
Biomedical Human Kinetics, 5, 99–107, 2013
DOI: 10.2478/bhk-2013-0015

Original Paper

Dietary intake of energy and selected nutrients and plasma lipid profile 
in young women and men with different levels of physical activity
Marzena Malara, Elżbieta Hübner-Woźniak

Department of Biochemistry and Biology, University of Physical Education in Warsaw, Poland

Summary

Study aim: The purpose was to assess dietary intake of energy and selected nutrients and plasma lipid profile in young 
women and men with different levels of physical activity.
Material and methods: The research included a total of 116 female and male students at the University of Physical Edu-
cation who differed in their levels of physical activity. Analysis of the diets was based on 24-hour dietary interviews col-
lected over 4 days prior to blood collection. Concentrations of total cholesterol (TC), HDL cholesterol (HDL-C), and 
triacylglycerol (TG) were measured in venous blood. In addition, the concentration of LDL cholesterol (LDL-C) and 
the ratios of TC / HDL-C and LDL-C/HDL-C were calculated.
Results: Women, regardless of their physical activity levels, were characterized by a significantly higher concentration 
of total cholesterol in plasma (4.8 and 4.5 mmol/L, respectively – in training participants; 4.7 and 4.3 mmol/L, respec-
tively – in non-training participants), although their dietary intake of cholesterol was significantly lower in comparison 
with the corresponding groups of men (282.0 and 484.7 mg, respectively – in training participants; 252.6 and 400.2 mg, 
respectively – in non-training participants). A trend toward a worse lipid profile of training women and men compared 
with the corresponding groups of non-training participants was also observed.
Conclusions: Increased physical activity in the groups of training women and men was not a sufficient stimulus to induce 
positive changes in their lipid profiles. Nor can it be excluded that the observed differences were the result of diet, as 
dietary intake of cholesterol in the groups of training women and men was higher compared with the corresponding 
groups of non-training participants.
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Introduction

It is commonly known that factors such as gender, 
age, diet, physical activity, and substance abuse have 
an impact on the proper functioning of the body. The 
findings of numerous studies have indicated a close re-
lationship between rational nutrition and regular physi-
cal activity, and the lower risk of atherosclerosis and its 
sequelae in the form of cardiovascular disease. These 
illnesses, related to disorders of lipids and lipoproteins, 
manifest in increased concentrations of triglycerides, 
total cholesterol, and LDL cholesterol, as well as de-
creased concentrations of plasma HDL cholesterol [36].

Unbalanced diet, as characterized by an excess of 
energy relative to demand as well as a high content 
of fat rich in saturated fatty acids, has been shown to 
contribute to disorders of lipid profile [5]. Jakobsen 
et al. [18] found that the risk of cardiovascular disease 

increased significantly in women whose dietary intake 
of saturated fats rose by 5%. However, such a relation-
ship was not observed among men. Similarly, Montoya 
[29] noted that in a group of people who for 4-5 weeks 
consumed a diet rich in saturated fats, the concentra-
tions of TG, TC, and LDL-C in plasma increased in 
comparison with people who had a diet rich in mono-
unsaturated fats and polyunsaturated fats for the same 
period, though the percentage of energy from fat in 
both types of diets was the same. High intake of cho-
lesterol, usually associated with a diet containing an 
excess of saturated fats, and high intake of trans un-
saturated fatty acids isomers adversely affect lipid 
profile equally [3, 23]. However, dietary cholesterol is 
absorbed from the gastrointestinal tract at rates up to 
25–30%. The degree of its absorption depends mostly 
on the amount of bile secreted and, to a lesser extent, 
on fat and cholesterol levels in foods. Much of the data 
in the literature also indicate that reducing the supply 
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of cholesterol in a diet and the factors that decrease in-
testinal cholesterol absorption only minimally contrib-
ute to lowering concentrations of plasma cholesterol 
[21]. Furthermore, it should be noted that cholesterol 
is constantly synthesized in the human body, and the 
initial substrate for production of this compound is 
acetyl-CoA. Endogenous synthesis of cholesterol is lo-
cated mainly in the liver and depends in part on the de-
gree of intestinal cholesterol re-absorption from bile, 
as well as the supply of cholesterol and saturated and 
unsaturated fatty acids in a diet [2]. Research findings 
also suggest that a high dietary intake of carbohydrates 
with a high glycemic index, such as sucrose and its com-
ponent fructose, may contribute to the development of 
hypertriglyceridemia and insulin resistance, which in-
crease the risk of cardiovascular disease [11, 37]. Bantle 
et al. [1] observed a significant increase in the concen-
tration of plasma triacylglycerol and lack of change in 
the concentrations of total cholesterol and its fractions 
in a group of men who for 6 weeks consumed a diet of 
which 17% was energy from fructose. 

