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BbioMeTpuuHi Ta 6i0XiMiI4YHIi NOKA3HUKM
Ak bakTOpn MeTaboniuyHOro pusmnky

Y po6iTHUKIB B3yTTEBUX NIANPUEMCTB:
3B'AA30K 3 yMOoBaMu npaui

YnaHa Jlotoubka-Ayauk, bopuc KysbmiHoBs, Jliobos N'yTop,
OnekcaHapa bpengak Ta OkcaHa KoBanbCbka

JIbBIBCbKUK HaLiOHa/IbHUI MEANYHWNI YHIBEPCUTET iM. [aHnia
ranmybkoro, M. JlbBiB, YKpaiHa

Bctyn. BcTtaHoBneHHs 3B'a3ky MmeTaboniyHoro cuHapomy (MC)
3 yMOBaMu npaui y pi3HUX npodecCinHMX rpynax AUKTYE Heob-
XiAHICTb 3aCTOCYBaHHA y NMpakTUUi MeanumMHWN npaui AiarHocTun-
KW MOro 4OCMMNTOMHOI CTagii.

MerTa. lpoaHanizyBaTn NOKasHUKN aHTPOMOMETPUYHOIO CKpU-
HIHFY Ta NiNigHOr0 CrnekTpy KpoBi pO6ITHUKIB B3yTTEBUX NiA-
NPUEMCTB A/ BUSIBJIEHHS paHHiIX MeTaboniyHMx po3naais.

MaTepianun i meTtoau. NpoBeaeHo nonepevyHe AOCIAXEHHS
200 pob6iTHMKIB NiANPUEMCTB B3YTTEBOI ranysi: 119 yonosi-
KiB (59,5%) Ta 81 xiHka (40,5%) y Biui Bia 25 no 62 poxis.
Pob6iTHMKiB 6yNn0o po3noaineHo Ha rpynu BignoBiAHO A0 CTaxy
pob6oTn y npodecii: go 5 pokis, 6-14 pokis, 15-21 pik. AH-
TponoMeTpuyHuii NpodinbL BU3Ha4YeHO 3a 3pocToM (3P), macotw
Tina (MT), obBogom Tanii (OT) Ta cteroH (OC), iHAeKcoM Macu
Tina (IMT), nokasHukoMm posnoginy xupy (OT/OC). NinigHnn
6anaHc ouiHeHO 3a 3arajnbHUM xonectepuHoM (3X), Tpurniye-
puaamu (TI), xonecTepnHOM NiNoNpoTeiAiB BUCOKOI LWiSIbHOCTI
(INBL), Hu3bkOi winbHocTi (JINHL), koediuieHTOM aTepo-
reHHocTi (KA).

PesynbTratn. BicuepanbHe 0XupiHHA BUsiBNeHo y 60,56% pobiTHuub Ta 30,91% pobiTHukiB, i3
36inbleHHAM cTaxy 36inbwyeTbesa cnieBigHoweHHa OT/OC. YacTka pobiTHMKIB 3 HOPMaNbHOK Ma-
coto Tina 3a IMT craHoBuTb 39,7-41,18%. MokasHMKK NinigHOro obMmiHy y pobiTHMKIB CcTaxeBoi
rpynu Ao 5 pokiB He Bigpi3HAIOTLCS Bif pedepeHTHUX MeX HOPMU Ta XapaKTepu3syTbCa K ANCAini-
AeMisa y ctaxesin rpyni 15-21 pik. O3Haku popmyBaHHsa MC BuaeneHo y 5,0-5,26% (cTaxesa rpyna
no 5 pokis), 10,7-11,1% (6-14 pokiB), 23,5-31,8% (15-21 pik) pobiTHMKIB B3yTTEBMX NiANPUEMCTB
i € AOCTOBIpHO BULLMMUM cepen YOOoBiKiB-pobiTHMKIB (18,3%) HiX y XiHOK-pobiTHMUBE (11,7%).

BucHoBKMW. NpodeciiiHi YNHHUKN Y B3YTTEBIN NPOMUCIOBOCTI NiABULLYIOTb PU3NK PO3BUTKY KOM-
noHeHTiB MC. BK/IIOYEHHS OLiIHKW @aHTPONOMETPUYHOIrO Ta NiMiAHOrO CTaTyCiB Y MOHITOPUHI CTaHy
340pOB’S 4OMOMOXe BUABUTU OCi6 i3 paHHIMKM AncMeTaboNniyHMMK 3pyLLUEHHAMMW Ta po3pobuTh Npo-
inakTUYHI iIHCTPYMEHTK, CNpsAMOBaHi Ha 36epexxeHHs MeTabonivyHOro 340poB’a pobiTHMKIB ranyasi.

