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The paper outlines the data obtained in the course of long-term research dedicated to studying the extent to
which reproductive system pathologies in workers with high-risk occupations are occupationally induced. Their
peculiarity is joint impacts of various occupational factors (for example, impacts exerted by chemicals together
with physical and biological factors, and labor hardness and intensity as well) on a female body.

Our research goal was to examine the extent to which reproductive system pathologies in workers with high-risk
occupations were occupationally induced. To achieve it, we applied statistical estimate of correlation between health
disorders and work.

Our occupational group included a number of occupations with harmful or hazardous working conditions
in civil engineering, metallurgy, chemical industry, polymer-processing industry, and health care as well. As a
rule, working conditions class of workers from the examined groups varied from 3.1 to 3.3; and occupation with
permissible working conditions were used as a comparative group.

The research results revealed that there are certain occupations with high risk of reproductive health dis-
orders evolvement and infants development pathologies evolvement. They are:

— model makers and checkers in civil engineering and crane operators at a metallurgic plant;

—analysts at chemical analysis laboratories, chemical engineers in chemical industry (including petro-
chemical plants, polymer-processing plants, and organic synthesis plants);

— surgeons, obstetrician-gynecologists, midwives, surgical nurses working in in-patient departments.

Estimate of correlation and occupational dependence of reproductive system diseases on working conditions
revealed that women with harmful working conditions (3.1-3.3 hazard class) had defective pregnancies or labor
pathologies which had strong and average correlation with working conditions. Health disorders in newborns were
estimated as per very strong correlation with mother's work. Thus, we can state that a mother occupational risk
induction for a child health is fundamentally proved. On the basis of the obtained results we rank female workers
with 3 class 2 harm degree working conditions as having an occupation with high risks of reproductive health dis-
orders.

We worked out an algorithm aimed at managing these risks; it should be applied in order to lower occupa-
tional risks for reproduction in female workers.

Key words: female workers, working conditions class, reproductive health, newborns' health, occupational
risk, statistic estimate of correlation.

Introduction. An issue of estimating
damage to workers' health caused by
unfavorable production factors has been
attracting experts' attention for several
decades; however, for the first time such
concepts as "occupational risk" and

"occupational risks management™ appeared
in the RF Labor Code only in 2011
(Federal Law No. 238 issued on July 18,
2011 "On making alterations into the
Russian Federation Labor Code).
Occupational risk is a probability of
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damage to health resulting from impacts
exerted by hazardous and (or) dangerous
production factors when a worker fulfils
his or her working tasks in conformity with
a labor contract or in any other cases; a
procedure of its assessment is set forth by a
federal executive authority.

Occupational risks management is a
set of interrelated activities which are
elements of labor safety management
system and which include measured aimed
at detecting, assessing and lowering
occupational risks (Federal Law No. 421
issued on December 28, 2013).

Actually nowadays each employer is
to assess occupational risks for employees
and implement efficient measures aimed at
its elimination or reduction. However, only
highly qualified experts in occupational
medicine can solve such a task and even
they sometimes don't allow for all the
aspects related to occupational risks.

Assessment of a risk for the
reproductive system is one of such aspects;
such assessment is truly vital for the
Russian Federation as approximately 49%
of all working population are women [11].

Maternityd is the most important
mission in a life of any woman.
Unfortunately, great occupational risks can
prevent female workers from fulfilling
their reproductive functions.

Given all the above mentioned, we see
an issue of preserving and improving
workers' reproductive health as one of top
priority tasks as it creates conditions for
the country economic development.
Actuality of this issue is confirmed by
Russian and international documents. In
particular, in 2004 the WHO adopted
"Reproductive  health  strategy" and
"Resolution on the family and health™, and
in 2007, "Global plan of action on workers'
health" (2008-2017). The ILO issued a
number of conventions on the issues:
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Convention No. 156 on workers with
family responsibilities (1981), Convention
No. 183 on maternity protection (2000),
Convention  No. 187  Promotional
framework for occupational safety and
health (2006), etc.

The RF Government issued an order
dated March 08, 2017 which adopted the
National strategy on action in the interests
of women (2017-2022); it mentions the
importance  of  reproductive  health
protection development, especially for
working women due to the fact that
approximately one million women are
employed at working places with
hazardous and/or dangerous conditions
(1,145.1 thousand as per data collected in
2015).