It should also be emphasized that a diet contain-
ing an adequate amount of unsaturated fatty acids has 
a positive effect on lipids and lipoproteins in the body. 
This was confirmed by Hodson [16] and Müller [30], 
who observed favorable changes in the lipid profiles of 
participants who replaced in their diets products rich 
in saturated fats with products rich in unsaturated fats. 

Moreover, it has been demonstrated that even a mod-
erately high intake of carbohydrates with a low glycemic 
index helps to lower the risk of cardiovascular disease. 
Vidon et al. [40] demonstrated both a significant de-
crease in the total cholesterol and LDL cholesterol con-
centrations as well as an increase in the concentration 
of HDL-C lipoprotein in their research involving people 
who for a period of 3 weeks consumed a diet character-
ized by a higher amounts of energy derived from carbo-
hydrates and a lower amounts of energy from fat. 

Favorable changes in a plasma lipid profile have 
also been observed as a result of increased consump-
tion of fruits and vegetables that are a rich source of 
dietary fiber [33, 35]. Erkkila et al. [8] found that the 
total cholesterol concentration in plasma and the risk 
of cardiovascular disease were significantly and nega-
tively correlated with the intake of dietary fiber. 

Undoubtedly, regular physical activity has a benefi-
cial impact on lipid profile, as active people have lower 
concentrations of triglycerides, total cholesterol, LDL 
cholesterol and higher concentrations of HDL choles-
terol in plasma in comparison with inactive people [15].

At the same time, there have been no conclusive 
findings in regard to what intensity, frequency, and 
duration of exercise are sufficient to induce favorable 
changes in lipid profiles. Okura et al. [32] demonstrated 

that a decrease in LDL-C concentration was greater 
after high-intensity physical activity than after low-in-
tensity activity. Yet Durstine et al. [7] have suggested 
that favorable changes in lipid profile observed as a re-
sult of exercise depend mostly on the duration of train-
ing and initial levels of lipid profile components. 

In addition, data in the literature have shown that 
sex is an important factor in the regulation of lipids and 
lipoproteins in the body. Men’s lipid profile has higher 
concentrations of both triglycerides and LDL choles-
terol, and a lower concentration of HDL cholesterol in 
plasma, in comparison with women’s lipid profile [10]. 
Female sex hormones are believed to be responsible 
for these differences because the hormonal changes 
caused by menopause promote adverse changes in 
lipid profile, which increases the risk of cardiovascular 
disease in a group of the women compared with men of 
the same age [14]. 

Taking into consideration the influence of the fac-
tors noted above on the metabolism of lipids and lipo-
proteins, the purpose of this study was to assess dietary 
intake of energy and selected nutrients and plasma 
lipid profile in young women and men with different 
levels of physical activity.

Material and methods

The study included a total of 116 female and male 
students at the University of Physical Education who 
differed in their levels of physical activity. Groups of 
non-training participants consisted of 30 women and 
27 men (NW – non-training women; NM – non-train-
ing men) participating only in physical education class-
es that were part of their curriculum at the university. 
Groups of training participants consisted of 29 women 
and 30 men (TW – training women; TM – training 
men) who trained in various endurance sports in addi-
tion to their physical education classes at the university. 
Participants’ levels of physical activity were evaluated 
on the basis of oral statements about their organized 
physical activity (for non-training groups – physical ac-
tivity during physical education classes associated with 
the curriculum; for training groups – physical activity 
during physical education classes associated with the 
curriculum and the extracurricular training for endur-
ance sports).

All participating women and men gave written con-
sent to participate in the research, which started after 
obtaining the approval of the local Ethics Committee.

All participants were weighed and measured in or-
der to calculate their BMI. Skinfold measurement 
were performed in a standing position, on the left side 
of the body, using the Holtain skinfold caliper (United 
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Kingdom). Each measurement of the 4 skinfolds (above 
the arm triceps and biceps; below the shoulder blade; 
above the right anterior superior iliac spine) was made 3 
times. Mean values were used to compute the percent-
age of body fat. The method of Durnin et al. [6] was ap-
plied in order to assess the percentage of body fat.

