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Our research goal was to establish prevalence and structure of metabolic syndrome in workers employed at an oil-
extracting enterprise and peculiarities of a relation between working experience and metabolic syndrome components as
well as medical behavior of workers given that there were cardiovascular risk factors.

Data and methods. We examined 292 oil and gas extraction operators (test group) who were exposed to adverse indus-
trial factors (chemical factor, noise, labor hardness, and unfavorable microclimate) and 65 office workers employed at the
same enterprise (reference group). We determined whether workers had metabolic syndrome components and if yes, which
ones (arterial hypertension, abdominal obesity, dyslipidemia, improper glycemia on an empty stomach); we also examined a
relation between working experience and probability of these components being detected in a worker.

Results. Arterial hypertension syndrome was registered in 44.9 % oil and gas extraction operators and in 36.9 % office
workers (RR=1.22 (95 % CI 0.86—1.71)); abdominal obesity was detected in 53.8% workers in the test group and 50.8 %
office workers from the reference group (RR=1.06 (95 % CI 0.82—-1.38)); dyslipidemia was registered in 59.6 % and in
58.5 % workers accordingly (RR=1.02 (95 % CI 0.81-1.27)). Carbohydrate metabolism disorders were registered in 18.2%
oil and gas extraction operators and in 12.3% office workers (RR=1.45 (95% CI 0.72—2.89)).We detected dependence be-
tween probable AH occurrence and working experience in oil and gas extraction operators (by=—2.5; b;=0.09; F=1,224.3;
R’=0.83; p=0.0001) with a significant relation between the disease and working experience under exposure to adverse in-
dustrial factors; whereas there was no such dependence detected for office workers from the reference group. Dependency of
abdominal obesity, dyslgpidemia, and hyperglycemia on working experience was also more significant among oil and gas
extraction operators (R°=0.43-0.56; p=0.0001) than among office workers (R°=0.11-0.52; p=0.02-0.0001). There was a
greater % of smokers among oil and gas extraction operators, they tended to have higher systolic, diastolic, and pulse arte-
rial pressure. Workers didn’t receive hypotensive and hypolipidemic medications in sufficient number of cases but office
workers managed to achieve normal blood pressure 2.5 times more frequently.

Key words: oil-extracting enterprise, adverse industrial factors, metabolic syndrome, obesity, arterial hypertension,
working experience, work-related pathology.

At the end of the 20" century there was a
significant growth in morbidity and mortality
caused by cardiovascular pathologies all over
the world. Predictive value of certain factors
that could cause chronic non-communicable
pathologies (including cardiovascular ones)
was scientifically substantiated at the turn of
the century and it allowed overcoming this
negative ascending trend in mortality and
morbidity [1, 2]. Over the last 15 years total
mortality in Russia clearly tends to decline
(from 16.1 %0 in 2005 to 12.4 %o in 2018);

mortality among employable population fol-
lows the same trend going down from 8.3 %o
in 2005 to 4.8 %o in 2018. Over 2000-2018
mortality caused by cardiovascular pathologies
went down from 8.46 %o to 5.83 %o'. But still,
in spite of overall positive trends, cardiovascu-
lar diseases still play the leading role in the
structure of mortality in Russia, and achieved
decrease in mortality among employable popu-
lation is not enough. Diseases that contribute
most into overall mortality are poly-etiologic
in their essence and in some cases are also
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work-related [3]. Risk factors that cause their
development are both traditional lifestyle ones
and adverse occupational factors that at present
are not being given sufficient attention [4].
Metabolic syndrome (MS) is a supra-nosologic
structure that combines several most signifi-
cant risk factors such as arterial hypertension
(AH), abdominal obesity (AO), improper toler-
ance to dextrose, increased concentration of lower
density lipoproteins and triglycerides [1, 3, 5].
According to clinical recommendations, MS
can be diagnosed should there be any three out
of the above listed signs. An increase in num-
ber of MS components diagnosed in one pa-
tient leads to a considerable growth in risks of
cardiovascular complications [1, 6]. Workers
employed at an oil-extracting enterprise are
exposed to some adverse occupational factors
during their work (chemical factors, noise, vibra-
tion, physical overloads, and unfavorable mete-
orological conditions) that can be also consid-
ered risk factors of MS and cardiovascular pa-
thology [7-9]. At the same time, an extent to
which MS components in workers employed at
oil-extracting enterprises are occupationally in-
duced has not been examined properly so far.
Our research goal was to determine preva-
lence and structure of metabolic syndrome in
workers employed at an oil-extracting enterprise,
peculiarities related to a relation between working
experience and metabolic syndrome components,
as well as medical behavior of workers when fac-
tors causing cardiovascular risks were present.
Data and methods. 292 oil and gas ex-
traction operators took part in the research;
their average age was 39.43 = 10.6 and aver-
age duration of their working experience was
13.15 + 9.86 years (test group). Our reference
group (workers not exposed to adverse occu-
pational factors) was made up of 65 supervi-
sors and administrative workers employed at
the same enterprise; their average age was
40.28 + 9.83, average duration of working ex-
perience was 18.5+9.58 years. Both groups
were comparable in terms of age, working ex-
perience, lifestyle, and gender (all the exam-
ined workers were men). To perform our re-

