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SUMMARY
Objective: The incorrect composition of a diet, its atherogenicity, is conducive to the occurrence of lipid disorders, arterial hypertension (HTN), 

diabetes, and metabolic syndrome (MetS). The aim of the study was to evaluate the prevalence of incorrect anthropometric and biochemical 
parameters as well as diet atherogenicity.

Methods: The study group included 1,520 adults (880 women, 640 men). The nutritional status evaluation was based on respondents’ BMI and 
waist circumference. The diet atherogenicity was estimated using Keys Index (KI) and P/S ratio. Total cholesterol (TCh), LDL cholesterol as well 
as triglycerides (TG) concentration in blood serum were also evaluated.

Results: In 56.8% of women and 60.8% of men waist circumference exceeded referential values. The diets of 71.4% of women and 87.3% 
of men were atherogenic. HTN was observed in 64.1% of the study population. Hypercholesterolaemia was found in approximately 72% of the 
respondents. The increased LDL cholesterol concentration were found in 57.5% of women and 64.5% of men. Abnormal concentration of HDL 
cholesterol occurred among approximately 20% of respondents. Hypertriglyceridaemia was recognised in 26% of women and 44% of men. In the 
group of women and men with HTN, mean values, i.e. BMI, waist circumference and TG (with TCh concentration additionally noted in men) were 
found as significant. Normal lipid profile and arterial pressure values were observed in 6.6% of the population. 

Conclusions: In the diets of men with HTN were observed higher values of KI compared to group without HTN. No significant differences were 
found in the frequency of occurrence of the analysed parameters either among the group of women with HTN or without it. In the group of men 
with HTN, the abnormal BMI, waist circumference and TG occurred more frequently.
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INTRODUCTION

The major risk factors for cardiovascular disease (CVD) in-
cludes: arterial hypertension (HTN), lipid disorders, abdominal 
obesity, and the co-occurrence of these conditions, all of which 
can lead to the development of metabolic syndrome (MetS) (1, 
2). The mentioned risk factors can be influenced by changes in 
the diet composition. Diets high in omega-6 polyunsaturated fatty 
acids (PUFAs) generate the production of free radicals and the 
intensification of oxidative processes in the body. Converse to the 
referential amounts, the amounts of saturated fatty acids (SFA), 
PUFAs and cholesterol in the diet determining its atherogenicity 
simultaneously influence the lipid profile and the occurrence of 
HTN (3, 4).  

The incidence of HTN within the general population is ap-
proximately 30‒45%, and increases considerably with age (5). 
Due to its high prevalence, unsatisfactory detection, the low ef-

fectiveness of drug treatment, and the risk of death from major 
cardiac and cardiovascular incidents, changes in lifestyle and diet 
play an important role in primary and secondary prevention (5, 6). 

A proper diet (actively antiatherosclerotic) is rich in monoun-
saturated fatty acids (MUFA) and omega-3 PUFA, and has the 
beneficial effect of reducing the incidence of CVD by lowering 
blood pressure and serum lipids and reducing the tendency to-
wards thrombotic complications (6‒8). 

A risk factor which increased the risk of HTN is obesity, es-
pecially visceral obesity. Visceral adipocytes and adipose tissue 
are extremely active metabolically and secrete substances into 
the blood, which increase insulin resistance and induce chronic 
inflammation and deep vein thrombosis. All of them participate 
in the pathogenesis of HTN (9, 10). 

Screening tests to diagnose HTN and lipid profile disorders, 
together with the assessment of dietary atherogenicity and the 
presence of dietary risk factors, should be considered for men  
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≥ 40 years of age and women ≥ 50 years of age. Modifying the 
diet can be an important element in the prevention and treatment 
of HTN and dyslipidaemia. 

The aim of this study was to compare the incidence of abnormal 
anthropometric and biochemical parameters and diet atherogeni-
city in 50-year old residents of Wroclaw with and without HTN.