KnrouyoBi csoBa: 40no0BiKUM, XIiHKW, iHAEKC Macu Tina, o6Big Tanii, NOKasHUK pO3MNOAiINy Xupy,
abaoMiHanbHe 0XMPiHHA, MeTaboniYHMn CMHAPOM, AiNigHWUA 06MiH, MeaMuMHa npadi.
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Biometric and biochemical indicators
as factors of metabolic risk

among footwear industry workers:
the relationship with work conditions

Ulyana Lototska-Dudyk, Borys Kuzminov, Lyubov Gutor, Olek-
sandra Breidak, Oksana Kovalska

Danylo Halytsky Lviv National Medical University, Lviv, Ukraine

Introduction. The presence of a connection of metabolic syn-
drome (MetS) with working conditions in various professional
groups dictates the necessity to use diagnostics of its presymp-
tomatic phase in the practice of occupational medicine.

The aim was to analyze the indices of anthropometric screen-
ing and blood lipid spectre among footwear industry workers
with the aim of detecting early metabolic disorders..

Methods. It was conducted a cross-sectional study of 200 foot-
wear industry workers: 119 male (59.5%) and 81 female (40.5%)
aged 25 to 62. All workers were divided into groups according to
their professional working experience: under 5 years, 6-14 years,
15-21 years.Anthropometric profile indexes were determined:
body height (BH), body weight (BW), waist circumference (WC)
and hip circumference (HC), body mass index (BMI), waist-to-
hip ratio (WHR). Biochemical indicators of the lipid body balance
were assessed by total cholesterol (TCH), triglycerides (TG), high
density lipoprotein cholesterol (HDL CH), low density lipoprotein
cholesterol (LDL CH), atherogenic coefficient (AC).
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Results: Visceral obesity was detected among 60.56% of female workers and 30.91% male
workers. It has been found that the increasing tendency of WHR was associated with the increase
of working experience. The share of workers with normal body weight according to BMI accounts
for 39.7-41.18%.

Lipid metabolism indices among workers with working experience under 5 years do not differ
from referent norm and are characterized as dyslipidemia in the experience group of 15-21 years.
The signs of MetS development were detected in 5.0-5.26% (experience group under 5 years),
10.7-11.1% (6-14 years), and 23.5-31.8% (15-21 years) of footwear industry workers. It was
higher in male workers (18.3%), than female (11.7%).

Conclusions. Professional factors in footwear industry increase the risk of developing MetS
components. Inclusion of anthropometric and lipid statuses assessments into the monitoring of
health state will help to detect individuals with early dysmetabolic disturbances and to develop
preventive instruments directed at saving metabolic health of workers in the branch.

Keywords: Male, female, body mass index, waist circumference, waist-hip ratio, abdominal obe-
sity, metabolic syndrome, lipid metabolism, occupational medicine.
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Introduction

Health condition of workers provides the ba-
sis for both quantity and quality of a coun-
try’s working potential, which contributes to
prosperity of the population, economic devel-
opment, defense capability, and independence
of a state. However, nowadays, the health of
working population demonstrates a clear ten-
dency towards deterioration. In particular, it
has been found that over 1/5 of adult workers
suffer from metabolic syndrome (MetS) [1].
MetS increases the risk of cardiovascular dis-
eases, type 2 diabetes mellitus, and causes
death among working age population [2, 3,
4]. This is a serious economic burden and a
public health problem in many countries.

Scientific evidence confirms the presence of
MetS in 25.2-27.21% of male workers and
8.94-18.97% of female workers [5, 6] and
grounds its relation with working conditions of
various professional groups [7, 8, 9, 10]. This
fact activates the problem of detecting indi-
viduals with early signs of metabolic disorders
[11], selecting workers with metabolic prob-
lems by distinct professions [12], and dictates
the necessity of practical implementation of
diagnostics of MetS presymptomatic phase in
occupational medicine with the aim of preven-
tive measures implementation [13].

Since MetS is defined by the presence of at
least three varied components, individuals
with MetS can possess different combinations
of these separate components. The research-
ers [14, 15] consider the increase of anthropo-
metric parameters combined with atherogenic
dyslipidemia a reliable risk factor of coronary
events and MetS.

