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Abstract 
Introduction: The majority of modifiable risk factors depends on the level of physical activity.  
The aim of the research: The purpose of this study is to assess the occurrence, distribution, and intensification of risk 

factors in the development of circulatory system diseases in students and the correlation between physical activity and the 
appearance of risk factors. 

Materials and methods: 162 students (75 females and 87 males) were recruited for the study.  The subjects’ physical 
activity (PA) was assessed by using the Seven-Day Physical Activity Recall (SDPAR) questionnaire. The participants were 
divided into two subgroups: with a low (LPA) and a high (HPA) level of physical activity. The assessed factors were measured: 
resting pulse rate, arterial blood pressure, serum lipid and glucose concentration, tobacco smoking, and the family history 
concerning the occurrence of coronary heart disease and diabetes mellitus.

Results: The subjects’ average values BMI were normal. The average PA among women presented was as follows: 
LPA value was 4.62 hours/week (1315.52 kcal/week) and HPA value was 18.88 hours/week (6739.09 kcal/week). The LPA 
males spent 6.47 hours/week (2456.77 kcal/week) on physical activity whereas the HPA males spent 17.32 hours/week 
(8653.48 kcal/week). Males and females in HPA subgroup, when compared with subjects from LPA subgroup, showed lower 
average resting pulse rate values and lower average systolic/diastolic arterial blood pressure values in men, and  diastolic 
arterial blood pressure in women. In the case of HPA subgroup, in both men and women, lower average values of glucose, 
TC, LDL, TC/HDL, and higher average HDL values were recorded.  Dyslipidemia was found among 58 subjects (0.35), 
including 31 males (0.35) and 27 females (0.36). Dyslipidemia turned out to be more frequent in the case of LPA women 
than in the case of HPA women (0.42 and 0.21, respectively). Among male subjects, dyslipidemia was found in 5 LPA and 
5 HPA males. 7 women and 4 men were tobacco smokers (2 HPA women and no HPA men). The positive family history of 
cardiovascular diseases was reported by 31 subjects (0.19) and the positive family history of diabetes mellitus was reported 
by 16 subjects (0.09).

Conclusions: Subjects in the HPA group, when compared with LPA group, showed lower average resting heart rate 
values, lower average systolic/diastolic arterial blood pressure values among men, and diastolic arterial blood pressure 
among women, as well as lower concentration of glucose, TC, LDL cholesterol and lower values of TC/HDL indicator, and 
higher HDL cholesterol concentration. The most frequently reported risk factors were dyslipidemia and tobacco smoking 
among women as well as dyslipidemia and hypertension among men. Negative correlation was found between the level 
of physical activity and resting pulse rate among men and women as well as between the level of physical activity and 
glucose concentration among women. No correlation was found between the level of physical activity expressed in energy 
expenditure and lipid fractions, and between the level of physical activity and arterial blood pressure.
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Introduction
Detection and identification of risk factors and 

cardiovascular diseases risk assessment among asymp-
tomatic people is of crucial importance in primary pro-
phylaxis (1-3). A beneficial modification of children and 
youth’s lifestyle effectively decreases the risk of clinical 
forms of cardiovascular diseases among adults (4,5).

Numerous epidemiological research indicate that 
the majority of risk factors linked to improper nutri-
tion, lack of physical activity, and tobacco smoking 
may be responsible for 75% new cases of coronary 
arterial disease (6-8). The study conducted among 
the population of Warsaw revealed that the decrease 
in systolic pressure and the decrease in the number of 
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tobacco smokers from 1984 to 2001 contributed to the 
decrease of global mortality rate caused by cardiova-
scular diseases by 50% and 23% among the male and 
female population, respectively.  The decrease in the 
number of deaths caused by cardiovascular diseases 
after 1991 was ascribed to favorable changes in dietary 
habits of the Polish population,  mainly lower animal 
fat consumption, the decrease in the percentage of 
smoking male population, and the improvement of 
hypertension and hyperlipemia treatment results (9). 
According to the present guidelines, normal values of 
arterial blood pressure (BP) are subdivided into three 
categories: optimal, normal and normal high blood 
pressure. This subdivision originates from the fact 
that people with normal systolic  high blood pressure 
(130-139 mm Hg BPs)  and diastolic (85-89 mm Hg  
BPd) are at higher risk of the developing a coronary 
arterial disease than people with optimal values ( ≤120 
mm Hg BPs and ≤80 mm Hg BPd) (11, 21). 

