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Abstract

Objectives: The automotive industry represents the most important industrial sector in Czechia. The objective of this study
has been to analyze the occurrence of occupational diseases (OD) in the automotive industry during the period from 2001
till 2014. Material and Methods: Data on OD cases was retrieved from the National Registry of OD. Further, we conducted
a survey in automotive companies with focus on occupational health services and positions of the companies in global pro-
duction networks (GPNs). An analysis of OD distribution in the automotive industry was performed (age, gender, company
size and its role in GPNs, regional distribution of studied companies, and regional unemployment rate), and was accom-
panied by assessment of the quality and range of occupational health services. Results: Employees older than 40 years old
have nearly 2.5 times higher probability of OD occurrence as compared with employees younger than 40 years old (odds ra-
tio (OR) = 2.41, 95% confidence interval (CI): 2.05-2.85). Occupational diseases occurrence probability was 3 times higher
for women than for men (OR = 3.01, 95% CI: 2.55-3.55). Occupational diseases incidence rates increased with the size
of the company (0 OD/10 000 employees in micro enterprises to 57 OD/10 000 employees in large enterprises). A particu-
larly steep rise in OD incidents in the automotive industry was observed in the Plzeil Region between 2001 and 2011. An
association between OD incidents and the unemployment rate was not statistically confirmed. Conclusions: A statistically
significant increase in OD incidents dependent on company size may be arguably attributed to a higher quality of occu-
pational medical services in bigger companies, which ensures better detection and diagnosis of OD. In the Plzen Region,
the rapid increase in OD incidents was mainly caused by a change in the production process of automobile textiles in one
factory due to the introduction of a glue containing isocyanates, which are potent allergising agents. This led to an increase
in occupational allergic diseases — bronchial asthma in particular. Int J Occup Med Environ Health 2017;30(3):455-468
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INTRODUCTION

Differences in the geographical occurrence of diseases
and among social classes have stood at the centre of
the scientific interest for a long time. The differences
in health arise among others as a consequence of dif-
ferent social and economic circumstances [1-5] which
include occupational factors. The most serious conse-
quences of an exposure to the occupational risk factors
from medical and socio-economic points of view are
occupational diseases (OD). The occurrence of OD is
characterized by distinct regional and sector differen-
tiation and shows considerable time and space depen-
dent dynamics [6].

Studies dealing with occupational diseases have been
widely used in the geographical analysis since the begin-
ning of the 1980s [7-9]. The more frequent use of geo-
graphical information systems (GIS) in the research on
variability of factors affecting the health of employees
has been evident recently [9-11]. Several studies have
used a combination of spatial and non-spatial informa-
tion from several data sources available at macro- or at
micro-level [12-14].

Delaunay et al. [11] have underscored the importance of
research on monitoring of employees’ health and safety,
while they also warn that the obtained data is often rather
complicated, diverse, unstructured, and it is necessary
to approach the data at different levels of analysis and
to work with them separately. Each group of specialists
(physicians, occupational health and safety specialists,
and geographers) usually processes and evaluates data
separately and this is done not only at national or regional
levels, but even at local levels (individual companies) —
i.e., micro-level. The companies’ data is especially hard to
obtain [9] and even if the data is accessible, it is difficult to
process and face the limitations - e.g., the small number
problem [15,16].

In Czechia, the occurrence of OD has generally shown
a stable decreasing trend over last twenty years in terms of
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both absolute numbers of reported cases and their relative
incidence. The most noticeable exception has been the au-
tomotive industry, wherein the OD occurrence has shown
a significant and continuous increase [6,17].

The authors use term ‘the automotive industry’ accord-
ing to the Classification of the Statistical Classification of
Economic Activities in the European Community (No-
menclature statistique des Activités économiques dans
la Communauté Européenne — NACE), division C29 -
Manufacture of motor vehicles (except motorcycles),
trailers and semi-trailers. The automotive industry
forms a crucial branch of the Czech economy. It contrib-
utes approximately 25% to the total industrial produc-
tion output, 23.4% - to the total export, and 7.4% - to
the gross domestic product [18]. The 2014 production
reached 119 automobiles per 1000 inhabitants [19], which
represented the second highest count of manufactured
automobiles per capita in the world (following Slovakia
with 183 automobiles per 1000 inhabitants). By compari-
son, the average number of cars manufactured in 28 coun-
tries in the European Union (EU28) was 35 per 1000 in-
habitants. The study of Pavlinek and Zenka [20] showed
that 1/4 of Czech micro-regions were overspecialized in
the automotive industry. While in 2001 OD in this sector
occurred only in 1.7% of all reported OD cases, the per-
centage share increased to 11.4% in 2014 [21]. This
growth in the OD occurrence was the main reason for
our decision to investigate the OD occurrence in the au-
tomotive industry.

