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Abstract
Objectives: Cardiovascular and metabolic disorders constitute major health problems in the working populations in Europe. The aim of this project 
was to evaluate the health condition of workers employed in a Polish research and medical institution, and then to establish the necessary preven-
tive actions by creating a modern model of occupational healthcare integrated with civilization disease (CivD) prevention. Material and Methods: 
Overall, 100 workers voluntarily participated in a health program for CivD prevention during mandatory prophylactic examinations. Data from these 
examinations was collected in a system of electronic documentation to enable the analysis of the workers’ health condition and risk factors of CivDs. 
Results: Women accounted for 72% of the employees who voluntarily participated in the prevention program, and 80% of the subjects had university 
education. As regards the health condition, 27% of the patients had elevated systolic, and 23% diastolic, blood pressure, and 21% had an abnormal 
fasting glucose level. Stressful job was an important factor correlated with an excessive body mass index, diastolic blood pressure, as well as total and 
low-density lipoprotein cholesterol levels. Smoking, sedentary work and a lack of physical activity were significant factors for abdominal obesity. Gen-
erally, 94% of the program participants required some further interventions in lifestyle, diagnostics or treatment. Conclusions: Civilization disease 
prevention should focus on increasing physical activity both in leisure time and at the workplace as far as practicable. There is a need for implementing 
projects leading to occupational stress reduction and smoking cessation. Men as well as workers with vocational and elementary education need to be 
recruited for prevention programs dedicated to employees. Int J Occup Med Environ Health. 2021;34(3):403–13
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obligatory regulations, and to establish the necessary pre-
ventive actions.

MATERIAL AND METHODS
In May 2016–May 2018, 100 workers of a research and 
medical institution who underwent mandatory prophylac-
tic examinations, with the scope and frequency determined 
by the Polish legislation, due to harmful occupational haz-
ards [10], voluntarily participated in an additional health pro-
gram for the prevention of selected CivDs. The office work-
ers group included clerks, editors, computer engineers and 
scientists (sociologists, psychologists, masters of public health 
science); the medical staff group comprised physicians, nurses 
and laboratory workers; and the physical workers group was 
formed by mechanics, cleaners and repairmen.
The medical interview focused on any present and past 
health disorders, the smoking habit, daily physical activity, 
and a family history of diabetes and CVDs. The occupa-
tional medicine physician took a body weight and height of 
each employee, determined the body mass index (BMI), 
and measured the abdominal circumference, blood pres-
sure and pulse. All of the participants underwent electro-
cardiography (ECG) and the following laboratory tests: 
fasting blood glucose level (FGL) and the lipid serum 
profile. Finally, the physician analyzed the results and 
provided an individual assessment of the risk factors for 
the occurrence of selected CivDs, or for developing/ag-
gravating the course of CVDs or diabetes. In the workers 
aged >40 years, the risk of death in the next 10 years due 
to CVDs was also estimated by means of the POL-SCORE 
chart [12]. Each participant was given information about 
their respective health risk and individual recommenda-
tions related to reducing body weight trough daily physi-
cal activity [1,13–19] and diet change [20–22], the possible 
ways of quitting the smoking habit [1,23–26], the need to 
start or modify pharmacotherapy, etc. The workers also 
received recommendations to obtain self-educating mate-
rials from selected websites [27,28].

INTRODUCTION
Despite some efficient results in cardiovascular diseases 
(CVDs), current treatment and decreasing addiction to 
tobacco products, CVDs together with cancer are still the 
leading causes of morbidity and mortality in many well-
developed industrial countries [1]. Obesity and other met-
abolic disorders, which constitute risk factors for CVDs, 
are considered responsible for this drift [2,3]. Statistics 
Poland has estimated that CVDs cause almost 46% of all 
deaths [4].
Specific workplace conditions and nuisances may also in-
crease health hazards. Both sedentary and hard physical 
work, as well as working night shifts or having a stressful 
job, are favorable to metabolic syndrome and CVD de-
velopment, and especially to their complications such as 
type 2 diabetes, coronary heart failure and stroke [5–7].
An effective prevention of civilization diseases (CivDs) de-
mands the implementation of actions promoting a “healthy 
lifestyle” and reducing the risk factors for CivDs in the whole 
population and under an individual approach [1,8,9]. 
The Polish legislation system of mandatory prophylactic 
examinations of workers [10] provides a great opportunity 
to run an effective prevention of CivDs in people who do 
not use healthcare services on everyday basis. The Systemic 
Coronary Risk Evaluation (SCORE) is a scale that plays 
an essential role in the prevention of CVDs in people in 
a generally good health condition without any previous 
diagnosis of CVDs. Such patients do not visit their family 
doctor, so their workplace gives the most obvious oppor-
tunity to take preventive actions. The European Society of 
Cardiology (ESC) and the Polish Cardiac Society recom-
mend estimating the systemic coronary risk in every patient 
aged >40 years by means of the SCORE chart [1,11], and 
in the Polish population by means of its modified version, 
POL-SCORE, for high-risk populations [12].
The aim of this project was to evaluate selected risk factors 
for CVDs and diabetes among employees during manda-
tory prophylactic examinations with the enhancement of 