Thus, the research was aim at analyzing the indi-
ces of anthropometric screening and blood lipid
spectre among footwear industry workers with
the aim of detecting early metabolic disorders.

Materials and Methods

A cross-sectional study was conducted with
the participation of 200 footwear industry
workers, who are involved in different stages
of footwear production: cutting - 64 workers
(32.0%), preparation - 68 (34.0%) and clos-
ing - 68 (34.0%). The number of male work-
ers was 119 (59.5%) aged 26 to 62, female
workers - 81 (40.5%) aged 25 to 61.
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All workers were divided into three groups
according to their working experience. Cut-
ting departments: up to 5 years - n=18
(28.13%), 6-14 years - n=29 (45.31%),
15-21 years - n=17 (26.56%). Preparation
departments: up to 5 years - n=19 (27.94
%), 6-14 years - n=28 (41.18 %), 15-21
years - n=21 (30.88%). Closing depart-
ments: up to 5 years - n=19 (27.94 %),
6-14 years - n=27 (39.71%), 15-21 years
- n=22 (32.35%).

The research was carried in out-patient clin-
ics of Lviv, Lutsk and Khmelnytskyi, where
periodic medical examinations of workers of
shoe enterprises were performed. The study
involved only those workers, whose state of
health was determined to be satisfactory and
the possibility of their admission to work at
the enterprise was substantiated. Written in-
formed consents were preliminary signed by
all participants.

The study design included analysis of the fol-
lowing criteria for MetS (according to the In-
ternational Diabetes Federation (IDF), 2005):
presence of abdominal obesity, increased level
of triglycerides, decreased level of high densi-
ty lipoprotein cholesterol, or a specific therapy
due to dyslipidemia.

Anthropometric profile indexes were deter-
mined: body height (BH, m), body weight
(BW, kg), waist circumference (WC, cm) and
hip circumference (HC, cm), body mass index
(BMI = BW (kg) / BH (m2)), waist-to-hip ratio
(WHR=WC / HC).

BMI assessment criteria were as follows:
<18.0 - insufficient weight; 18.5-24.9 - ad-
equate nutrition; 25.0-29.9 - overweight;
30.0-34.9 - class I obesity; 35.0-39.9 - class
IT obesity; >40.0 - class III obesity.

Referent meanings of WC were: <80 cm —in
females, <94 cm —in males, WHR: <0.85 —in
females, <0.9 —in males.

Biochemical indicators of blood which charac-
terize the lipid body balance were assessed
by total cholesterol (TCH), triglycerides (TG),
high density lipoprotein cholesterol (HDL CH),
low density lipoprotein cholesterol (LDL CH),
atherogenic coefficient (AC).
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Reference values of these indicators were: TCH
<5.2 mmol/l; TG <1.7 mmol/l; HDL CH >1.0
mmol/l in males, >1.3 mmol/l in females; LDL
CH <3.0 mmol/l; AC <4.0.

Level of TCH was determined by a colorimetery
method by the set of reagents of «Cholesterol
«SpL»», HDL CH - by reagents «Cholesterol
liquicolor», TG — by the reagents «Triglycerides
«SpL» in Vitro». The level LDL CH was calcu-
lated by the formula of Friedewald (LDL CH =
TCH - (HDL CH + TG/2.2)). AC was calculated
by the formula: AC = (TCH - HDL CH)/HDL CH.

For statistical processing of the obtained re-
sults the program SPSS 21.0 was used. Taking
into account little amount of selected materi-
al, we applied methods of nonparametric sta-
tistics, namely, the description of quantitative
data was performed as medians and quartiles
(Me [Q1; Q3]). The comparison of statistical
differences between groups involved the appli-
cation of Mann-Whitney U - test. The determi-
nation of links between the indexes was carried
out by Spearman’s correlation. The probability
of frequency difference was estimated by the
Fisher’s exact test. The hypothesis was con-
trolled according to the significance level 0.05.

Results

Almost half of all workers had the signs of ab-
dominal obesity by the deviation from referent
meanings of WC (Figure 1). The gender dis-
tribution according to this criterion varied in
different departments. It was lower or almost
equal in female workers of cutting and prepa-
ration departments, where their involvement
was the lowest. The highest percent of devia-
tions was found in closing sections, where fe-
male workers constituted the main part of all
workers. The converse situation was observed
in male workers. Their maximal deviations
were fixed in cutting and closing departments,
while the minimal - in preparation ones.

