢wiczen w klu-
bie fitness, liczby godzin spedzanych na treningach
w tygodniu oraz liczby miesi¢cy lub lat podejmowania
przez badane kobiety regularnej aktywnosci fizycznej
w klubie fitness. Nastepnie zapytano o rodzaje trenin-
gow, w ktorych kobieta uczestniczyla. Pytania obej-
mowaty réwniez zagadnienia zwigzane z dietg, ktora
stosowaly sportsmenki, suplementacja i nawodnieniem
organizmu. Dodatkowo, ze wzgledu na fakt, ze zarow-
no podejmowanie regularnej aktywnosci fizycznej jak
i ograniczenia dietetyczne mogg wptynac¢ na zaburze-
nia cyklu miesigcznego u kobiet, w ankiecie zadano
réwniez pytanie czy respondentki odnotowaty u siebie
zaburzenia cyklu miesiecznego zwigzane z nadmierng
aktywnoscig ruchowa, czyli brak miesigczki po okresie
regularnych krwawien.

Badania uzyskaly zgode Komisji Bioetycznej Kra-
kowskiej Akademii im. A. Frycza Modrzewskiego
w Krakowie (KBKA/93/0/2020).

Analiza statystyczna. Na wstepie przeprowadzono
analiz¢ mocy statystycznej, w celu okreslenia wyma-
ganej wielkosci proby dla malego, $redniego i duzego
efektu. Analizy mocy przeprowadzono w kontekscie
wielorakich analiz regresji logistycznej. Celem analizy
mocy bylo zorientowanie si¢ w niezbednej wielkosci
proby dla matych, $rednich i duzych wielkosci efektu
dla analizy wielokrotnej regresji logistycznej. Przepro-
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the OR was found to be 1.68; 3.47, and 6.71. Separate
analyses were performed for the numerical predictors
(assuming normal distribution) and the dichotomous
predictors (assuming binomial distribution). Based on
the collinearity analysis, the maximum R2 parameter
was assumed to be 0.25. Two-sided significance levels
were assumed.

The following required sample sizes were obtained
for small, medium, and large effect sizes, respectively:
for numerical predictors: 415, 88, and 51; for
dichotomous predictors: 1407, 219, 92.

It was decided to test a sample of about 250 people,
which would provide high power to detect medium
and large-sized effects. The required sample sizes for
low power effects were not possible for logistical and
financial reasons.

After collecting the desired number of results, the
statistical analysis was performed in two stages using
the SPSS 21 program. In the first stage, a descriptive
analysis and the differences between training and
non-training women were assessed using the Chi?
and U Mann-Whitney tests. In the second stage, the
influence of various factors on menstrual disorders was
analysed. A correlation analysis between menstrual
disorders and predictors was performed for ordinal
variables: Spearman’s rho, for dichotomous variables:
phi coefficient. Next, a multiple logistic regression
analysis was performed with selected predictors.
Results of p <0.05 were considered statistically
significant.

RESULTS

In the group of women who attended fitness clubs,
the most common motivation to start training was
the desire to lose weight (60.0%) (Table I). It is worth
noting that as many as 75.8% of women who exercised
in fitness clubs had normal body weight, while in the
Control Group this was 57.0% (Table II).

Most of the women (53.3%) had been training in
a fitness club for more than a year, with training most
often undertaken three to four times a week (72.5%
of the respondents) and each session lasting one to
two hours (87.5%). The women most often undertook
strength training (95.8%) and training on cardio
equipment such as a treadmill or bicycle (62.5%). It was
also noted in the research that, for those women who
worked out in fitness clubs, the Internet, where they
looked for information on the principles of nutrition in
sport, was the most important source of their dietary
knowledge (89.2%). A dietary consultation with
a personal trainer was declared by 25.8% and 42.5%
of women who worked out benefited from the advice
of a dietitian.

wadzono analizy mocy a priori, za pomocg programu
G*Power 3.1 (16, 17), dla pozadanej mocy rownej 0,95.
Jako wskaznika wielkos$ci efektu uzyto ilorazu szans
(odds ratio, OR). Zgodnie z rekomendacjami przed-
stawionymi przez Chen i wsp. (18), za mate, $rednie
i duze wielkosci efektu odpowiadajace d Cohena: 0,2;
0,5 1 0,8 uznano OR réwne odpowiednio: 1,68; 3,47
i 6,71. Analizy przeprowadzono osobno dla predykto-
roéw liczbowych (przy zatozeniu normalnosci rozkladu)
i dla dychotomicznych (przyjmujac rozktad dwumiano-
wy (binomial). Na podstawie analizy wspotliniowosci
(collinearity), przyjeto maksymalny parametr R? rowny
0,25. Przyjeto dwustronne poziomy istotnosci.

Uzyskano nastgpujace wymagane wielkosci proby
dla matych, $rednich i duzych wielkos$ci efektu, odpo-
wiednio: dla predyktorow liczbowych: 415, 88 1 51; dla
predyktoréw dychotomicznych: 1407, 219, 92.

Postanowiono przebada¢ probe liczaca okoto 250
osob, ktora zapewnia duza moc wykrycia efektow
o $redniej 1 duzej wielkosci. Potrzebne wielkosci proby
dla efektow o matej sile nie byly mozliwe z powodow
logistycznych i finansowych.

Po zgromadzeniu pozadanej licznosci wynikéw
analize statystyczng przeprowadzono w dwoch etapach
przy pomocy programu SPSS 21. W pierwszym etapie
przeprowadzono analiz¢ opisowa i oceniono roznice
pomiedzy kobietami trenujacymi i nietrenujagcym przy
pomocy testu Chi* i U Manna-Whitneya. W drugim
etapie analizowano wplyw roznych czynnikow na za-
burzenia miesiaczkowania. Przeprowadzono analizg
korelacji migdzy zaburzeniami miesigczkowania a pre-
dyktorami, dla zmiennych szacunkowych: rho Spear-
mana, dla zmiennych dychotomicznych: wspoétczynnik
phi. Nastepnie wykonano analiz¢ wielorakiej regresji
logistycznej z wybranymi predyktorami. Za istotne sta-
tystycznie przyjeto wyniki na poziomie p<0,05.

WYNIKI

W badanej grupie kobiet, ktore uczgszczaty do klu-
bow fitness najczestsza motywacja do podejmowania
treningdw byla ch¢¢ zmniejszenia masy ciata (60,0%)
(Tab. I). Na uwage zastugiwal jednak fakt, iz 75,8%
kobiet ¢wiczacych w klubach fitness miato prawidlowa
mas¢ ciata, podczas gdy w grupie kontrolnej byto to
57,0% (Tab. II).

Najwiecej kobiet — 53,3% — trenowato w klubie fit-
ness dluzej niz rok. Najczesciej kobiety podejmowaty
treningi 3-4 razy w tygodniu (72,5% respondentek)
i jednorazowo ¢wiczyty od godziny do dwoch (87,5%).
Kobiety najcze$ciej wykonywaty treningi sitowe
(95,8%) 1 treningi na sprzgtach strefy cardio, takich
jak: bieznia, czy rowerek (62,5%). Dla kobiet ¢wicza-
cych w klubach fitness najwazniejszym zrodlem wie-
dzy dietetycznej, w ktérym szukaly informacji na temat
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Table I. Data for the Fitness Group; (N Total = 120); number (percent)
Tabela 1. Dane dotyczace 0sob trenujacych; (N = 120); liczba (procent)

