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ABSTRACT
Background. The somatic features of the athletes’ bodies partially determine their sporting level and are conditioned to 
a large extent by the state of nutrition. 
Objective. The aim of this paper is to present nutritional status and its correlation with the somatic determinants of training 
athletes and physical education students.
Material and methods. This study involved 12 weightlifting players (subgroup-WL), 15 soccer players (subgroup-SP), 12 
table tennis players (subgroup-TT) and 12 female students of physical education (subgroup-C). In all subjects, the age and 
somatic variables were recorded and the daily intake of energy, water, proteins, fats and carbohydrates was determined by 
24-h dietary recalls. 
Results. Although the analysis of variance did not show significant differences in somatic variables and nutrition data, 
post hoc analysis showed significant differences between some subgroups in terms of age, BMI, fat content (BF), fat-free 
mass (FFM) and the amount of water, protein and carbohydrates consumed during the day. It was also shown that somatic 
variables correlated with relatively expressed amounts of energy, proteins and carbohydrates consumed in individual 
subgroups, as well as in the whole group formed from all subgroups of studied women. In addition, there were significant 
correlations between somatic variables and the total amount of water consumed in the whole group and the total amount of 
protein consumed in subgroup C (p<0.05), as well as the total amount of fat consumed in subgroup WL.
Conclusions. In summary, it was found that the examined women used an abnormal hypoenergetic diet with too low 
carbohydrate content in which were more useful relative than absolute amounts of consumed proteins, fats and carbohydrates. 
In this unfavorable situation, dietary education of the respondents seems to be necessary. 
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STRESZCZENIE
Wprowadzenie. Cechy somatyczne organizmu sportowca częściowo determinują jego poziom sportowy i są uwarunkowane 
w znacznym stopniu stanem odżywienia. 
Cel. Celem prezentowanej pracy jest przedstawienie stanu odżywienia i jego współzależności z somatycznymi 
uwarunkowaniami trenujących sportsmenek i studentek wychowania fizycznego. 
Materiał i metody. Badaniom poddano 12 zawodniczek podnoszących ciężary (podgrupa- WL), 15 piłkarek nożnych (pod-
grupa- FP), 12 tenisistek stołowych (podgrupa- TT) oraz 12 studentek wychowania fizyczngo (podgrupa- C). U wszystkich 
badanych zarejestrowano wiek i zmienne somatyczne oraz określono dobową ilość przyjmowanej energii, wody, białek, 
tłuszczów i węglowodanów z zastosowaniem techniki 24 h rejestracji wstecznej. 
Wyniki. Pomimo, że analiza wariancji nie wykazała istotnych różnic w zakresie zmiennych somatycznych i danych żywie-
niowych to w analizie post hoc wykazano występowanie istotnych różnic pomiędzy niektórymi podgrupami w zakresie: 
wieku, wskaźnika BMI, zawartości tłuszczu (BF), beztłuszczowej masy ciała (FFM) oraz ilości wody, białka i węglowo-
danów spożywanych w ciągu doby. Wykazano też, że zmienne somatyczne korelowały z względnie wyrażonymi ilościami 
spożywanej energii, białek i węglowodanów w poszczególnych podgrupach, jak i w całej grupie utworzonej ze wszystkich 
podgroup badanych kobiet. Ponadto wystąpiły istotne korelacje pomiędzy zmiennymi somatycznymi a globalną ilością 
spożywanej wody w całej grupie oraz globalną ilością spożywanego białka w podgroupie C (p<0.05), jak i globalną ilością 
spożywanego tłuszczu w podgroupie WL.
Wnioski. Reasumując, stwierdzono, że badane kobiety stosowały nieprawidłową hipoenergetyczną dietę o zbyt małej 
zawartości węglowodanów w kontroli której bardziej przydatne były relatywne niż absolutne ilości spożywanych białek, 
tłuszczów i węglowodanów. W tej niekorzystnej sytuacji edukacja dietetyczna badanych wydaje się być konieczna. 

