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ABSTRACT

Introduction: Physical dynamic overload is over time being
replaced by static overload with an emphasis on small muscle
groups of hands and forearms. This phenomenon is caused by
change in the character of work as a result of constant automa-
tization, modernization, and robotization.

Methods: The research for our study was conducted between
1988 and 2018 in the Slovak Republic. This retrospective study
was based on the data from the National Health Information
Centre, focusing on total occupational diseases, and upper limb
disorders by gender.

Results: Diseases due to the long-term excessive unilateral load
of upper extremities have been at the first place of all admitted
occupational diseases in the Slovak Republic since 1998. The
total number of notified occupational diseases in respective
years shows a declining trend. Between 1988 and 2018 a total
of 19,231 new cases were recorded, of which 4,828 (25.1 %)
were the diseases due to the long-term excessive unilateral load
of upper extremities. Since 2008, females have been affected by
the diseases due to the long-term excessive unilateral load of
upper extremities more often than males.

Conclusions: Quantity of occupational diseases is associated
with the quality of healthcare, working environment, and also
with the change in the character of work and the supply of labor
in the market.

Key words: Upper limb disorder. Gender. Occupational dis-
eases. Carpal tunnel syndrome.

ABSTRAKT

Uvod: Fyzické dynamické pretazenie je v priebehu Sasu nahra-
dzané statickym pretazenim so zvySenymi narokmi na malé
svalové skupiny ruk a predlaktia. Tento fenomén je spdsobeny
zmenou charakteru prace v dosledku neustalej automatizacie,
modernizicie a robotizacie.

Metody: Vyskum nasej Stidie sa uskutocnil v Slovenskej repub-
like v rokoch 1988 az 2018. Retrospektivna studia bola zalo-
zend na udajoch z Narodného centra zdravotnickych informacii.
Zamerali sme na porovnanie celkového poctu chordb z povola-
nia a ochorenia hornych kon¢atin podl'a pohlavia.

Vysledky: Ochorenia z dlhodobého, nadmerného a jednostran-
ného zat'azenia hornych koncatin su od roku 1998 na prvom
mieste vSetkych choréb z povolania v Slovenskej republike.
Celkovy pocet hlasenych chordb z povolania v jednotlivych ro-
koch vykazuje klesajuci trend. V rokoch 1988 az 2018 bolo za-
znamenanych celkom 19 231 novych pripadov, z toho 4 828
(25,1 %) boli ochorenia z dlhodobého, nadmerného a jednos-
tranného zat'azenia hornych koncatin. Od roku 2008 su zeny
CastejSie postihnuté ochorenim z dlhodobého, nadmerného
a jednostranného zatazenia hornych koncatin ako muzi.
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Zavery: Mnozstvo chordb z povolania suvisi s kvalitou zdravot-
nej starostlivosti, pracovnym prostredim, a tiez so zmenou cha-
rakteru prace a ponukou prace na trhu.

KPucové slova: Ochorenie hornych koncatin. Pohlavie. Cho-
roby z povolania. Syndrém karpalneho tunela.

INTRODUCTION

Automatization, modernization, and robotiza-
tion has caused a decline in physically demanding
work. While the number of works in which small
muscle groups of hands and forearms are loaded is
increasing. In 2018, the number of average annual
hours actually worked per worker in the Slovak Re-
public was 1,698 [1]. The retirement age is prolon-
ged every year. Therefore, the person spends a lot
more time in the working environment, being expo-
sed to risk factors [2]. Health condition of the wor-
kers is the result of independent influence of the
working, non-occupational, and personal predis-
positions. This requires a multidisciplinary appro-
ach and a comprehensive assessment of the factors
of work and the working environment [3, 4].

In 1975, the disease due to the long-term ex-
cessive unilateral load of upper extremities was
included in the list of occupational diseases (OD) as
item no. 29 (disorders of bones, joints, tendons and
nerves due to the long-term excessive unilateral
load of upper extremities). The list of OD contains
of 47 items [5].