Dietary intake of energy, protein, fat, fatty acids, 
carbohydrates, and cholesterol were determined on 
the basis of 24-hour dietary interviews collected over 
4 days prior to blood collection. Interviews took into 
account the menus of 2 work days and 2 days off (Sat-
urday and Sunday). Daily food intake was assessed us-
ing the Photo Album of Products and Dishes, which 
presented the types and sizes of foods in grams [38], 
and then was analyzed by Dieta 4.0, a computer soft-
ware developed by the National Food and Nutrition 
Institute in Warsaw. Dietary analysis, including the di-
etary intake of the aforementioned components, was 
performed according to guidelines provided by the 
Department of Sports Nutrition at the Australian In-
stitute of Sport and by Lemon [4, 22]. The lipid profile 
was performed according to guidelines provided by the 
Third Report of the National Cholesterol Education 
Program (NCEP) Expert Panel (United States) [39].

Following an overnight fast, venous blood samples 
were collected in polypropylene tubes containing an 
anticoagulant and then centrifuged for 15 minutes 
(3000 rev/min) in order to obtain plasma that was later 
stored at –70°C until the assays were performed. 

Total cholesterol (TC) concentration was determined 
colorimetrically at a wavelength of 500 nm: a colored 

product was created in the reaction of 4-aminopyrine 
and hydrogen peroxide released from cholesterol. 
HDL-C concentration was determined colorimetrically 
at a wavelength of 500 nm after precipitation of other 
lipoproteins present in the studied biological material. 
Triacylglycerol (TG) concentration was determined 
colorimetrically at a wavelength of 520 nm, after prior 
hydrolysis and the reaction of hydrogen peroxide, re-
leased from glycerol, with 4-chloro-phenol and 4-amin-
ophenazone. All assays were performed with the appro-
priate kits from Alpha Diagnostics (Poland). LDL-C 
concentration was estimated using the Friedewald for-
mula [12]. In addition, the ratios of  TC / HDL-C and 
LDL-C/HDL-C were calculated.

All calculations were performed by means of Statis-
tica v.6 (StatSoft, USA). Measurements were expressed 
as mean ± SD. Normality of distribution was analyzed 
using the Shapiro-Wilk test. Significance of differences 
between individual pairs of mean values was evaluated 
using a two-way analysis of variance ANOVA (gender 
x activity) and a Tukey’s post hoc test. The frequency 
of adverse lipid and lipoprotein concentrations was 
assessed using a Fisher’s exact test. Differences were 
considered significant at p < 0.05.

Results

As Table 1 clearly shows, all research participants 
were of a similar age. Women from the TW and NW 
groups had significantly lower body mass, body height, 

Variable 
Groups*

TW
(n = 29)

TM
(n = 30)

NW
(n = 30)

NM
(n = 27)

Age (years) 19.8 ± 1.0 20.6 ± 1.2 19.6 ± 0.6 19.8 ± 0.9

Body height (cm) 169.0 ± 5.5A 182.1 ± 7.5 167.7 ± 4.6B 180.5 ± 7.1

Body mass (kg) 61.1 ± 9.5A 78.6 ± 9.6 58.4 ± 6.0B 75.4 ± 8.1

BMI 21.6 ± 3.7A 23.6 ± 2.1 20.7 ± 1.9B 23.1 ± 2.3

Body fat (%) 22.5 ± 3.7C 12.3 ± 2.5 23.5 ± 3.8D 12.5 ± 2.4

LBM 47.0 ± 5.4A,E 68.8 ± 7.8 44.5± 3.8B 65.9 ± 6.1

Training experience (years) 8.4 ± 2.5 8.8 ± 3.3 – –

Physical activity (h/week)** 11.2A,F 13.9D 6.0 6.0

Table 1. Anthropometric characteristics and weekly physical activity in women and men with different physical activity 
(mean ± SD)