Słowa kluczowe: skład ciała, odżywianie, kobiety, sportowcy 
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INTRODUCTION

Nutrition in competitive sports is an important 
element in the preparation of athletes and has its 
specificity depending on the type of sport. In endurance 
sports, more carbohydrates and water are consumed, 
and in strength sports, the consumption of more 
proteins is characteristic [7]. In soccer, both aerobic 
and anaerobic sources of energy supply are stimulated 
[1]. Hence, in the energy demand of soccer players, the 
important role is played by carbohydrates, the content 
of which reaches 5-7 g/kg of body weight under 
training conditions, and during sports competitions 
even up to 10g/kg [24]. Often, soccer players do not 
pay enough attention to the proper diet. And so Ruiz 
et al. [33] presented an incorrect soccer diet with 
the following composition: 17.0% protein, 46.0% 
carbohydrates, and 37.0% fat. It should also be noted 
that training and soccer matches are played in various 
weather conditions and for 90 minutes duration of the 
match, especially at high ambient temperature, the 
water intake increases significantly and thus prevents 
the dehydration of the body [23]. 

There are divergent opinions about the amount 
of energy ingredients consumed in strength sports [3, 
12]. On the other hand, there are opinions regarding 
the increased amount of protein consumed in these 
types of sports [9].

Such differentiation in the amount of energy 
components accepted might affect the somatic conditions 
of the tested athletes, which have a strong relationship 
with the achieved sport level [28]. If, in addition, the 
various impact of weight training in weight lifting and 
speed and endurance training characterizing soccer are 
taken into account, as well as specific phosphagen and 
oxidative training used in table tennis, then one can 
expect the adaptive differences in the body and somatic 
conditions between people representing these types 
sports [26, 20, 21]. Therefore, the presented work shows 
the composition of used diets and their relationship with 
the somatic variables of female weightlifters, soccer 
players and table tennis players against the background 
of physical education students of similar age. 

MATERIAL AND METHODS

51 women, including 12 weightlifters (WL), 
15 soccer players (SP), 12 table tennis players (TT) 
and 12 women from the control subgroup (C) were 
examined. Each of the surveyed women were over 18 
years old and none of them exceeded the age of 25. 
The sportswomen of the three subgroups represented 
the level II and higher sports classes. All women from 
C subgroup were students of physical education and 
lived in a student’s hostel. Out of subgroup WL, 3 
women lived in the student’s hostel and 3 of them 

were students at the physical education department. In 
subgroups SP and TT, these numbers were: 5, 7 and 4, 
3 respectively. At the beginning, age and basic somatic 
data were defined for all subjects, including the body 
height (BH) using an anthropometer, body mass (BM) 
and body composition with respect to fat content (BF), 
fat-free mass (FFM) and total water content (TBW) 
were determined using body fat analyzer Tanita 
TBF 300A, Japan, with the electrical bio-impedance 
method. The BMI index was also calculated.

Evaluation of energy and nutrients intake was 
performed by 24-h dietary recalls, which were 
collected for 3 selected days. The amount of consumed 
foods was estimated by using photographs from the 
book „Album of photograph of food products and 
dishes” [34]. Calculation of daily intake of energy, 
water, proteins, fats, and carbohydrates were made 
with Polish professional software Diet-5. The results 
were subjected to statistical analysis. Descriptive 
statistics (mean, standard deviation) were calculated. 
Analysis of variance (ANOVA) and as a post-hoc test 
NIR was used. The relationship between studied data 
was determined by calculation Pearson correlation 
coefficient. 

Statistically significant differences were found at 
the level of p<0.05. The software Statistica 13.1 was 
used for calculations. The approval for conducting the 
research was obtained from Bioethical Commission at 
the Jan Dlugosz University in Czestochowa (Poland).

RESULTS

The applied analysis of variance shows that within 
the age and individual somatic variables there were 
no statistically significant differences between the 
studied women subgroups (Table 1). Nevertheless, 
post hoc analysis shows that such differences occurred 
and are related to: age (WL vs. SP, p=0.032; WL 
vs. C, p=0.015), BMI (WL vs. C, p=0.044; TT vs. 
C, p=0.034), percent and absolute BF (WL vs. C, 
p=0.043), percentage expressed FFM (WL vs. C, 
p=0.043; TT vs. C, p=0.033) and percentage expressed 
TBW (TT vs. C, p=0,039). 