MATERIALS AND METHODS  

The study group consisted of Wroclaw residents, who in 2008 
took part in the Programme for the Prevention of Cardiovascular 
Disease organized by the Health Department of the Municipal 
Office in Wroclaw. Participants aged 50 years were randomly 
selected from the social security registry. The study included 
1,520 respondents (880 women and 640 men). The nutritional 
status of the population was evaluated anthropometrically by 
waist circumference and by calculating body mass index (BMI) 
(11). Normal values of waist circumference in the surveyed men 
and women were considered as ≤ 80 cm and ≤ 94 cm, respectively 
(8). The anthropometric characteristics of the study population 
are presented in Table 1. 

In order to assess the atherogenicity of daily food intake (DFI) 
a P/S ratio was calculated and expressed as the relation of PUFA 
(g) to SFA (g) and as Keys Index (KI) (12). The KI value was 
calculated according to the formula: 

KI = 1.35 × (2 × %SFA ‒ %PUFA) + 1.5√(chol/1,000 kcal)

% SFA ‒ energy intake of saturated fatty acids in a subject’s 
diet (%) 
% PUFA ‒ energy intake of polyunsaturated fatty acids in a 
subject’s diet (%)
Chol/1,000 kcal ‒ dietary cholesterol (mg) per 1,000 kcal

In order to assess atherogenicity of the diet, the average model 
KI was determined (modKI) by taking into account energy de-
mand for a given age group and a given level of physical activity 
for the men and women studied. Assuming that the energy share 

Variables  Unit 
Women (n = 880) Men (n = 640)

X ± SD M X ± SD M
BMI kg/m2 26.1 ± 4.5 25.2 27.3 ± 4.1* 27.1
Waist circumference cm 82.9 ± 11.2 81.0 96.6 ± 11.1* 96.0
KI 45.8 ± 16.4 44.4 46.4 ± 12.3* 46.6
P/S 0.5 ± 0.4 0.4 0.6 ± 0.4 0.5
SBP mmHg 131.8 ± 17.4 130.5 140.0 ± 18.0* 139.0
DBP mmHg 80.7 ± 10.2 80.0 85.2 ± 11.2* 84.0
TCh mg/dl 211.8 ± 37.7 207.4 211.2 ± 38.6 209.0
LDL-cholesterol mg/dl 123.6 ± 33.9 120.6 128.5 ± 33.9* 126.9
HDL-cholesterol mg/dl 63.1 ± 15.6 61.9 51.0 ± 13.7* 49.1
TG mg/dl 127.0 ± 71.2 108.0 165.4 ± 107.6* 139.9

X ± SD ‒ arithmetic mean ± standard deviation; M ‒ median; BMI ‒ body mass index; KI ‒ Key’s Index; P/S ‒ polyunsaturated/saturated fatty acids; SBP ‒ systolic blood 
pressure; DBP ‒ diastolic blood pressure; TCh ‒ total cholesterol; LDL ‒ low-density lipoproteins; HDL ‒ high-density lipoproteins; TG ‒ triglycerides; *p < 0.05 (statistically 
significant)

Table 1. Comparison of the average values of anthropometric parameters, atherogenicity indicators, arterial blood pressure 
(SBP, DPB), and serum concentration of TCh, LDL, HDL and TG of study population (N = 1,520)

from SFA in DFI was equal to 10%, while the share of energy 
from PUFA was equal to 8%, the average modKI for women 
was 35.0 ± 0.8 and for men 33.3 ± 0.7. Designated modKI was 
compared to the ratio calculated for the study group. Average 
atherogenic values in the study group of men and women are 
presented in Table 1.

According to the definitions of HTN developed by the Interna-
tional Diabetes Federation (IDF), the American Heart Association 
(AHA) and the National Heart, Lung and Blood Institute (NHLBI) 
(2009) as well as that of the National Cholesterol Education 
Programme ‒ Adult Treatment Panel III (NCEP-ATP III), HTN 
is diagnosed when systolic blood pressure (SBP) is ≥ 130 mm 
Hg and/or diastolic blood pressure (DPB) is ≥ 85 mm Hg (1, 13). 
Measurements for SBP and DPB in subjects were taken twice, 
the results are shown in Table 1.