In prevention of cardiovascular diseases, an ade-
quate level of physical activity, particularly during 
leisure time, is of an importance. The lack of physical 
activity is considered an independent, yet modifiable 
risk factor in the development of ischemic heart di-
sease (1,10,11). 

In the middle-age population, the frequency of 
ischemic heart disease is inversely proportional to 
physical activity (11). Numerous research findings 
suggest that people engaged in a regular, no shorter 
than 30 minutes, three times per week, exercise acti-
vity at a low to moderate intensity level (60% to 75% 
VO2max), benefit from the effects of health training. 
This type of exercise entails diverse health benefits, 
also in primary prophylaxis of cardiovascular diseases 
(3).  The advantages of physical exercise are: an im-
provement in circulatory-respiratory fitness, favorable 
modification of lipid profile, reduction of arterial hy-
pertension, increase in insulin sensitivity and glucose 
uptake by the muscles, and, finally, body fat and stress 
level reduction (11,12). Also, other findings show that 
physical training combined with a low-cholesterol diet 
leads to regression of atherosclerotic changes in coro-
nary arteries which is very positive form of therapy in 
secondary prophylaxis (13,14). 

In comparison with other European countries, Po-
lish population, including youth, displays a relatively 
low physical activity level (15,16). The survey conduc-
ted in 2002-2004 among the Polish adult population 
(17) indicated that 35.9% of the respondents reported 
high and moderate physical activity, whereas 37.4% 
led a sedentary lifestyle.

The aim of this research was to assess the occurren-
ce, distribution and intensification of cardiovascular 
diseases risk factors among the first year students, and 
also to assess the correlation between physical activity 
level and the occurrence of risk factors. 

Materials and methods 
162 students, (75 females and 87 males) were recru-

ited for the study. The subjects were the first year stu-
dents of the Physical Education Academy in Warsaw 
(142 students: 66 females and 76 males) and the first 
year students of the Cardinal Stefan Wyszyński Uni-
versity in Warsaw (20 people, including 11 males and 
9 females). With respect to age and anthropometric 
indicators, the students at Cardinal Stefan Wyszyński 
University did not differ from the Physical Education 
Academy student population. However, they were 
characterized  by a lower physical activity level. All 
the students volunteered for the research. The research 
was approved by the Senate Bioethical Committee of 
the Physical Education Academy. 

 The personal questionnaire contained information 
on smoking and the family history of  tobacco smo-
king, diabetes mellitus, and cardiovascular diseases. 
The family history was considered positive if parents 
had type 1 or 2 diabetes mellitus and/or cardiovascular 
diseases (coronary artery disease including myocardial 
infarction, hypertension, stroke, for a mother – before 
the age of 65, for a father – before the age of 55).  Phy-
sical activity was evaluated by using the Seven-Day 
Physical Activity Recall (SDPAR) questionnaire (18). 
For the assessment of energy expenditure associated 
with physical, recreational and sport activity, physical 
activity of moderate, high and very high intensity 
level was taken into consideration, to which energy 
expenditure values of  4METs, 6METs and 10METs 
corresponded,  respectively. Based on the assessed 
energy expenditure (METs per week), the subjects 
were divided into subgroups of high (HPA) and low 
(LPA) physical activity by cutting of the upper and 
lower quartile of METs values. 

Based on the anthropometric measurements of 
body mass and height the Body Mass Index (BMI) 
was calculated. Resting systolic (BPs) and diastolic 
(BPd) blood pressure was measured by using the 
Korotkow’s method. Arterial blood pressure limits 
were assessed according to JNC VI (21).  In the serum 
of venous blood collected from the antecubital vein 
from fasting subjects in the morning, the following 
values were assayed: glucose, total cholesterol (TC), 
HDL-cholesterol (HDL) and triglyceride (TG) levels. 
LDL cholesterol (LDL) level was calculated based on 
Friedewald’s formula. Based on the obtained results  
TC/HDL was calculated. Norms for lipid fractions 
were accepted according to the Third Report of 
National Cholesterol Educational Program (NCEP) 
(11). The significance of the between-group diffe-
rences was tested by means of t Student test and U 
Mann-Witneya’a test. Linear regression analysis was 
conducted by using r Pearson’s and r Spearman’s tests. 
All calculations were performed by using Statistika 
5.0 software (USA).
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Results
Table 1. Age, BMI, resting heart rate and resting blood 
pressure (mean, ±SD)