Also, the analysis of variance did not show 
statistically significant differences between the studied 
subgroups of women in terms of the intake amount of 
energy, water, proteins, fats and carbohydrates (Table 
2). However, a post hoc analysis shows that women 
from C subgroup consumed more water each day 
(2644.60±770.93g/kg) than women from SP subgroup 
(1901.00±660.04 g/kg), which was statistically 
significant difference (p=0.0163). In addition, post 
hoc analysis shows that women from C subgroup 
consumed more proteins per day (1.55±0.30 g/kg) than 
women from TT subgroup (1.20±0.33 g/kg), which 
was a statistically significant difference (p=0.0296). 

Body composition and nutrition of female athletes
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When the daily value of intake energy was expressed 
in percentage, then it turned out that women from 
subgroup C (21.66±3.20%) consumed more proteins 
than women from TT subgroup (17.67±3.31%) and 
women from subgroup WL (17.80±4.40%), which 
in the first case (p=0.009) and in the second case 
(p=0.0122) is statistically significant difference. Post 
hoc analysis also shows that the players from subgroup 
WL consumed more carbohydrates (244.1±51.04 g) 
than those of from subgroup C (191.87±49.62 g) and 
the difference was at the level p=0.0267).

It was also shown that in the combined group of 
women there were no significant relationships between 
somatic variables and the global amount of energy 
delivered to the body. 

However, BM, percentage and absolute BF, 
absolute FFM, absolute TBW and BMI correlated 
significantly statistically in a negative manner with 
the relative amount of intake energy, as well as with 
the relative amounts of proteins and carbohydrates 
supplied. There were also statistically significant 
positive correlation coefficients between the 
percentages of FFM, TBW and relative amounts of 
intake energy, water, proteins and carbohydrates. 

Table 1. Statistical differences of age and somatic variables between investigated weightlifters (WL), soccer players (SP),  
              table tennis players (TT) and women from the control group (C)

Variables/F;p Group Mean ±SD

Age [l]
F=2.570; p=0.065

WL 19.33 1.72
SP 21.27 2.69
TT 21.17 2.21
C 21.67 2.19

Body height [cm]
F=0.305; p=0.821

WL 164.50 8.05
SP 165.53 6.02
TT 166.92 8.09
C 166.58 5.11

Body weight [kg]
F=0.922; p=0.437

WL 61.58 9.81
SP 60.03 8.92
TT 60.63 7.96
C 56.32 5.91

BMI [kg/m2]
F=1.903; p=0.141

WL 22.74 3.35
SP 21.84 2.58
TT 21.75 2.49
C 20.26 1.64

Fat [%]
F=2.050; p=0.119

WL 25.43 6.91
SP 24.35 7.23
TT 25.74 5.95
C 19.92 5.69

Fat [kg]
F=1.904; p=0.141

WL 16.20 6.26
SP 15.18  6.09
TT 16.03  5.58
C 11.45  3.95

Free fat mass [%]
F=1.904; p=0.141

WL 74.55  6.90
SP 75.65  7.20
TT 74.23  5.95
C 80.07  5.65

Free fat mass [kg]
F=0.107; p=0.955

WL 45.39  4.53
SP 44.87  3.43
TT 44.58  2.74
C 44.87  3.35

Content of water TBW [%]
F=1.901; p=0.142

WL 54.59  5.05
SP 55.94  5.76
TT 54.34  4.33
C 58.63  4.14

Content of water TBW [kg]
F=0.138; p=0.936

WL 33.24  3.31
SP 33.15  2.48
TT 32.64  2.02
C 32.85  2.46
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In addition, there were significant negative correlations 
between body mass (r=-0.321, p<0.05), percent  
(r=-0.363, p<0.01), absolute (r=-0.380; p<0.01) body 
fat and the amount of intake water. 

In the individual subgroups, somatic and 
dietary relationships occurred with varying 

frequency (Table 4). The relationships between 
somatic and relative to body weight as well as the 
carbohydrate intake percentage were observed in 
all subgroups of subjects. Significant correlations 
of somatic variables with relative amounts of intake 
energy were found in all subgroups of athletes.  