WHR is an additional index characterizing the ac-
cumulation of fatty tissue in the visceral fat de-
pot, i.e. abdominal one. A probable tendency to-
wards its increase has been established with the
increase of a working experience (6-14 years) in
preparation and closing departments and maxi-
mal rates among the workers of all departments
in case of a working experience of 15-21 years.
According to the gender structure, no significant
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differences were found among male and female
workers at all departments (Figure 2).

81,82%

90% -
80%

66,677
70% - ¥
60% - 55,00%
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50% + 42,119 38,10% 42.54%
10% - 33%
30% -
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mTotal ®mMales =Females

Figure 1. The frequency of the expanded WC among
workers of different sections at footwear enterprises

48.40% 50,00%
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departments
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Figure 2. The frequency of increased WHR among work-
ers of different sections of footwear enterprises

The value of BMI correlates directly with the
obesity class. The WHO recommendations con-
cerning the criteria of MetS define the referent
meanings of BMI >30 kg/m2. The comparison
of BMI rates among workers of different depart-
ments (Figure 3) indicates that that the share of
individuals with normal body weight was prac-
tically equal and was less than the half of ex-
amined workers (39.7-41.18%). Increased BW
and obesity of different classes were found in
all groups. The share of this category exceeds
the number of individuals with normal mean-
ing of BMI. This group can be considered a risk
one concerning the development of a MetS and
MetS-associated diseases: cardiovascular pa-
thology, obesity, type 2 diabetes mellitus, etc.

The analysis of anthropometric profile indexes
(Table 1) of workers discloses the tendency to
statistically significant increase of the WC value
in the experience groups of 6-14 years (prepa-
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Figure 3. Assessment of BMI of workers in different
departments

ration departments - 88 [83; 93] cm, closing
departments - 88 [82; 92] cm) and 15-21 years
(cutting departments - 99 [94; 104] cm, prepa-
ration departments - 95 [85; 100] cm, closing
departments - 96 [93; 100] cm) compared to
workers belonging to the groups of workers
with working experience under 5 years (84.5
[80; 90] cm, 80 [76; 87] cm, 80 [77; 84] cm
respectively). The same tendency is observed
for other anthropometric indexes (WHR, BMI),
serving as additional risk parameters of obesity
development, i. e. of central one.

The indexes of lipid metabolism among workers
of all departments do not differ from referent

Original research: Clinical sciences

norm (experience group under 5 years) and
dyslipidemia in the experience group of 15-21
years is statistically significant (Table 2). No
statistically significant differences were found
in the lipid profile of workers in the experience
groups of 6-14 years and 15-21 years.

Increased level of triglycerides was detected
among workers of experience group of 15-21
years of cutting (2.34 [1.97; 2.72]) and closing
departments (2.21 [1.75; 2.69]). Decreased HDL
CH, increased TCH, increased LDL CH and AC in
this group are characterized as marginally high.

In general, the analyzed data indicate a ten-
dency towards the worsening of the metabolic
profile of the organism among workers of all
departments with increase of working experi-
ence at the enterprises (Table 3).

Thus, the risk of MetS development (the pres-
ence of three criteria) increases with work-
ing experience at the enterprises. The signs
of MetS development were detected among
workers of 15-21-year experience groups
of all departments compared to workers of
5-year experience, namely at cutting depart-
ments - 23.5% of workers in case of their ab-
sence in a previous group (Fisher’s exact test

Table 1
Anthropometric profile for footwear industry workers
of different experience groups (Me [Q1; Q3])
Parameters, measuring units Departments
’ Cutting | Preparation | Closing
under 5 years
WC (cm) 84.5 [80; 90] 80 [76; 87] 80 [77; 84]
WHR 0.86 [0.83; 0.89] 0.84 [0.82; 0.87] 0.87 [0.85; 0.88]
BMI 23.16 [21.84; 25] 22.55 [22.04; 25.74] 21.73 [20.37; 22.96]
6-14 years
90 [84; 96 88 [83; 93 88 [82; 92
WC (cm) p1[=0.061] p1[=0.012] pl[=0.008]
WHR 0.88 [0.85; 0.96] 0.86 [0.84; 0.9] 0.89 [0.88; 0.93]
p,=0.062 p,= 0.13 p,=0.01
BMI 25.24 [23.0; 28.09] 27.24 [23.77; 28.39] 25.62 [22.23; 27.59]
p,=0.045 p,=0.013 p,=0.006
15-21 years
99 [94; 104 95 [85; 100 96 [93; 100
WC (cm) pz[=0.0007] p2[=0.0003] p2[<0.0001]
WHR 0.99 [0.92; 1.13] 0.89 [0.86; 0.93] 0.96 [0.9; 1.04]
p,=0.0003 p,=0.005 p,<0.0001
BMI 27.89 [26.24; 30] 27.73 [24.82; 31.95] 26.52 [25.28; 28.62]
p,=0.002 p,=0.002 p,<0.0001