Varia- 
bles

Men Women
LPA  
n=22

HPA  
n=22 p LPA  

n=19
HPA  
n=19 P

Age 
(years)

20.15 
±0.68

20.14 
±0.77 p>0.05 20.15 

±1.03
20.34 
±1.25 p>0.05

BMI 22.79 
±2.41

23.84 
±2.53 p>0.05 21.61 

±2.59
21.31 
±1.69 p>0.05

HR 
(bpm)

80.05 
±11.13

67.73 
±8.81 p<0.001 78.58 

±11.30
72.21 
±6.33 p<0.05

BPs 
(mmHg)

125.68 
±6.95

124.09 
±8.40 p>0.05 120.00 

±4.71
121.21 
±8.37 p>0.05

BPd 
(mmHg)

82.50 
±5.93

80.45 
±6.35 p>0.05 79.21 

±3.82
78.42 
±5.28 p>0.05

 
Women in total group (n=75), compared to men in 

total group (n=87), have significant statistical smaller 
values BMI as well systolic blood pressure (BPs) and 
diastolic blood pressure (BPd) but higher heart rate 
values (HR). 

Table 2.  Physical activity of the students based on the num-
ber of hours and energy expenditure per week (mean, ±SD)

Varia-
bles

Men Women
LPA  
n=22

HPA  
n=22 p LPA  

n=19
HPA  
n=19 P

PA  
(hrs)

6.47 
±2.05

17.32 
±113.77 <0.001 4.62 

±1.97
18.88 
±4.77 <0.001

PA 
(kcal)

2456.77 
±863.71

8653.48 
±1547.78 <0.001 1315.52 

±570.48
6739.09 

±2056.32 <0.001
PA 

(MET)
32.50 

±10.73
113.77 
±20.18 <0.001 21.68 

±8.45
111.03 
±28.58 <0.001

TEE 
(kcal)

18611.61 
±2294.23

23936.41 
±2906.66 <0.001 14501.24 

±1737.59
18683.63 
±2802.11 <0.001

PA - physical activity, TEE – total energy expenditure

Women in total group, compared to men in total 
group, have significant statistical smaller values phy-
sical activity (PA kcal), (PA MET) and total energy 
expenditure (TEE kcal) per week.

Table 3.  Glucose, lipid fraction and atherogenic index 
(mean ±SD)

Variables 
Men Women

LPA  
n=22

HPA  
n=22 p LPA  

n=19
HPA  
n=19 p

Glucose  
(mmol·L-1)

4.94 
±0.61

4.75 
±0.48

p>0.05

4.70 
±0.48

4.32 
±0.31 p<0.01

TC  
(mmol·L-1)

4.58 
±1.01

4.43 
±0.56

4.60 
±0.48

4.37 
±0.36

p>0.05

TG  
(mmol·L-1)

0.82 
±0.43

0.76 
±0.33

0.59 
±0.26

0.64 
±0.22

LDL  
(mmol·L-1)

2.77 
±0.98

2.61 
±0.59

2.76 
±0.55

2.51 
±0.36

HDL  
(mmol·L-1)

1.40 
±0.29

1.49 
±0.41

1.57 
±0.28

1.57 
±0.30

TC/HDL 3.36 
±0.84

3.16 
±0.94

3.02 
±0.58

2.86 
±0.49

 
Women in total group, compared to men in to-

tal group, have significant statistical smaller values: 
glucose, TG and TC/HDL and significant statistical 
bigger HDL.

Table 4.  Distribution of lipid cardiovascular diseases risk 
factors ( fractions)

Varia-
bles

Men Women
LPA 
n=22

HPA 
n=22 p LPA 

n=19
HPA 
n=19 p

TG 0.05 0.05

p>0.05

0 0

p>0.05

TC 0.27 0.18 0.21 0.05
HDL 0.09 0.05 0.16 0.16
LDL 0.32 0.23 0.32 0.16
TC/
HDL 0.14 0.05 0.11 0.05

Dyslipi-
demia 0.36 0.36 0.42 0.21

Between women and men in total groups, no si-
gnificant statistical differences in range of fractions in 
subjects with abnormal values of lipids were found.