Table 2. Statistical differences in diet content between weightlifters (WL), soccer players (SP), table tennis players (TT)  
              and women from the control group (C)

Variables/F;p Group Mean ±SD

Energy [kcal] 
F=0.655;
p=0.572

WL 1832.45 334.71
SP 1714.49 345.24
TT 1682.21 301.47
C 1610.06 204.54

Energy [kcal/kg]
F=0.175; p=0.908

WL 29.80 7.91
SP 28.59 8.41
TT 29.16 8.25
C 28.47 5.42

Water [ml]
F=1.666; p=0.178 

WL 2083.47 1072.88
SP 1901.00 660.04
TT 2131.23 820.35
C 2644.60 770.93

Protein [g]
F=0.622; p=0.618

WL 79.14 24.21
SP 80.94 20.40
TT 72.28 19.31
C 85.15 19.17

Protein [g/kg]
F=0.880; p=0.458 

WL 1.27 0.40
SP 1.35 0.38
TT 1.20 0.33 
C 1.53 0.30

Protein [%]
F=1.850; p=0.138

WL 17.80 4.40
SP 19.34  3.40
TT 17.67  3.31
C 21.66 3.20

Fat [g]
F=0.745; p=0.579

WL 55.43 11.91
SP 54.15 12.23
TT 54.64 11.95
C 52.11 10.69

Fat [%]
F=1.741; p=0.170

WL 27.60 5.26
SP 28.75 6.09
TT 29.58 6.58
C 29.45 5.95

Carbohydrate [g]
F=1.677; p=0.197

WL 244.41 51.04
SP 215.64 50.76
TT 216.66 50.11
C 191.87 49.62

Carbohydrate [g/kg] 
F=0.830; p=0.461 

WL 3.96 1.28
SP 3.59 1.11
TT 3.53 1.08
C 3.44 1.15

Carbohydrate [%]
F=0.975;
p=0.395

WL 54.59  8.53
SP 51.58  8.72
TT 52.80  7.65
C 48.84  6.01

Body composition and nutrition of female athletes
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Also, somatic variables correlated significantly with 
the global and relative amount of intake proteins 
only in the subgroup of female students in the first 
case and in subgroups WL and SP in the second case. 
Significant correlations of somatic variables with 
global and percentage of fat intake were also observed 
only in subgroup WL.

DISCUSSION

Although the analysis of variance did not show 
significant differences in the BMI index, post hoc 
analysis showed that subgroup WL achieved significantly 

higher values   of this variable than subgroups C and 
TT. Unfortunately, higher values   of BMI index in 
the strength-trained group of women did not result in 
FFM increase and were the expression of higher fat 
content in this subgroup in relation to subgroup C. It 
is known that strength training to a greater extent than 
other types of physical loads leads to higher values of 
BMI by increasing FFM, mainly in men, but it does not 
always lead to a significant reduction of BF [27]. This 
process is less developed in women and in the presented 
studies, the fat content in WL slightly exceeded the 
upper physiological tolerance limit for adults, untrained 
women. In addition, it should be noted that the tested 

Table 3. Correlation coefficients between somatic variables and nutritional ingredients for all women (n=51)

Variables Energy [kcal/kg] H2O [ml] Protein [g/kg] Carbohydrate [g/kg]

BM [kg] -0.5004*** -0.3209* -0.5150*** -0.4936***

BH [cm] -0.1910 -0.1716 -0.2446 -0.1934

BF [%] -0.4350** -0.3628** -0.4564*** -0.4162**

BF [kg] -0.4793*** -0.3802** -0.5021*** -0.4649***

FFM [%] 0.4353** 0.3624** 0.4565*** 0.4162**

FFM [kg] -0.4103** -0.1432 -0.4074** -0.4182**

TBW [%] 0.4910*** 0.3771** 0.5118*** 0.4396**

TBW [kg] -0.3370* -0.1158 -0.3337** -0.3804**

BMI [kg/m2] -0.4692*** -0.2504 -0.4311** -0.4537***
*p<0.05; **p<0.01; ***p<0.001

