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ABSTRACT 

Introduction 

Lipid disorders are the most important risk factor of cardiovascular disease (CVD). For 

clinical practice and assessment of patient`s cardiovascular risk the most relevant is to 

determine plasma concentration of low-density lipoprotein cholesterol (LDL-C) and non-

high-density lipoprotein cholesterol (non-HDL-C). Blue-collar workers are a group of patients 

with higher estimated cardiovascular risk than other workers groups. 

The aim of the study 

The aim of the study was to asses prevalence of lipid disorders in blue-collar workers from 

Lubelskie region. 

Material and methods 

The method of this paper was to perform a retrospective analysis of data provided by the 

National Health Fund. The study population enclosed patients aged 35, 40, 45, 50, 55 

included in the Cardiovascular Disease Prevention Program held in Primary Healthcare (PH) 

setting on the area of Lubelskie region in years 2008-2018. Patients analyzed were blue-collar 

workers. The chi-square test was used to test the relationship between the two qualitative 

features and the Pearson linear correlation between the quantitative features.  
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The analyzes were performed using the IBM SPSS Statistics for Windows, version 25 

program (IBM Corp., Armonk, N.Y., USA). The significance level was assumed to be α = 

0,05. 

Results 

In 26 226 patients hyperlipidemia was observed in 65,6% and LDL cholesterol levels higher 

than 115 mg/dl in 52,8% of patients. The mean total cholesterol serum concentration was 

203,8 mg/dl, LDL cholesterol - 120,1 mg/dl and median triglycerides concentration – 101,0 

mg/dl.  

Conclusions 

Hyperlipidemia was a common problem in blue-collar workers in Lubelskie region in years 

2008-2018. Intense prophylactic actions are needed to reduce cardiovascular risk of this group 

of population.  
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INTRODUCTION 

Lipid disorders are the most important risk factor of cardiovascular disease (CVD). 

The pivotal role in the patomechanism of cardiovascular complications is credited to ApoB 

lipoprotein, mainly ApoB-100 and ApoB-48 [1]. Commonly tested particles rich in 

atherogenic compounds are LDL and less frequently examined VLDL, IDL and 

chylomicrones and their remnants [2]. For clinical practice and assessment of patient`s 

cardiovascular risk the most relevant is to determine plasma concentration of low-density 

lipoprotein cholesterol (LDL-C) and non-high-density lipoprotein cholesterol (non-HDL-C) 

[3]. According to the European Society of Cardiology (ESC) and the European 

Atherosclerosis Society (EAS) recommendations in general population which is estimated to 

be at low cardiovascular risk level the LDL-C level <3.0 mmol/l (<116 mg/dl) should be 

maintained.  Patients in moderate risk group should present LDL-C concentrations <2.6 

mmol/l  (<100 mg/ dl). Whereas, for high risk and very high risk the values advised are 

respectively <1.8 mmol/ l (<70 m /dl) and <1.4mmol /l (<55 mg/dl) [4].  

Blue-collar workers are the group of patients who, according to many studies, are 

more prone to develop hypertension [5]. The total cardiovascular risk is estimated to be higher 

in this group of workers additionally due to greater risk of development of diabetes mellitus 

and higher prevalence of smoking in comparison to white-collar workers [6]. Whereas, there 

is some inconsistent data about the presence of hypercholesterolemia in working population. 

 

THE AIM OF THE STUDY 

The aim of the study was to asses prevalence of lipid disorders in blue-collar workers 

from Lubelskie region. 
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MATERIAL AND METHODS 

The method of this paper was to perform a retrospective analysis of data provided by 

the National Health Fund. The study population enclosed patients aged 35, 40, 45, 50, 55 

included in the Cardiovascular Disease Prevention Program held in Primary Healthcare (PH) 

setting on the area of Lubelskie region in years 2008-2018. Patients analyzed were blue-collar 

workers. The sociodemographic variables were obtained using a survey questionnaire and 

blood pressure, heart rate, anthropometric measurements and laboratory test results (full lipid 

profile, fasting glucose) were performed by PH employees. 

The lipid profile values were described by the mean value and standard deviation (SD) 

or the median (M) and lower (q1) and upper (q3) of the quartile depending on the distribution 

of the variable. Normal distribution of a variable was assessed using the Shapiro-Wilk test. 

The chi-square test was used to test the relationship between the two qualitative features and 

the Pearson linear correlation between the quantitative features. The analyzes were performed 

using the IBM SPSS Statistics for Windows, version 25 program (IBM Corp., Armonk, N.Y., 

USA). The significance level was assumed to be α = 0,05. 

 

RESULTS 

In this study we analyzed data from 26 226 prophylactic visits held in General Practice 

setting. Sociodemographic data 40-year-old patients were the most numerous group. Men 

predominated in the research group. 

 

Age n % 

35 6631 25,28 

40 6283 23,96 

45 5499 20,97 

50 4504 17,17 

55 3309 12,62 

Table 1. Structure of age. 

 

Sex n % 

men 13566 51,73 

women 12660 48,27 

Table 2. Sex distribution. 

 

Lipid profile 

Mean values of different fractions of cholesterol were higher than normal limits. In 

contrast to this mean value of triglycerides was lower than normal limit. 

[mg] Mean Min. Max SD 

T-Chol 203,8448 12,00000 764,000 40,0325 

HDL-C 59,1277 4,00000 200,000 18,1288 

LDL-C 120,0863 10,00000 518,000 35,5842 

Table 3. Serum concentrations of cholesterol fractions in research population. 
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Median Min. Max. Q1 Q3 SD 

101,0000 11,00000 5527,000 73,00000 147,0000 110,5402 

Table 4. Serum concentration of triglycerides in research  population. 