Apart from the Slovak Republic and the Czech
Republic, we will not encounter the definition
“diseases due to the long-term excessive unilateral
load of upper extremities. In the literature is this
term being used and known as: work-related upper
limb disorders, repetitive strain injury, overuse syn-
drome, cumulative trauma disorder, and others.
Work-related upper limb disorder is a general and
non-specific term referring to a range of mus-
culoskeletal conditions affecting the upper limb,
caused or made worse by work. The most common
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upper limb disorders are carpal tunnel syndrome
(CTS), shoulder tendinitis, lateral epicondylitis and
wrist tendinitis. The work-related upper limb disor-
der is a frequent cause of prolonged sick leave, di-
sability and related financial costs. For example, in
the United States the costs associated with limb di-
seases are estimated at 0.5-2 % of the gross domes-
tic product (GDP) [6]. According to German authors
the most frequent occurrence of professional CTS is
among workers such as the following professions:
gardeners, assembly workers, upholsterers [7]. Bu-
chancova et al. mention the most frequent occur-
rence of the long-term excessive unilateral load of
upper extremities mainly in the sawmill related pro-
fessions, assembly workers, in the work related to
cutting, sewing, and in a variety of other stereoty-
pically performed manual activities [3]. Physical
dynamic overload is over time being replaced by
static overload. This phenomenon is caused by
changes in the character of work and the supply of
labor in the market.

The aim of our study was to compare trends of
total cases of OD and upper limb disorders by gen-
der during the period 1988-2018 in the Slovak Re-
public.

METHODS

In this retrospective study the development of
specific OD in the Slovak Republic was analyzed
from 1988 to 2018. We focused on total cases of OD
(47 items), and upper limb disorders, especially di-
seases due to the long-term excessive unilateral load
of upper extremities (item no. 29) according to gen-
der. We compared them with the noise-related dise-
ases (item no. 38). Data for the thirty-year observa-
tion period were processed in the Microsoft Office
Excel 2016 and were evaluated graphically. Analy-
zed results are displayed in graphs in percentages
together with appropriate 95 % confidence inter-
vals. We considered statistically significant diffe-
rences in which the respective confidence intervals
did not overlap. Data were retrieved from the Natio-
nal Health Information Centre of the Slovak Repub-
lic.

RESULTS

In 1988, there were 1,129 (698 males, 431 fema-
les) OD reported. The noise-related diseases were
reported in 175 cases. On the other hand, only 43
diseases due to the long-term excessive unilateral
load of upper extremities were reported. Until 1991,
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noise-related diseases were more reported than the
diseases due to the long-term excessive unilateral
load of upper extremities. However, the incidence
of OD changed in 1992. There were 1,056 OD re-
ported (634 males, 422 females). The highest
amount of all admitted OD were diseases due to the
long-term excessive unilateral load of upper extre-
mities (80 males, 57 females). 5,423 OD were re-
ported in the period from 1992 to 1998. More than
half (60.5 %) of all these cases were males.

During the years 1994—1998, most OD were re-
ported in 1998 (740 cases of which 459 were males,
281 females). The most frequent OD were diseases
due to the long-term excessive unilateral load of up-
per extremities (191 cases). Since that year, we have
noticed trend in the total number of OD. Diseases
due to the long-term excessive unilateral load of up-
per extremities also represented the first place of all
admitted OD in 1999 (174 cases). There were 1,577
OD due to the long-term excessive unilateral load of
upper extremities reported in years 1998-2006 (of
which 546 were females) [8—10].

In the period from 2005 to 2014, 4,220 OD were
notified and 36.8 % of them affected females
(1,552), mostly diseases due to the long-term exces-
sive unilateral load of upper extremities and occu-
pational infectious diseases occurred. The number
of OD decreased between 2005 and 2014 by 9.7 %
[10-14].

In the period of 2007-2018 had been reported
4,609 OD (2,163 diseases due to the long-term ex-
cessive unilateral load of upper extremities and only
374 noise-related diseases) [11-17].

In 2012, there were 344 OD, the incidence was
13.7 OD per 100,000 working females and 15.6 OD
per 100,000 working males. The first place of all ad-
mitted OD was represented by diseases due to the
long-term excessive unilateral load of upper extre-
mities, especially CTS.

In 2014, the incidence of OD was 1.8 per
100,000 all working persons. Diseases due to the
long-term excessive unilateral load of upper extrem-
ities caused (2,701 notifications altogether) were
most frequently notified, with 64 % incidence. In
2015, there was reported 156 OD due to the long-
term excessive unilateral load of upper extremities,
i.e. 46 % of all reported OD [14].

In 2016 the annual incidence rose to 173 diseases
due to the long-term excessive unilateral load of ex-
tremities (more than 50 % of all reported OD). Dis-
eases due to the long-term excessive unilateral load
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of extremities occurred more frequently in females
than in males (99 females compared with 74 males)
[15].