OCCUPATIONAL PROPHYLAXIS OF CIVILIZATION DISEASES        O R I G I N A L  P A P E R

IJOMEH 2021;34(3) 405

a lack of physical activity, were significant factors for ab-
dominal obesity (Table 2). In general, active smokers had 
a lower median value of FGL and a higher value of tri-
glycerides (TG) than the people who had never smoked 
or were past smokers (Table 3). The most significant dif-
ference was seen between the median value of BMI in 
physical workers (30.2 kg/m2) in comparison with other 
employees (24.3 kg/m2). The workers who reported having 
a stressful job, in relation to those who did not indicate 
stress as an occupational nuisance, had a visible difference 
in the median values of BMI (27 vs. 23 kg/m2). Stress at 
work was also an important factor for increased low-den-
sity lipoprotein cholesterol (LDL-C) and diastolic blood 
pressure (DBP) (Table 2).
During the visit, 27% of the patients had elevated systolic 
blood pressure (SBP), 23% had elevated DBP, and 21% 
had abnormal FGL (Table 1). The male gender was an im-
portant factor for an increased level of FGL, as well as for 
an elevated level of TG, SBP and DBP (Table 2). Hypercho-
lesterolemia, defined as the total cholesterol (TC) level in 
venous blood of ≥190 mg/dl, was found in 42%, and LDL-C 
of ≥115 mg/dl in 36%, of the subjects, and both of these pa-
rameters were elevated in 48% of them. In 12% of the em-
ployees with elevated TC, LDL-C was in the normal range, 
a subtly elevated LDL-C with concentrations of approx. 
119 mg/dl, 119 mg/dl and 120 mg/dl was found in only 3% of 
the workers with TC in the normal range.
In 10% of the subjects (all of them aged >40 years), rou-
tinely conducted ECG revealed abnormalities: supraven-
tricular arrhythmia de novo (3%), left axis deviation (6%) 
co-existing with bundle branch block in 3 cases, and isch-
emic changes in 1 person. All of these employees were re-
ferred to a cardiologist.
Generally, almost 94% of the program participants re-
quired some interventions, such as direct advice regarding 
lifestyle modifications and/or additional specialist consul-
tations (e.g., with a cardiologist, a nutritionist, or an endo-
crinologist).

All the data from medical check-ups was collected in 
a system of electronic documentation called “The Inte-
grated system of drawing up and implementing the com-
puter infrastructure in the health care working (POIG).” 
An electronic form of the integrated computer system pro-
vides an access to record-keeping data analyzed for assess-
ing the workers’ health condition, risk factors of CiVDs 
during the following periodical medical check-ups.
The statistical analyses were performed by means of Sta-
tistica 8.0. Qualitative data was compared using 2×2 con-
tingency tables with Fisher’s test, and the clinical relevance 
of selected parameters for appropriate disorders was es-
tablished by single-factor repeated measures ANOVA. 
A 2-tailed p-value of <0.05 was considered as significant. 
Median variances were analyzed using the Kruskal-Wallis 
modification of the ANOVA test.

