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At present a number of contemporary furniture production enterprises is growing fast in Saratov region. And simultane-

ously there is a growth in number of working places that require adequate sanitary-hygienic assessment of their safety. 
Our research goal was to perform complex assessment of somatic diseases risks for workers employed at furniture 

production. 
We examined 323 workers employed at «Maria» furniture factory. To perform assessment, we applied sanitary-hygienic, 

laboratory-instrumental, and statistic research techniques. It was established that 23 % workers had to work under hazardous 
working conditions (hazard category 3.2); 37 % workers had to work under conditions belonging to hazard category 3.1; 39 % 
examined workers had optimal and acceptable conditions at their workplaces (category 1–2). Having examined workers’ age 
groups, we revealed that workers aged 21–30 prevailed among the examined ones and average working experience amounted to 
5.4 years for people of this age. The second in number were workers aged 31–40 with their working experience being equal to 
8.5 years. At the next stage in our research we examined morbidity among workers employed at furniture production. Thus, it 
was established that diseases of the nervous system were the most frequent among the examined workers (33.3 %); they were 
followed by respiratory diseases (20.4 %), cardiovascular diseases (12.1 %), and digestive organs diseases (10.2 %). 

The third stage involved examining hereditary burdens on morbidity among workers employed at furniture production. 
Thus, 108 workers were established to have various diseases and 79.6 % of them had hereditary predisposition. 

At the final stage in our research we examined retrospect data on changes in workers’ life quality over 2015. The ob-
tained data were compared with occurrence or absence of new diseases cases over the next three years.  

Key words: furniture production, working experience, age, life quality, morbidity, hereditary predisposition, working 
conditions, workers.  
 

 
Russia possesses huge amounts of timber 

occupying a leading place in the world as per 
this parameter. More than 2 million people 
work in forestry and wood-processing, 50 % 
out of them being employed at furniture pro-
ductions. Over the last decades new work-
shops have been built and new production 
lines installed; it has led to qualitative changes 
in working conditions and processes at most 
workplaces in the branch. At present furniture 
productions are being equipped with more 
powerful and safer Russian and foreign ma-
chinery but still certain peculiarities of techno-

logical processes applied in wood processing 
do not allow eliminating adverse impacts ex-
erted on workers’ health completely and they 
make efficient primary diseases prevention 
harder to achieve [1–3]. 

Given rapid industrial growth and eco-
nomic development, issues related to occupa-
tional hygiene and preservation of employable 
population’s health in the country are espe-
cially vital for wood processing industry. And 
not enough attention has been paid to depend-
ence between health risk parameters and haz-
ardous working conditions taking into account 
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not only leading adverse factors but also com-
plex influence exerted by occupational factors 
and factors related to labor process existing at 
workplaces in furniture production. At the 
same time, models for assessing occupational 
health risks for workers in wood processing 
are applied only occasionally and described in 
very few scientific works1, 2, 3 [4–10]. 

Occupational peculiarities in wood proc-
essing are determined by production technolo-
gies, production equipment, automation and 
mechanization at a given enterprise; all this 
results in negative effects produced by adverse 
factors and predetermines their range and in-
tensity. Issues related to preserving employ-
able population’s health remain extremely vi-
tal given contemporary economic development 
and it is also true for forestry and wood proc-
essing. Over the recent years there has been a 
growth in population mortality, in particular, 
among workers employed at such productions 
and it highlights the necessity to examine the 
issue in greater details [10]. A lot of authors 
mention a cause-and effect relation between 
high morbidity among workers employed in 
the branch and adverse occupational factors 
existing at their workplaces; this high morbid-
ity includes cardiovascular diseases, diseases 
of the nervous system, respiratory and gastric 
diseases4 [5, 11–13]. Up to now, hygienic 
standards have been basic tools applied to hy-
gienically assess impacts exerted by adverse 
occupational factors on workers’ health. Viola-
tion of these standards means simultaneous 
violation of sanitary legislation and it is taken 
into account when economic and social protec-
tion activities are developed. But the basic fo-
cus here is not on reducing potential risks but 
on compensatory measures. Given that, it is 
advisable to assess working conditions basing 