Total
I want to lose weight and improve my appearance
and health ¢ P P 72 (60.00)
. I want to gain weight and improve my appearance 26 (21.67)
Why do you exercise at a fitness club? and health
i :;:;;r)lly enjoy working out - there is no other 14 (1167)
Another reason/purpose 8 (6.67)
Less than 1 month 7 (5.83)
1 - 3 months 20 (16.67)
How long have you exercised at a fitness club? 3 - 6 months 12 (10.00)
6 months -1 year 18 (15.00)
Longer than a year 63 (52.50)
' 1-2 16 (13.33)
gﬁg) many times a week do you go to the fitness 3.4 87 (72.50)
5-7 17 (14.17)
Less than one hour 10 (8.33)
How long do you workout for? From 1 to 2 hours 105 (87.50)
More than 2 hours 5@4.17)
Weight training 115 (95.83)
Crossfit 10 (8.33)
Calisthenics 7 (5.83)
What type of training do you do? Yoga 7 (5.83)
Cardio machines (treadmill, bicycle) 75 (62.50)
Organised classes at the club 21 (17.50)
Is your training supervised by a personal trainer? 31 (25.83)
;K:rl:()};i);irt :;?Illr:rr;g programme written by a Yes 31 (25.83)
Internet 107 (89.17)
) ) ) ] Specialist literature 54 (45.00)
X:ﬁ; ;s eya(?[lil;grir)lam source of information about Advice of a dietitian 51 (42.50)
Advice of friends 26 (21.67)
Magazines 21 (17.50)

Disorders of the menstrual cycle lasting more
than 3 months were reported in 30.0% of women who
worked out in fitness clubs and 18.0% of women in
the Control Group. Women who worked out in fitness
clubs ate more meals during the day compared to the
Control Group and, whenever possible, ate their meals
at regular times of the day. In addition, women who
exercised in fitness clubs were much more concerned
about the proper hydration of their body than women
in the Control Group. They also ate more vegetables
and ate less frequently between meals. Compared to
the Control Group, the respondents who exercised use
stimulants less often, especially alcohol and cigarettes,
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zasad zywienia obowigzujacych w sporcie, byl Internet
(89,2%). Konsultacje dietetyczne z trenerem personal-
nym odbylo 25,8%, a z porad dietetyka skorzystato
42,5% trenujacych kobiet.

Zaburzenia cyklu miesigcznego trwajace powyzej
3 miesigcy odnotowano u 30,0% kobiet trenujacych
w klubach fitness i 18,0% kobiet w grupie kontrolne;.
Kobiety ¢wiczace w klubach fitness w porownaniu do
kobiet z grupy kontrolnej spozywaty wigksza liczbe
positkow w ciggu dnia i gdy tylko miaty taka mozli-
wos¢, spozywaly positki o statych porach. Dodatkowo,
kobiety trenujagce w klubach fitness zdecydowanie bar-
dziej, od kobiet z grupy kontrolnej, dbaty o prawidtowe
nawodnienie organizmu, spozywaly wigcej warzyw
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Table II. Comparison between the results of the Control Group and the Fitness Group. Remaining variables: number
(percent), p from the chi? test. Different letters (a, b) denote significant group differences for a given category of the

categorical variable at p < 0.05

Tabela II. Poréwnanie wynikow grupy kontrolnej i grupy fitness. Zmienne: liczba (odsetek), p wyliczone na podstawie testu
chi?. Roznymi literami (a,b) oznaczono znamienne roznice grupowe dla danej kategorii w zmiennych skategoryzowanych

przy p<0,05
Total Control Fitness p
Age 2179 (3.46) | 22.08 (3.87) | 21.48 (2.95) 177
BMI 22.18 (3.87) | 22.45(4.53) | 21.90 (3.00) 268
Underweight 33(1331) | 23(1797)* | 10(8.33)"
BMI categories Normal body weight 164 (66.13) 73 (57.03)* 91 (75.83)® .006
Overweight and obese 51 (20.56) 32 (25.00)* 19 (15.83)?
Menstrual disorders 59 (23.79) 23 (17.97) 36 (30.00) .026
12 7(2.82) 7 (5.47) 0 (.00)
i‘:zsnﬂingytiegfy‘;o you 3-4 178 (71.77)* | 97 (7578)* | 81 (67.50) 003
5-6 63 (25.40)* | 24 (1875)* | 39 (32.50)
Less than one litre 25 (10.12) 15 (11.81)* 10 (8.33)*
I;?:k“éﬁi?nvg"?}f;;y?y"“ 1-2 litres 176 (71.26) | 100 (78.74)* | 76 (63.33)" 001
More than 2 litres 46 (18.62) 12 (9455 | 34(28.33)
0 14 (5.65) 1(78) 13 (10.83)
How many times a week 12 115 (46.37) | 40 (31.25)* | 75 (62.50)"
do you consume sweets, 2-3 1 (40) 1(78)* 0 (.00) <.001
fast food, etc? 3-4 72(29.03) | 52(40.63¢ | 20(16.67)
57 46 (18.55) | 34(26.56) | 12(10.00)®
How many times a week Hardly ever 12 (4.84) 10 (7.81)* 2 (1.67)
do you eat fruit and A few times a week 68 (27.42) 45 (35.16)* 23 (19.17)° .001
vegetables? Every day 168 (67.74) | 73 (57.03) | 95(79.17)°
Never 47 (19.03) | 22(17.32 | 25(20.83)
How often do you eat Less than once a week 114 (46.15) 71 (55.91)* 43 (35.83)° 001
fish? Once a week 58 (23.48) | 18 (14.17)* | 40(33.33)®
More than once a week 28 (11.34) 16 (12.60)* 12 (10.00)*
No 45 (18.15) 11 (8.59)* | 34(28.33)
5125;’;1 snack between Sometimes 134 (54.03) | 66 (51.56)* | 68 (56.67)" <001
Yes 69 (27.82) | 51(39.84)* | 18 (15.00)®
Never 28 (11.29) 14 (10.94) 14 (11.67)
Rarely 121 48.79) | 53 (41.41) 68 (56.67)
igg}gf?n do you drink A few times a month 86(34.68) | 54(@42.19) | 32(26.67) 083
A few times a week 12 (4.84) 6 (4.69) 6 (5.00)
Every day 1 (40) 1(.78) 0 (.00)
Never 42 (16.94) 12 (9.38)* | 30 (25.00)
Occasionally 132 (53.23) | 66 (51.56)* | 66 (55.00)"
Do you eat fried foods? <.001
Often 48 (19.35) | 48 (37.50)" 0 (.00)®
Very often 26 (10.48) 2 (1.56)" 24 (20.00)®
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Eating habits

I eat at fixed times each day 142 (57.26) 65 (50.78) 77 (64.17) .033
I eat processed foods 66 (26.72) 45 (35.43) 21 (17.50) .001

I limit my salt intake 111 (44.76) 58 (45.31) 53 (44.17) .857

I smoke 48 (19.35) 29 (22.66) 19 (15.83) 174

I am on a special diet 54 (21.77) 8 (6.25) 46 (38.33) <.001

[ am on a balanced diet 17 (6.85) 3(2.34) 14 (11.67) .004

I restrict my calorie intake 20 (8.06) 0 (0.00) 20 (16.67) <.001
T am on a starvation diet 57 (22.98) 22 (17.19) 35(29.17) .025
I count calories 84 (33.87) 12 (9.38) 72 (60.00) <.001

I binge eat 57 (23.08) 20 (15.75) 37 (30.83) .005

I don’t avoid any food 72 (29.03) 53 (41.41) 19 (15.83) <.001

I take supplements 88 (35.48) 39 (30.47) 49 (40.83) .088

I take protein supplements 72 (29.03) 0 (0.00) 72 (60.00) <.001

but the differences between the groups turned out to be
statistically insignificant.

In comparison with the Control Group, the Fitness
Group more frequently followed a special diet and
counted the calories in their food much more often.
The groups differed significantly statistically, with the
women from the Fitness Group most often choosing
a diet based on a reduced calorie intake or a balanced
diet. The diets followed by the women in the Fitness
Group included a vegetarian diet (3.3%) and a ketogenic
diet (2.5%)).

It was noted that women who work out in fitness
clubs more often ‘starved’ and admitted to more
frequent compulsive overeating when compared to the
Control Group. To the question “Do you avoid any food
products and, if so, what do you avoid?” only 15.8%
of the women , who did physical training, reported
that they did not avoid any food products, while in the
Control Group the percentage was 41.4%.