search, we divided workers from both groups
into sub-groups according to duration of their
working experience (shorter than 10 years;
10 years and longer).

Working conditions for workers who di-
rectly deal with collecting well production and
preliminary oil treatment involve combined
exposure to in-plant noise, adverse chemicals,
and such unfavorable factors as labor hardness
and adverse microclimate. Adverse chemicals
occurring at a workplace predominantly be-
long to 2—4 hazard categories (oil and its com-
ponents and hydrogen sulfide).

When technological operations are being
performed, certain chemicals are emitted into
working area air; prevailing ones are aliphatic
saturated hydrocarbons C;_jy (recalculated as
per C) but their levels do not exceed hygienic
standards. Besides, dihydrosulfide also occurs
in working are air with its concentrations be-
ing by 0.5-1.9 mg/m’ higher than it is accept-
able (working conditions category as per its
hazard is 3.1-3.2). Noise reaches 87-88 dBA
at workplaces of oil and gas extraction opera-
tors and it is by 7-8 dBA higher that the
maximum permissible level (hazard category
is 3.1). Labor hardness occurs due to necessity
to maintain a fixed pose during 60 % out of the
total working time and to cover long distances
(more than 8 km, hazard category is 3.1-3.2).
Overall assessment of labor process allows
assigning it into 3.2-3.3 hazard category.

Overall, as per results of special assess-
ment of working conditions (SAWC) that took
place the at examined enterprise in 2015 it was
established that oil and gas extraction operators
had to work under hazardous conditions accord-
ing to the Guide® and it applied to 100.0 %
working places of workers from our test group.

Workers were examined by a cardiologist
according to conventional procedures. Blood
pressure (BP) was taken with Little doctor
tonometer and auscultatory method with meas-
uring precision being up to 2 mm Hg, twice,
with a 5-minute interval between measuring;
apatient was sitting during the procedure.
Average of two measurements was taken for

2 G 2.2.2006-05. Guide on hygienic assessment of occupational and labor process factors. Criteria and classification of
working conditions / approved by G.G. Onitshcenko, the Head of the Federal Service for Surveillance over Consumer Rights
Protection and Human Well-being and the RF Chief Sanitary Inspector on July 29, 2005, 142 p. (in Russian).
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analysis. Systolic blood pressure equal to 140 mm
Hg and higher and diastolic blood pressure
equal to 90 mm Hg and higher was considered
increased blood pressure. Waist circumference
was measured at navel high at the middle point
between the upper edge of the flank bone and
the lower edge of the costal margin. Waist cir-
cumference exceeding 94 cm was considered
increased. We determined dextrose concentra-
tion on an empty stomach (concentration equal
to 6.1 mmol/L and higher was considered in-
creased), cholesterol of low density lipoproteins
(concentration equal to 3.0 mmol/L and higher
was considered increased), cholesterol of high
density lipoproteins (concentration equal to
1.0 mmol/L and lower was considered de-
creased), and triglycerides (concentration equal
to 1.7 mmol/L and higher was considered in-
creased) according to conventional biochemical
procedures. Should any parameter in this lipi-
dogram deviate from its physiological standard,
we diagnosed dyslipidemia in a worker.

We applied the following diagnostic crite-
ria to determine whether a worker had MS.