With respect to the employment, the industry still consti-
tutes a dominant economic sector in Czechia. Its 2012 per-
centage share of the total employment was 36% contrary
to 22.7% in the EU. The crucial part of industry in terms
of both gross value added and the number of employees
is the manufacturing industry (NACE section C), and es-
pecially the automotive industry (division C29). The em-
ployees in this division comprised 4% of economically ac-
tive population (EAP) in Czechia in 2014 in contrast to
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the average 1.4% of EAP in EU28 countries (The Czech
Statistical Office (CSO), 2014 [22]).
Such a high volume is not surprisingly accompanied with
some adverse health consequences, specifically with occur-
rence of occupational diseases. These represent health and
socioeconomic problems not only for employees, but they
create complications for employers as well. OD occurrence
potentially interferes with the continuity of production and
forces employers to search for and to train new employees,
thereby causing significant time and economic losses.

In this study, we addressed the increased incidence of OD

in the automotive industry in Czechia, focussing on the fol-

lowing questions:

— Is there a relationship between the OD incidence rate
in the automotive industry and a company size, and
a company’s role in the global production networks?

— Is there a relationship between the OD incidence rate
in the automotive industry and socio-demographic indi-
cators (gender and age) of employees?

— Is there a relationship between regional variability of
the OD incidence rate in the automotive industry in
Czechia and the unemployment rate?

MATERIAL AND METHODS

Data

The period from 2001 till 2014 was chosen for our re-
search. The first source of data was the National Regis-
try of Occupational Diseases [23] (hereafter referred to
as the Registry), where all cases of occupational diseases
acknowledged in Czechia were registered. In the Czech
social system, only the diseases enumerated in the List of
Occupational Diseases may be considered to be occupa-
tional diseases in the medicolegal term, including the en-
titlement to compensation. From the Registry, aggregated
and anonymized cases of OD linked with CZ-NACE in
the division C29 were selected. They were further divid-
ed according to the registration numbers of companies,
where the OD cases originated from.

The second source of data was a survey we had con-
ducted using questionnaires that we had designed.
The survey was aimed to obtain relevant information
about particular situations in each company the OD
cases were reported from. The questionnaires were
sent to 350 companies which belonged to the divi-
sion C29 according to the Registry of Job Categori-
zation. The questionnaire consisted of 11 questions.
The first part of the questionnaire dealt with a com-
pany’s identification data and its position in global
production networks (GPN) [24,25]. The second part
of the questionnaire focused on the OD and occupa-
tional health services (OHS). The aim of the question-
naire was to determine the workforce composition by
age and gender, the average wage, the range of pro-
vided OHS, and the OD prevention system.
Companies were classified into 4 categories: 1) micro
enterprises which employ fewer than 10 employees,
ii) small enterprises with 10-50 employees, iii) me-
dium-sized enterprises with 50-250 employees, and
iv) large enterprises with more than 250 employees.
The questionnaire was designed with regard to the law
No. 373/2011 Coll on specific health services [26], which
set employers’” obligation to ensure OHS and defined
the scope of the services in compliance with the In-
ternational Labour Organization (ILO) Convention
No. 161/1985 [27]. We were further interested whether
the provider of the OHS also performed workplace
surveillance and/or other additional activities. A total
of 247 (71%) companies out of 350 responded and re-
turned completed questionnaires. Their answers were
summarized in the Table 1. This data then also served
the purpose of estimation of the OD incidence.

Besides the absolute numbers of OD cases, we also
used a relative indicator — the OD incidence rate, calcu-
lated as a number of newly reported OD cases in a par-
ticular industrial sector per 10 000 economically active
persons (EAP) in the same industrial sector per year.