In 2017, 354 OD were reported (147 females,
207 males). The most frequent OD were the disea-
ses due to the long-term excessive unilateral load of
upper extremities (50.3 %, 178 cases), diseases of
upper limb caused by vibration (16.7 %, 59 cases),
and infectious and parasitic diseases (8.5 %, 30
cases). On the fourth place there were diseases
caused by noise (7.3 %). According to the classifi-
cation of jobs 42 OD were reported in the assembly
workers, of which the disease due to the long-term
excessive unilateral load of upper extremities was
reported up to 28 times [16].

In 2018 were reported 308 OD (121 females, 187
males). The most frequent OD were the diseases due
to the long-term excessive unilateral load of upper
extremities (47.7 %, 147 cases), diseases of upper
limb caused by vibration (17.8 %, 55 cases) and di-
seases caused by noise (9.1 %, 28 cases). According
to the classification of jobs 90 OD were reported in
the assembly workers in 2018 [17] (Tab.1).

The differences in the number of diseases due to
the long-term excessive unilateral load of upper ex-
tremities among males and females in the period
1992-2018 are shown in Fig. 1. Until 1992, data of
the number of diseases among males and females
are unknown. The higher number of newly diag-
nosed diseases due to the long-term excessive uni-
lateral load of upper extremities among females
compared to males was recorded for the first time in
2008 (82 males, 113 females). The trend has not
changed since this year (except 2014). Statistical
analysis revealed significant differences between
males and females in 2008, 2009, 2010, 2012, 2013,
2016, 2018 (females more often than males).
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Figure 1 Diseases due to the long-term excessive unilat-
eral load of upper extremities in the period years from
1992 to 2018 [8-17]
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Table 1 Number of occupational diseases in the Slovak
Republic from 1988 to 2018 [8—17]

Year Total OD Item n. 29 Item n. 38
) ™) ™)
1988 1129 43 175
1989 1041 44 170
1990 1142 84 191
1991 1287 142 207
1992 1056 137 145
1993 939 121 107
1994 722 151 49
1995 601 95 74
1996 726 107 67
1997 639 164 80
1998 740 191 56
1999 673 174 64
2000 660 158 47
2001 577 145 47
2002 609 188 26
2003 551 154 39
2004 613 215 31
2005 413 122 26
2006 504 230 26
2007 575 261 27
2008 429 195 17
2009 483 209 36
2010 425 193 36
2011 373 162 45
2012 344 168 37
2013 301 141 33
2014 373 180 40
2015 328 156 30
2016 316 173 19
2017 354 178 26
2018 308 147 28

Notes: OD, occupational diseases (47 items); Item no. 29 Di-
seases due to the long-term excessive unilateral load of upper
extremities; Item no. 38 Noise-related diseases
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Figure 2 Trends of total number of occupational diseases
in the Slovak Republic in the period of years from 1988
to 2018 [8-17]
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Within the observed period, the most reported
OD were in 1991 (1,287 diseases). On the other
hand, least OD were reported in 2013 (301 OD) and
in 2018 (308 OD). In the total number of OD males
predominate every year. Statistical analysis re-
vealed significant differences between males and fe-
males every observed year [8—17] (Fig.2).

DISCUSSION

Not only in the Slovak Republic, but also in all
the surrounding countries are the most common OD
diseases due to the long-term excessive unilateral
load of upper extremities. The most common diag-
nosis was CTS. In these countries (the Czech Re-
public, Slovenia, Hungary, Austria, Spain), the au-
tomobile industry has the largest presence, and thus
contributes most to the morbidity of the working
population [17-20].

The most important risk factor in the onset of the
work-related upper limb disorders is repetitive, mo-
notonous work with load of the same muscle groups
of the upper extremities, especially associated with
numerous movements of small muscle groups of the
hands. Automotive industry offers a lot of job op-
portunities. On the other hand, it is characterized by
a type of work activity that signifies a considerable
risk to employees. Work is associated with stretched
fingers associated with flexion and extension of the
wrist and movements performed at high frequency.
This type of work is characteristic especially for au-
tomobile industry-assembly workers (females). The
result of these impacts is that after 2008 females
have been affected by the disease due to the long-
term excessive unilateral load of upper extremities
more often than males (except 2014). Nevertheless,
by the total number of OD, males are still more of-
ten to be affected than females [8—17].