The basic criterion was:

— central (abdominal) obesity that became
apparent via waist circumference (WC) exceed-
ing 80 cm in women and 94 cm in men;

Additional criteria were:

— BP (blood pressure > 140/90 mm Hg);

— increased triglycerides concentration
> 1,7 mmol/L;

— a decrease in cholesterol of high density
lipoproteins (<1.0 mmol/L in men; <1.2 mmol/L
in women);

— an increase in cholesterol of low density
lipoproteins > 3.0 mmol/L;

— hyperglycemia on an empty stomach
(dextrose in blood plasma on an empty stom-
ach is > 6.1 mmol/L);

— improper tolerance to dextrose (dextrose
in blood plasma is within >7.8 and <11.1 mmol/l
2 hours after tolerance to it was tested).

In case a patient had central obesity and
two other criteria or three any criteria out of
the above mentioned ones, MS diagnosis was
well substantiated [3, 10].

We statistically processed all the data with
specialized software developed by the Federal
Scientific Center for Medical and Preventive
Health Risk Management Technologies. Quali-
tative binary signs were assessed with exact
Fischer’s test, relative risk calculation, and con-
fidence interval (the results were given as
(95 % CI). Quantitative signs were compared as
per Student’s t-test (> 0.2) with statistical sig-
nificance being equal to 0.05 (p < 0.05).

To substantiate response markers, we built
up models for dependence between a probabil-
ity of deviation in a parameter and working ex-
perience. Models were built separately for each
response parameter via non-linear logistic re-
gression analysis that allowed assessing pa-
rameters of a model given with the following
formula (1):

1

P =1 (1)

where p is a probability that a laboratory
parameter of a response deviates from its
physiological standard; x is working experi-
ence duration; by, b; are mathematical model
parameters determined according to the least
square method with applied software for statis-
tical data analysis.

We performed our research in full con-
formity with the ICHGCP rules, ethical prin-
ciples stated in Helsinki Declaration (last
edited in 2008), RF National Standard
GOST-R 52379-2005 «Good Clinical Prac-
tice» (ICH E6 GCP)’. The research program
was approved by the Ethical Committee of the
Federal Scientific Center for Medical and Pre-
ventive Health Risk Management Technolo-
gies (Meeting report No. 55 dated December
20, 2018). All the workers were provided with
exact information on the research goals and
they all gave their voluntary informed consent
to take part in it.

Results and discussion. Table 1 contains
data on MS components prevalence among
workers from the test and reference groups.
Our research revealed that there were no sta-
tistically significant differences as per relative

3 GOST-R 52379-2005. Good Clinical Practice (ICH E6 GCP): RF National Standard. KODEKS: an electronic fund
for legal and reference information. Available at: http://docs.cntd.ru/document/1200041147 (13.02.2020) (in Russian).
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Table 1
MS components prevalence
. Test group |Reference group RR
Disease n =292 =65 (CI 95 %)
Morbidity in both groups

Arterial hypertension, 7 (%) 131 (44.9) 24 (36.9) 1.22 (0.86-1.71)
Carbohydrate metabolism disorders (R73.9), % 53(18.2) 8(12.3) 1.45 (0.72-2.89)
Abdominal obesity (E66), % 157 (53.8) 33 (50.8) 1.06 (0.82-1.38)
Dyslipidemia (E78), % 174 (59.6) 38 (58.5) 1.02 (0.81-1.27)

Morbidity among workers with working experience shorter than 10 years

Arterial hypertension, n (%) 43 (31.2) 8 (28.6) 1.09 (0.57-2.06)
Carbohydrate metabolism disorders (R73.9), % 13 (9.4) 1(3.6) 2.64 (0.35-19.35)
Abdominal obesity (E66), % 58 (42.0) 8 (28.6) 1.47 (0.79-2.73)
Dyslipidemia (E78), % 71 (51.4) 11(39.3) 1.31 (0.80-2.13)
Morbidity among workers with working experience longer than 10 years
Arterial hypertension, n (%) 88 (57.1) 16 (43.2) 1.32 (0.89-1.96)
Carbohydrate metabolism disorders (R73.9), % 40 (25.9) 7 (18.9) 1.37 (0.67-2.82)
Abdominal obesity (E66), % 99 (64.3) 25 (67.6) 0.95 (0.74-1.23)
Dyslipidemia (E78), % 103 (66.9) 27 (72.9) 0.91 (0.73-1.15)