*TW – training women, TM – training men, NW – non-training women, NM – non-training men; **Physical activity including physical 
education classes at the university and extracurricular trainings of endurance sports.
A Statistically significantly lower compared to the TM (p < 0.001); B Statistically significantly lower compared to the NM (p < 0.001); 
C Statistically significantly higher compared to the TM (p < 0.001); D Statistically significantly higher compared to the NM (p < 0.001); 
E Statistically significantly higher compared to the NW (p < 0.05); F Statistically significantly higher compared to the NW (p < 0.001).
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BMI, LBM, as well as a significantly higher percentage 
of body fat compared to men from the TM and NM 
groups, respectively (p < 0.001). In addition, women 
from the TW group had a significantly higher LBM in-
dex than women from the NW group (p < 0.05). There 
were no statistically significant differences in the years 
of training between the TW group and the TM group. 
Compared to women from the NW group, women 
from the TW group were characterized by significantly 
higher levels of physical activity, expressed in hours/
week (p < 0.001), whereas men from the TM group 
had significantly higher physical activity, expressed in 
hours/week, in comparison to women from the TW 
group and men from the NM group (p < 0.001). 

Table 2 presents data on the daily intake of energy, 
protein, fat, carbohydrates, fatty acids, and cholesterol. 
Women from the TW and NW groups had a signifi-
cantly lower dietary intake of energy, total protein, and 
animal protein than the TM and NM groups, respec-
tively (p < 0.001). Although the intake of protein per 
kilogram of body mass was significantly lower in the 
TW and NW groups compared to men from the TM 
and NM groups (p < 0.001), the percentage of energy 
from this nutrient was similar in all groups. Dietary in-
take of fat and percentage of energy derived from this 
nutrient in the TM and NM groups was significantly 

higher than in the TW and NW groups, respectively 
(p < 0.001). Men from the TM group had significantly 
higher carbohydrate intake in grams per day, as well as 
per kilogram of body mass in comparison with the NM 
and TW groups (p < 0.001). Dietary intake of this nu-
trient in the TW and NW groups was significantly low-
er than in the TM and NM groups (p < 0.001), while 
the percentage of energy derived from carbohydrates 
in the TW group was significantly higher than in the 
NW and TM groups (p < 0.001). Moreover, women 
from the TW and NW groups were characterized by 
a significantly lower intake of saturated and unsatu-
rated fatty acids, as well as cholesterol, in comparison 
to the TM and NM groups, respectively (p < 0.001). At 
the same time, dietary intake of cholesterol in the TM 
group was significantly higher than in the TW and NM 
groups (p < 0.001 and p < 0.05, respectively). 

Pearson correlation coefficients between the dietary 
intake of cholesterol and fat, saturated fatty acids and 
animal pro tein in a diet are presented in Table 3. In 
all studied groups, the dietary intake of cholesterol was 
positively and significantly correlated with the intake 
of fat, animal protein and saturated fatty acids. 

Pearson correlation coefficients between the per-
centage of body fat and plasma lipid profile are pre-
sented in Table 4. Only in the TM and NM groups was 

Table 2. Daily intake of energy (kcal), protein, carbohydrates, fat, fatty acids (g) and cholesterol (mg) in women and 
men with different physical activity (mean ± SD)

Parameter
Groups*

TW
(n = 29)

TM
(n = 30)

NW
(n = 30)

NM
(n = 27)

Energy (kcal) 1855.9 ± 618.0A 3444.4 ± 710.3C 1828.8 ± 554.4B 2816.5 ± 693.3

Total protein (g) 71.8 ± 25.7A

(15.93 ± 3.3)**
132.1 ± 32.0

(15.6 ± 2.5)**
71.2 ± 21.3B

(16.0 ± 3.2)**
116.2 ± 33.4

(17.0 ± 4.5)**

Protein/kg/day 1.1 ± 0.4A 1.7 ± 0.4 1.2 ± 0.3B 1.5 ± 0.4

Animal protein (g) 49.2 ± 21.6A 92.2 ± 27.2 49.1 ± 17.9B 82.6 ± 29.4

Carbohydrates (g) 268.2 ± 84.6A

(55.9 ± 7.4)**E
447.9 ± 108.5C

(50.1 ± 6.3)**
238.9 ± 63.3B

(50.6 ± 8.3)**
344.3 ± 74.3

(47.7 ± 5.5)**

Carbohydrates/kg/day 4.5 ± 1.6A 5.7 ± 1.5C 4.1 ± 1.0 4.5 ± 1.0

Fat (g) 58.5 ± 27.9A

(26.8 ± 6.8)**A 
125.4 ± 36.8

(32.3 ± 6.9)**
68.1 ± 32.6B

(31.7 ± 7.9)**B
110.4 ± 44.0

(33.9 ± 7.0)**

Unsaturated fatty acids (g) 28.6 ± 14.4A 62.9 ± 21.2 35.0 ± 18.6B 55.1 ± 21.9

Saturated fatty acids (g) 25.3 ± 12.5A 53.9 ± 17.5 27.8 ± 14.2B 47.5 ± 22.9
Cholesterol (mg) 282.0 ± 124.3A 484.7 ± 145.6D 252.6 ± 115.8B 400.2 ± 147.1