Table 4. Correlation coefficients of somatic variables and energy, proteins, fat and carbohydrates intake for all subgroups

Variables BM
[kg]

BH
[cm]

BF
[%]

BF
[kg]

FFM
[%]

FFM
[kg]

TBW
[%]

TBW
[kg]

BMI
[kg/m2]

Energy
[kcal/kg]

-0.622 a

-0.667 b

NS

NS
-0.767 b b

NS

NS
-0.615b

-0.586c

NS
-0.650 b

-0.584 c

NS
-0.604 b

0.586 c

NS
-0.772 b b

NS

NS
NS

0.589 c

NS
NS
NS

NS
NS

-0.633 c

Proteins [g]

Proteins [g/kg]

0.677 d

-0.568 a

-0.560 b

NS
NS

NS

0.572 d

0.580 a

NS

0.651 d

-0.608 a

-0.576 b

-0.576 d

0.580 a

NS

0.595 d

NS

NS

-0.573 d

0.583 a

0.659 b

NS
NS

NS

0.587 d

NS

NS

Fat [g]

Fat [%]

NS

0.583 a

0.686 a a

NS

NS

NS

NS

NS

NS

NS

0.649 a

0.692 a a

NS

NS

0.651 a

0.694 a a

NS

NS

Carbohydrate
[g/kg]

Carbohydrate
[%]

-0.625 a

-0.630 b

-0.554 c

-0.703 d

NS
-0.663 d

NS
-0.728 b b

NS

-0.566 d

NS
NS

NS
-0.589b

-0.625c

NS
NS

-0.553d

-0.553 a

-0.614 b

-0.608 c

NS
NS

-0.620 d

NS
0.585 b

0.624 c

NS
NS

0.553 d

-0.591 a

-0.557 b

NS

-0.588 d

NS
NS

NS
0.676 b

0.626 c

NS
NS
NS

-0.593 a

NS
NS

-0.585 d

-0.577 d

NS

-0.618 a

NS
-0.686 c

NS
NS

-0.577 d

a – subgroup WL; b – subgroup SP; c – subgroup TT; d – subgroup C 
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WL sportswomen were significantly younger than those 
from subgroups C and SP and for this reason probably did 
not develop a sufficiently large FFM. The consequence 
of the different content of adipose tissue in the studied 
subgroups was the difference between them in the 
FFM range. Lack of clearly marked somatic adaptive 
changes in the SP subgroup against the background 
of other studied women is surprising because modern 
soccer training contains high loads reaching 90-95% of 
the maximum heart rate, as well as significant strength 
loads generating development of players’ power [13]. 
However, it is necessary to approach this data in 
a relative manner because the training loads for women 
are significantly lower than for men. For example, one 
can compare the training loads in futsal in which men 
during the match on average run about 4,000 m [2] 
while women only about 2,730 m [4]. It was also found 
that women’s physical performance in soccer depends 
significantly on the level of VO2max [19], as well as on 
the amount of anaerobic power developed in strength 
and speed training [17]. 

Therefore, in order to increase the value of this 
specific physical performance, soccer players should 
perform endurance, strength and speed training, which 
should significantly change their body composition. 
Similarly, lower training loads occur in other types 
of women’s sports in relation to men’s physical loads 
and to a lesser extent modify the somatic conditions of 
sportswomen. Women who participated in our research 
represented the average sports level and therefore 
it should be assumed that these small differences in 
body composition between the studied subgroups were 
less modified by the type of applied training and the 
more important reason underlying these unfavorable 
changes was the different lifestyle of the individual 
subgroups. Women included in subgroup WL mostly 
lived in family homes and 3 of them as students 
lived in student hostels, about 30% of women from 
subgroups SP and TT lived with their families and 
the remaining part were students living in student 
hostels. Only about half of the surveyed sportswomen 
were students of physical education. However, all 
women from subgroup C were students of physical 
education and lived in student hostels, where they 
adopted a specific lifestyle, including consumption of 
too few energy components, an incorrect composition 
of their diet, lack of systematic nutrition, too little 
sleep or alcohol abuse [14, 29]. Such a lifestyle leads 
to negative somatic consequences and imitates the 
obesity process [35]. On the other hand, some of the 
students were lead to erroneous care for the aesthetics 
of their own body and it mainly consisted of taking 
too small amounts of food [15]. In our study, subgroup 
C cultivated a typical student lifestyle, which was 
characterized by a tendency to consume smaller 
amounts of energy ingredients than subgroups WL, 