on complex analysis of occupational factors 
(hygienic and psychophysiological parame-
ters) and detection of health disorders, occupa-
tional and work-related diseases as per medical 
criteria [13]. Occupational risk assessment is a 
promising technique applied to examine influ-
ence exerted by occupational factors on work-
ers’ health. But still, life quality (LQ) assess-
ment is a promising additional technique that 
can be applied in the sphere since recently 
both Russian and foreign experts have been 
paying more and more attention to examining 
various aspects of dependence between health 
and life quality, both for population in general 
and specific population groups as well [14, 15]. 
Life quality predetermines a person’s health to 
a great extent. But health in its turn also influ-
ences life quality considerably. This thesis has 
been used in developing HRQL (Health–related 
quality of life) concept [16, 17]. 

At present many doctors and genetics ad-
here to an opinion that all the diseases are he-
reditary ones5 [18]. Such wide-spread chronic 
diseases as stomach and duodenum ulcer, he-
mophilia, pancreatic diabetes, ischemic heart 
disease, bronchial asthma, schizophrenia, hyper-
cholesterolemia, and some others are diseases 
with poly-functional predisposition [18, 19]. 
However, we should note that such a factor as 
predisposition to a disease in this or that sys-
tem has not been analyzed at all within assess-
ing influence exerted by adverse factors on 
working population’s health, in particular on 
health of workers employed at furniture pro-
duction. It is important to note that most hygi-
enic conditions are analyzed in retrospect, that 
is, the analysis assesses a disease that has al-
ready occurred. At the same time, to optimize 
organizational and prevention activities, one 
requires prospective examinations aimed at 
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assessing risks occurring in specific working 
conditions when a medical and social status of 
a particular person is determined. However, 
very few works have focused on this issue in 
relation to furniture production [14]. 

Therefore, all the above mentioned issues 
existing within assessment of adverse working 
conditions at furniture production have not 
been given much attention; the same is true for 
predicting health risks existing in the brunch. 
Given that, the present work seems truly vital 
and of practical importance as it focuses on a 
specific example, namely, «Maria», a furniture 
mill located in Saratov region, one of the larg-
est manufacturers in the country that produces 
furniture for kitchens. 

Our research goal was to apply a com-
plex approach to assessing risks of somatic 
diseases occurrence in workers employed at 
contemporary furniture production and to out-
line necessary stages in prevention. 

Data and methods. Overall, we exam-
ined 323 workers employed at «Maria» furni-
ture mill. We took only data on morbidity 
among men since women employed at the en-
terprises didn’t have to work under hazardous 
working conditions. We also excluded workers 
who had already suffered from chronic dis-
eases prior to being employed at the mill. We 
detected that at the moment the examination 
was taking place, 23 % workers had to work 
under hazardous working conditions belonging 
to 3.2 hazard category; also, 37 % had to work 
under working conditions belonging to 3.1 haz-
ard category. But still, 39 % workers had op-
timal and permissible working conditions at 
their workplaces (hazard category 1 and 2). 
People aged 21–30 prevailed among workers 
with average working experience being equal 
to 5.4 years for this age group. The second 
rank place belonged to workers aged 31–40 with 
their average working experience being 8.5 years. 

We applied sanitary-hygienic, laboratory-
instrumental and statistic research techniques 
in this work. Occupational factors were as-
sessed as per Sanitary-Epidemiological Rules 
2.2.4.3359-166. We determined noise and vi-
bration at workplaces with «Assistent-S1V3RT» 
noise and vibration analyzer No. 102212. Work-
ing conditions were classified according to oc-
cupational hazards and threats, labor hardness 
and intensity as per Guide R.2.2.2006-057. 
Health-related life quality was assessed with 
Health Status Survey SF-36, a standard ques-
tionnaire. SF-36 contains 36 questions that are 
distributed into eight groups represented by 
8 scales; they characterize physical function-
ing (PF), role physical (RP), bodily pain (BP), 
general health (GH), vitality (VT), social func-
tioning (SF), role emotional (RE), and mental 
health (MH). Research results were statisti-
cally processed with «Microsoft Excel 2010» 
and «STATISTICA-6.0» applied software 
packages. When performing statistical proc-
essing, we applied variations statistics tech-
niques. Kolmogorov-Smirnov criteria assess-
ment revealed that the examined sampling was 
normal; as a result, we applied parametric 
analysis technique given as М±m. Validity of 
discrepancies between groups was assessed 
with Student’s t-test. Discrepancies were con-
sidered valid at р<0.05. To calculate relative 
and absolute risk, we applied results obtained 
via assessing risk factors (working experience, 
hereditary predisposition, a decrease in life 
quality during one year, and a worker’s age) 
producing their effects on 131 workers em-
ployed at furniture production; 17 workers 
didn’t face any risk factors; 18 workers had to 
face one risk factor; 26 workers, two; 47 work-
ers, three, and 40 workers, all four factors. Ab-
solute and relative health risks were assessed 
according to conventional techniques in all the 
above mentioned groups. 