*See Table 1; **In parentheses – percentage of energy from the nutrient. 
A Statistically significantly lower compared to the TM (p < 0.001); B Statistically significantly lower compared to the NM (p < 0.001); Sta-
tistically significantly higher compared to the NM: C p < 0.001; D p < 0.05; E Statistically significantly higher compared to the NW and TM 
(p < 0.01).
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the percentage of body fat positively and significantly 
correlated with the plasma triglycerides concentration 
(p < 0.05). However, there were no significant rela-
tions between the percentage of body fat and other 
biochemical parameters, which constitute the compo-
nents of lipid profile, in the studied groups.

Table 5 presents the assay results of the plasma lipid 
profiles in the groups. The concentrations of TC and 
HDL-C in the TW and NW groups were significantly 
higher than in the TM and NM groups, respectively 

(p < 0.05; p < 0.001). However, there were no statisti-
cally significant differences between the studied groups 
in the concentrations of TG, LDL-C, and ratios of TC/
HDL-C and LDL-C/HDL-C. 

Table 6 presents data on the frequency of adverse 
concentrations of TG, TC, LDL-C, and HDL-C in 
the groups. Adverse TG concentration in plasma was 
found in only 1 woman from the TW group. In the 
other groups, all participants had normal TG con-
centrations in plasma. Adverse TC concentration in 

Parameter*
Groups**

TW
(n = 29)

TM
(n = 30)

NW
(n = 30)

NM
(n = 27)

TG (mmol/L) 0.32 0.61** –0.27 0.53**
TC (mmol/L) 0.11 0.11 0.04 0.32
HDL-C (mmol/L) –0.02 -0.35 0.15 0.06
LDL-C (mmol/L) 0.05 0.70 0.01 0.25

Table 4. Pearson correlation coefficients for body fat percentage and plasma lipid profile in the groups of women and 
men with different physical activity

* See Table 1; ** p < 0.05.

Parameter (g/day)
Groups*

TW  
(n = 29)

TM  
(n = 30)

NW  
(n = 30)

NM  
(n = 27)

Fat 0.66*** 0.40** 0.69*** 0.39**
Saturated fatty acids 0.64*** 0.59*** 0.75*** 0.39***
Animal protein 0.48*** 0.56*** 0.67*** 0.54**

Table 3. Pearson correlation coefficients for cholesterol and fat, saturated fatty acids and animal protein in the groups 
of women and men with different physical activity

* See Table 1; ** p < 0.05; *** p < 0.001.

Table 5. Plasma lipid profile in women and men with different physical activity (mean ± SD)

Parameter *
Groups**

TW
(n = 29)

TM
(n = 30)

NW
(n = 30)

NM
(n = 27)

TG (mmol/L) 0.7 ± 0.3 0.6 ± 0.2 0.6 ± 0.1 0.6 ± 0.2
TC (mmol/L) 4.8 ± 0.6A 4.5 ± 0.5 4.7 ± 0.7C 4.3 ± 0.6
HDL-C (mmol/L) 1.8 ± 0.3B 1.6 ± 0.3 1.8 ± 0.3D 1.6 ± 0.3
LDL-C (mmol/L) 2.7 ± 0.5 2.6 ± 0.6 2.6 ± 0.6 2.4 ± 0.4
TC/HDL-C 2.6 ± 0.4 2.9 ± 0.8 2.5 ± 0.4 2.7 ± 0.4
LDL-C/HDL-C 1.5 ± 0.4 1.7 ± 0.7 1.4 ± 0.4 1.5 ± 0.3

* TG – triglycerides; TC – total cholesterol; HDL-C – HDL cholesterol; LDL-C – LDL cholesterol; ** See Table 1.
Statistically significantly higher compared to the TM: A p < 0.05; B p < 0.001; Statistically significantly higher compared to the NM: 

C p < .05; D p < 0.001.
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plasma was observed in 7 women and 5 men among 
the training participants (the TW and TM, respective-
ly) and 9 women and 2 men among the non-training 
participants (the NW and NM, respectively), whereas 
adverse LDL-C concentration in plasma was observed 
in 3 women and 4 men among the training participants 
and 4 women and 1 man among the non-training par-
ticipants.