The women who trained in fitness clubs used
protein supplements to a significant extent — 60.0%,
but no women from the Control Group used them.
The percentage of exercising women who used dietary
supplements is also higher than in the Control Group,
40.8% vs 30.0%, but the difference was not statistically
significant.

The analysis of predictors of menstrual disorders
showed that snacking between meals negatively
correlated with the occurrence of menstrual disorders,
while a special diet and a starvation diet positively
correlated with menstrual disorders (Table I1I).

Statistically significant predictors of menstrual
disorders were found in a particular group of women.
These disorders appeared more frequently in the
Fitness Group than in the Control Group (Table IV).
Moreover, a special diet and a starvation diet were
positive predictors of menstrual disorders, while
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oraz rzadziej ,,podjadaty” migdzy positkami. Trenuja-
ce respondentki rzadziej niz kobiety z grupy kontrolnej
stosowaly uzywki, w tym szczegoélnie alkohol i papie-
rosy, jednak r6znice pomigdzy grupami okazaty si¢ by¢
nieistotne statystycznie.

Kobiety z grupy fitness w poréwnaniu do kobiet
z grupy kontrolnej cze¢sciej stosowaly specjalng diete
i zdecydowanie cze¢$ciej liczyty kalorie ze spozywanych
produktow. Grupy rdéznity si¢ istotnie statystycznie
czestszym wybieraniem przez kobiety trenujace diety
opartej na deficycie kalorycznym i diety zrownowazo-
nej. Wérad diet podejmowanych przez kobiety z grupy
fitness, stwierdzono réwniez spozywanie diety wegete-
rianskiej (3,3%) oraz diety ketogenicznej (2,5%).

W badaniach odnotowano, iz kobiety ¢wiczace
w klubach fitness czgséciej podejmowaty ,,glodowki”
i deklarowaly czestsze kompulsywne objadanie si¢
w porownaniu z kobietami z grupy kontrolnej. Na py-
tanie ,,Czy i jakich produktow Zywieniowych unikasz
w swojej diecie?” jedynie 15,8% kobiet trenujacych
zglosito, ze nie unikato zadnych produktéw zywienio-
wych, podczas gdy w grupie kontrolnej takich kobiet
byto 41,4%.

Kobiety trenujace w klubach fitness w znacza-
cym, gdyz 60,0% odsetku, stosowaty odzywki biat-
kowe, czego nie robita zadna kobieta z grupy kontrol-
nej. Wyzszy byt rowniez odsetek kobiet ¢wiczacych
stosujacych suplementy diety w porownaniu z grupg
kontrolng 40,8% vs 30,0%, jednak rdznica ta nie byla
istotna statystycznie.

Analiza predyktorow zaburzen miesigczkowania
wykazata, ze ,,podjadanie” migdzy positkami ujemnie
korelowato z wystgpowaniem zaburzen miesigczkowa-
nia, natomiast stosowanie diet ,,specjalnych” oraz diety
glodéwkowej dodatnio korelowato z zaburzeniami cy-
klu miesigcznego (Tab. III).
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Table I1I. Correlations between predictors related to nutrition and training and menstrual disorders, no monthly bleeding
for at least 3 months. For ordinal variables: Spearman’s rho, for dichotomous variables: phi coefficient; *: p <.05; **: p <.01
Tabela III. Korelacje migdzy predyktorami zwigzanymi z odzywiaiem i treningiem a zaburzeniami miesigczkowania. Dla
zmiennych szacunkowych: 7o Spearmana, dla zmiennych dychotomicznych: wspotczynnik phi; *: p <.05; **: p <.01

Menstrual
disorders
Age .01
BMI .06
How many meals do you eat during the day? -11
How much water do you drink during the day? .09
How many times a week do you consume sweets, fast food, etc? -.09
How many times a week do you eat fruit and vegetables? .08
How often do you eat fish? -.02
Do you snack between meals? - 18%*
How often do you drink alcohol? -.02
Do you eat at regular times? .10
Do you eat processed foods? -.04
Nutrition | Do you eat fried food? -.08
Do you limit salt intake? -.03
Do you smoke? .04
Are you on a special diet? 14*
Do you have a balanced diet? .01
Do you limit calorie intake? .04
Do you use starvation diets? 26%*
Do you count calories? .08
Do you binge eat? 12
Do you never avoid any foods? -11
Do you take supplements? .06
Do you take protein supplements? .10
Why do you exercise at a fitness club? -.02
How many times a week, on average, do you attend a fitness club? .02
How long do you train for? -.03
Weight training -.05
Training Crgssﬁt . .00
Calisthenics -.01
Yoga A5
Cardio machines (treadmill, bicycle) .06
Organised classes at the club .03
Is your training programme prepared by a personal trainer .07

a balanced diet and snacking between meals were
among the negative predictors of menstrual disorders.

DISCUSSION

The nutrition of athletes and physically active
people is a field of knowledge that takes into account
various physiological and biochemical aspects of the
human body and should enable the greatest and fastest
adaptation of the body in response to training stimuli.

Do istotnych statystycznie predyktorow zaburzen
cyklu miesigcznego nalezala przynaleznos¢ do okre-
Slonej grupy badanej. Zaburzenia miesiaczkowania
byly czestsze w grupie fitness w poroéwnaniu do grupy
kontrolnej (Tab. IV). Ponadto, dodatnimi predyktorami
zaburzen cyklu miesigcznego byto stosowanie ,,specjal-
nej” diety, jak rowniez diety glodéwkowej. Do ujem-
nych predyktorow zaburzen cyklu miesiecznego nale-
zato natomiast stosowanie diety zrownowazonej oraz
»podjadanie” migdzy positkami.
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Table IV. Multiple logistic regression analysis of menstrual disorder predictors - no monthly bleeding for at least 3 months
Tabela I'V. Wielokrotna analiza regresji logistycznej predyktoréw zaburzen miesigczkowania

95% CI for OR
B p OR
Lower Upper
Constant -2.36 299 .09
Group .67 .032 1.95 1.06 3.58
Age .00 .980 1.00 91 1.10
BMI .05 191 1.05 97 1.14
Meals per day -.67 .079 .51 24 1.08
Litres of water per day 19 .565 1.21 .63 2.32
Consumption of sweets per week .08 .534 1.09 .83 1.42
chgzli‘svffﬁlvzge‘l’(fvvvzfables per week 27 451 131 65 2.63
Consumption of fish per week .01 .950 1.01 .68 1.51
Snacking between meals -.83 .008 43 24 .80
Consumption of alcohol .09 710 1.09 .69 1.72
Set meal times .51 A7 1.67 .80 3.49
Processed foods .10 .824 L.11 46 2.69
Fried foods -.06 786 .94 .61 1.46
Salt intake limited -48 195 .62 .30 1.28
Smoking 42 334 1.52 .65 3.55
Special diet 1.35 033 3.85 1.11 13.36
Balanced diet -2.39 .011 .09 01 .58
Limited calorie intake -1.53 .070 22 .04 1.13
Starvation diet 1.42 .001 4.15 1.84 9.33
Calorie counting diet -45 302 .64 27 1.50
Binge eating disorder .26 .549 1.30 .55 3.07
No foods avoided -29 521 75 31 1.80
Supplements .01 976 1.01 A7 2.17
Protein supplements .05 917 1.05 40 2.77
B - regression coefficient, OR — odds ratio, CI - confidence interval
Modern science leaves no doubt that an athlete’s diet DYSKUSJA

has an impact on his/her sporting performance. In the
case of physically active people, the demand for energy
and nutrients increases and therefore the selection of
a correctly planned diet, including the proper choice
of products and dishes that consists of, for example,
avoiding highly processed food products, is also
closely linked with physical training (3-6, 12).