__________________________ 
 
6 SER 2.2.4.3359-16. Sanitary-epidemiologic requirements to physical factors at workplaces. Approved by the RF Chief 
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http://docs.cntd.ru/document/420362948 (19.04.2020) (in Russian).  

7 Guide R 2.2.2006-05. Occupational hygiene. Guide on hygienic assessment of occupational factors and factors related to labor 
process. Working conditions criteria and classification. Approved by the RF Chief Sanitary Inspector G.G. Onishchenko on July 29, 
2005. KODEKS: an electronic fund for legal and reference documentation. Available at: http://docs.cntd.ru/document/1200040973 
(19.04.2020) (in Russian). 
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Results and discussion. We analyzed 
occurrence of various diseases among work-
ers employed at contemporary furniture pro-
duction and possible relations between them 
and working conditions using results obtained 
via profound medical examinations per-
formed in 2018. Overall, 323 workers em-
ployed at «Maria» were examined. 

Figure 1 illustrates the structure of de-
tected diseases. Diseases of the nervous sys-
tem prevailed among workers employed at 
furniture production (33.3 %); they were fol-
lowed by respiratory diseases (20.4 %), dis-
eases of the cardiovascular system (12.1 %), 
and gastric diseases (10.2 %). There were no 
sufficient data on other nosologies for statisti-
cal processing; therefore, the further analysis 
was performed as per functional systems only. 

Figures 2 and 3 show the structure of the 
diseases diagnosed for the first time taking 
into account working experience and working 
conditions as per nosologies. 

Having analyzed morbidity with diseases 
of the cardiovascular system (CVS), we estab-
lished that there were no new disease cases 
among workers with their working experience 
being equal to 2–3 years and with working con-
ditions belonging to category 3.1 at their work-
places. However, four new disease cases were 
registered among workers with their working 
experience exceeding three years. Morbidity 
among workers who had to work under work-
ing conditions belonging to hazard category 
3.2 grew by 3 times from 2-year experience to 
3-year one; it doubled further for workers with 
their working experience exceeding three years 
as a number of new cases amounted to six. 

Morbidity with respiratory diseases grew 
by 5 times among workers with their working 
experience exceeding 5 years and working un-
der hazardous conditions (hazard category 3.1). 
Morbidity among workers who had to work 
under conditions belonging to 3.2 hazard cate-
gory already grew when working experience 
was from two to three years as there were seven 
new disease cases; when working experience 
under these conditions exceeded 3 years, mor-
bidity grew further by 42.8 % and reached 
10 new disease cases. 

 
Figure 1. Frequency of various diseases among  

workers employed at furniture production  

 
Figure 2. Structure of diseases diagnosed for the first 

time with working experience being equal to 2–3 years 
distributed as per working conditions category 

 

Figure 3. Structure of diseases diagnosed for the first 
time with working experience being longer than 3 years 

distributed as per working conditions category 

Morbidity with diseases of the nervous 
system also tended to grow. Two new disease 
cases were detected among workers who had 
to work under hazardous conditions belonging 
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to 3.1 hazard category and with their working 
experience being from 2 to 3 years. Morbidity 
grew by 2.5 times (seven new cases) among 
workers with their working experience exceed-
ing 3 years. 11 new disease cases were regis-
tered among workers with their working ex-
perience being from 2 to 3 years who had to 
work under conditions belonging to hazard 
category 3.2. Morbidity grew further by 45.5 % 
and reached 16 cases among workers with their 
working experience exceeding 3 years. 