All studied individuals, regardless of their physi-
cal activity levels, had normal HDL-C concentrations 
in plasma. There were no significant differences in the 
frequency of adverse concentrations of lipids and lipo-
proteins in the groups. 

Discussion

Women and men participating in the study differed 
in their body mass, body height, body fat percentage, 
BMI, and LBM due to their sex. The present study 
demonstrated that, compared to men, women had 
a significantly lower intake of energy, protein, carbohy-
drates and fat in terms of g/day and g/kg/day, which is 
associated with a lower dietary intake of energy in daily 
food rations in this group. 

Dietary intake of protein in the studied groups, per 
kilogram of body mass per day, did not significantly 
differ between the groups of men and women, both 
training and non-training. However, when taking into 
account the reference range for protein requirements 
based on sex and level of physical activity that was de-
veloped by Lemon [22], it can be concluded that the 
intake of this nutrient only in the group of non-training 
men was higher than the recommended values. Rossi 
et al. [34] found that the intake of this nutrient in the 
diet of young men practicing taekwondo was higher 
than the reference values. In the present study, di-
etary intake of carbohydrates, per kilogram of body 
mass per day, was similar in all the groups and met the 

recommendations for different physical activity levels. 
Only in the group of women with high physical activ-
ity was the intake of this nutrient slightly lower than 
the reference values [4]. According to the guidelines 
of the Third Report of the National Cholesterol Edu-
cation Program (NCEP) Expert Panel [39] regarding 
the dietary intake of fat, the percentage of energy de-
rived from this nutrient was only lower than the ref-
erence values in the diets of training women. Similar 
intakes of fat in the groups of young women and men 
with different levels of physical activity were also ob-
served in the research by Malara et al. [26]. Accord-
ing to the guidelines of the Eurodiet project [19], the 
intake of saturated fats in all the groups in the pres-
ent study was too high, as they constituted 11.5–14.5% 
of energy compared to the recommended intake of no 
more than 10% of energy. At the same time, the intake 
of unsaturated fats in the surveyed groups was slightly 
higher than the intake of saturated fats. In addition, it 
is worth noting that a dietary intake of cholesterol in 
the groups of men was high, and it far exceeded the 
recommended daily intake of 300 mg. Similarly, a high 
intake of cholesterol in a diet of young men was found 
by Głodek [13]. Research by McNamara [27] showed 
that consumption of cholesterol increased by 100 mg 
adversely affects plasma lipid profile by raising TC 
concentration by 2.2–2.5 mg/dl and LDL-C concentra-
tion by 1.9 mg/dl.

A significant amount of data in the literature indi-
cate that the lipid profile of premenopausal women is 
more favorable as compared to the lipid profile of men 
of the same age, and it has a lower level of LDL-C and 
TG, and higher levels of HDL-C [5]. Women partici-
pating in the present study had a significantly higher 
concentration of HDL cholesterol in comparison with 
the corresponding groups of men. The concentrations 
of TG and LDL cholesterol did not significantly differ 
based on the sex of the participant. The plasma total 
cholesterol concentration in the groups of women was 

Table 6. Frequency of adverse concentrations of plasma TG, TC, LDL-C and HDL-C in women and men with different 
physical activity

Parameter
Groups*

TW  
(n = 29)

TM  
(n = 30)

NW  
(n = 30)

NM  
(n = 27)

TG (>1.7 mmol/l) 1a (3.5)b 0 (0) 0 (0) 0 (0)
TC (>5.2 mmol/l) 7 (24.1) 5 (16.7) 9 (30) 2 (7.4)
LDL (>3.4 mmol/l) 3 (10.3) 4 (13.4) 4 (13.4) 1 (3.7)
HDL  (<1.0 mmol/l) 0 (0) 0 (0) 0 (0) 0 (0)

* See Table 1; a no. of participants; b group percentage.
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significantly higher than in the corresponding groups 
of men. A similar relationship in the groups of men 
and women with high physical activity was also found 
by Malara [26]; however, no such differences were ob-
served in the groups of participants with low physical 
activity. On the basis of the data obtained in this study, 
it may be concluded that the differences in lipid pro-
files between women and men, observed regardless of 
their level of physical activity, were probably associated 
with sex. Furthermore, a significantly lower dietary in-
take of cholesterol with a concurrent higher concentra-
tion of cholesterol in plasma in the group of women in 
comparison to the group of men may indicate that the 
dietary intake of this nutrient only slightly affects the 
concentration of cholesterol in plasma. Lusis et al. [24] 
confirmed this assumption in their meta-analysis of the 
genetic basis of atherosclerosis. 