SP as well as TT. Moreover, in subgroup C there 
was also increased energy expenditure every day, 
because they were burdened with the obligatory 
physical activities included in the physical education 
study program. On the other hand, about half of 
the surveyed sportswomen were not students from 
physical education department and they participated 
in sports trainings most frequently three times per 
week. Therefore, it should be assumed that the daily 
energy expenditure of all studied subgroups was at 
a similar level. Hence, it should be concluded that the 
significantly lower BMI and fat content in subgroup 
C than in subgroups WL and TT demonstrated by the 
post hoc test are the expression of a different lifestyle 
of these women, including the wrong diet, which 
modified their body composition and weight [36]. 
The small amounts of energy ingredients supplied to 
the body in all subgroups, i.e. carbohydrates and fats, 
caused that the global amount of energy delivered in 
the daily diet was insufficient. It is believed that daily 
sports’ nutrition below 2200 kcal is a low-energy diet 
[10]. This has been confirmed by Celejowa [7], who has 
established that the daily energy intake should be 70-
77 kcal/kg; 65-70 kcal/kg; 62-69 kcal/kg in subgroups 
WL, SP and TT, respectively. This comparison shows 
that among the trained women and in group C there 
was an energy deficit, which has increased by the 
increased physical activity of these women. This 
unfavorable phenomenon is also confirmed by the 
lack of statistically significant correlations between 
body mass, BMI, other somatic variables and the total 
amount of energy delivered to the body [16]. In our 
research, an additional factor modifying the lack of 
relationships between somatic variables and reduced 
amount of intake energy ingredients was increased 
during physical activity but in the case of Pysz et al. 
[30] it was the accelerated somatic development of 
10-12 year old children. It was also observed in our 
study that under energy deficit conditions there are 
significant correlations of somatic variables and the 
relative amount of energy supplied to the body. These 
correlations occurred most frequently in the combined 
group of 51 women and in three subgroups of athletes. 
The lack of these correlations in subgroup C is difficult 
to explain, but it is likely that this is due to a significant 
energy deficit in this subgroup. It should also be 
mentioned that the BMI index even in the subgroups 
of athletes is not universally a reliable indicator of 
post-training somatic adaptation, as it does not always 
correlate with the size of muscle or bone mass as well 
as more often with the percentage of fat in the body 
[11].

In terms of the amount of water consumed, women 
from individual subgroups differed statistically and the 
most of it was consumed in subgroup C. It should be 
recognized that these quantities were physiologically 
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appropriate and in this context women from the trained 
subgroups consumed too small volume of water [31, 
22, 18]. The calculated correlation coefficients between 
somatic variables and the global amount of intake water 
were statistically insignificant in individual subgroups, 
which may be related to their small number. However, 
the amount of globally consumed water correlated with 
somatic variables in the combined group of women 
(Table 3). In this group, among other things, a negative 
correlation was found between the size of body weight 
and the global amount of drinking water, which 
indicates the above-mentioned too low consumption of 
water, especially by the trained subgroups. Reflecting 
such relationships in terms of the amount of consumed 
water is the tendency to appear larger relative TBW 
values, especially in subgroup C. 