Our research showed that 53.3% of women had
been working out in a fitness club for more than
a year and over 72% of them attended a training
session 3-4 times a week. In the vast majority of
cases, this session lasted from one to two hours,
so, this was, undoubtedly, a group of women who
should pay attention to their daily diet more closely
than the average person. Physically active people can
only devise their meals when they have an extensive
knowledge of human physiology and the changes in the
body which occur during physical exertion, including
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Zywienie sportowcow i osob aktywnych fizycznie
to dziedzina wiedzy, ktéra uwzglednia réznorodne
aspekty fizjologiczne i biochemiczne organizmu czto-
wieka i umozliwia, jak najwieksza i najszybsza adapta-
cj¢ organizmu w odpowiedzi na bodzce treningowe.
Wspolczesna nauka nie pozostawia watpliwosci, ze
sposob odzywiania sportowca ma wplyw na jego wy-
niki w sporcie. W przypadku osob aktywnych fizycznie
wzrasta zapotrzebowanie na energi¢ i sktadniki pokar-
mowe. Dlatego tez, treningi sa $cisle zwiazane z dobo-
rem odpowiednio zaplanowanej diety, w tym wlasciwe-
go doboru produktow i potraw stanowiacych jej sktad,
czyli np. unikanie produktow spozywczych o wysokim
stopniu przetworzenia (3-6, 12).

Zwazywszy na fakt, iz badania wlasne wykazaty,
ze 53,3% kobiet trenowato w klubie fitness dtuzej niz
rok, ponad 72% z nich uczg¢szczato na treningi 3-4 razy
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loss of water, electrolytes and minerals. The amateur
athletes’ knowledge about the principles of nutrition in
sport was certainly limited and definitely insufficient
to properly implement a comprehensive nutritional
programme in conjunction with training (5, 6).

As predicted, the vast majority (89.1%) of the
respondents’ knowledge about the principles of
nutrition in sport came from the Internet. This result is
not surprising considering the fact that the Internet is
a worldwide and freely available source of information
on every area of life, so, it would be even more
surprising, if sportswomen did not use it. Amateurs,
mainly due to financial constraints and insufficient
opportunity to take advantage of professional advice
from specialists, look for information on training
and nutrition on the Internet (19-21). However, it is
worth noting that the respondents asserted that they
also used the help of professionals, such as a dietitian
(42.5%), and/or a personal trainer (25.8%). This means
that perhaps some women wanted to confirm whether
their own personal diet based on information from the
Internet was appropriate.

The most advantageous nutritional model for
adults with different levels of physical activity, as
recommended by dietitians, comprises 4 to 5 meals
a day. Such a strategy maintains a constant level of
glucose in the blood and protects the body against
a decline in mental focus and physical fatigue (7-9).
This research showed that the women who worked out
in fitness clubs, whenever possible, ate 3-4 meals a day
(67.5%) or 5-6 meals a day (32.5%) and ensured that
these meals were systematically spaced out throughout
the day. In comparison with the physically non-active
women in the Control Group were significantly more
frequent (p=0.003), and more systematic (p=0.033).
The vast majority of training respondents also ensure
that their body is adequately hydrated, drinking
between one and two litres of water during the day
(63.3%), and often in excess of three litres (28.3%),
which is more than the women in the Control Group
(p=0.001). The sportswomen, therefore, had sufficient
knowledge concerning the need for correct body
hydration. During physical training, and in general
throughout the day, correct hydration is a prerequisite
for maintaining health, because when the human body
sweats, it not only loses water, but also the electrolytes
necessary for its proper functioning. Water provides
the environment for the biochemical and physiological
reactions taking place in the human body and plays
a part in the thermoregulation mechanisms activated
during physical exercise. The most serious health
consequences of dehydration include, in particular:
electrolyte disturbances, weakened muscle metabolism,
difficulties in regulating body temperature, incorrect
functioning of the circulatory system, difficulties

w tygodniu oraz u zdecydowanej wigkszos$ci treningi
trwaty od godziny do dwdch, mozna stwierdzic, iz byta
to grupa kobiet, ktdra powinna zadbac o swoja codzien-
ng diet¢ na poziomie wyzszym niz przecigtny. Osoby
aktywne fizycznie powinny komponowaé swoje wy-
zywienie z duza wiedza na temat fizjologii czlowieka
1 przemian zachodzacych w organizmie podczas wysit-
ku fizycznego, w tym m.in. utraty wody, elektrolitow
i sktadnikéw mineralnych. Wiedza sportowcow ama-
toréw na temat zasad zZywienia w sporcie z pewnoscia
jest zbyt ograniczona i zdecydowanie niewystarczajaca,
aby prawidtowo samodzielnie prowadzi¢ pelny proces
zywienia w potaczeniu z treningami (5, 6).

Zgodnie z przewidywaniami, w przewazajacym
odsetku (89,1%), wiedza respondentek na temat zasad
zywienia w sporcie pochodzita z Internetu. Wynik ten
nie jest zaskakujacy, zwazywszy na fakt, iz Internet
jest ogdlnoswiatowym i ogdlnodostepnym zrodtem
informacji o kazdej dziedzinie zycia. Zaskakujacym
wrecz, byloby gdyby sportsmenki z niego nie korzysta-
ly. Amatorzy, przewaznie poprzez ograniczenia finan-
sowe 1 brak mozliwosci skorzystania z profesjonalnych
porad specjalistow, szukaja informacji na temat trenin-
gow 1 zywienia wiasnie w Internecie (19-21). Jednak na
uwagg zastuguje informacja od badanych, ze korzysta-
ty one réwniez z pomocy profesjonalistow, jakimi byli:
dietetyk (42,5%) i trener personalny (25,8%). Oznacza
to, ze by¢ moze niektore kobiety chciaty potwierdzic,
czy ustalona samodzielnie dieta na podstawie informa-
cji z Internetu byla wlasciwa.

Najkorzystniejszym modelem zywienia osob do-
rostych o réznym poziomie aktywnos$ci fizycznej, za-
lecanym przez dietetykow, jest model uwzgledniajacy
od 4 do 5 positkéw dziennie. Taki schemat pozwala
na utrzymanie statego stezenia glukozy we krwi oraz
zabezpiecza organizm przed spadkiem koncentra-
cji i zmeczeniem (7-9). Badania wlasne wykazatly, ze
kobiety ¢wiczace w klubach fitness, gdy tylko miaty
takg mozliwos¢, spozywaty positki 3-4 razy dzien-
nie (67,5%) lub 5-6 razy dziennie (32,5%) i zwracaty
uwage na ich systematyczne przyjmowanie w ciggu
dnia. W poréwnaniu do kobiet nieaktywnych fizycznie
z grupy kontrolnej, positki kobiet z grupy fitness byty
spozywane istotnie czesciej (p=0,003) i bardziej syste-
matycznie (p=0,033). Zdecydowana wigkszos$¢ trenuja-
cych kobiet dbata rowniez o prawidtowe nawodnienie
organizmu i pila pomiedzy jednym a dwoma litrami
wody w ciggu dnia (63,3%), a czgsto nawet ponad 3 litry
(28,3%), co stanowito istotnie wigkszg ilo$¢ spozywanej
wody przez kobiety ¢wiczace w porownaniu do kobiet
z grupy kontrolnej (p=0,001). Mozna wigc stwierdzic,
ze badane sportsmenki posiadaty odpowiednig wiedzg
na temat konieczno$ci wtasciwego nawadniania organi-
zmu. Nawadnianie organizmu podczas trwania trenin-
gu fizycznego, jak i ogdlnie podczas catego dnia, jest
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in exercising correctly and a deterioration in the
general physical efficiency of the body (22-26).
In order to compensate for the loss of water and
electrolytes, sportsmen are particularly encouraged
to drink isotonic drinks, which belong to the group
of functional drinks and contain, in addition to water
and electrolytes, carbohydrates. These carbohydrates
improve the absorption of water in the intestines and
regulate blood glucose levels, which, in turn, enable
the restoration of glycogen and delay the symptoms of
fatigue (27).