risks of MS components detection among oil
and gas extraction operators and administra-
tive staff. However, we should note there
were still certain peculiarities in detected
morbidity. AH was registered in 44.9 %
workers from the test group and only in
36.9 % workers from the reference group
(RR=1.22 (95 % CI 0.86-1.71)). As working
experience became longer, a share of people
with AH increased from 31.2 % to 57.1 % in
the test group, and from 28.6 % to 43.2 % in
the reference group. Relative risk of AH oc-
currence among oil and gas extraction opera-
tors grew from RR = 1.09 (95 % CI 0.57-2.06)
with working experience shorter than 10 years
to RR = 1.32 (95 % CI 0.89-1.96) with work-
ing experience longer than 10 years.

Abdominal obesity as a determining MS
component was detected in 53.8 % workers
from the test group and in 50.8 % workers
from the reference group (RR =1.06 (95 % CI
0.82-1.38)). As working experience became
longer, a share of people with AO grew from
42.0 % to 64.3 % in the test group, and from
28.6 % to 67.6 % in the reference group. Rela-
tive risk of AO amounted to 1.47 (95 % CI
0.79-2.73) for oil and gas extraction operators
with their working experience being shorter
than 10 years, and to 0.95 (95 % CI 0.74-1.23)
for those with working experience being
longer than 10 years.
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Dyslipidemia was detected in 59.6 %
workers from the test group and 58.5 % work-
ers from the reference group (RR =1.02 (95 %
CI 0.81-1.27)). As working experience be-
came longer, a share of people with dyslipi-
demia increased from 51.4 % to 66.9 % in the
test group, and from 39.3 % to 72.9 % in the
reference group. Relative risk of dyslipidemia
amounted to 1.31 (95 % CI 0.80-2.13) for oil
and gas extraction operators with their working
experience being shorter than 10 years, and to
0.91 (95 % CI 0.73—1.15) for those with working
experience being longer than 10 years.

Carbohydrate metabolism disorders
(hyperglycemia on an empty stomach) were
detected in 18.2 % workers from the test group
and 12.3 % workers from the reference group
(RR =1.45 (95 % CI 0.72-2.89)). As working
experience became longer, a share of people
with hyperglycemia on an empty stomach in-
creased from 9.4 % to 25.9 % in the test group,
and from 3.6 % to 18.9 % in the reference
group. Relative risk of hyperglycemia on an
empty stomach amounted to 2.64 (95 % CI
0.35-19.35) for oil and gas extraction opera-
tors with their working experience being
shorter than 10 years, and to 1.37 (95 % CI
0.67-2.82) for those with working experience
being longer than 10 years.

The next stage in our work involved as-
sessing MS structure as per a number of MS
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Structural peculiarities of metabolic syndrome in workers employed at oil extracting enterprise

components (comorbidity) detected in each
examined worker employed at the enterprise
(Table 2). There was a bit lower share of work-
ers without any MS components or having only
1 among oil and gas extraction operators
(RR =0.76 (95 % CI 0.46—-1.26) and RR = 0.89
(95 % CI 0.58-1.36) accordingly). However,
relative risk of 2 or 3 components occurring in
a worker tended to grow in the test group and
amounted to RR = 1.46 (95 % CI 0.82-2.59)
and RR = 1.11 (95 % CI 0.67-1.85) accordingly.
Relative risk of detecting all 4 MS components
was a bit lower for workers from the test group
(RR = 0.85 (95% CI 0.36-2.01)). Complete
MS (3 or more components) was diagnosed in
31.8 % oil and gas extraction operators and in
30.8 % administrative workers (RR = 1.04
(95 % CI 0.69-1.55)).

We analyzed and compared comorbidity
with MS components in groups with different
working experience and revealed that workers
from the test group with their working experi-
ence being shorter than 10 years ran lower rela-

tive risk of MS components absence (RR = 0.63
(95 % CI 0.38-1.04). However, a relative risk
that 1 MS component occurred amounted to
RR = 1.17 (95% CI 0.62-2.19) in the test
group; relative risk of 2 components occurring
amounted to RR = 1.96 (95 % CI 0.64-5.99).
The greatest number of MS components among
workers with short working experience was re-
vealed in the test group only, 2.9 % cases against
0% in the reference group. Relative risk of
MS components absence or only 1 component
occurring amounted to RR = 1.12 (95 % CI
0.34-3.70) and RR = 0.66 (95 % CI 0.36-1.18)
accordingly among workers from the test group
with their working experience exceeding
10 years. At the same time, relative risk of comor-
bidity (2 or 3 components occurring) amounted
to RR =1.29 (95 % C1 0.67-2.51) and RR = 1.28
(95 % CI 0.69-2.38) accordingly for the same
workers. Comorbidity with 4 MS components
was detected in 12.3 % workers from the test
group, and 16.2 % workers from the reference
group (RR =0.76 (95 % CI 0.33-1.77).