RESULTS
The characteristics of the study group was presented in 
Table 1. The majority of the volunteers were women 
(72%) and 80% of the subjects had university education.
Sedentary work was reported as the most common occu-
pational nuisance (85%), followed by a high level of stress 
in the workers aged 30–59 years, but not in the younger 
(<30 years) and older (≥60 years) employees. As many 
as 50% of the subjects denied any regular physical activity, 
and a sedentary lifestyle was observed the most frequently 
among the employees aged 30–59 years, while the younger 
and older ones were more active.
Less than a half of the examined workers had an appropri-
ate BMI and waist circumference, with the exception of em-
ployees aged <30 years. The median value of BMI amount-
ed to 27 kg/m2 in women and 23 kg/m2 in men, and the female 
gender was an important factor for excessive BMI (Table 2). 
The people who had ever smoked had a significantly lo- 
wer BMI than non-smokers (the median value of BMI 
was 23 vs. 27 kg/m2) (Table 3). On the other hand, ever 
smoking and active smoking, as well as sedentary work and 
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Table 1. Characteristics of the study group of workers of a research and medical institution in Poland, who voluntarily participated 
in an additional health program for the prevention of selected civilization diseases during mandatory prophylactic examinations, 
May 2016–May 2018

Variable

Participants
(N = 100)

[n (%)]
<30 years
(N = 11)

30–39 years
(N = 19)

40–49 years
(N = 23)

50–59 years
(N = 34)

60–69 years
(N = 13) total

Gender
female 10 (91) 13 (68) 19 (83) 25 (74) 5 (38) 72
male 1 (9) 6 (32) 4 (17) 9 (26) 8 (62) 28

Education
vocational/elementary 0 0 0 1 (4) 1 (7.5) 2
secondary 1 (9) 0 5 (22) 11 (32) 1 (7.5) 18
university 10 (91) 19 (100) 18 (78) 22 (64) 11 (85) 80

Occupation
medical staffa 4 (36) 9 (47) 9 (39) 13 (38) 2 (15) 37
office workersb 7 (64) 10 (53) 11 (48) 15 (44) 8 (62) 51
physical workersc 0 0 3 (13) 6 (18) 3 (23) 12

Workstand nuisances
sedentary work 9 (82) 18 (95) 21 (91) 27 (79) 10 (77) 85
shift work 3 (27) 5 (26) 5 (22) 7 (21) 1 (7.7) 21
stress 3 (27) 15 (79) 13 (57) 20 (59) 3 (23) 54
hard physical work 0 3 (16) 5 (22) 7 (21) 3 (23) 18

Smoking habit 1 (9) 4 (21) 4 (17) 15 (44) 7 (54) 33
actual 0 1 (5) 2 (8.5) 7 (21) 3 (23) 13
past 1 (9) 3 (16) 2 (8.5) 8 (23) 4 (31) 18

Family history of CivDs 2 (18) 3 (16) 7 (30) 13 (38) 3 (23) 28
Daily physical activity

none 2 (18) 10 (53) 12 (52) 22 (65) 4 (31) 50
1–3 times/week 2 (18) 5 (26) 8 (35) 7 (21) 5 (38) 27
>3 times/week 7 (64) 4 (21) 3 (13) 5 (15) 4 (31) 23

BMI
<18.5 kg/m2 2 (18) 1 (5) 0 0 0 3
18.5–24.99 kg/m2 7 (64) 7 (37) 11 (48) 15 (44) 3 (23) 43
25–29.99 kg/m2 2 (18) 8 (42) 9 (29) 7 (21) 4 (31) 30
≥30 kg/m2 0 3 (16) 3 (13) 12 (35) 6 (46) 24

Waist circumference
females <80 cm and males <94 cm 7 (64) 8 (42) 10 (43) 16 (47) 3 (23) 44
females 80–87.99 cm and males <94–101.99 cm 3 (27) 4 (21) 12 (52) 2 (6) 3 (23) 24
females ≥88 cm and males ≥102 cm 1 (9) 7 (37) 1 (4) 16 (47) 7 (54) 32
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and about 417 000 control medical check-ups [4]. It was 
estimated that in 2017 about 99.5% of the mandatory pro-
phylactic examinations provided a positive certification for 
work ability [4]; however, this study shows that even 94% 
of employees were in the need of some medical advice for 

DISCUSSION
In 2017 in Poland, >5.4 million mandatory examinations 
were carried out for the purpose provided for in the Labor 
Code [10,29]. This number included >2.5 million prelimi-
nary examinations, >2.5 million periodic examinations, 