Determination of total cholesterol (TCh), low-density choles-
terol (LDL), high-density cholesterol (HDL), and triglycerides 
(TG) concentration in serum were carried out by laboratory analy-
ses for all patients studied. TCh was determined by the enzymatic 
colorimetric method. HDL cholesterol was determined by the 
homogeneous enzymatic colorimetric method. TG concentration 
in serum was determined through the lipoprotein lipase in reaction 
to the decomposition of fatty acids and glycerol. The concentration 
of LDL cholesterol was calculated using the Friedewald formula 
(14) for subjects found to have TG below 400 mg/dl:

LDL = total chol. ‒ chol. HDL ‒ (TG/5) (mg/dl)

LDL ‒ low density lipoproteins (mg/dl)
HDL ‒ high density liporpoteins (mg/dl) 
TG ‒ triglicerides (mg/dl) 

In clinical practice, dyslipidaemia is defined on the basis of 
laboratory test results: hypercholesterolaemia ≥ 190 mg/dl and/or 
LDL ≥ 115 mg/dl, and HDL-cholesterol < 40 mg/dl in men, and 
< 50 mg/dl in women (1). The recommended value of lipids con-
centration was considered as: TCh < 190 mg/dl, LDL cholesterol 
< 115 mg/dl, HDL cholesterol ≥ 40 mg/dl for men and ≥ 50 mg/dl 
for women, and TG < 150 mg/dl (1, 13). The average concentra-
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tions of lipid profile parameters and blood pressure readings in 
the study population are presented in Table 1.

Statistical Analysis 
Statistical analysis was performed using the Statistica 10.0 

GB program by StatSoft Inc. USA. Continuous variables are 
presented as mean ± standard deviation (X ± SD). Non-normative 
distribution variables were subjected to a non-parametric U 
Mann-Whitney test or a Kruskall-Wallis test. The normality of 
data distribution was verified via Shapiro-Wilk test. Correlations 
between ordinal and nominal variables were assessed through a 
Chi2 test. The level of statistical significance was set at p < 0.05.

RESULTS

The average values of BMI calculated for the study group of 
men and women indicated a prevalence of overweight (Table 

Variable Unit

Women (n = 880) Men (n = 640)

Group I 
n = 502

Group II 
n = 378

Group I 
n = 473

Group II 
n = 167

X ± SD X ± SD X ± SD X ± SD
BMI kg/m2 27.0 ± 4.8* 24.8 ± 3.7 28.0 ± 4.1* 25.4 ± 3.4
Waist circumference cm 85.2 ± 11.6* 80.0 ± 10.0 98.2 ± 11.1* 92.0 ± 9.8
KI 44.8 ± 16.3 47.1 ± 16.6 46.5 ± 12.3 45.9 ± 12.4
P/S 0.6 ± 0.4 0.5 ± 0.3 0.5 ± 0.4 0.6 ± 0.3
TCh mg/dl 212.6 ± 38.4 210.8 ± 36.9 213.9 ± 39.4* 203.8 ± 35.0
LDL-cholesterol mg/dl 123.3 ± 34.7 123.3 ± 33.7 128.0 ± 36.0 124.8 ± 31.7
HDL-cholesterol mg/dl 62.0 ± 16.0 64.6 ± 14.8 50.7 ± 13.4 51.6 ± 14.5
TG mg/dl 136.4 ± 79.5* 114.5 ± 55.9 175.5 ± 117.7* 136.9 ± 63.5

HTN ‒ arterial hypertension; group I ‒ people with arterial hypertension; group II ‒ people without arterial hypertension; n ‒ number of subjects ; X ± SD ‒ arithmetic 
mean ± standard deviation; BMI ‒ body mass index; KI ‒ Key’s Index; P/S ‒ polyunsaturated/saturated fatty acids; TCh ‒ total cholesterol; LDL ‒ low-density lipoproteins;  
HDL ‒ high-density lipoproteins; TG ‒ triglycerides; *p < 0.05 (statistically significant)

Table 3. Comparison of the average values of anthropometric parameters, atherogenicity indicators and biochemical parameters 
among respondents with and without HTN (N = 1,520)

1). Significantly higher BMI was observed in men compared to 
women (27.3 vs. 26.1 kg/m2, p < 0.0001). According to BMI, nor-
mal body weight was observed in 47.2% of women and 29.4% of 
men, while 33.4% of women and 49.5% of men were overweight. 
Obesity was observed in 17.8% of women and 19.8% of men.