It was found that the physically active respondents
mostly avoided sweets, fast food, highly processed
products and fried food in their diet and, in fact, 10.8%
did not eat any of them at all. The physically inactive
Control Group consumed this type of food more often
(p<0.001). The presence of these products in the human
diet leads, of course, to an excess of easily digestible
refined simple sugars, trans fatty acids and sodium
chloride. Avoiding them is important for health and for
maintaining a good physical and intellectual condition,
as they lower both the health and nutritional value
of the diet and lead to obesity with its related health
consequences. The women surveyed, in the main, did
not “snack” between meals (28.3%), or they only did
so occasionally (56.6%) (p <0.001). It should be noted,
however, that physically active people may consume
large (larger) amounts of sugar and sweets in response
to their increased energy requirements during exercise
(29, 30).

An analysis of the results shows that almost all the
women training in a fitness club eat fruit and vegetables
every day (79.2%), or several times a week (19.2%). In
the Control Group, the consumption of vegetables and
fruit is significantly less (p=0.001). These results in the
Fitness Group are satisfactory because, as is widely
known, these food products are a source of vitamins,
antioxidant compounds, minerals and fibre. They also
belong to the group of products that are a source of
carbohydrates (30). It is very important, especially in
sports nutrition, to maintain the acid-base balance.
Fruit and vegetables should be included in a diet,
especially after training, because they alkalise the
body and reduce acidification during exercise (31).

However, the fact that most of the female athletes
ate fish less than once a week (35.8%), or only once
a week (33.3%) was unsatisfactory. Even less frequent
is the consumption of fish in th Control Group. Fish
is a rich source of protein, has a high nutritional
value, and is a source of polyunsaturated fatty acids
(omega-3, 6, 9) which have a positive impact on many
functions of the body. It is also a source of A, B and
D vitamins as well as many valuable minerals, such
as: magnesium, calcium, fluorine, iodine and selenium
(32). Low consumption of fish, especially marine fish,
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warunkiem zachowania zdrowia, poniewaz organizm
czlowieka wraz z potem traci nie tylko wodg, ale takze
elektrolity, ktore sg niezbedne dla prawidlowego funk-
cjonowania. Woda stanowi $rodowisko dla zachodza-
cych w organizmie czlowieka reakcji biochemicznych
i fizjologicznych oraz bierze udziat w uruchomionych
podczas wysitku fizycznego mechanizmach termo-
regulacji. Do najpowazniejszych konsekwencji zdro-
wotnych odwodnienia naleza przede wszystkim: zabu-
rzenia elektrolitowe, ostabienie metabolizmu migéni,
trudnos$ci w regulacji temperatury ciata, nieprawidlowe
funkcjonowanie uktadu krazenia, utrudnienia w prawi-
dlowym wykonywaniu ¢wiczen i pogorszenie ogolnej
wydolnosci fizycznej organizmu (22-26). W celu wy-
réwnania utraty wody i elektrolitow sportowcom szcze-
golnie polecane sa napoje izotoniczne, ktore nalezg do
grupy napojow funkcjonalnych i oprocz wody i elektro-
litbw zawieraja weglowodany. Obecnosc¢ tych ostatnich
poprawia absorpcje wody w jelitach i reguluje stezenie
glukozy we krwi, co z kolei umozliwia odbudowg gli-
kogenu i opdznia objawy zmeczenia (27).

Stwierdzono, ze aktywne fizycznie respondentki
w wiekszosci unikaty w swojej diecie stodyczy, potraw
typu fast food, stodzonych napojow, produktéw wyso-
koprzetworzonych oraz potraw smazonych, a 10,8% nie
spozywato ich w ogodle. Grupa kontrolna, nieaktywna
fizycznie, zdecydowanie czgsciej siggata po tego typu
potrawy (p<0,001). Wystepowanie w diecie cztowieka
wyzej wymienionych produktow to oczywiscie nad-
podaz tatwo przyswajalnych, rafinowanych cukrow
prostych, izomerow trans kwasow tluszczowych oraz
chlorku sodu. Unikanie ich w diecie jest wazne dla
zdrowia i dobrej kondycji fizycznej oraz intelektual-
nej. Obnizajg one warto$¢ zdrowotna 1 odzywcza diety,
prowadza do otytosci i zwigzanych z nig konsekwencji
zdrowotnych. Badane kobiety nie ,,podjadaty” rowniez
miedzy positkami (28,3%) lub robity to tylko czasami
(56,6%) (p<0,001). Nalezy jednak zauwazyc¢, ze osoby
aktywnie fizycznie moga spozywac duze (wigksze)
ilosci cukru i stodyczy w odpowiedzi na zwigkszone
zapotrzebowanie energetyczne wystepujace podczas
wysitku (29, 30).

Na podstawie uzyskanych wynikow mozna stwier-
dzi¢, ze prawie wszystkie kobiety trenujace w klubie
fitness codziennie (79,2%) lub kilka razy na tydzien
spozywaly owoce 1 warzywa (19,2%). W grupie kon-
trolnej spozycie warzyw i owocoéw bylo istotnie rzad-
sze (p=0,001). Wyniki otrzymane w grupie fitness byly
wigc zadawalajagce, poniewaz jak powszechnie wiado-
mo, to wlasnie te produkty spozywcze sg zrodtem wi-
tamin, zwigzkow o charakterze przeciwutleniajacym,
sktadnikow mineralnych i btonnika. Nalezg one row-
niez do grupy produktow, ktére stanowiag zrédto weglo-
wodanow (30). Bardzo wazne, szczeg6lnie w zywieniu
sportowcdw, jest utrzymanie rownowagi kwasowo-za-
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limits the supply of fatty acids, which have a beneficial
effect on, inter alia, the blood lipid profile (33).

Dietary supplements are bioactive substances,
which are a concentrated form of nutrients or other
substances with a nutritional or physiological effect.
Nowadays, the use of dietary supplements is becoming
more and more widespread both in the world of
professional sports and among people practicing
only amateur sports (34-37). Unfortunately, unlike
professional athletes, amateurs often do not have
sufficient knowledge about taking these preparations
and they are very often used without due consideration
(20-22). This study shows that the women working
out in fitness clubs used dietary supplements (approx.
41.0% of the respondents), protein supplements (60.0%)
and other preparations intended for athletes.

Clearly, compared to the Control Group,
supplementation by the female athletes was aimed at
enhancing the effects of exercise, including reducing
body fat and/or increasing muscle mass. In the Control
Group, women who did not exercise also used dietary
supplements and vitamins, but their choice was more
focused on broadly understood general strengthening
of the body and improving the condition of the skin
and hair. The women in the Control Group, however,
did not use any protein supplements.

In addition to the many positive eating behaviours
reported among women exercising in fitness clubs,
this study has shown that there is a danger that
young women may be turning to ‘special’ diets
some of which have questionable health values. The
occurrence of these phenomena was more pronounced
in the Fitness Group than in the Control Group.
Surprisingly, however, it transpired that for those
women who engage in training caring about health
and physical attractiveness does not involve giving
up addictions, such as smoking and drinking alcohol.
The frequency of these addictions did not differ
significantly compared to the Control Group (alcohol
consumption p=0.083, smoking, p=0.174%). It is also
disturbing that almost 30.0% of the female athletes
surveyed undertook starvation diets, and 16.7% were
had a caloric deficit. Taking into account the additional
energy expenditure associated with physical exertion
this type of excessive dietary regime has serious health
effects, including psychological effects in the form of
anorexia or bulimia or exhaustion of the body leading
to secondary amenorrhea (38).

The research showed that 30.0% of women who
worked out in fitness clubs had menstrual disorders,
i.e., an absence of bleeding for more than 3 months,
while in the Control Group this figure was only 18.0%
(p=0.026). Frisch’s long-held theory (39, 40) available
in any of the relevant literature states that there is
a critical amount of adipose tissue in a woman’s body

sadowej. Owoce 1 warzywa warto uwzglednia¢ w die-
cie szczegblnie po skonczonym treningu, poniewaz
dziatajg alkalizujaco na ustrdj i zmniejszajg zakwasze-
nie powstate podczas wysitku (31).