A great number of the reproductive
system diseases are proven to be
occupationally  induced; they cause
problems with conception and child-
bearing and may even lead to infertility [2,
7, 8, 14]. Experts are especially concerned
about occupations with high risks as
women having them are under joint effects
exerted by various production factors (for
example, chemical impacts together with
physical and biological factors, labor
hardness and intensity etc.) [12,15].
Unfavorable effects can occur in case of
chemicals concentrations being equal to or
even lower than permissible levels due to
the fact that if various factors impacts are
unidirectional, either additive or synergy
effects can be observed.

Our goal was to examine occupational
causality of the reproductive system
pathology in  workers with  risky
occupations calculated with the technique
of statistic estimation of correlations
between health disorders and work which
was created by professor E.I. Denisov [1]
basing on data taken from literature and
our own long-term research.
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We made up a group of risky
occupations which comprised a number of
occupations with hazardous or dangerous
working conditions from civil engineering,
metallurgy, chemical industry, polymer-
processing industry, and public healthcare
as well.

Results. We detected that workers
employed at metallurgic productions and in
public healthcare had the most unfavorable
working  conditions  (3.2-3.3  danger
category as per P. 2.2.2006-05 [10]);
workers employed at petrochemical
production and polymer-processing
productions had 3.1 danger category of
working conditions.

We analyzed reproductive disorders in
workers employed at civil engineering
productions as galvanizing workers,
patternmakers, and checkers [3]. We
detected average and high correlation

between reproduction pathology and
occupational activity.
Increased  occupational  risk  of

inflammatory processes evolvement in
internal genital organs was detected in
patternmakers (OR=4.67 (95% ClI,
1.31-16.59) and checkers (OR=3.45 (95%
Cl, 1.13-10.55). Moderately high risk of
spontaneous miscarriages was detected
among checkers and was equal to OR=3.24
(95% CI, 1.06—9.90) (Tablel).

Table 1

Occupational risk (OR odds relation) of reproductive disorders in female workers
employed at civil engineering productions

Basic occupations
Reproductive system diseases Galvanizing workers Patternmakers Checkers
OR 95 % ClI OR 95 % ClI OR 95 % ClI

Inflammations in female pelvis organs 0,77 |0,18-3/41| 4,67* 131~ 3,45* 113~

' ' ' ’ 16,59 ’ 10,55
Genital organs descent 0,61 0,17-2,26 1,43 0,44-4,70 1,34 0,51-3,59
Spontaneous miscarriages 1,78 0,48-6,66 1,11 0,27-4,62| 3,24* |1,06-9,90
Gestosis of the second half of pregnancy | 2,08 |0,49-893| 3,26 237 gg 146 |0,40-5,30
Threat of miscarriage 1,27 0,394,13 1,03 0,30-3,52 1,62 0,61-4,28

Note: * — changes are statistically significant, P <0.05

Such an occupation as a crane driver
is the most unfavorable for women in
metallurgy (3.3 danger category) as it is
characterized with joint effects exerted
by labor hardness, local vibrations, and
heating microclimate. When we exam-
ined occupational causality of reproduc-
tive system pathology among such work-
ers, we chose office workers with work-
ing conditions belonging to 2 danger
category as our control group.

As we analyzed occupational causali-
ty of the detected gynecological patholo-
gy in female crane drivers, we revealed
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that an etiological share of production
factors in infertility evolvement was
equal to more than 50%; it allowed us to
consider occupational causality to be
high, and female infertility to be occupa-
tionally induced pathology.

As we studied health state of preg-
nant female workers, pregnancy and birth
complications, as well as newborns
health, we revealed that pregnancy prob-
lems were closely related to unfavorable
working conditions; the highest occupa-
tional causality was observed for threat of
miscarriage, gestosis of the first half of
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pregnancy, intrauterine hypoxia and a fe-
tus arrested development (Table 2).
Similar data were obtained when
health state and reproductive function of
female workers employed at chemical pro-
ductions were analyzed; we assigned oil
processing industry, polymers production
and processing, and organic synthesis to
such productions [4,5,9]. Such chemical
production occupations as chemical analy-

sis laboratory workers and chemical engi-
neers were considered to be highly risky as
they were characterized with joint effects
exerted by chemical factors, labor hard-
ness, and heating microclimate (Table 3).
As per data obtained by A.A. Potapen-
ko 1 M.R. Alex [6, 13], public healthcare
is one of the spheres with the biggest num-
ber of problems for female health. Thus,