The current trend-the boom of automotive indus-
try may affect the increasing number of diseases due
to the long-term excessive unilateral load of upper
extremities. Diseases due to the long-term excessive
unilateral load of upper extremities have been at the
first of all admitted OD in the Slovak Republic since
1998. It can be attributed to the change of industry
after 1991, when Volkswagen came to Slovakia,
which actually started the fast development of the
automotive industry. At present this sector has an
irreplaceable place in our economy [21, 22]. In the
Slovak Republic the automotive industry employs
(directly and indirectly) more than 270,000 people
in total, with more than 350 companies operating in
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it. Since 2007 the Slovak Republic has been the
world's largest producer of cars per capita with a to-
tal of 1,100,000 cars manufactured in 2019 alone in
a country with 5 million people. Automotive is the
largest industry with a share of 13 % on the Slovak
GDP in 2019, which was 50 % of industrial produc-
tion [22].

The significant is the fact that 1,054 OD cases
were reported in the automotive industry in the
Czech Republic during the period 2001-2014. The
most frequent diagnosis was CTS. While the 2001
percentage share of the OD cases in the automotive
industry was only 1.7 %, it rose to 11.4 % by 2014.
In the Slovak Republic, the trend of OD reported in
automotive industry was the same [8-14, 20].

The increasing number of diseases due to the
long-term excessive unilateral load of upper extrem-
ities does not reflect the increased number of wor-
kers atrisk. A clear example is the fact, that the most
OD (especially disease due to the long-term exces-
sive unilateral load of upper extremities) are re-
ported in the second category of work, which is non-
hazardous [14-17].

According to the Occupational Safety and
Health Administration the local muscular burden is
the most frequently occurring and most costly occu-
pational health problem affecting hundreds of thou-
sands of people in the European Union. The United
States government has to invest annually to com-
pensate employees for diseases caused by local
overloading of limbs over $100 billion [23].

According to the Unites States Bureau of Labor
Statistics 45 % of all reported OD were due to ex-
posure to the re-loading of the upper limbs (wrists,
elbow, or shoulders) [24, 25].

Economic losses related to health damage in the
European Union are estimated at 3—5 % of GDP,
with only the loss of professional health damage,
but 10-15 % GDP, including the reduction of work-
ing age for trained productive persons [24].

According to EODS - data EUROSTAT (data
from 17 European countries) the most common OD
of all (27.9 %) was CTS already in 2007, while it
dominated in women (up to 67.6 %) [19]. Diseases
due to the long-term excessive unilateral load of up-
per extremities have represented the first place of all
admitted OD in the Slovak Republic since 1998. For
the first time in 2008 were diseases due to long-term
excessive unilateral load of extremities more fre-
quent among females than among males, especially
CTS [8-18].
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CONCLUSION

Our study points out that the higher number of
newly diagnosed diseases due to the long-term ex-
cessive unilateral load of upper extremities among
females compared to males was in the Slovak Re-
public recorded for the first time in 2008. The cur-
rent trend-the boom of automotive industry may af-
fect the increasing number of diseases due to the
long-term excessive unilateral load of upper extre-
mities, especially among females. The limitation of
our study was that there are not freely available data
of the number of exposed workers (both employees
and tradesmen) in the working process by each risk
factors. OD are preventable and their decrease is
associated with increasing quality of healthcare,
especially primary prevention.

Ethical Approval

The study protocol was approved by the Ethics Commit-
tee at the Jessenius Faculty of Medicine in Martin, Come-
nius University in Bratislava, reference number EK
138/2018, and was performed in accordance with the
guidelines proposed in Declaration of Helsinki (2000) of
the World Medical Association.

REFERENCES

[1] ORGANISATION FOR ECONOMIC CO-
OPERATION AND DEVELOPMENT. Avera-
ge annual hours actually worked per worker.
[online]. OECD. 2019; [cit. 2019-09-20]. Avail-
able from: https://stats.oecd.org/Index.aspx?Da-
taSetCode=ANHRS

[2] SOCIAL INSURANCE AGENCY IN SLOVA-
KIA. Retirement age 2019-2023. [online]. Brati-
slava: Social Insurance Agency, 2019. [cit.
2019-09-20]. Available from: https://www.so-
cpoist.sk/dochodkovy-vek-v-rokoch-2019---20
23/66981s

[3] BUCHANCOVA J. et al. Occupational health
and toxicology. Martin: Osveta, 2003. 1132 p.
ISBN 80-8063-11-3-1.

[4] CIKRT M., PELCLOVA D., TUCEK M. Pra-
covni lékarstvi pro praxi: Prirucka s doporuce-
nymi standard. Praha: Grada publishing a.s.,
2005.344 p. ISBN 8024709279.