[JOMEH 2017;30(3)
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Table 1. Characteristics of 247 companies from the automotive industry in Czechia, 2001-2014

Employees
age Occupational Monthly
) income
Company* total women men [years] diseases
[CZK]
[n] [n] [n] (M) [n] (M)
women men

Micro (N = §) 40 9 31 38.7 45.8 0 18543
Small (N = 54) 1446 412 1034 42.8 422 2 21955
Medium (N = 77) 9944 4054 5890 40.1 39.7 42 25792
Large (N = 108) 98 369 34580 63 789 39.2 379 563 28452
Total (N = 247) 109 799 39055 70 744 40.2 414 607 23686

* The size of the companies was classified according to EU 2003/361/ES [39].

M - mean.
1 euro = 27 CZK.

Since the information on the number of EAP employed
in the automotive industry was available only for census
years, i.e., 2001 and 2011, the OD incidence rates could
only be calculated for these years. The Czech Statistical
Office provided the information on the average wages in
the automotive industry in years 2001 and 2011. Regional
data was obtained from the regional statistical yearbook
of the CSO [22].

The unemployment rate in Czechia is chosen as one of
the explanatory variables. The CSO defines the general
unemployment rate as the percentage share of the un-
employed in the total workforce, where a numerator and
a denominator are calculated according to international
definitions and recommendations applied to the Work-
force Sample Survey.

The location quotient is used for quantifying the concen-
tration of the automotive industry in a particular region.
The location quotient (Iq) expresses a concentration of
a given activity in a particular region in relation to the su-
perordinate region - i.e., Czechia. Its numerator is de-
fined as a ratio of the workforce employed in a given in-
dustrial section i (in this case the automotive industry) in
a region j to the total workforce in a region j; its denom-
inator is defined as a ratio of the workforce employed

[JOMEH 2017;30(3)

in an industrial section i in the superordinate region to

SCCI

E, - regional industrial employment (in this case the automo-

the total workforce:

where:

1q - location quotient,

tive industry),
E - regional total employment,
E, - national industrial employment,

E - national total employment.

Afterwards, we determine the Lorenze curve (which is
one of the most common methods of graphical represen-
tation of diversification) and the Gini coefficient (which is
a measure of inequality of spatial distribution of a studied
phenomenon). In that case, the Gini coefficient may be
approximated by using various techniques for interpolat-
ing the missing values of the Lorenz curve, if X, Y, are
the known points on the Lorenz curve, with the X, indexed
in increasing order (X, , < X)).

If the Lorenz curve is approximated on each interval as
a line between consecutive points, then the area B may be
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approximated with trapezoids and the equation 2 is the
resulting approximation for G:

G :1_2::0 (Xk _Xk—l)(Yk _Yk+1) (2)

where:

G - Gini coefficient,

X, - the cumulated proportion of the population variable,
fork =0,..,n,withX =0,X =1,

Y, - the cumulated proportion of the employment variable,
fork=0,..,n,withY =0,Y =1,

Y, - should be indexed in non-decreasing order (Y, > Y, ).

The relationships between the OD occurrence and a gen-
der or age of employees were tested using Chi® test in
a 2x2 contingency table. The results were expressed as
the odds ratio (OR) with a 95% confidence interval (CI).
The correlation between the unemployment rate and
the OD occurrence was tested by the linear regression and
calculation of the Pearson correlation coefficient. The sta-
tistical analysis was performed at Interactive Statistical
Pages [28] followed by verification using an Excel (CHIT-
EST function). The level of statistical significance was set
atp < 0.05.

Several of the results were depicted graphically in map
projections created in the geographical information sys-
tems (GIS) using geographic database ArcCR® and soft-
ware e ArcMap v. 10.3.

RESULTS

Altogether 1054 OD cases were reported in the automo-
tive industry (section C29) during the studied period from
2001 till 2014. The most frequent of them included
the carpal tunnel syndrome, allergic contact dermatitis
due to chemical products, and allergic asthma. The analy-
sis of data from the Registry revealed an increasing pro-
portion of the OD cases in the automotive industry to all
recognised OD cases. While the 2001 percentage share of

Occupational diseases [%]

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Year

NACE (Nomenclature statistique des Activités économiques dans
la Communauté Européenne) - Statistical Classification of Economic
Activities in the European Community.