Considerably higher values of waist circumference were 
found among men compared to women (96.6 vs. 82.9 cm,  
p < 0.05) (Table 1). Based on the waist circumference values, 
it was found that 56.8% of women and 60.8% of men have an 
increased risk of metabolic complications due to the development 
of abdominal obesity (Table 2). 

The approximate value of P/S ratio, calculated for the diets of 
women and men was 0.5 and 0.6, respectively, which was below 
the optimal value ≥ 1.0. Considerably higher KI values were re-
corded for the diets of men compared to women (46.4 vs. 45.8; 
p = 0.0372) (Table 1). The normal value of KI for diets was found 
among 12.7% of men and 28.6% of women (Table 2).

The average values of SBP were significantly higher among 
men than in the group of women (140.0 vs. 131.8 mm Hg, 

Variable Unit
Women (n = 880) Men (n = 640)

n (%) n (%)
BMI > 24.9 kg/m2 458 (52.0) 451 (70.5)
Waist circumference W ≥ 80; M ≥ 94 cm 500 (56.8) 389 (60.8)
KI W > 35.0; M > 33.0 628 (71.4) 559 (87.3)
P/S < 1.0 777 (88.3) 565 (88.3)
TCh ≥ 190 mg/dl 643 (73.1) 454 (70.9)
LDL-cholesterol ≥ 115 mg/dl 506 (57.5) 413 (64.5)
HDL-cholesterol W < 50; M < 40 mg/dl 170 (19.3) 136 (21.3)
TG ≥ 150 229 (26.0) 281 (44.0)

W ‒ women; M ‒ men; BMI ‒ body mass index; KI – Key’s Index; P/S ‒ polyunsaturated/saturated fatty acids; LDL ‒ low-density lipoproteins; HDL ‒ high-density lipopro-
teins; TG ‒ triglycerides

Table 2. Prevalence of abnormal anthropometric and biochemical parameters and dietary atherogenicity among study popula-
tion (N = 1,520)
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p < 0.0001). Similar relationships were shown for the average 
values of DBP among men and women (85.2 vs. 80,7 mm Hg, 
p < 0.0001) (Table 1). HTN was found among 64.1% of the 
population (Table 3).

The average concentration of TCh in blood serum, which was 
approximately 211 mg/dl for both groups, indicated the presence 
of hypercholesterolaemia (Table 1). Among respondents who had 
diagnosed hypercholesterolaemia, the largest number constituted a 
group with concentration of total blood serum cholesterol ranging 
between 190‒250 mg/dl (59.5% of women, 56.2% of men). The 
concentration of total cholesterol exceeding 250 mg/dl was found 
in 13.6% of women and 14.7% of men (Fig. 1). 

Considerable differences were found between women and 
men (123.6 vs. 128.5 mg/dl, p = 0.0074), in terms of the aver-
age concentration of LDL cholesterol in blood serum (Table 1). 
Increased LDL cholesterol concentration was observed among 
57.5% of women and 64.5% of men (Table 2). The average 
concentration of HDL cholesterol in the blood serum of men 
was significantly lower than in women (51.0 vs. 63.1 mg/dl,  
p < 0.0001). However, among both women and men, these values 
were not lower than recommended (Table 1). Abnormal concentra-
tions of HDL cholesterol were observed among 19.3% of women 
and 21.3% of men (Table 2). Considerable differences among 
women and men were observed in TG concentration (165.4 vs. 
127.0 mg/dl, p < 0.0001) (Table 1). Hypertriglyceridaemia was 
identified among 26% of women and 44% of men (Table 2). 