If the relative amount of intake proteins taken into 
consideration, it turned out that in all subgroups it was 
correct and exceeded 1 g/kg. However, after taking into 
account the increased physical activity of the studied 
women, the best values were observed   in subgroup 
C. The global content of these ingredients in the diet 
of women from subgroup C correlated positively 
with body weight and other somatic conditions, as in 
Pysz et al., study [30]. Similar correlations occurred 
in relation to FFM, BMI and other somatic variables 
(Table 4). It is also known that the correct amount of 
consumed protein is used for more intensive muscle 
recovery, which increases the amount of FFM and the 
accompanying increased water content in the body [6]. 
These processes were visible in subgroup C in which 
the percentages of FFM and TBW shows an upward 
trend with respect to the other subgroup. However, 
in the combined group of studied women there were 
no significant correlations of somatic variables and 
global protein intake, which may indicate that under 
the conditions of low energy diet, increased physical 
activity disturbs the occurrence of such relationships, 
which may be due to insufficient protein intake under 
these conditions. In addition, the relative amounts of 
intake proteins correlated with somatic variables in 
subgroups WL and SP, as well as in the entire combined 
group of women, which indicates the important role of 
proteins in the somatic structure of body and stress the 
use of such a relative indicator in the assessment of 
somatic interdependencies. 

The percentage of intake fat by the examined 
women appears to be correct and was similar in all 
subgroups. However, taking into account the fact that 
the energy value of used diets is significantly lower 
then the amount of intake fat may turn out to be 
too low. The lack of correlation between global and 
relative amounts of intake fat and somatic variables 
in the combined group of women, as well as in 
subgroups SP, TT and C may indicate a less significant 
importance of these dietary ingredients in modifying 

somatic conditions. On the other hand, the positive 
correlation of BM, FFM and TBW with the global and 
percentage of fat provided in the diet WL suggests that 
the lack of fat in this group of women did not occur, 
or was tolerated, or was compensated in another way. 

The studied groups differed in the amount of 
carbohydrates in the diet and its relative intake was 
too low in all subgroups under the conditions of 
increased physical activity [5, 18, 25]. The lack of 
significant correlations between somatic and total as 
well as the percentage amount of intake carbohydrates 
allows concluding that these ingredients is deficient in 
the applied diets and/or it suggest uselessness of both 
carbohydrate indicators in the assessment of somatic 
conditions of the body. However, relative to body 
weight, the amount of intake carbohydrates correlated 
with the somatic variables of all subgroups and the 
combined group, which underlines the effectiveness 
of this indicator in the assessment of the somatic-
nutritional relationship of the subjects. 

The analysis shows that the surveyed women did 
not eat properly and therefore the impact of their diets 
on the somatic variables were not always correctly 
reflected. This erroneous combination of diets in the 
individual subgroups confirms the recommendation 
of Celejowa [7], which suggests that the proportions 
of proteins, fats and carbohydrates, appropriate in 
athletes’, weightlifters, soccer and table tennis players 
diets should be shaped in the following proportions: 
14%, 31%, 55%; 14%, 29%, 57%; 14%, 29%, 57%.

In the case of people examined in this study, 
the obtained values were different from the 
recommended ones and amounted respectively to: 
WL - 17.80±4.40%, 27.60±5.26%, 54.59±8.53%; 
SP - 19.34±3.40%, 28.75±6.09%, 51.58±8.72%; and 
TT - 17.67±3.31%, 29.58±6.58%, 52.80±7.65%. This 
abnormal nutritional tendency was also observed by 
other authors, both in training and inactive people, 
who observed additional nutritional mistakes such 
as excessive consumption of simple sugars, low fiber 
intake or excessive micronutrient supplementation [8, 
32]. Apart from improper nutrition, too low intensity of 
applied training, not differing from the physical loads 
of students of physical education, resulted in only 
slight somatic modifications in case of the examined 
women. 

CONCLUSIONS

1. An abnormal, hypoenergetic diet with insufficient 
water and carbohydrate content used in conditions 
of increased physical activity, combined with 
a specific lifestyle, only slightly modified the 
somatic parameters of the body.

2. Global amounts of consumed energy, proteins, fats 
and carbohydrates incorrectly or not at all reflect 
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the somatic determinants of the body of physically 
active women in conditions of negative energy 
balance.

3. A good indicator of somatic and nutritional 
relations of physically active women in the 
conditions of a negative energy balance appear 
to be the relatively expressed amounts of intake 
energy, proteins, fats and carbohydrates.

4. In the unfavorable nutritional situation of the 
surveyed women, their dietary education seems to 
be necessary.
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