Niezadawalajace jednak w diecie sportsmenek byto
to, ze wickszo$¢ z nich spozywata ryby mniej niz jeden
raz w tygodniu (35,8%) lub tylko jeden raz w tygodniu
(33,3%). W grupie kontrolnej spozycie ryb bylo jesz-
cze rzadsze (p=0,001). Ryby sa produktami bogatymi
w pelnowartosciowe biatko, maja duza warto$¢ od-
zZywczg, s zrodtem korzystnie wplywajacych na wiele
funkcji organizmu wielonienasyconych kwasow ttusz-
czowych (omega-3,6,9). Stanowia réwniez zrodto wita-
min z grupy B, A i D oraz wielu cennych sktadnikéw
mineralnych, jak: magnez, wapn, fluor, jod, selen (32).
Niewielkie spozycie ryb, zwlaszcza morskich, ogra-
nicza podaz kwaséw ttuszczowych, ktore korzystnie
wplywajacych m.in. na profil lipidowy krwi (33).

Suplementy diety sg to substancje o charakterze
bioaktywnym, stanowigce skoncentrowane Zzrodio
sktadnikow odzywczych lub innych substancji o zy-
wieniowym lub fizjologicznym efekcie dziatania. Sto-
sowanie suplementow diety jest obecnie coraz bardziej
powszechne zarowno w $wiecie sportu zawodowego,
jak 1 wérdd osob uprawiajacych sport jedynie amatorsko
(34-37). Niestety w odréznieniu od zawodowych spor-
towcow, amatorzy czesto nie dysponujg odpowiednia
wiedzg na temat zazywania tych preparatéw i bardzo
czesto siegaja po nie w sposob nieprzemyslany (20-22).
Badania wlasne wykazaty, ze kobiety trenujace w klu-
bach fitness stosowaly suplementy diety (ok. 41,0% re-
spondentek), odzywki biatkowe (60,0%) i inne prepa-
raty przeznaczone dla sportowcow. Ewidentnie, w po-
réwnaniu do grupy kontrolnej, suplementacja sports-
menek nakierowana byta na wzmocnienie efektow ¢wi-
czen, w tym redukcje tkanki ttuszczowej i/lub rozbu-
dowe masy migsniowej. W grupie kontrolnej kobiety
nie¢wiczace rowniez korzystaty z suplementow diety
i witamin, jednak ich wybor byt bardziej nakierowany
na szeroko rozumiane ogdlne wzmocnienie organizmu
oraz poprawe kondycji skory i wlosow. Kobiety z grupy
kontrolnej nie stosowaty natomiast w ogole odzywek
biatkowych.

Oprocz wielu pozytywnych zachowan zywienio-
wych odnotowanych wsrdd kobiet ¢wiczacych w klu-
bach fitness, niniejsze badania wykazaty jednak, ze
istnieje niebezpieczenstwo siegania przez mtode ko-
biety po diety o watpliwych wartosciach zdrowotnych.
Zaskakujacym jednak faktem okazalo si¢, ze dbatos¢
o zdrowie i atrakcyjno$¢ fizyczng nie koreluje z porzu-
ceniem natogow jakimi byto palenie papieroséw i spo-
zywanie alkoholu. Czgstos¢ posiadania natogéw w gru-
pie fitness nie réznita si¢ od czegstosci odnotowanej
w grupy kontrolnej (picie alkoholu p=0,083, palenie pa-
pierosow, p=0,174%). Niepokojace okazalo si¢ rowniez,
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that allows her to start a normal monthly cycle (17.0%)
and a certain amount of adipose tissue (22.0%) that
allows this cycle to be maintained. Studies by other
authors have shown that the availability of energy
<30kcal/kg fat-free mass daily disturbs the woman’s
menstrual functions and bone mineralisation.
Luteinising hormone disturbances were observed after
5 days of reducing energy availability to 30 kcal/kg
fat-free mass daily (41).

The correlation analysis showed that the use of
a “special” diet (R=0.14, p<0.05), or a starvation diet
(R=0.26, p<0.01), which occurred all too frequently in
the Fitness Group, positively correlated with menstrual
disorders. The correlation analysis covering the time,
frequency and type of training in fitness clubs did
not show any significant factor that would change the
frequency of menstrual disorders, so, in the group of
women who trained, nutrition looks to be the most
important basis for maintaining proper reproductive
functions.

In summary, it can be said that while the women
who work out in fitness clubs cared about proper
nutrition and hydration of the body and tried to use
many available sources of information on dietary
topics, the occurrence of eating disorders (“special”
diets, often with no proven health benefits, starvation,
compulsive overeating) was disturbing. As this
research shows, the Female Athlete Triad applies
not only to professional sportswomen, but also
to amateurs, who seem to have been forgotten in
most of the research, which has mainly focused on
professional sportswomen, including ballerinas and
artistic gymnasts. For the decision-makers in fitness
clubs, this research presented here should certainly
be a stimulus to prompt fitness trainers to act in the
interests of their clients’ health, so that they not only
achieve the intended training goals, but also remain
completely healthy. This includes a regular menstrual
cycle undisrupted by the training programme, which is
so important for a woman and which has a measurable
impact on their future fertility.

Limitation of the study. In this research, an
attempt was made to analyse many aspects related to
the nutritional needs of the body, its hydration, training
load and monthly cycle. Each of these is complex and
multifaceted and can be researched with the help of
various diagnostic tests and validated questionnaires.
In this study, the author’s questionnaire was used to
initially determine whether the above-mentioned
aspects differed between women who were training on
an amateur basis in fitness clubs and women who did
no training. An attempt was made to assess whether
there are links between sports training and disorders
of the menstrual cycle, and between nutrition and
disorders of the menstrual cycle in the group of women
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ze prawie 30% z badanych sportsmenek podejmowato
diety ,,glodowkowe”, a 16,7% deficyty kaloryczne. Tego
typu nadmierny rezim dietetyczny pociaga za soba po-
wazne skutki zdrowotne, w tym réwniez te o podtozu
psychicznym w postaci anoreksji lub bulimii, czy tez
wyniszczenia organizmu prowadzace do wtornego za-
niku cyklu miesigcznego (38).

Badania wtasne wykazaty, ze 30,0% kobiet trenu-
jacych w klubach fitness miato zaburzenia regularno-
sci cyklu miesigcznego, polegajace na braku wystepo-
wania krwawienia przez ponad 3 miesigce, podczas
gdy w grupie kontrolnej bylo to tylko 18% (p=0,026).
W dostepnym pismiennictwie od lat mozna przeczytac
o teorii Frischa (39, 40) mowiacej, ze istnieje krytycz-
na zawartos$¢ tkanki thuszczowej w organizmie kobiety,
ktora pozwala na rozpoczecie prawidtowego cyklu mie-
sigcznego (17%) oraz ilo$¢ tkanki ttuszczowej pozwa-
lajacej na utrzymanie tego cyklu, ktéra wynosi 22%.
W badaniach innych autorow (41) wykazano, ze dostep-
nos¢ energii < 30kcal/kg fat-free mass dziennie zaburza
funkcje menstruacyjne kobiety oraz mineralizacj¢ ko-
$ci. Zaburzenia hormonu luteinizujacego obserwowane
byty juz po 5 dniach redukcji dostepnosci energii do 30
kcal/kg fat-free mass dziennie.