Fig. 1. Proportion of occupational diseases (OD) in the NACE
industrial section C29 (manufacture of motor vehicles)
to all OD cases in Czechia, 2001-2014

the OD cases in the automotive industry was only 1.7%,
it rose to 11.4% by 2014 (Figure 1).

Location quotient of the automotive industry

for the districts in Czechia

The Figures 2 and 3 depict the location quotients of the au-
tomotive industry in Czechia in 2001 and 2011, respective-
ly. The total of 24 districts exceed the 1q value 1.0 (mean-
ing the above-average concentration of a given industry in
the region) in 2001.

However in 2011, the number of districts, which exceeded
the 1q value 1.0 rise to 34. On the other hand, the high-
est observed values of the 1q dropped significantly at the
same time.

A calculation of Gini coefficients has served as a further
confirmation of the observed development of the automo-
tive industry distribution between 2001 and 2011. Their
values have supported the finding that the automotive in-
dustry in Czechia had been highly centralized and covered
a considerably smaller area in 2001. Whereas, the trend
for a more even distribution became apparent in 2011 and
almost every district got gradually involved.

[JOMEH 2017;30(3)
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Data from our survey, 2014.

Fig. 2. Concentration of automotive industry in Czechia, 2001
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Data from our survey, 2014.

Fig. 3. Concentration of automotive industry in Czechia, 2011
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Occupational diseases incidence rate

in districts of Czechia

The Figures 4 and 5 were created for a better visualisation
of the regional distribution of the OD incidence rate in
Czech districts.

In 2001, 7 districts exceeded the OD incidence
rate 12.01 per 10 000 EAP employed in C29. In 2011,
12 districts exceeded this OD incidence rate. On a re-
gional level, striking change was observed in the Plzen
Region, where the OD incidence rate soared from 4.4 OD
cases/10 000 EAP in C29 in 2001 to 42.8 OD cases/
10 000 EAP in C29 in 2011.

Sociodemographic indicators and OD

Altogether 350 companies involved in the industrial sec-
tion C29 with the total of more than 140 thousand em-
ployees were approached to participate in our survey,

1:1720000

[ = 1 km

0 10 20 40 60 80

and 247 of them responded with a completed question-
naire. The response rate was 70.6%. Thus our set of data
consisted of 109 799 employees from those 247 com-
panies, which represented 78% of all EAP employed
in C29 in 2011 (according to the Population and Housing
Census in 2011, CSO [22]). This may be considered to be
a well representative sample. The structure of the data
set according to the company size was as follows: 43.7%
of large enterprises, 31.2% of medium-sized enterpris-
es, 21.9% of small enterprises, and 3.2% of micro enter-
prises. The employees of the large enterprises had the high-
est average gross monthly wage: 28 454 CZK (ca. 1070
euro). The wage tended to decrease with the decreasing
size of the enterprise. The average gross monthly wage
over 20 000 CZK was also reached by middle-sized enter-
prises (25 792 CZK), and small enterprises (21 955 CZK);
only micro enterprises did not surpass it (18 543 CZK).
0D incidence rate

(of cases per 10000
employees in NACE 29):

I:l no occurence
[ o030
I 301600
I so-90
oo 20

NACE (Nomenclature statistique des Activités économiques dans la Communauté Européenne) — Statistical Classification of Economic Activities

in the European Community.
Data from the National Register of Occupational Diseases, 2014 [23].

Fig. 4. Occupational diseases (OD) incidence rate in the automotive industry in Czechia, 2001

[JOMEH 2017;30(3)
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1:1720000
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NACE - as in Figure 4.
Data from the National Register of Occupational Diseases, 2014 [23].

ODincidence rate
(of cases per 10000
employees in NACE 29):

No occurence
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B 50000
[ [
[ B

Fig. 5. Occupational diseases (OD) incidence rate in the automotive industry in Czechia, 2011

Out of 1054 OD cases recognized in the industrial sec-
tion C29 during the period from 2001 till 2014, altogeth-
er 607 cases were reported in 247 companies participating
in our survey.

Age and gender of the employees and OD

The set of data was divided into 2 groups — the employees
older and younger than 40 years old or men and women
(Table 2).