In addition, significant amounts of data in the lit-
erature indicate that many young women excessively 
restrict the energy intake in their diets due to the fash-
ion for being slim [9]. The consequences of energy 
shortages include abnormal sex hormone secretion, 
decreased bone density, and decreased insulin sensi-
tivity as well as adverse changes in lipid profile [20]. 
In the present study, dietary intake of energy in both 
groups of women was lower than the recommended 
values [17], with the group of training women having 
a greater deficiency of energy in their diets compared 
with the non-training women. Therefore, it cannot be 
excluded that this deficiency had an adverse impact 
on the concentrations of total cholesterol and LDL 
cholesterol in plasma in both groups of women. On 
the other hand, the frequency of abnormal concen-
trations of these biochemical parameters in the group 
of non-training women was higher than in the group 
of training women. However, low credibility of self-
reported dietary intakes [25] and the fact that in in-
terviews women lower their dietary intakes of energy 
by 400–500 kcal/day [31] suggest that the active par-
ticipants of this study consumed more energy than 
reported in the interviews. This assumption is sup-
ported by the fact that the women in this group were 
characterized by proper body fat percentage. 

In the present study, a trend toward an occurrence of 
adverse total cholesterol concentrations in the groups 
of women was higher than in the corresponding groups 
of men. At the same time, it was found that a higher 
percentage of women with abnormal concentrations 
of total cholesterol and LDL cholesterol in plasma 
were in the group of non-training women in compari-
son with the group of training participants, which may 
suggest a beneficial effect of physical exercise on the 
concentration of this biochemical parameter. On the 

other hand, a trend toward an occurrence of the abnor-
mal concentrations of total cholesterol and LDL cho-
lesterol in plasma was higher in the group of training 
men than in the group of non-training men, which can 
be associated with significantly higher dietary intakes 
of cholesterol in the group of training men. It cannot 
be excluded that a higher intake of fat and saturated 
fatty acids by men with high activity contributed to the 
observed differences, an assumption which is further 
supported by the research by Mente et al. [28] concern-
ing the influence of diet on the development of coro-
nary heart disease. Moreover, correlation coefficients 
obtained in the present study indicate that increased 
consumption of cholesterol in a diet is associated not 
only with an increased consumption of animal fats rich 
in saturated fatty acids, but also increased consump-
tion of animal protein in foods. 

In conclusion, increased physical activity only in 
the groups of men determined the increase in dietary 
intake of energy. There was no such relation in the 
groups of women. In addition, plasma lipid profile 
depended on sex, as evidenced by the similar concen-
trations of lipids and lipoproteins in both groups of 
women with different physical activity compared to 
the corresponding groups of men. Regardless of their 
levels of physical activity, women had a significantly 
higher concentration of total cholesterol in plasma, 
although their cholesterol intake was significantly 
lower than in the corresponding groups of men, which 
suggests that the concentration of cholesterol in plas-
ma is largely dependent on the endogenous synthesis 
of this compound and that synthesis is only slightly 
intensified by the consumed cholesterol in a diet. At 
the same time, it is possible that a significantly higher 
intake of unsaturated fatty acids in the diets of men 
had an impact on a lower concentration of total cho-
lesterol compared with the corresponding groups of 
women. The present study also found that despite the 
lack of statistically significant differences between 
the plasma lipid profile values within the groups of 
men and women with different physical activity, there 
was a trend toward a worse lipid profile in the train-
ing women and men in comparison with the corre-
sponding groups of non-training participants. This 
may indicate that the increased physical activity was 
not a sufficient stimulus to induce positive changes 
in lipid profile. The present research does not allow 
for unequivocal assessment of this phenomenon. Yet 
in light of the results, it cannot be excluded that the 
observed differences are the result of a diet, as the 
dietary intake of cholesterol in the groups of training 
women and men was higher than in the correspond-
ing groups of non-training participants. 
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