Table 2
Comorbidity with metabolic syndrome components
Test group Reference group RR
Number of components n=29) =65 (CI 95 %)

Comorbidity with MS components in the whole groups

Absent, % 51(17.3) 15 (23.1) 0.76 (0.46-1.26)
1 component, % 76 (26.0) 19 (29.2) 0.89 (0.58-1.36)
2 components, % 72 (24.7) 11 (16.9) 1.46 (0.82-2.59)
3 components, % 70 (23.9) 14 (21.5) 1.11 (0.67-1.85)
4 components, % 23 (7.9) 6(9.2) 0.85 (0.36-2.01)
Complete MS 93 (31.8) 20 (30.8) 1.04 (0.69-1.55)

Comorbidity with MS components in groups with working experience shorter than 10 years

Absent, % 37 (26.8) 12 (42.8) 0.63 (0.38-1.04)
1 component, % 46 (33.3) 8 (28.6) 1.17 (0.62-2.19)
2 components, % 29 (21.0) 3(10.7) 1.96 (0.64-5.99)
3 components, % 22 (15.9) 5(17.8) 0.89 (0.37-2.16)
4 components, % 4(2.9) 0 —

Complete MS 26 (18.8) 5017.9) 1.06 (0.44-2.51)

Comorbidity with MS components in groups with working experience longer than 10 years

Absent, % 14 (9.1) 3(8.1) 1.12 (0.34-3.70)
1 component, % 30 (19.5) 11 (29.7) 0.66 (0.36-1.18)
2 components, % 43 (27.9) 8 (21.6) 1.29 (0.67-2.51)
3 components, % 48 (31.2) 9(24.3) 1.28 (0.69-2.38)
4 components, % 19 (12.3) 6(16.2) 0.76 (0.33-1.77)
Complete MS 67 (43.5) 15 (40.5) 1.07 (0.69-1.65)
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Table 3

Parameters of logistic regression
«exposure marker (working experience) — response indicator (the disease)»

Exposure marker Effect marker A trend in parameter bo b, F R? p
change
Test group
Working experience | Arterial hypertension Ascending -2.5 | 0.09 |1224.3| 0.83 |0.0001
Working experience| Abdominal obesity Ascending —1.85] 0.05 | 211.2 | 0.43 10.0001
Working experience| t;fﬁ;’iyggf s |  Ascending 259 | 0.07 |324.7 | 0.53 |0.0001
Working experience Dyslipidemia Ascending -0.21 | 0.05 | 371.0 | 0.56 |0.0001
Reference group

Working experience | Arterial hypertension Ascending — — — — —
Working experience| Abdominal obesity Ascending -1.66 | 0.06 | 6.41 | 0.11 | 0.02
Working experience| tgf;ﬁ;’iygirsagf s | Ascending 248 | 0.07 | 32.9 | 0.49 [0.0001
Working experience Dyslipidemia Ascending —1.02 | 0.13 | 58.86 | 0.52 10.0001

We performed logistic regression analysis
to examine dependence between MS compo-
nents occurrence and duration of working ex-
perience in the test and reference groups: the
results are given in Table 3. We revealed sta-
tistically significant dependence between dura-
tion of working experience and AH probability
among oil and gas extraction operators (by =—2.5;
by =0.09; F = 1224.3; R* = 0.83; p = 0.0001)
and the correlation between the diseases and
duration of the working experience was strong.
There was no similar correlation revealed in
the reference group.

Dependence between AH and duration of
working experience was greater in the test
group (b =—1.85; by =0.05; F=211.2; R = 0.43;
p =0.0001) than in the reference one (by = —1.66;
b1 =0.06; F=6.41; R*=0.11; p = 0.02).