Variable

Participants
(N = 100)

[n (%)]
<30 years
(N = 11)

30–39 years
(N = 19)

40–49 years
(N = 23)

50–59 years
(N = 34)

60–69 years
(N = 13) total

FGL
≤99 mg/dl 10 (91) 17(89.5) 18 (78) 27(79.4) 7 (54) 79
100–125.99 mg/dl 1 (9) 2 (10.5) 5 (22) 7 (17.6) 3 (23) 18
≥ 126 mg/dl 0 0 0 0 3 (23) 3

Dyslipidemia
TC ≥190 mg/dl (≥5 mmol/l) 4 (36) 6 (32) 10 (43.5) 18 (53) 4 (31) 42
LDL-C ≥115 mg/dl (≥3 mmol/l) 4 (36) 5 (26) 7 (30) 18 (53) 2 (15) 36
HDL-C: females ≤40 mg/dl (≤1 mmol/l) 
and males ≤48 mg/dl (≤1.2 mmol/l)

0 1 (5) 3 (13) 1 (4) 1 (7.5) 5

TG ≥150 mg/dl (≥1.7 mmol/l) 0 1 (5) 4 (17) 5 (15) 0 10
mixed abnormalities (↑TC and ↑TG) 0 0 3 (13) 3 (8.8) 0 6

Arterial blood pressure level [mm Hg]
systolic (≥140 mm Hg) 2 (18) 3 (16) 4 (17) 14 (41.2) 4 (31) 27
diastolic (≥90 mm Hg) 1 (9) 3 (16) 1 (4.3) 14 (41.2) 4 (31) 23

SCORE
<1% n.a. n.a. 9 (29) 0 0
1–4.99% 12 (52) 14 (41.2) 2 (15)
5–9.99% 1 (4.3) 4 (11.8) 1 (7.5) n.a.
≥10% 1 (4.3) 16 (47) 11 (85)

Abnormalities in ECG 0 0 2 (8.5) 3 (8.8) 5 (38) 10

CivDs – civilization diseases including cardiovascular disorders and diabetes; ECG – electrocardiography; FGL- fasting glucose level;  
HDL-C – high-density lipoprotein cholesterol; LDL-C – low-density lipoprotein cholesterol; SCORE – Systemic Coronary Risk Evaluation;  
TC –total cholesterol in venous blood; TG – triglycerides.
n.a. – not applicable.
a Nurses, physicians, lab workers.
b Clerks, computer engineers, editors, sociologists, psychologists, etc.
c Cleaners, repairmen, mechanics.

Table 1. Characteristics of the study group of workers of a research and medical institution in Poland, who voluntarily participated 
in an additional health program for the prevention of selected civilization diseases during mandatory prophylactic examinations, 
May 2016–May 2018 – cont.
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ischemic heart disease and a higher percentage of deaths 
within 3 months since acute myocardial infarction, among 
public transport drivers in London in relation to ticket 
inspectors (approx. 2.7/1000 persons vs. 1.9/1000 per-
sons, and 47% vs. 29%). Japan researchers also indicated 
the negative impact of sedentary work on physical fitness 
and cholesterol profile in employees [31].
Stress, considered by the respondents as the second major 
nuisance at work, is responsible for the chronic stimula-
tion of the neurovegetative system that plays an important 
role in the pathogenesis of CVDs and their complications 
such as stroke or myocardial infarction [32,33]. Moreover, 
some people cope with stress by addicting to tobacco prod-
ucts, which especially concerns women [34], or by abusing 
alcohol [35], which both promote CivD development. Fur-
thermore, chronic stress, also at the workplace, has been 
proven to interfere with hypothalamic-pituitary-adrenal 

improving their occupational safety and/or for modifying 
their previous lifestyle.
The results obtained for the group of voluntary partici-
pants in the prevention program cannot be viewed as rep-
resentative for the entire population of Polish workers, be-
cause the available indicators for the last quarter of 2017 
show a male dominance over the employed women, and of 
workers with primary vocational education over those with 
higher education [29]. On the other hand, this observation 
suggests that men and employees with vocational and el-
ementary education in particular need to be recruited for 
prevention programs.
Sedentary work, reported as a major workstand nuisance 
by the employees involved in this project (85%), combined 
with a lack of physical activity and stress, is an important 
non-dependent risk factor for CivD development. In 1953, 
Morris et al. [30] described a higher yearly incidence of 