 

Hyperlipidemia defined as serum concentration of total cholesterol ≥190 mg/dl and/or 

LDL-C ≥115 mg/dl was observed in near 2/3 of patients. It was the most common 

abnormality in laboratory test results among tested patients. In turn, slightly over 50 % of 

respondents presented elevated concentrations of LDL-C cholesterol. 

 

Hyperlipidemia n % 

No 8980 34,24 

Yes 17194 65,56 

Table 5. Hyperlipidemia in research population. 

 

T-Chol-

C 

[mg/dl] 

n % 

<190 9992 38,10 

≥190 16234 61,90 

Table 6. Increased total cholesterol in research population. 

 

 

 

 

 

Table 7. Increased LDL cholesterol in research population. 

 

Severe increase in LDL-C concentration (LDL-C ≥ 330mg/dl) was observed only in 12 

patients (0,05%). 

Majority of patients showed normal serum concentrations of triglycerides and only 58 patients 

presented severe hypertriglyceridemia (0,2%). Atherogenic dyslipidemia defined as elevated 

TG levels and HDL-C levels <1.0 mmol/l (40 mg/dl) in men and <1.2 mmol/l (45 mg/dl) in 

women was found in 6% of the subjects (n=1574). 

 

TG 

[mg/dl] 
n % 

<150 19909 75,91 

≥150 6317 24,09 

Table 8. Hypertriglyceridemia in research population. 

 

 

 

LDL-C 

[mg/dl] 
n % 

<115 12020 45,83 

≥115 13850 52,81 
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The correlation between selected lipid parameters and undertaking physical activity 

was assessed. No significant correlation was observed between the occurrence of LDL-C 

concentrations equal to or greater than 115 mg/dl and physical activity. The same relationship 

was observed between level of physical activity and other lipid parameters. Abnormal LDL-C 

concentration did not correlate with the presence of a premature cardiovascular event in the 

father or mother. 

Although body mass assessed with use of BMI positively correlated with presence of 

increased concentration of LDL-C.  

 

BMI 

[kg/m2] 

LDL-C [mg] 

<115 ≥115 

n n 

<18,5 164 93 

18,5–

24,99 
5596 4593 

25,0–

29,99 
4399 6236 

30,0–

34,99 
1453 2420 

35,0–

39,99 
328 424 

≥ 40,0 80 84 

p<0,001 

Table 9. Body mass (acc. to BMI) and hypercholesterolemia LDL. 

 

Further, waist circumference positively correlated with higher prevalence of abnormal 

LDL-C concentration. According to recommendations correct waist circumference was set as 

˂94 cm in men and ˂ 80 cm in women. 

 

Waist 

circumference 

LDL-C [mg] 

<115 ≥115 

n n 

Normal 5945 5327 

Abnormal 6075 8523 

p<0,001 

Table 10. Waist circumference and hypercholesterolemia LDL. 
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DISCUSSION 

The analyzed population of blue-collar workers showed high serum concentrations of 

lipids. The mean values of total cholesterol and LDL-C cholesterol are higher than 

recommended concentration for general population according to ESC/EAS document.  

Median concentration of triglycerides was within normal limits (below 150 mg/dl). 

Hyperlipidemia defined as serum concentration of total cholesterol ≥190 mg/dl and/or LDL-C 

≥115 mg/dl was observed in vast population of near 2/3 of patients. More than one half of 

patients presented with elevated concentrations of the most important fraction of cholesterol -  

LDL-C. What is interesting, there was no correlation between concentrations of cholesterol 

and level of physical activity found. Contrarily, body mass expressed as a BMI value and 

waist circumference correlated positively. WOBASZ II study described significantly lower 

rates of hypercholesterolemia. It was 49% of men and 58% of women [7]. From Polish 

nationwide perspective hypercholesterolemia was present in 55-60% of general population, 

which is a result near obtained in this study [8-11]. 

Noteworthy are also results concerning the problem of severe hypercholesterolemia. 

LDL-C levels ≥330 mg/dl were observed in 0.05% of patients (n=12). Such a high 

concentration of LDL cholesterol should be a signal for a doctor to suspect familial 

hypercholesterolaemia [12]. This condition is connected with even hundred times higher total 

cardiovascular risk [13]. A meta-analysis of  Polish population studies found that HeFH may 

occur in Poland with a frequency of 404/100,000 population [14]. The extrapolation of that 

fact may bring an estimation of presence of 106 patients with heterozygous familial 

hypercholesterolemia, whereas only 12 patients were identified.  

Hypertriglicerydemia was observed in near quarter of respondents. In Polish 

population studies the prevalence of this lipid disorder was 30-37% [8,10,15,16]. 

Atherogenic dyslipidemia defined was found in 6% of respondents. Meta-analysis of 

European studies showed that atherogenic dyslipidemia may be presenet in even 9.9% of 

whole population [17]. In this perspective our result is relatively not very high, especially 

when the accepted criteria for diagnosis are compared (in our study TG ≥150 mg/dl and HDL-

C 40 mg/dl in men and <45 mg/dl and in meta-analysis TG ≥200 mg / dl and HDL <40 mg / 

dl). 

 

CONCLUSIONS 

Hyperlipidemia was a common problem in blue-collar workers in Lubelskie region in 

years 2008-2018. This is highly disquieting fact because may lead to macrovascular 

complications. Intense prophylactic actions are needed to reduce cardiovascular risk of this 

group of population.  
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