Carbohydrates metabolism disorders in-
creased statistically significantly in both groups
but dependence between this diseases and dura-
tion of working experience was higher among
oil and gas extraction operators (by = —2.59;
by =0.07; F=324.7; R* = 0.53; p = 0,0001) than
in the reference group (by = —2.48; b, = 0.07;
F=32.9; R*=0.49; p =0.0001).

There was also more apparent dependence
between longer working experience and dyslip-
idemia among oil and gas extraction operators
(by = —0.21; by = 0.05; F = 371.0; R* = 0.56;
p =0.0001) than among administrative workers
(by = —1.02; b, = 0.13; F = 58.8; R* = 0.52;
p=10.0001).

68

Case histories of workers from the exam-
ined groups had their peculiarities; for example,
42 % workers from the test group smoked
whereas there were only 19 % smokers in the
reference group (p = 0.0001). By the moment
the research took place 25 % workers from the
test group had given up smoking; 24.1 %, in the
reference group (p = 0,83). On average, a
worker from the test group had been smoking
(or had smoked before giving it up) for 14.8
years against 12.5 years for workers from the
reference group (p = 0.15). Workers from the
test group tended to have a lot of physical activ-
ity every day (96 % in the test group against
74 % in the reference group, p = 0.0003).

Clinical examinations revealed that
workers from the test group tended to have
statistically significantly higher systolic blood
pressure (131.6+15.6 mm Hg against
12524+ 11.8 mm Hg, p = 0.0001) and dia-
stolic one (84.0+11.4 mm Hg against
80.3 £9.8 mm Hg, p = 0.007). Pulse pressure
was also statistically significantly higher in
the test group than in the reference one
(47.82+1.19 mm Hg against 45.48 +£1.86
mm Hg, p = 0.04). Pulse arterial pressure be-
ing higher than 60 mm Hg as a parameter in-
dicating that arterial stiffness was increased
was also more frequently detected in the test
group, 16.8 % against 7.6 % (p = 0.01). 19.1 %
workers from the test group took hypotensive
medications against 16.9 % workers from the
reference one (p = 0.66). And workers from
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the reference group achieved normal blood
pressure in 66.7 % cases due to treatment
whereas there were only 27.9 % such workers
in the test group (p = 0.014). 3.5 % workers
from the test group permanently took statins
against 2.6 % workers from the reference
group doing the same (p = 0.65).

Metabolic syndrome (MS) is a set of clini-
cal and metabolic disorders that occur against
resistance to insulin and are a most significant
risk factor that causes cardiovascular complica-
tions [11].

G.A. Chumakova et al. give data on MS
prevalence in the overall population in the world
being 14-40 % [12]. As per data provided in
various papers, MS occurs in 23-25 % popula-
tion in the USA, and in Russia MS is diagnosed
in 18.6 % men who are younger than 40 and in
44 .4 % men aged from 40 to 55 [2, 12].

According to data provided by O.P. Rotar’
et al., MS prevalence in four cities in Russia
(Saint Petersburg, Orenburg, Kaliningrad, and
Kursk) varied from 48.1 % to 53.1 %. Accord-
ing to this research work, different MS com-
ponents were registered in these cities as fol-
lows: AO, from 63.0 % to 73.4 %; AH, from
58.1% to 67.3 %; carbohydrates metabolic
disorders, from 23.0 % to 49.2 %; dyslipide-
mia, from 23.6 % to 58.7 %. A share of exam-
ined people who had at last 1 MS component
reached 86.4-93.7 % [13]. Hwee-Soo Jeong et
al. analyzed MS prevalence among workers
exposed to lubricants, metals, dusts, and noise
at their workplaces. The authors diagnosed MS
in 19.8 % workers. There were statistically
significant discrepancies as per morbidity with
MS obtained for workers who contacted lubri-
cants during their work (OR = 1.79; 95 % CI
1.06-3.01). The authors state that elevated MS
prevalence among this occupational group oc-
curs due to potential subclinical systemic in-
flammation caused by inhalation exposure to
chemicals [14, 15]. Ramin Mehrdad et al. as-
sessed MS prevalence among workers em-
ployed at a car-making plant in Iran. MS was
diagnosed in relatively small share of workers:
7.3 % among administrative staff; 7.9 %,
among those dealing with hard physical labor;
and 7.8 % among those exposed to chemical
factors; there were no statistically significant
discrepancies between groups. But still, the
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authors revealed decreased high density lipopro-
tein contents in blood of workers who contacted
chemicals during their work and increased dia-
stolic blood pressure among those who dealt
with hard physical labor [16]. The authors note
that MS prevalence in Iran varies from 10 % to
60 % depending on age, sex, and a region where
a person lives [17]. The discrepancies, in the au-
thors’ opinion, are due to «a healthy worker»
effect, young age of workers, and periodical
medical examinations being quite efficient.