As for gastric diseases, 3 new disease cases 
were detected among workers with their working 
experience exceeding 3 years and working con-
ditions at their workplaces belonging to hazard 
category 3.1. Morbidity grew by 3 times among 
workers who had to work under conditions be-
longing to hazard category 3.2 and with their 
working experience being from 2 to 3 years. 
Morbidity grew by 66.7 % among workers hav-
ing the same conditions at their workplaces but 
with working experience exceeding 3 years and 
reached 5 new cases of gastric diseases. 

If we sum up all the data, given on Figures 
2 and 3, we can conclude that risks of various 
diseases for workers employed at furniture pro-
duction grow in proportion to their working ex-
perience and labor hardness. The most adverse 
effects are produced by these factors on the 
nervous system. 

108 workers out of 323 examined ones 
employed at «Maria» furniture mill had vari-
ous diseases; 79.6 % of them were caused, 
among other things, by hereditary predisposi-
tion. We examined influence exerted by he-
reditary predisposition on frequency of dis-
eases occurrence in workers employed at fur-
niture production and working under adverse 
working conditions belonging to hazard cate-
gories 3.1 and 3.2 and their working experi-
ence exceeding 3 years (Figure 4).  

Having analyzed the obtained data, we 
came to a conclusion that hereditary predispo-
sition was an unfavorable factor causing vari-
ous diseases in workers employed at furniture 
production in case labor hardness and intensity 
were comparable (hazard category 3.1 and 3.2) 
and working experience was the same (longer 
than 3 years). In particular, diseases of the  

 

Figure 4. Morbidity among workers taking into account 
absence/occurrence of hereditary predisposition and 

given hazardous working conditions (3.1 or 3.2 hazard 
category) and working experience exceeding 3 years 

cardiovascular system occurred only in 5 work-
ers without hereditary predisposition after work-
ing experience exceeded 3 years; when it was 
present, 8 new cases were registered. Overall, we 
can conclude that workers employed at furniture 
production with hereditary predisposition and 
working experience longer than 3 years run a 
risk of cardiovascular diseases that is by 60.0 % 
higher than that for their counterparts without 
hereditary predisposition. 

The same situation was detected when it 
came down to respiratory diseases. 18 new dis-
ease cases were registered among workers with 
hereditary predisposition to such diseases and it 
was by 77.8 % higher than among workers who 
had no hereditary predisposition to them. If we 
look at morbidity with diseases of the nervous 
system, we can see than 17 new disease cases 
were registered among workers who didn’t 
have any hereditary predisposition to such dis-
eases. However, in case hereditary predisposi-
tion was present, a number of hew cases 
amounted to 19 and it was by 11.8 % higher 
than among workers without it. 2 new gastric 
diseases cases were registered in workers with-
out hereditary predisposition and with working 
experience exceeding 3 years. But frequency of 
gastric diseases was by 3.5 times higher among 
workers with hereditary predisposition. 

To sum up our analysis of influence ex-
erted by hereditary predisposition on this or 
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that disease among workers employed at furni-
ture production, we should note that growth in 
morbidity is more apparent among workers 
with hereditary predisposition with working 
conditions and experience being comparable. 

The final stage in our research involved 
examining retrospect data on changes in life 
quality of workers employed at the examined 
furniture mill that occurred in 2015; the ob-
tained data were then compared with absence 
or occurrence of new disease cases during the 
following 3 years. 

Analysis of data given in Table 1 indicates 
that a decrease in life quality of workers em-
ployed at furniture production that is equal to 
30 % and higher during 1 year is an unfavor-
able factor that predicts various diseases occur-
rence in the next 3 years. In particular, people 
who were diagnosed a cardiovascular disease in 
the examined period had a 29.4 % decrease in 
their life quality in a year prior to the examined 

period; 32.1 % decrease in case a disease of the 
nervous system occurred; 31.8 % for a respira-
tory disease; and a 33.5 % decrease for a gastric 
diseases. At the same time, workers who didn’t 
have any new disease registered during the ex-
amined period had less significant decrease in 
their life quality, by 15.1 %, 13.3 %, 10.6 % 
and 13.3 % accordingly (р ≤ 0.05). Taking all 
the obtained data into account, we can conclude 
that a different decrease in workers’ life quality 
during 1 year indicates that greater decrease in 
life quality results in greater growth in risks of 
various pathologies occurrence during the next 
3 years (30 % and higher). 