The ratio of employees younger than 40 years old (includ-
ed) to those older than 40 years old in C29 companies was
58% to 42%. However, the proportion of employees un-
der and over the age of 40 years old with the reported OD
case was 37% to 63% respectively, which corresponded to
OR = 241 (95% CI: 2.05-2.85), i.e., the older group of
employees was 2.4 times more at risk of the OD.

The employees from the C29 companies, which
participated in our survey, consisted of 64% men

[JOMEH 2017;30(3)

Table 2. Age and gender of the employees with occupational
diseases (OD) in the automotive industry in Czechia,
2001-2014

OD cases Employees
Characteristics in 2001-2014* in 2014*
[n] [n]
Age
< 40 years 223 64 076
> 40 years 384 45723
total 607 109 799
Gender
men 228 70 744
women 379 39055
total 607 109 799

* In 247 companies involved in the survey.

and 36% women. However the ratio of men to wom-
en, which were diagnosed with the OD during 2001-
2014 was 38% to 62% which corresponded to OR = 3.01
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* Of cases per 10 000 employees in CZ-NACE C29.
** According to EU 2003/361/ES [39].

Fig. 6. Occupational diseases (OD) incidence rate in
the automotive industry in Czechia according to the company
size, 2014

(95% CI: 2.55-3.55), i.e., women were 3 times more at
risk of the OD than men.

The Figure 6 depicts the OD incidence in the studied compa-
nies depending on the company size. The increase in the OD
incidence rate with the size of the company is obvious.

The Figure 7 depicts companies divided according to their
position in the GPN. A monotonous relation to the OD

90

80 1

0D incidence rate*
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4

10

30 4

20 A

10 4

0 ; T !

lead firms 1-tier suppliers 2-tier suppliers 3-tier suppliers
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* Of cases per 10 000 employees in CZ-NACE C29.

Fig. 7. Occupational diseases (OD) incidence rate in
the automotive industry in Czechia according to the position
of a company in the global production networks (GPN), 2014
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lead firms 1-tier suppliers 2-tier suppliers 3-tier suppliers

Position of the company in the GPN

Fig. 8. Company size and its position in the global production
networks (GPN) in the automotive industry in Czechia, 2014

incidence rate is not apparent. The highest OD incidence rate
was observed for third tier suppliers. Large and medium-sized
enterprises dominated among third tier suppliers (Figure §).

Quality and scope

of the occupational health services (OHS)

The analysis of the questionnaires revealed that 97.2%
of the companies provided the OHS in compliance with
the law No. 373/2011 Coll. [26] on specific health services;
majority of the companies (89.5%) relied on external ser-
vices, while 7.7% of companies used internal profession-
al employees. Only 2.8% of companies did not provide
the OHS at all.

As for the companies providing the OHS, we investigated
whether the OHS were limited to medical examinations or if
they also encompassed any form of workplace surveillance.
A workplace risk assessment was performed in 192 (80%)
out of 240 companies. Additionally, consulting services were
employed by 182 companies (almost 76%). About a half of
the companies actively participated in the analysis of occu-
pational injuries and diseases. Finally, the smallest atten-
tion was directed to occupational rehabilitation, which was
provided by fewer than 20% of the companies. An active
system of the OD prevention was implemented by 233 com-
panies (94.3%). Besides a compulsory pre-employment

[JOMEH 2017;30(3)
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medical examination, the most common form was training
the employees how to prevent negative health effects such
as muscle overstraining. Additionally, some of the compa-
nies (mostly the bigger enterprises) offer the employees
benefit system with contributions to recreation and/or free-
time activities, and they also perform a continuous evalua-
tion of operation and its automation, and technological and
technical improvements of operations especially modern-
ization (e.g., improvements of ergonomics).

Relation between the OD incidence rate in C29

and the unemployment rate in Czechia

No significant association between the OD incidence rate
and the unemployment rate was found (2001: Pearson’s
r=0.181, p = 0.554; 2011: r = -0.154, p = 0.599). A com-
parison of situations in both census years 2001 and 2011 re-
vealed a decrease in the unemployment in most of the dis-
tricts and increase in the OD rates, although a certain
group of districts behaved differently.

DISCUSSION

The aim of our study has been to map the occurrence
of OD in the automotive industry in Czechia from the geo-
graphical point of view and to correlate it with socio-eco-
nomic determinants of health. The study was based on
data from the Registry of Occupational Diseases [23] and
on data from our own representative survey of 247 compa-
nies involved in C29.