Table 2. Clinical relevance of selected parameters and risk factors for health disorders among workers (N = 100)  
in a research and medical institution in Poland, who voluntarily participated in an additional health program  
for the prevention of selected civilization diseases during mandatory prophylactic examinations, May 2016–May 2018

Variable BMI Waist 
circumference FGL

Serum lipid profile
[mg/dl]

Blood pressure
[mm Hg]

TC LDL-C TG systolic diastolic

Gender
female ↑
male ↑ ↑ ↑ ↑

Smoking
ever ↑
active ↑ ↑ ↑

Family history of CivDs or diabetes ↑ ↑
Work

sedentary ↑ ↑ ↑
shift 
hard physical ↑

Stress at work ↑ ↑
Lack of physical activity ↑

Abbreviations as in Table 1.
↑ Positive correlation of the parameter or the risk factor for the selected health disorder with a significance level at p-value of <0.05.
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of the POL-SCORE chart [12], for the first time in em-
ployees aged ≥40 years and then every 5 years in patients 
without CVD or DM diagnosis, and without risk factors 
for CivDs. Each mandatory medical check-up should 
include the estimation of BMI and the measurement of 
waist circumference.
Testing FGL and the lipid profile in venous blood, prefer-
ably at least 9 h after the last meal, is difficult or even im-
possible if the prophylactic medical check-up of a worker 
is carried out in the afternoon or evening. However, non-
fasting levels can be used for screening and general risk 
estimation [20,44,45]. What is more, in the Polish legis-
lation, the employer is burdened with the total financial 
cost of employee examinations [10]. As previously stated, 
only 3% of the patients with TC in the normal range 
had LDL-C insignificantly over the upper limit. There-
fore, the authors also suggest a random evaluation of glu-
cose and TC levels even in the fingertip blood measured 
with a strip test during an occupational medicine visit. Di-
agnostic reliability of these assays is lower but sufficient 
for identifying people with significant metabolic impair-
ments who need further diagnostics. A recently published 
Polish study revealed that >90% of employees approve 
testing glucose and cholesterol profile in strip assays 
during prophylactic examinations and ECG, and almost 
90% would accept the measurement of waist circumfer-
ence [46].
As shown in the previous study [47], actions taken 
during mandatory prophylactic examinations of employ-
ees allow for an improved surveillance of hypertension 
in workers due to the fact that they are performed cycli-
cally. The results of this study are supposed to provide 
directions for further preventive actions at the work-
place. Reducing the incidence, sick leave and mortality 
because of selected CivDs among employees should be 
the notable effects leading to a reduced fluctuation of 
experienced professional staff and to increased labor ef-
fectiveness.

axis function [36], and a long-term increased cortisol level 
is responsible for the occurrence and progression of ab-
dominal obesity. There is a real need for implementing 
programs supporting mental health and coping with stress 
designated for employees in the scope of health promo-
tion at the workplace.
In this study, overweight afflicted workers aged 30 years 
(Table 1). Abnormal lipid profile was seen even in young-
er employees (Table 1). Disorders accrued with age and 
were more visible in the fourties and fifties, and they fi-
nally resulted in CivDs and their complications, eventual-
ly leading to starting up treatment. Therefore, the targets 
for the primary prevention of CivDs should be employees 
in their twenties and thirties, while secondary prevention 
must be directed to middle-aged workers. As previously 
reported, abdominal obesity was positively associated 
with the smoking status, whereas BMI was correlated 
negatively [37–40]. Nicotine, which is considered a me-
tabolism booster, has been found to increase the cortisol 
blood concentration [41], which may lead to insulin re-
sistance, followed by visceral adiposity and type 2 diabe-
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CONCLUSIONS
The main strategy of CVD and diabetes prevention in oc-
cupationally active populations should focus on increasing 
physical activity in both leisure time and at the workplace 
as far as practicable. There is a need for implementing 
projects leading to occupational stress reduction and 
smoking cessation. Working men need to be encouraged 
and recruited to prevention programs. Primary prevention 
of CVDs and diabetes should focus on employees in their 
twenties and thirties, while secondary prophylaxis needs to 
be targeted at middle-age workers.
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