Table 5.  Distribution of non-lipid cardiovascular diseases risk 
factors (fractions)

Varia-
bles 

Men Women
LPA 
n=22

HPA 
n=22 p LPA 

n=19
HPA 
n=19 p

HPs 0.00 0.09

p>0.05

0 0.05

p>0.05

HPd 0.23 0.14 0 0
HP in 
total 0.23 0.23 0 0.05

Family 
history 0.32 0.14 0.42 0.37
CVD 0.23 0.14 0.32 0.16
DM 0.09 0.00 0.21 0.21

Smo-
kers 0.09 0.00 0.16 0.11

HPs - systolic hypertension, HPd - diastolic hypertension,  
CVD - cardiovascular disease, DM - diabetes mellitus 

Between women and men in total groups, no si-
gnificant statistical differences  in range of fractions 
in subjects with abnormal values of blood pressure, 
positive family history for CVD or DM and who are 
smokers were found.  Also, no significant correlation 
was found between physical activity expressed in time 
of PA and energy expenditure (METs and kcal) and 
lipid profile fractions as well between physical activity 
and systolic and diastolic arterial blood pressure. A 
significant negative correlation was found between 
physical activity and resting heart rate value among 
females and males, respectively (r -0.31, p≤0.01  and  
r -42, p≤ 0,01) and between physical activity and serum 
glucose level among women (r -0.23, p≤0.05).      

Discussion
The examined students had normal average BMI 

values. Significant differences in BMI values were fo-
und between males and females, however no differen-
ces of any statistical significance were noted between 
LPA and HPA groups. 

Weekly energy expenditure associated with phy-
sical and recreational activity among LPA women 
was lower (approximately 1315 kcal) according to 
recommended values whereas, in the case of LPA 
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men, it slightly exceeded the recommended level 
2000kcal/week.  With respect to HPA subgroups, 
energy expenditure considerably exceeded the re-
commended  norms of pro-health physical activity. 
The differences in energy expenditure between HPA 
and LPA subgroups (among men and women) were 
of high statistical importance. 

The average resting pulse rate values in the case of 
both the female and male subjects in HPA subgroup 
were significantly lower in comparison with male and 
female subjects in LPA subgroup. Resting heart rate va-
lue is considered a cardiovascular risk factor. Presently, 
it is not clear whether a higher resting heart rate value 
constitutes an independent risk factor or an indirect 
risk factor affecting a higher energy expenditure, or 
a marker of other disturbances  which may reveal as 
cardiovascular diseases in the future (19).  It is evident 
that physical activity is one of the best physiological 
methods to slow the heart rate whereas double product 
is an indicator of oxygen consumption by the myocar-
dium and correlates with coronary arterial blood flow 
among healthy people (20). 

Among female students, the average arterial blood 
pressure values were within optimal values limits whe-
reas the average arterial blood pressure values among 
men were higher and  considered normal. 

We found lower values in systolic and diastolic blo-
od pressure among men as well lower diastolic blood 
pressure among women in HPA subgroups, compared 
to students from LPA subgroups. All hypertensive 
subjects presented a mild form of hypertension (I° 
hypertension). Elevated arterial blood pressure was 
indicated in the case of 2 women, including one in the 
HPA subgroup as well as among 21 men, including 5 in 
LPA and 5 in HPA subgroup. One abnormal result of 
blood pressure could not serve as a sufficient criterion 
for recognized arterial hypertension.  The diagnosis 
of arterial hypertension among people with modestly 
exceeded resting heart rate values requires several 
measurements and further examination, including 24-
hour arterial blood pressure monitoring. With regard 
to young people with mild arterial hypertension, a 
non pharmacological treatment is recommended in 
primary prophylaxis. Numerous research data shows 
a favorable effect of regular physical activity on arterial 
blood pressure value reduction (6,21). The associated 
occurrence of arterial hypertension and hyperchole-
sterolemia increases considerably the risk of coronary 
arterial disease and requires a more rigorous level of 
therapeutic intervention procedures, in particular, 
those involving dietary intake and physical activity. 
The risk of coronary heart disease increases signifi-
cantly among people with diabetes mellitus, particu-
larly when diabetes mellitus is accompanied by other 
risk factors, like in metabolic syndrome. (11). The 
average serum glucose level values were significantly 

lower among the females. Also, women engaged in a 
high physical activity level showed significantly lower 
glucose concentration in comparison with the group 
displaying a low physical activity level.  Similar diffe-
rences, while  statistically insignificant, were recorded 
among men.   