We attempted to analyze the steep increase in the oc-
currence of OD in the automotive industry (C29) during
the period from 2001 till 2014, which was in stark contrast
to general decrease in the OD occurrence observed in
other branches of economic activities in Czechia.

Several factors may underlie this increase. First of all,
the proportion of employment in C29 to the total employ-
ment was increasing and ranked Czechia first among the
EU27 countries. The number of employees in the au-
tomotive industry in Czechia rose from 58 thousand

[JOMEH 2017;30(3)

in 1994 to 146 thousand in 2011 (CZ-NACE 29), which
represented 11.4% of total employment in the industry
in 2011 [29] and 3% of the total employment in Czechia,
while it was only 2% in Germany, and 0.6% in France [30].
The previous decade was characterized by the transfer
of automobile production. The employment in the auto-
motive industry has been decreasing in Western Europe,
while it has been continually growing in the states of
Central and Eastern part of Europe [31]. The increase in
the OD occurrence in this section of industry may be at
least partially explained by high effectiveness of produc-
tion in C29, with high pace of work, which often consists
of repetitive motions.

Examining the data according to age has revealed that em-
ployees over the age of 40 years old have been 2.4 times
more at risk of developing OD than the younger em-
ployees. This nationwide finding is in agreement with
our previous results limited to the Central Bohemian
Region [17]. The relationship between the OD incidence
and age is typically characterized by bimodal distribution.
The first peak corresponds to young people shortly after
they start to work. The explication is their lack of expe-
rience, skills, and not yet perfect working habits, which
increase the risk of OD and/or injury. The second peak
of the OD occurrence is evident around the 5th and 6th
decades of life and is related to a gradual deterioration
of physical and mental abilities, and exhaustion of com-
pensation mechanisms of an organism typical for more
advanced age [32].

We have further addressed the OD occurrence from
the gender point of view. Women were shown to be 3 times
more likely diagnosed with the OD than men. The differ-
ence was statistically significant and this result concurred
with our previous study [17]. A likely explanation may be
due to differences in physical constitutions, as men are
generally better at coping with increased physical stress
than women who are thus more susceptible to overstrain-
ing the capacity of their musculoskeletal system.
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The size of enterprises and their position in GPNs have
been other factors that we have focused on. The OD in-
cidence has been positively correlated with the size of
the company. The simplistic interpretation would conclude
that health risks are greater in larger enterprises than in
smaller ones, however, this is in contradiction with practi-
cal experience. In fact, larger enterprises usually provide
employees with better occupational health services, which
means that the employees are more likely to be correctly
and timely diagnosed with health problems connected
with their occupation than employees in smaller enterpris-
es. This notion is further supported by the results of our
survey, which shows that 38% of micro enterprises do not
provide any OHS, and 55% of enterprises from the same
category provide only insufficient OHS. The situation im-
proves in the category of small enterprises, where only 4%
provide no OHS, and 34% provide insufficient OHS.
Contrary to the size of enterprise, the correlation bet-
ween OD incidence and the position of the company in
the GPNs did not render any clear trend. Only the results
for the third tier suppliers were distinctly different from
the others showing the highest OD incidence rate of them
all (6.4 OD/10 000 employees). One possible explanation
may be implied from the Figure 8, where it is apparent that
among the third tier suppliers there are mostly the medi-
um-size and large companies. As discussed above, the OD
incidence rate is increasing with the size of company, and
therefore it is logical to expect a higher OD incidence.
Zenka and Pavlinek [33] also point out that the third
tier suppliers are at the most disadvantageous position
in the whole supply chain as they are dictated by all oth-
ers — automobile factories, and first and second tier sup-
pliers — what, where, and for how long they should supply.
For apparent reasons, third tier suppliers are under a con-
stant pressure to reduce manufacturing costs and prices,
for which they sell their goods. These demands for higher
effectiveness and lower costs may be explained by overall
increase in the pace of work, which in turn may lead to

the increase in OD incidence due to overstraining of work-
ers especially in the case of suppliers with a high percent-
age share of a manual labour.