pl - difference probability between the experience groups of under 5 years and 6-14 years,
p2 - difference probability between the experience groups of under 5 years and 15-21 years.
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Table 2
Lipid spectrum parameters among footwear industry workers
of different experience groups (Me [Q1; Q3])
Parameters, measuring units Departments
’ 9 Cutting | Preparation Closing
under 5 years
TCH, mmol/I 4.91 [4.45; 5.15] 4.84 [4.64; 5] 4.83 [4.67; 5]
TG, mmol/I 1.64 [1.38; 1.95] 1.25[1.12; 1.63] 1.25[1.09; 1.47]
HDL CH, mmol/I 1.49 [1.3; 1.55] 1.43 [1.34; 1.52] 1.53 [1.43; 1.6]
LDL CH, mmol/I 2.56 [2.16; 3.06] 2.85 [2.53; 3.11] 2.67 [2.5; 2.87]
AC 2.2 [1.83; 2.83] 2.5[1.99; 2.74] 2.06 [1.86; 2.49]
6-14 years
5.25 [4.92; 5.92] 5.2 [4.81; 6.25] 5.34 [4.93; 6.03]
TCH, mmol/I p,=0.024 p,=0.067 p,= 0.001
1.95 [1.55; 2.02] 1.34 [1.2; 1.68] 1.46 [1.21; 1.9]
TG, mmol/I p,=0.12 p,=0.42 p,= 0.132
1.27 [1.2; 1.51] 1.46 [1.2; 1.52] 1.33 [1.19; 1.46]
HDL CH, mmol/I p,=0.107 p,=0.87 p,= 0.002
3.05 [2.69; 3.74] 3.12 [2.74; 3.98] 3.15 [2.92; 3.94]
LDL CH, mmol/I p,=0.01 p,=0.068 p,=0.0002
AC 3.1 [2.22; 3.84] 2.48 [2.21; 3.35] 3.1 [2.42; 3.94]
p,=0.018 p,=0.28 p,=0.0003
15-21 years
5.79 [5.04; 6.3] 5.8 [5.1; 6.6] 5.86 [5.47; 6.19]
TCH, mmol/I p,=0.003 p,=0.0002 p,<0.0001
2.34 [1.97; 2.72] 1.65 [1.24; 2.32] 2.21 [1.75; 2.69]
TG, mmol/I p,=0.0002 p,=0.021 p,<0.0001
1.23 [1.1; 1.34] 1.21 [1.1; 1.4] 1.22 [1.13; 1.3]
HDL CH, mmol/I p,=0.003 p,<0.0001 p,<0.0001
3.32 [2.89; 3.68] 3.62 [3.15; 4.28] 3.59 [3.41; 3.84]
LDL CH, mmol/l p,=0.006 p,=0.0002 p,<0.0001
AC 3.56 [3.07; 4.57] 4.05 [2.98; 4.93] 3.85[3.41; 4.48]
p,=0.0007 p,=0.0005 p,<0.0001
pl - difference probability between the experience groups of under 5 years and 6-14 years,
p2 - difference probability between the experience groups of under 5 years and 15-21 years.
Table 3

The share of workers with the risk of metabolic syndrome development

Experience group Departments
Cutting Preparation Closing
Criteria of MetS 1 2 3 1 2 3 1 2 3
under 5 years 27.7% | 11.1% - 21.1% | 9.5% 5.0% | 26.3% | 5.26% | 5.26%
6-14 years 27.5% | 20.7% | 13.8% | 28.5% | 17.9% | 10.7% | 33.3% | 14.8% | 11.1%
15-21 years 23.5% | 35.3% | 23.5% | 23.8% | 19.0% | 30.8% | 27.3% | 18.2% | 31.8%
0.04545); preparation departments -30.8% of for the inclusion of these criteria into the
workers vs 5.0% Fisher’s exact test 0.03047); monitoring of health state of working

and closing departments - 31.8% of workers
vs 5.26% on under 5-year experience group;
(Fisher's exact test 0,04965).

Discussion

This research provides the analysis of MetS
determinants, namely the anthropometric and
lipid statuses, and grounds the requirement
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population involved in footwear industry.