Analiza korelacji wykazata, iz zbyt czgsto podej-
mowane ograniczenia zywieniowe w grupie fitness tj.
stosowanie diet ,,specjalnych” (R=0,14, p<0,05), lub
wreez ,,glodowkowych” (R=0,26, p<0,01) pozytywnie
korelowalo z zaburzeniami cyklu miesi¢cznego. Ana-
liza korelacji obejmujaca czas, czesto$¢ oraz rodzaj tre-
ningow podejmowanych w klubach fitness nie wykaza-
ta Zadnego istotnego czynnika, ktory mogtby wptywac
na wystepowanie zaburzen cyklu miesi¢cznego, dlatego
tez w grupie kobiet trenujgcych to wlasnie prawidlowe
odzywianie wydaje si¢ by¢ podstawg i najwazniejszym
czynnikiem wplywajagcym na utrzymanie prawidto-
wych funkcji rozrodczych.

Podsumowujac, mozna stwierdzi¢, ze kobiety trenu-
jace w klubach fitness wprawdzie dbaty o prawidlowe
odzywianie 1 nawodnienie organizmu oraz staraty si¢
korzysta¢ z wielu dostepnych zrédet wiedzy na tematy
dietetyczne, to jednak niepokojacy okazat si¢ fakt za-
burzen odzywiania (glodowki, kompulsywne objadanie
si¢). Wyniki badan wlasnych pokazuja, ze Triada Spor-
tsmenek nie dotyczy tylko i wylacznie sportsmenek
wyczynowych, ale rowniez amatorek, o ktorych wydaje
si¢, ze niejako zapomniano skupiajac si¢ w wigkszo-
$ci badan naukowych szczegdlnie na sportsmenkach
zawodowych, w tym baletnicach czy gimnastyczkach
artystycznych. Przedstawione badania z pewnoscia po-
winny by¢ impulsem dla decydentow w klubach fitness,
ktory zapoczatkuje dziatania treneréw na rzecz zdrowia
swoich klientek, aby te, nie tylko osiggaly zamierzone
cele treningowe, ale réwniez utrzymywaly petnie zdro-
wia, w tym tak wazny dla kobiety regularny i niezabu-
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attending fitness clubs. It should be emphasised that
the assessment of the diet was only made subjectively
by the respondents with no quantitative evaluation.
A similar situation also applied to the disorders of
the menstrual cycle reported by the respondents.
Therefore, without the use of highly specialised
research tools, the analysis of the obtained results,
only provides indicators for further research using
a precision research workshop.

CONCLUSIONS

Women who were working out in fitness clubs,
more so than in the Control Group, cared about proper
nutrition, the elimination of unhealthy products,
regular and portion-led meals, additional supplements
to improve the effectiveness of their training and the
proper hydration of their body. At the same time, it was
worrying to find that in the Fitness Group a calorie-
restricted diet was used more often than in the
Control Group and starvation as well as compulsive
overeating were more frequent. Such eating patterns
by women, who were undertaking increased physical
activity in fitness clubs, could be a symptom of an
eating disorder. In such cases only a consultation
with a qualified dietitian and subsequent referral to an
appropriate specialist for further diagnosis, would help
in identifying these disorders.

In the Fitness Group, menstrual disorders, occurred
more often than in the Control Group, which indicates
that the women who trained adopted a diet which
was too stringent and therefore could carry the risk
of Female Athlete Triad. Factors which increase the
possibility of menstrual disorders were the use of
a special or fasting diet, while the use of a balanced diet
and snacking between meals reduced the possibility.

The main source of information on nutrition
during training was the Internet, with less than half
of the women who trained using professional sources
of knowledge or advice from a dietitian. It would
be advisable to offer these women who work out
in fitness clubs some professional education about
nutrition during training as well as about the possible
occurrence of several related disorders, all found under
the umbrella term of Female Athlete Triad.

REFERENCES

1. Fernandez-Martinez A, Haro-Gonzalez M,
Nuviala R, et al. Women and Physical Activity
in Fitness Centres. Analysis of Future Intentions
and Their Relationship with Age Int J Environ Res
Public Health. 2020;17:5289.

2. Olek RA, Kujach S, Ziemman E, et al. Adaptive
Changes After 2 Weeks of 10-s Sprint Interval

rzony poprzez treningi cykl miesieczny, ktory ma wy-
mierny wplyw na ich przyszta ptodnos¢.
Ograniczenia pracy. W przedstawionych ba-
daniach wilasnych starano si¢ przeanalizowa¢ wiele
aspektéw zwigzanych z odzywianiem organizmu, jego
nawodnieniem, obcigzeniem treningowym oraz cyklem
miesiecznym. Kazdy z nich jest zlozony i wieloptasz-
czyznowy oraz moze by¢ badany przy pomocy réznych
testow diagnostycznych i walidowanych kwestionariu-
szy. W niniejszej pracy postuzono si¢ ankietg autorska,
aby wstepnie oceni¢, czy kobiety trenujace amator-
sko w klubach fitness r6znia si¢ od kobiet nietrenuja-
cych w wyzej wymienionych aspektach. Probowano
ocenié, czy istniejg powiagzania pomi¢dzy treningiem
sportowym, a zaburzeniami cyklu miesigcznego oraz
zywieniem, a zaburzeniami cyklu miesigcznego w gru-
pie kobiet uczeszczajagcych do klubow fitness. Nalezy
podkresli¢, ze ocena sposobu zywienia zostata dokona-
na jedynie subiektywnie przez respondentki, bez oceny
ilosciowej. Podobna sytuacja dotyczyta rowniez zgla-
szanych przez respondentki wystepujacych u nich za-
burzen cyklu miesigcznego oraz poziomu podejmowa-
nej aktywnosci fizycznej. Dlatego tez, przeprowadzona
analiza uzyskanych wynikow, bez wykorzystania wy-
sokospecjalistycznych narzedzi badawczych, pozwala
jedynie wskaza¢ kierunki do dalszych badan, juz z za-
stosowaniem precyzyjnego warsztatu badawczego.

WNIOSKI

Kobiety trenujace w klubach fitness, czesciej niz ko-
biety z grupy kontrolnej dbaty o prawidtowe odzywia-
nie, eliminacje produktow powszechnie uznawanych za
niezdrowe, prawidlowa liczbe 1 regularnos¢ positkow,
jak rowniez o dodatkowsa suplementacj¢ poprawiajaca
efektywno$¢ treningéw oraz wilasciwe nawodnienie
organizmu. Jednocze$nie w grupie fitness niepokoja-
cy okazat si¢ fakt, czestszego niz w grupie kontrolnej,
stosowania diet o obnizonej wartos$ci energetycznej,
czyli opierajacych si¢ na deficycie kalorycznym oraz
podejmowania glodéwek, czy tez wystgpowania zja-
wiska kompulsywnego objadania si¢. Takie schematy
odzywiania podejmowane przez kobiety z klubow fit-
ness, w potaczeniu ze zwickszong aktywnosci fizycz-
ng, mogty by¢ objawem zaburzen odzywiania. W takim
przypadku jedynie rozmowa z wykwalifikowanym die-
tetykiem mogtaby pomo6c w rozpoznaniu tych zaburzen
i skierowaniu osoby prezentujacej takie zachowania zy-
wieniowe do odpowiedniego specjalisty w celu dalszej
diagnostyki.

W grupie fitness, czgéciej niz w grupie kontrolne;j,
dochodzito do zaburzen regularnosci cyklu miesigcz-
nego. Mozna wigc przypuszczaé, ze kobiety trenujace
przyjety zbyt rygorystyczne diety i mogly w ten sposob
narazi¢ siebie na wystapienie zjawiska Triady Sports-

451



Joanna Witko$, Magdalena Hartman-Petrycka

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

452

Training With Various Recovery Times. Front
Physiol. 2018;17:1-8.

Erdman KA. A lifetime pursuit of a sports nutrition
practice. Diet Pract Res. 2015;76:150—4.

Moon JR. Body composition in athletes and sports
nutrition: an examination of the bioimpedance
analysis technique. Eur J Clin Nutr. 2013;67:S54-9.
Valenta R, Dorofeeva YA. Sport nutrition: the
role of macronutrients and minerals in endurance
exercises. Food Raw Materials. 2018;6:403-12.