We determined absolute and relative risks 
of various somatic diseases taking into account 
all the above-mentioned parameters (Table 2). 

The 1st group didn’t have any risk factors; 
it was made up of 17 workers employed at 
furniture production with only one new disease 
case among them. The following groups given 

 

T a b l e  1  
Changes in life quality parameters of workers in 2015 depending on absence or occurrence  

of a disease during the next 3 years, taken in dynamics in scores 
LQ parameters as per SF-36 scales, 

Sn (integral index) 
No disease 

n=126 
A disease occurred 

n=82 
Nosology 

Initial data 1 year after Changes, % Initial data 1 year after Changes, %
Cardiovascular system 68.3±8.6 59.3±6.8 -15.1 % 68.3±8.6 48.2±4.3* -29.4 % 
Respiratory organs 67.2±7.8 60.1±7.1 -10.6 % 67.2±7.8 45.8±5.2* -31.8 % 
Nervous system 70.1±6.9 60.8±5.8 -13.3 % 70.1±6.9 47.6±6.1* -32.1 % 
Gastrointestinal tract 69.3±6.3 60.1±4.8 -13.3 % 69.3±6.3 46.1±5.1* -33.5 % 

 
N o t e : * means p < 0.05 against the pervious group. 

T a b l e  2  
Contingence of risk factors for a disease occurrence and their realization during the next 3 years 

Observation results Analyzed 
 groups Outcome No outcome

No risk 
factors 

A number  
of risk factors 

1 16 

Absolute 
risk in the 
test group 

 

Absolute 
risk in the 

control 
group 

Relative 
risk 
(RR) 

Discre- 
pancy 

Sensitivity 
(Se) 

Specificity 
(Sp) 

1 2 16 0.11 0.05 1.88 0.05 0.66 0.5 
2 8 18 0.32 0.05 5.23 0.24 0.88 0.47 
3 21 26 0.47 0.05 7.5 0.38 0.95 0.38 
4 24 16 0.62 0.053 11.4 0.54 0.96 0.52 
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in Table 2 had risk factors, from one to all four. 
The group with only one risk factor consisted of 
18 workers and 2 out of them actually fell sick 
during 3 years of working and 16 workers em-
ployed at the examined furniture mill didn’t 
have any disease diagnosed in them during this 
period. Therefore, absolute probability of a dis-
ease occurrence in this group amounted to 0.11; 
relative probability was 1.88. Similarly, results 
obtained for groups with two, three or four risk 
factors are given in Table 2. In particular, in 
case there were two risk factors, two workers 
employed at furniture production had a disease 
diagnosed in them and other 18 in the same 
group didn’t. Therefore, absolute risk of dis-
eases occurrence in this group amounted to 
0.32, and relative probability was equal to 5.23. 
The next group consisted of 47 workers who 
had three risk factors; 21 out of them had a dis-
eases while the rest 26 didn’t; therefore, abso-
lute probability of a diseases occurrence 
amounted to 0.47 in this group whereas relative 
risk grew up to 7.5. The group with four risk 
factors consisted of 40 workers and 24 out of 
them had a disease while the rest 16 didn’t. Ab-
solute risk amounted to 0.62 in this group; rela-
tive one, 11.4. Therefore, as we can see from 
this table, a probability of a disease occurrence 
grows substantially if a number of risk factors 
increases. 

Conclusions: 
1. Morbidity among workers employed at 

furniture production depends on working con-
ditions and working experience. Morbidity is 
1.4 times higher among workers older than 
40 than among those aged from 21 to 30. 

2. Morbidity growth is 3.9 times more ap-
parent among workers with hereditary predis-
position than among those without it even if 
their working conditions are the same. 

3. Various somatic pathologies develop-
ing in workers employed at furniture produc-
tion are to a great extent caused by impacts 
exerted by such adverse factors as hazardous 
working conditions, hereditary predisposition, 
age, working experience, and a decrease in life 
quality by more than 30 % during 1 year. 

4. A decrease in workers’ life quality during 
1 year by 30 % or more indicates there is high 
risk of various diseases occurrence in the next 
three years. 

5. Our research allows assessing risks of va-
rious somatic diseases taking into account work-
ing experience, hereditary predisposition, de-
crease in life quality, and age of a specific worker. 
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