HTN was identified among 57% of women (Table 3). The 
average value of arterial pressure (SBP/DBP) in the group with 
HTN (group I) was 143/87 mm Hg, while in the group without 
HTN (group II), the average value of arterial pressure (SBP/DBP) 
was 117/73 mm Hg. Abnormal values of SBP and DBP were dis-
covered among 39% and 6.4% of women with HTN, respectively. 
Among 54.6% of women with HTN abnormal values of both SBP 
and DPB were identified. 

The presence of HTN was observed among 74% of men (Table 
3). The average value of arterial pressure (SBP/DBP) in group 
I was 147/89 mm Hg, while in the group II the average arterial 
pressure (SBP/DBP) was 119/75 mm Hg. Abnormal values of 
SBP and DBP were identified among 35.3% and 3% of men with 
HTN, respectively. Abnormal values of both SBP and DPB were 
found among 61.7% of men with HTN.  

Fig. 1. Prevalence of hypercholesterolaemia (TCh mg/dl) in 
the study population (%). Va
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Considerably higher values of BMI were demonstrated in 
the group with HTN contrary to those without HTN (group I vs. 
group II) among both women (27.0 vs. 24.8 kg/m2, p < 0.0001) 
and men (28.0 vs. 25.4 kg/m2, p < 0.0001). Similar relationships 
between groups I and II were reported in terms of waist circum-
ference among both women (85.2 vs. 80.0 cm, p < 0.0001) and 
men (98.2 vs. 92.0 cm, p < 0.0001). Abnormal values of BMI and 
waist circumference were observed in approximately 62% of 
women with HTN. Likewise, abnormal values of BMI and waist 
circumference were observed in 78.4% and 66.8% of men with 
HTN, respectively (Table 4). 

No significant differences were found in average values of 
dietary atherogenicity indexes of both the women and men of 
groups I and II (Table 3). Abnormal values of KI and P/S, calcu-
lated for the diets of women with HTN, occurred among 67.7% 
and 86.7% of women, respectively. In the diets of men with HTN, 
abnormal values of both KI as well as P/S were found in 89% of 
the study group subjects (Table 4). 

The significant differences were observed in TCh concentra-
tions in blood serum, between the men of groups I and II (213.9 
vs. 203.8 mg/dl, p = 0.0026) (Table 3). Abnormal values of TCh 
concentration were identified among 71.5% of women with HTN 
and 72.9% of men with HTN. Among women and men without 
HTN, the percentage of people with elevated concentrations of 
TCh was 75.1% and 65.3%, respectively (Table 4). 

There were no significant differences in LDL and HDL cho-
lesterol concentration between the study groups with or without 
HTN. The average values of LDL cholesterol concentrations 
exceeded referential values in the blood serum of women (group 
I ‒ 57.8%, group II ‒ 57.1%) and men (group I ‒ 64.7%, group 
II ‒ 64.1%) (Table 4). 

The frequency of hypertriglyceridaemia was higher among the 
population of women with HTN in comparison with the group II 
(31.1 vs. 19.3%). More significant differences in the occurrence 
of hypertriglyceridaemia were identified among men with HTN 
compared to those without HTN (47.4 vs. 34.1%) (Table 4). 
Statistically significant differences were identified in the average 
concentration of TG between groups I and II, among both women 
(136.4 vs. 114.5 mg/dl, p < 0.0001), and men (175.5 vs. 136.9 mg/
dl, p < 0.0001) (Table 3). 

Among the population of 50-year olds, those with a normal 
lipid profile and arterial pressure values constituted 6.6% of the 
total number of participants (8.2% of women and 4.4% of men).