The research confirms the positive relation
of MetS with such professional aspects as
physical and chemical factors, ergonomics,
labour regimen, long working experience
[16, 17, 18], which are common in footwear
industry.
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It has been found that the increase of working
experience causes deterioration of a metabolic
profile of biometrical and biochemical indices.
The triad of MetS components was found in
5.0-5.26% (experience group under 5 years),
10.7-11.1% (experience group of 6-14 years),
and 23.5-31.8% (experience group of 15-21
years) of footwear industry workers.

The frequency of these manifestations among
workers of both genders in experience group of
6-14 years is practically similar. In experience
group of 15-21 years this index is reliably
higher in male workers (18.3%) compared to
female (11.7%).

The research of MetS prevalence in German
workers (>3 risk factors) accounted for 12.7%
(males) and 7.4% (females). The prevalence
increased with the age and experience up to
20% [19].

It is evident that the increase of working
experience at the enterprise is associated with
the increase of workers’ age, which in its turn
increases the risks of MetS.

However, the authors [20] indicate, that MetS
morbidity of aging workers (45-65 vyears)
depends on their professional group and
health behavior. Low-skilled office workers
(OR: 1.24; 95% CI: 1.12, 1.37) and poorly
qualified workers (OR: 1.37; 95% CI: 1.18,
1.59) were characterized with the significantly
higher morbidity risk of MetS compared
to highly qualified workers. Analogical
professional differences were also detected on
the level of MetS components.

The results obtained by Polish researchers [21]
demonstrate that the highest cardiometabolic
risk among all professions (60-65 years) is char-
acteristic for workers.

It is interesting that MetS is registered in 4.8-
7.0% of young people (younger than 30 years)
[22]. Among the MetS components of this age
group, the decrease of LDL CH (26.9-41.2%), and
increase of TG (8.6-15.6%), abdominal obesity
(6.8-23.6%) were the most widely spread.

It confirms the necessity of control of the
metabolic health state among workers of all
age categories.
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The authors [23] indicate, that the
combination of MetS components, namely:
obesity + low LDL CH + increased level
of TG, is encountered in average in 9.2-
24.8% of professionally occupied population.
This tendency is confirmed [1], when the
prevalence of MetS components in working
population accounted 39.1% for low level of
HDL CH, 30.8% - for triglyteridemia, 29.2%
- for central obesity. Another study indicates
[19], that the increased level of TG is detected
in 32.8% of male workers and 13.8% of
female workers, abdominal obesity - 15.1%
and 16.9% respectively.

Among the workers of footwear enterprises
extra body weight by the criterion of body
mass index was found in 35.94-42.65% of
workers, first degree obesity - 4.42-14.06%,
obesity of II-III degrees- 5.88-8.82%.
Abdominal obesity is detected in 42.54% of
workers, while the share of female workers
was twice higher (60.56%) than this of male
workers (30.91%).

The highest deviations in lipidogram were
detected in workers of cutting and closing
departments (experience group of 15-21
years), where the above-normal levels of
production noise are registered [24]. The
authors [25] also indicate the prevalence of
dyslipidemia in workers under the conditions
of prolonged action of professional noise for
11-24.5 years (OR: 1.81; CI: 1.40; 2.35).
The changes of lipid spectre in workers of
closing departments are also explained by
the presence of chemical contamination in
production environment. The similar results
are received by authors [8], proving the role
of physical and chemical production factors
in the development of MetS. However, the
share of workers with low level of HDL CH and
increased TG was significantly higher under
conditions of chemical impact.

Modern footwear industry is characterized by the
significant technological changes, mechanization
and automatization of many laborious produc-
tion processes causing the hypodynamic activ-
ity on the basis of above-normal duration of a
working day and its irrational organization [26].
A prolonged working day restricts possibilities
of healthy diet, physical activity and adequate
sleep, causing the increase of a body mass and
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obesity development as the central criterion of
MetS [7, 27, 28]. Our data correspond to the
results of the research carried out in Mexican
enterprises [29], which confirm the deteriora-
tion of anthropometric and biochemical indices
among workers of this branch.

In conclusions, the above listed information
determines the necessity of dynamic moni-

Original research: Clinical sciences

toring of health condition of this professional
cohort.

Study limitations: In particular, pharmaco-
logical correction of workers’ health is not tak-
en into account. The comprehensive evaluation
of developmental MetS risks in workers requires
the evaluation of health-related behavioral fac-
tors.
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