M. StrauB} et al. compared firefighters (ex-
posed to physical loads and work stress) and
office workers in Germany. MS prevalence
amounted to 14 % among firefighters whereas
it was 33 % among office workers [18]. At the
same time, in the USA MS prevalence among
office workers reaches 45 % [19].

In 2012-2013 A.S. Baidina et al. exam-
ined MS prevalence among workers employed
at an oil and gas extracting enterprise and re-
vealed that it amounted to 44 %; AH was reg-
istered in 44.2 %; dyslipidemia, in 55.2 %; hy-
perglycemia on an empty stomach, in 20.0 %;
hyperuricemy, in 42.0 %. Cardiovascular risk
assessed as per SCORE scale amounted to
2.4+0.7% for oil and gas extraction opera-
tors, and to 0.85+0.30% for engineers
(» <0.001). The authors conclude that MS is a
work-related disease for workers with this oc-
cupation (EF = 36.75 %, average dependence
between health disorder and occupation) [20].

LI. Logvinenko et al. examined 125 men
with their average age being 35.3 and revealed
various MS components in 73.6 % of them;
AO was detected in 32.8%; AH, 23.2 %;
hypercholesterolemia, 59.2 %. Combinations
of these clinical signs were detected in
52.17 % cases [21, 22].

G.G. Gimranova et al. showed that AH
prevalence grew among workers employed at
an oil extracting enterprise from 11.1 %
among those aged 20-29 to 62.7 % among
those older than 50 (an average value being
equal to approximately 41 %). A share of peo-
ple with AH reached 50 % among workers
with their working experience exceeding
10 years and 57 % among those who had been
working for more than 15 years. The authors
showed that AH was to a great extent work-
related among drivers (RR = 2.8; EF = 64.3 %)
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and to an average extent among drilling opera-
tors (RR = 1.6; EF =37.5 %) [8, 9].

We established MS (3 or more components)
in 31.8 % oil and gas extraction operators and in
30.8 % administrative workers in our research.
But still, at least 1 MS component was detected
in 82.5 % workers from the test group and in
76.9 % workers from the reference one. MS
prevalence differs significantly in all the above
mentioned research works; it is probably due to
different age, ethnic, and occupational groups
being examined in them. Besides, different diag-
nostic MS criteria were likely to be applied in
analysis. Overall, our data are well in line with
other research works performed in Russia with
their focus being MS prevalence among workers
employed in oil extraction.

Conclusions.

1. There tend to be high prevalence of
metabolic syndrome components among work-
ers employed at an oil extracting enterprise (ar-
terial hypertension, abdominal obesity, dyslipi-
demia, and carbohydrates metabolism disor-
ders); this prevalence grows among workers
with longer working experience under adverse
working conditions. Approximately 80 % oil
and gas extraction operators and administrative
staff had 1 or more metabolic syndrome com-
ponents that led to elevated cardiovascular
risks. Metabolic syndrome was registered in 1/3
workers from both groups.

2. There was a more apparent cause-and-
effect relation between working experience
and metabolic syndrome components among
oil and gas extraction operators; when it comes
to arterial hypertension, such a relation was
detected only in this group.

3. There were more smokers among oil
and gas extraction operators than among ad-
ministrative staff; they tended to have higher
systolic, diastolic, and pulse arterial pressure.
Hypotensive and hypolipidemic medications
were not taken by all the workers who needed
them in both groups but administrative work-
ers achieved acceptable blood pressure
2.5 times more frequently than oil and gas ex-
traction operators.

4. The obtained data indicate it is neces-
sary to improve medical and prevention activi-
ties involving workers employed at an oil ex-
tracting enterprise; these activities should be
aimed at eliminating risk factors that cause
metabolic syndrome as it allows perverting
cardiovascular diseases among workers who
are in their pre-retirement age.
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