DISCUSSION

Overweight and obesity constitute an essential risk factor in 
the development of HTN, resulting from lifestyle and dietary 
habits. In particular, a high risk for the development of metabolic 
complications occurs in individuals with abdominal obesity. In the 
ATTICA Study (9), it was revealed that elevated values of waist 
circumference and BMI were considered the most significant 
risk factors in the development of HTN. In the present study, 
we demonstrated abnormalities in the nutritional status based on 
BMI, which indicated the occurrence of overweight and obesity 
among a substantial percentage of both women and men sur-
veyed. A relation between the co-occurrence of excessive body 
weight and HTN was identified. The abnormal average values of 

BMI and waist circumference were observed among those with 
HTN, compared to those with correct arterial pressure. The high 
value of waist circumference is considered a predictive factor in 
the development of HTN, indicating the pattern of distribution 
of adipose tissue. Various studies performed by many authors 
have indicated that abdominal obesity is the key factor leading 
to formation of inflammatory, oxidative, hemodynamical, and 
prothrombotic disorders as well as HTN (9, 15). The above find-
ings are consistent with the results of other studies (16, 17). In 
the Pol-MONICA study (18), overweight or obesity were found 
among 67% of men and 75% of women with HTN. In accordance 
with data from the Pol-MONICA BIS study (19), the frequency 
of HTN among obese respondents was 70% among men and 65% 
in women. Reducing body weight by 5 kg results in a moderate 
antihypertensive effect and has a positive influence on risk fac-
tors such as insulin resistance, diabetes, hyperlipidaemia, and 
ventricular hypertrophy. On average, a reduction of SBP and 
DBP by 4.4 and 3.6 mm Hg, is estimated to result in a reduction 
of body weight by 5.1 kg (20). 

Any increase in arterial pressure is related to increase in CVD 
risk, provided that this trend is continuous and even escalat-
ing. More than a half of the women and men surveyed showed 
increased values of both SBP and DBP. The factors mentioned 
independently influence CVD risk, yet regardless of age and 
gender, systolic pressure is considered the stronger prognostic 
factor. Even a slight increase in SBP, in the range 140‒160 mm 
Hg, entails a two fold increase in mortality in comparison with 
systolic pressure below 140 mm Hg (6).

Thus, a considerable element of HTN therapy is the monitoring 
of dietary habits in the Polish population. A diet abundant in food 
products being the source of cholesterol and SFA is a significant 
factor increasing the risk of atherogenesis, HTN and obesity. A 
high intake of these foods is conducive to hypercholesterolaemia, 
and can also cause impairment of the endothelium of vessels 
through the release of oxygen free radicals (4, 21). Demonstrated 
abnormal values of P/S ratio and KI in diets of the 50-year olds 
surveyed are characteristic of the populations of Western coun-
tries, who are characterised by a high intake of animal fats and 
a low intake of vegetables and fish. Such dietary habits impair 
the lipid profile in blood serum contributing to the development 
of atherogenic changes and HTN. Thus, the fundamental goal of 
treatment in patients with HTN is the control of body weight, the 
introduction of regular physical activity and changes in dietary 
habits (9).

The activation of inflammatory processes, which play a key 
role in the development of HTN and obesity, is related to the 
presence of both hypercholesterolaemia as well as hypertriglyc-
eridaemia, accompanied by a reduction in the HDL cholesterol 
concentration in blood serum, resulting in the development of 
atherogenic changes. 

An increased concentration of TCh and TG in blood serum as 
well as HTN constitute independent risk factors for the develop-
ment of CVD.  In the research mentioned above, a considerably 
higher concentration of TG among the individuals with HTN, 
in comparison to those without HTN, has been demonstrated in 
both women and men. Furthermore, a significantly higher con-
centration of TCh was found among men with HTN compared 
to those without HTN. The results are in line with observations 
of other epidemiological studies relating to lipid disorders and 
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obesity among individuals with HTN. Hoffmann et al. (22) 
demonstrated that among the parameters of lipid metabolism 
only TG concentration was higher in the HTN group. As in the 
present study, Strażyńska et al. (23) also failed to indicate sig-
nificant differences between the group with HTN and the group 
without HTN, concerning the values of concentrations of LDL 
and HDL cholesterol. In contrast, considerably higher values of 
TG and BMI were shown in the HTN group than in the group 
without HTN. 