Table 2

Occupational risk of reproductive health disorders in female crane drivers

Reproductive system diseases Freiu;n% M OR Cl95% EF, %
Inflammations in female pelvis organs 53,+25 1.44 0,77-2,70 23,08
Menstrual cycle disorders 24,3 + 3,39 2,16 1,04-4,46 46,67
Hysteromyoma 26,5+ 3,48 2,02 1,0-4,04 42,86
Mammary gland diseases 75+2,08 1,95 0,4-8,6 46,67
Infertility 175+30 2,44 1,0-4,76 54,29
Threat of miscarriage during the 1st half of 847 + 305 15 53+ 8.0-30.14 68.89
pregnancy e ' ’ ' ’
Threat of miscarriage during the 2nd half of

66,6 + 3,89 20,75 9,9-43,18 86,81
pregnancy
Gestosis of the 1st half of pregnancy (toxicosis) | 39,04 + 3,39 3,84* 1,8-7,8 63,41
Gestosis of the 2nd half of pregnancy 26,6 £2,92 1,84 0,8-3,9 38,19
Iron deficiency anemia of pregnant 53,3+3,72 2,57 1,39-7,7 42,31
Chronic intrauterine hypoxia 37,1+ 3,33 7,09* 3,12-16,09 79,29
Intrauterine arrested development of a fetus 20,0+ 2,61 7,33* 2,2-23,6 83,52

Note: * — changes are statistically significant, P <0.05.
Table 3

Occupational risk of reproductive health disorders in female workers employed at
petrochemical productions

. . Frequency, 0 0
Reproductive system diseases Mm% OR Cl 95 % EF, %
Inflammations 539+25 2,1* 1,14-3,79 33,3
Benign neoplasms in uterus and uterine adnexa 291+23 2,00 1,29-3,12 41,1
Fibrous-cystic mastopathy 248+2.2 2,23* 1,01-4,9 48,0
Menstrual function disorders 95+15 2,06 0,95-4,47 49,1
Infertility 6,3+1,2 3,10 0,4-24,6 66,7
Spontaneous miscarriages 89+14 2,22 1,00-5,10 52,3
Note:* — changes are statistically significant, P <0.05
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danger category of working conditions of
surgeons, dentists, obstetrian-
gynecologists, phthisiologists, nurses, and
workers employed at clinical-diagnostic
and bacteriological laboratories was as-
sessed as 3.3; radiologists, physical thera-
pists, and functional diagnostics experts, as
3.2. We should also highlight joint effects
exerted by chemical and biological factors
together with labor hardness and intensity
which occur in these occupations.

We detected high gynecological mor-
bidity among public healthcare workers
especially such ones as menstrual health

disorders, inflammations, and genital or-
gans descent.

We revealed occupational causality of
reproductive disorders practically for all
the examined occupations, especially for
obstetrician-gynecologists and surgical
nurses (Table 4).

As we analyzed pregnancy and birth
pathologies in medical workers we re-
vealed that all the birth complications oc-
curred in them authentically more fre-
quently  (p<0.001), than in the control
group (94.5+0.79 against 59.31+4.08 in the
control group).

Table 4
Occupational risk of reproductive disorders in medical workers
Reproductive system diseases Obstetrician-gynecologists Surgical nurses
(ICD 10) M+m,%| OR |CI95%|EF,% [M+m,%| OR | Cl9% % | EF, %
Menstrual cycle disorders 22,4+35 2728 1412310_ 63 [325+3,7| 258 |1,47-453] 61
Inflammations in female pelvis 288+41 223 1,13- 55 1325+37 210 |1.34-329 53
organs 3,65
Genital organs descent 12,0+ 2,9| 2,65 161311_ 63 [325+3,7 2,22 |1,0-493| 54
Threat of miscarriage 345+45| 2,82 1419109_ 46,5 |325+3,7| 2,35 |1,66-3,33| 57,6
Gestosis of the 2nd half of preg- 1544, 361 557 | 125~ | 250 [325+37| 187 124284 468
nancy 3,43

Note: * — ICD 10 is international classification of diseases, the 10th review

Discussion. As a result of the per-
formed research we detected that occupa-
tions with high risks related to reproductive
health disorders in workers and pathologies
in children during their first year of life
were the following:

- patternmakers and checkers in civil
engineering and crane drivers in metallur-
ay;

- chemical analysis laboratory workers
and chemical engineers in chemical indus-
try (including petrochemical production,
polymer processing, and organic synthe-
Sis);
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- surgeons, obstetrician-gynecologists,
midwives, and surgical nurses employed at
in-patient hospitals.