The unemployment rate is another socio-economic fac-
tor, which could affect the OD occurrence in C29. We
studied data from 14 Czech regions obtained in census
years 2001 and 2011, however, no statistically significant
correlation was found between the unemployment rate
and OD incidence. Nevertheless, as mentioned above,
we have observed a remarkable situation in the Plzen Re-
gion which deserves a separate discussion. Even though
the rate of unemployment in this particular region be-
tween the census years 2001 and 2011 was virtually un-
changed, the OD incidence rate soared from 4.4 OD cas-
es/10 000 EAP in C29in 2001 to 42.8 OD cases/10 000 EAP
in C29 in 2011. This was so different from what we saw
elsewhere that we searched for an explanation. It appeared
that the source of the enormous increase in the OD inci-
dence lay in one company manufacturing accessories for
motor vehicles. While the company had only one report-
ed OD case in 2001, the number rose to 33 in 2011.
Closer examination revealed that the growth of OD
cases started in 2008. According to the information pro-
vided by an OHS provider, the increase was caused
by the change in the production process. Since 2007,
the company had started to use a glue SikaMelt 9630M in
the production of automobile textiles. The glue contained
isocyanates, especially diphenylmethane-4,4-diisocyanate.
Even though the glue was applied by robots, the isocya-
nates got released into the air during a curing process.
Despite the fact that permissible exposure limit (PEL) in
the air was not exceeded, isocyanates were such a strong
allergen, that the amount was sufficient to induce allergic
diseases — particularly bronchial asthma - in sensitive indi-
viduals. The case is an illustrative example, how an analy-
sis at the hierarchic higher level may conceal important
relations which exist at hierarchic lower levels (Simpson’s
paradox).
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The top three occupational diseases in the case of the au-
tomotive workers in our study included the carpal tun-
nel syndrome, allergic contact dermatitis, and bronchial
asthma. This is in basic agreement with the scarce studies
on this issue we have been able to identify in the litera-
ture. Yakut et al. [34] detected contact dermatitis in 5.9%
of 405 automotive workers. Automotive manufacturing
ranked high among other industrial sectors in the inci-
dence of contact dermatitis also in the study by McDonald
et al. [35]. High risk of exposure to diisocyanate in the au-
tomotive industry, we have observed, was described also
in the study by Randolph et al. [36], especially concern-
ing allergic respiratory and skin diseases. Having stud-
ied 200 insurance claims of automotive workers, Nelson
et al. [37] found that there was a high risk of cumulative
trauma disorders, namely of the carpal tunnel syndrome,
especially in the assembly automotive plants.

The carpal tunnel syndrome, contact dermatitis and some
allergic respiratory diseases, such as allergic rhinitis and
conjunctivitis, are fortunately no life threatening condi-
tions. If they are present in a mild form, the workers may
hide the problems and not report them to the physicians
during periodic medical examinations. They do it fre-
quently because they are afraid of losing their jobs. This
contributes to the underreporting of occupational diseas-
es, especially in micro and small enterprises.

Limitations of the study

Despite our effort, our study has several limitations.
One of them is the small number of cases, which lowers
the power of statistical tests and increases a probability of
type Il error. We have assessed the OD for the whole stud-
ied period in order to minimize the random error. Howev-
er, this approach has shortcomings too, as the numerator
and denominator in the calculation of the OD incidence
have not always been from the absolutely identical period.
Therefore the obtained results are associated with some
uncertainty.

[JOMEH 2017;30(3)

Another limiting factor of our research is an inability to
perform an international comparison. Currently, there is no
uniform methodology which would standardize recognition
of OD and their statistical recording. The harmonization of
national OD systems was tested as a part of the European
Occupational Diseases Statistics (EODS) project organized
by Eurostat. It appeared that several countries were unable
to fulfil EODS requirements due to technical or legal rea-
sons, and hence the European Commission decided to sus-
pend the project [6]. One possible solution to this problem
was suggested in the work by Stocks et al. [38].

CONCLUSIONS

Occupational diseases are in principle preventable.
The reason for the observed increase in the OD occur-
rence in C29 in Czechia may be at least partially explained
by a high effectiveness of production in this industrial
section, with high intensity of work, which often consists
of repetitive motions. More comprehensive provision
of proper occupational health services might be one of
the measures how to improve the current situation.
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