The average values of LDL cholesterol concentration indicate 
the presence of dyslipidaemia among respondents. Similar results 
were obtained by other authors (19, 24). It should be emphasised 
that LDL cholesterol is not homogenous and consists of fractions 
of different size, density and chemical composition as well as 
proatherogenetic potential (25). The close relationship between 
the TCh concentration in blood serum, concentrations of LDL 
cholesterol and the risk for ischaemic heart disease (IHD), ob-
served in epidemiological and clinical studies, is strong evidence 
of the atherogenic activity of LDL cholesterol. The lowering of 
LDL cholesterol concentration is related to a reduction in the risk 
of developing HTN and IHD (26).

The HDL cholesterol is regarded as an important prognostic 
factor for IHD. As the authors of numerous studies have dem-
onstrated, high LDL concentration alongside low HDL concen-
trations influence the progression of atherosclerosis as well as 
incidence of IHD. According to the authors of the Framingham 
study (27), a decline in HDL concentration by 4 mg/dl can give 
rise to the incidence of IHD by up to 10%, while increasing HDL 
concentration by 1 mg/dl can lower mortality from IHD by 6% 
regardless of LDL concentration. In the present study, the average 
values of HDL cholesterol exceeded referential values within both 
groups examined, which gives an optimistic prognosis. Based on 
the research conducted by Sharrett et al. (28) low concentrations of 
HDL (< 35 mg/dl) are considered frequent. An important element 
in diagnosing and treating dyslipidaemia is the interaction between 
metabolism of HDL and TG. The high density lipoproteins are 
receivers of substances released during TG lipolysis, which leads 
to neutralization of their atherogenic activity (26). 

Dyslipidaemia and HTN are the causes of dysfunction in the 
endothelium cells of blood vessels, which adversely change the 
secretion of substances responsible for vasodilation and vasocon-
striction (29). The co-occurrence of HTN with other disorders 
of lipid profile accelerates the development of atheromatous le-
sions, and as a consequence, the development of atherosclerosis 
and IHD. When compared to the group without HTN, increased 
values of total cholesterol concentration, reduced concentration 
of HDL cholesterol fraction, and increased TG levels were ob-
served among men with HTN. However, in women with HTN 
increased concentrations of LDL cholesterol fraction as well as 
TG were identified more often than among those without HTN. 
The research of other authors has confirmed a higher incidence 
of lipid profile disorders among individuals with HTN (9, 30).

The co-occurrence of HTN, dyslipoproteinaemia (a higher con-
centration of TG and lowered concentration of HDL cholesterol 
fraction), and the prevalence of abdominal obesity predisposes 
patients to MetS (1, 2). Among the numerous risk factors associ-
ated with HTN, dyslipidaemia, obesity and the resulting MetS, 
particular attention should be paid to socio-demographic factors 
as well as factors related to lifestyle and diet.  

CONCLUSIONS

Crucial to reducing the incidence of HTN in the study popula-
tion is the limitation of risk factors such as overweight and obesity. 
The increased values of BMI and waist circumference, as well as 
abnormal concentration of TCh and TG in the studied men were 
correlated with HTN. With regard to gender as an independent risk 
factor for CVD it may be assumed that men are more susceptible 
to its occurrence.

The coexistence of HTN, lipid disorders and obesity can 
significantly accelerate the progression of atherosclerosis and its 
complications in the study population. 

It was also shown that most studied diets of women and men 
were atherogenic. Dietary modifications resulting in the reduction 
of SFA and n-6 PUFAs content in the diet, in addition to the intro-
duction of n-3 PUFAs, may have a beneficial effect on reducing 
the risk of CVD. The proposed modifications of diet composi-
tion could have a significant impact on obtaining normal blood 
pressure and lipid profile in the studied 50-year old population.

Nutrition education in the prevention of CVD is necessary. 
The benefits of body weight reduction and a diet poor in products 
containing significant amounts of SFA and dietary cholesterol 
should be highlighted when designing health promotion and 
nutrition education programmes.
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