Our assessment of correlations be-
tween reproductive system diseases and
working conditions and occupational cau-
sality of such diseases revealed that women
who had to work under hazardous condi-
tions (3.1-3.3 danger category) had preg-
nancy complications and birth pathologies
which were highly and averagely correlat-
ed to their working conditions. Health dis-
orders in newborns were assessed as being
greatly correlated to a mother's work. So,
we can consider a fact of a mother's occu-
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pational risk inducing health disorders in a
newborn to be fundamentally proven. Bas-
ing on the obtained results, we assigned
certain occupations into highly risky one as
per reproductive health disorders; those
were occupations with 3.2 danger category
as per hazardous working conditions.
Summary data on occupational causality of
reproduction disorders and degree of corre-
lation between these disorders and work of
females employed in the examined indus-
tries are given in Table 5.

To decrease occupational risks for re-
production in female workers, we created
an algorithm of actions aimed at managing
this risk (Figure). A primary assessment of
the risk for all the women of childbearing
age is performed at the first stage; it can be
a re-assessment in case any changes occur,
for example, pregnancy, recent childbirth,
or breastfeeding. It is also necessary to
give female workers complete information
on a potential risk both for their own health
and for health of a newborn.

Table 5

Occupational causality of reproductive health disorders in a number of occupations from
some industries

Reproductive health parameters Public Metallurgy (_:hemical Pet_r ochemical inil_
healthcare industry industry  |engineering
Menstrual cycle disorders high very high high
Benign neoplasms high average high average
Infertility high high high
Metroptosis and colpoptosis very high average average
Inflammation in pelvis organs high very high
Anemia of pregnant average average
Isht?:: foc]: frglrse(;ar:;fg; during the high very high average high average
Theatof mscarage G e | g | amostful | V| hign | avere
Gestosis of the 1st half of preg- high
nancy
Gestosis of the 2nd half of preg- average average average very high very high
nancy
Intrauterine hypoxia of a fetus very high very high
Congenital malformations of a high
fetus
Intrauterine arrested development
almost full
of a fetus
Stillbirths average
Perinatal damage to central nerv- high
ous system
Preterm delivery high
Miscarriages high average

Health Risk Analysis. 2017. no. 3
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Stage 1

A 4

Risks detection

Are there any risk factors able No To perform re-
to do damage to a mother and
a newborn?

A 4

evaluation in case of any
changes

Yes

A 4

to allow for individual

authorities)

factors
To assess risks and their duration

(consultations, consideration by competent v

to inform a worker about any

Stage 2

Can all the risk factors at a yes Risk factor elimination

substantial risk

working place be eliminated

no

\ 4
Does a risk still remain after it's

A\ 4

to perform retests during

A\ 4

been minimized? pregnancy
yes
A 4
Can a risk be avoided '.f a yes to adapt or to change working
working place or working > i
L . conditions
conditions are adjusted?
no
\ 4
Can any alternative working yes A temporary transfer onto

place be proposed to a worker?

\ 4

A paid vacation is to be given till

the moment when return to work
can be considered safe

another working place

Figure. An algorithm for managing occupational risks for the reproductive system

The second stage in risk management
comprises issues of eliminating risk factors
at a working place. It is obvious that a situ-
ation in which risk factors can be eliminat-
ed and permissible working conditions are
created is the most preferable.
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But if a risk still remains after its min-
imization it is necessary to take further
steps aimed at a working place adjustment
(for example, to apply up-to-date engineer-
ing and design solutions, improved equip-
ment and technological processes), and
working conditions improvement.
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If even a minimal risk for a female the moment when return to work is consid-
worker's reproductive health still exists, it ered to be completely safe.
IS necessary to offer a temporary transfer to This created algorithm can be applied
an alternative working place, or in case in any sphere of activity where women are
there isn't any, to grant a paid vacation till employed.
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