Elevated TC and LDL concentration among young 
adults and low HDL concentration increases the risk 
of atherosclerosis development and its complications, 
including coronary heart disease (10,11,22). The ave-
rage values of lipid profile indicators and atherogenous 
indicators were normal among the subjects. The wo-
men obtained better results of triglyceride level, HDL 
cholesterol level and cholesterol index (TC/HDL). 
Both among men and women in the HPA subgroup 
showed lower average values of TC, LDL, TC/HDL 
and higher HDL values were noted in comparison 
with LPA subgroup. Presented data are supported 
by the results associated with the impact of physical 
activity on lipid profile noted by other authors. The 
research conducted among the first year students of 
Physical Education Academy Warsaw, revealed that 
serum lipid fractions concentration and atherogenic 
indicators show the positive direction of changes in the 
case of the group with a higher physical activity level, 
yet showing no statistical significance (24). In another 
research examining this issue, one stated the positive 
impact of physical activity on lipid profile, depending 
on energy expenditure, only among men. In the case of 
HPA women, one revealed higher LDL cholesterol and 
lower HDL cholesterol concentration in comparison 
with LPA women. The author explains these results by 
referring to the impact of high physical activity level 
on disturbances in the secretion of female hormones 
that could cause unfavorable changes in lipid profile 
(25). In the research assessing the impact of systematic 
aerobic exercises among middle-aged women on he-
alth indicators, one revealed significant decrease of TC, 
LDL-cholesterol and triglyceride concentration and 
the increase of HDL-cholesterol concentration after 24 
days of training (26). Presented research indicated that 
the most frequent risk factors among students include 
lipid disorders and hypertension among men as well 
as lipid disorders and smoking among women. Lipid 
profile disorders most often revealed borderline high 
TC and LDL values, and low HDL values. The highest 
percentage of dyslipidemia was found in the case of 
the LPA female subgroup (8 women, 0.42), whereas 
in the case of the HPA subgroup lipid disorders were 
found in 4 women (0.21). 

In the case of the compared male groups, similar 
correlation was revealed. Elevated TC and LDL, and 
TC/HDL indicators as well as low HDL values were 
indicated among a lower number of HPA students. 

11 subjects (0.06), 7 females and 4 males were to-
bacco smokers. In the case of HPA subgroup no man 
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smoked. With respect to women in HPA subgroup, only 
two were smokers. Tobacco smoking is a significant 
risk factor of circulatory system diseases development 
among people of both sexes. Giving up smoking should 
be the first step in primary prophylaxis of circulatory 
system diseases (9,10).  In research associated with pro-
health activities, an emphasis on a beneficial impact of 
physical activity on the reduction of stimulants is placed 
(24). The family history concerning the occurrence of 
diabetes mellitus and/or cardiovascular diseases was the 
next risk factor assessed in the research (3,11). A positive 
family history of diabetes mellitus and cardiovascular 
diseases was reported by 47 subjects (0.19 of CVD, 0.09 
of DM). A positive family history was more frequently 
reported by women (30 females vs 17 males), which is 
likely to be a results of a higher state of awareness of the 
family members’ health condition. Individuals with a 
positive family background should be referred to a pri-
mary prevention, including lipid profile determination. 
Linear regression analysis indicated negative correlation 
between the level of physical activity and resting pulse 
rate both among men and women, as well as between 
the level of physical activity and glucose concentration 
among women.  No significant correlation was found 
between physical activity lipid profile indicators or be-
tween physical activity and systolic and diastolic arterial 
blood pressure. This outcome may suggest that students 
entering the study program at the Physical Education 
Academy engaged in a systematic sport and recreational 
physical activity with high energy expenditure for a 
considerably short period of time.   

Conclusions
HPA students (in comparison with the LPA group) 

showed lower average resting pulse rate values, lower 
average systolic/diastolic arterial blood pressure values 
among men and diastolic arterial blood pressure among 
women. In the case of male and female HPA subgroup, 
in comparison with LPA subgroup, one indicated lower 
concentration of glucose, TC, LDL-cholesterol, and 
lover values of TC/HDL indicators, and higher HDL 
concentration. The most frequent risk factors turned 
out to be dyslipidemia and smoking among women as 
well as dyslipidemia and arterial hypertension among 
men. Negative correlation was indicated between the 
level of physical activity and resting pulse rate among 
men and women, and between the level of physical 
activity and glucose concentration among women. No 
correlation was indicated between the level of physical 
activity expressed in energy expenditure, and lipid 
fractions and arterial blood pressure.    
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