Li J, Han Y, Duan F. Research on the long-term
effect of health food on track and field athletes.
Biomed Res. 2016;27:434-6.

Gavrilova N, Chernopolskaya N, Rebezov M, et al.
Specialized Sports Nutrition Foods: Review. IJPR
2020;12:998-1003.

Burke LM, Hawley JA. Swifter, higher, stronger:
What’s on the menu? Science. Diet Health.
2018;362:781-7.

Kanter M, Elkan Ch. Potato as a Source of
Nutrition for Physical Performance. Am J Potato
Res. 2019;96:201-5.

Yuan J, Jiang B, Shen W, et al. Beneficial effects
of protein hydrolysates in exercise and sports
nutrition. JBRHA 2017;31:183-8.

Wang J. Body effect and food nutrition regulation
research on athletes’ after training. Carpathian J
Food Sci Technol. 2016;8:176-184.

Berg EK. Performance nutrition for the adolescent
athlete: a realistic approach. Clin J Sport Med.
2019:5:345-52.

Williams NI, Koltun KJ, Strock NCA, et al. Female
Athlete Triad and Relative Energy Deficiency in
Sport: A Focus on Scientific Rigor Exerc Sport Sci
Rev 2019;47(4):197-205.

Warren MP, Shantha S. The female athlete.
Baillieres Best Pract Res Clin Endocrinol Metab.
2000;14(1):37-53.

Daily JP, Stumbo JR. Female athlete triad. Prim
Care 2018;45:615-24.

Faul F, Erdfelder E, Lang AG, Buchner A. G*Power
3: A flexible statistical power analysis program for
the social, behavioral, and biomedical sciences.
Behav Res Methods. 2007;39:175-191.

Faul F, Erdfelder E, Buchner A, et al. Statistical
power analyses using G*Power 3.1: Tests for
correlation and regression analyses. Behav Res
Methods. 2009;41:1149-60.

Chen H, Cohen P, Chen S. How Big is a Big Odds
Ratio? Interpreting the Magnitudes of Odds Ratios
in Epidemiological Studies. Commun Stat Stimul
Comput 2010;39:860-4.

Mehta J, Thompson B, Kling JM. The female
athlete triad: it takes a team. Cleve Clin J Med.
2018;85:313-20.

Trakman GL, Forsyth A, Hoye R, et al. Australian
team sports athletes prefer dietitians, the internet

menek. Potwierdzeniem powyzszych przypuszczen
moze by¢ fakt, ze u kobiet stosujgcych diety zbilanso-
wane i1 deklarujacych ,,podjadanie” migdzy positkami
zaobserwowano mniejsze ryzyko wystapienia zaburzen
cyklu miesigcznego.

Dla badanych sportsmenek gtéwnym zrodlem in-
formacji na temat diety, ktora jest odpowiednia pod-
czas podejmowania aktywnosci fizycznej, byt Internet.
Z profesjonalnych zrodet wiedzy i porad dietetyka sko-
rzystata mniej niz potowa trenujgcych kobiet. Wskaza-
nym byloby objecie kobiet trenujacych w klubach fitness
profesjonalnymi akcjami edukacyjnymi dotyczacymi
nie tylko zywienia w sporcie, ale rowniez mozliwosci
wystapienia kilku powigzanych ze sobg zaburzen, obje-
tych wspolng nazwa Triada Sportsmenek.

and nutritionists for sports nutrition information.
Nutr Diet. 2019;76:428-37.

21. Andrews A, Wojcik JR, Boyd JM, et al. Sports
Nutrition Knowledge among Mid-Major Division
I University Student-Athletes. J Nutr Metab. 2016;
3172460.

22. Sparks IM, Janse van Rensburg DC, Fletcher L, et
al. A cross-sectional study of 2550 amateur cyclists
shows lack of knowledge regarding relevant sports
nutrition guidelines. SAJSM 2018;30:1-6.

23. Ramos-Jiménez A, Hernandez-Torres RP,
Wall-Medrano A, et al. Gender- and hydration-
associated differences in the physiological response
to spinning. Nutr Hosp. 2014;29:644-51.

24. Belval LN, Hosokawa Y, Casa DJ, et al. Practical
Hydration Solutions for Sports. Nutrients.
2019;11:1550.

25. Keen DA, Constantopoulos E, Konhilas JP. The
impact of post-exercise hydration with deep-
ocean mineral water on rehydration and exercise
performance. J Int Soc Sports Nutr. 2016;13:2-4.

26. Pallarés JG, Martinez-Abellan A, Lopez-Gullon
JM, et al. Muscle contraction velocity, strength and
power output changes following different degrees
of hypohydration in competitive olympic combat
sports. J Int Soc Sports Nutr. 2016;13:1-9.

27. Chycki J, Kurylas A, Maszczyk A, et al. Alkaline
water improves exercise-induced metabolic
acidosis and enhances anaerobic exercise
performance in combat sport athletes. Plos One.
2018;19:1-10.

28. Urdampilleta A, Gomez-Zorita S. From
dehydration to hyperhidration isotonic and diuretic
drinks and hyperhydratant aids in sport. Nutr
Hosp. 2014;29:21-5.

29. Suh SH, Paik 1Y, Jacobs K. Regulation of blood
glucose homeostasis during prolonged exercise.
Mol Cells. 2007;23:272-9.



The nutritional habits of women who train in fitness...

Zachowania zywieniowe kobiet trenujacych...

30. Barbuica SI. Study on the Use of Vegetables
and Fruits in Athlete’s Nutrition. J Anim Sci
Biotechnol. 2015;48:215-7.

31. Orzet D, Kosendiak A, Bronkowska M.
Comparison of vegetables and fruit consumption
frequency by athletes before and after marathon.
Rocz Panstw Zakl Hig. 2018;69:267-72.

32. Da Boit M, Hunter AM, Gray SR. Fit with good
fat? The role of n-3 polyunsaturated fatty acids on
exercise performance. Metabolism. 2017;66:45-54.

33. Takeda T, Imoto Y, Nagasawa H, et al. Fish
Consumption and Premenstrual Syndrome and
Dysphoric Disorder in Japanese Collegiate Athletes.
J Pediatr Adolesc Gynecol. 2016;29:386-9.

34. Ward WE, Chilibeck PD, Comelli EM, et
al. Research in nutritional supplements and
nutraceuticals for health, physical activity, and
performance: moving forward. Appl Physiol Nutr
Metab. 2019;44:455-60.

35. Loraine K. Supplement regulation for sports nutrition
supplements. J Legal Med. 2018;38:271-85.

36. Rusu ME, Popa DS. Protein food and amino acid
supplements in athletes’ diet. HSRM 2016;17:146-52.

37. Web page Australian Sports Commission https:/
www.ausport.gov.au/ais/nutrision/supplements/
classification.

38. Colledge F, Cody R, Piihse U, et al. Responses
of fitness center employees to cases of suspected
eating disorders or excessive exercise. J Eat
Disord. 2020;8:8.

39. Frisch RE. The right weight: body fat, menarche,
and fertility. Nutrition. 1996;12:452-53.

40. Frisch RE. Critical fat. Science. 1993;261:1103-04.

41. Loucks AB, Thuma JR. Luteinizing hormone
pulsatility is disrupted at a threshold of energy
availability in regularly menstruating women. J
Clin Endocrinol Metab. 2003;88:297-311.

Received: 05.07.2021

Accepted for publication: 08.11.2021
Otrzymano: 05.07.2021 r.

Zaakceptowano do publikacji: 08.11.2021 r.

Address for correspondence:

Adres do korespondencji:

Dr n. med. Joanna Witko$

Krakowska Akademia im. A. Frycza Modrzewskiego
w Krakowie

ul. G. Herlinga-Grudzinskiego 1, 30-705 Krakéw

Tel. 12 253 44 00

E-mail: jwitkos@afm.edu.pl

453