[5] MINISTRY OF LABOR, SOCIAL AFFAIRS
AND FAMILY. Act No 461/2003 Coll. of laws
on Social Insurance.

[6] STAVE G.M., WALD P.H. Psychical and bio-
logical hazards of the workplace. New Jersey:
Wiley, 2017. 608 p. ISBN 978-1-118-92860-8.

POVODNE PRACE / ORIGINAL WORKS

69

[7] HORNG Y.S., HSIEH F.S., TU Y .K. et al. The
comparative effectiveness of tendon and nerve
gliding exercises in patients with carpal tunnel
syndrome: arandomized trial. Am J Phys Med
Rehabil. 2011; 90 (6): 435-442.

[S] NATIONAL HEALTH INFORMATION CEN-
TRE. Occupational Diseases or Occupational
Disease Threats in the Slovak Republic 1997
[online]. Bratislava: National Health Infor-
mation Centre, 1998. [cit. 2019-07-29]. Availa-
ble from: http://www.nczisk.sk/Documents/pub-
likacie/archiv/1997/choroby z povolaniaprofe-
sionalne otravy a ine poskodenia zdravia pri
_praci_v_sr_1997.pdf

[9] NATIONAL HEALTH INFORMATION CEN-
TRE. Occupational Diseases or Occupational
Disease Threats in the Slovak Republic 2000
[online]. Bratislava: National Health Infor-
mation Centre, 2000. [cit. 2019-09-14]. Availa-
ble from: http://www.nczisk.sk/Documents/pub-
likacie/archiv/2000/choroby z povolania pro
fesionalne otravy a ine poskodenia_zdravia_
pri_praci_v_sr 2000.pdf

[10] NATIONAL HEALTH INFORMATION
CENTRE. Occupational Diseases or Occupa-
tional Disease Threats in the Slovak Republic
2005 [online]. Bratislava: National Health Infor-
mation Centre, 2006. [cit. 2019-09-15]. Availa-
ble from: http://www.nczisk.sk/Documents/pub-
likacie/2005/zs0606an.pdf

[11] NATIONAL HEALTH INFORMATION
CENTRE. Occupational Diseases or Occupa-
tional Disease Threats in the Slovak Republic
2006 [online]. Bratislava: National Health Infor-
mation Centre, 2007. [cit. 2019-09-14]. Availa-
ble from: http://www.nczisk.sk/Documents/pub-
likacie/2006/zs0706.pdf

[12] NATIONAL HEALTH INFORMATION
CENTRE. Occupational Diseases or Occupa-
tional Disease Threats in the Slovak Republic
2010 [online]. Bratislava: National Health Infor-
mation Centre, 2011. [cit. 2019-09-15]. Availa-
ble from: http://www.nczisk.sk/Documents/pub-
likacie/2010/zs1106.pdf

[13] NATIONAL HEALTH INFORMATION
CENTRE. Occupational Diseases or Occupa-
tional Disease Threats in the Slovak Republic
2012 [online]. Bratislava: National Health Infor-
mation Centre, 2013. [cit. 2019-09-15]. Availa-
ble from: http://www.nczisk.sk/Documents/pub-
likacie/2012/zs1306.pdf




Zdravotnicke listy, Ro¢nik 8, Cislo 2, 2020

ISSN 2644-4909

[14] NATIONAL HEALTH INFORMATION
CENTRE. Occupational Diseases or Occupa-
tional Disease Threats in the Slovak Republic
2014 [online]. Bratislava: National Health Infor-
mation Centre, 2015 [cit. 2019-09-17]. Availa-
ble from: http://www.nczisk.sk/Documents/pub-
likacie/2014/zs1506.pdf

[15] NATIONAL HEALTH INFORMATION
CENTRE. Occupational Diseases or Occupa-
tional Disease Threats in the Slovak Republic
2016 [online]. Bratislava: National Health Infor-
mation Centre, 2017. [cit. 2019-09-22]. Availa-
ble from: http://www.nczisk.sk/Documents/pub-
likacie/2016/zs1706.pdf

[16] NATIONAL HEALTH INFORMATION
CENTRE. Occupational Diseases or Occupa-
tional Disease Threats in the Slovak Republic
2017 [online]. Bratislava: National Health Infor-
mation Centre, 2018. [cit. 2019-09-22]. Availa-
ble from: http://www.nczisk.sk/Documents/pub-
likacie/2017/zs1806.pdf

[17] NATIONAL HEALTH INFORMATION
CENTRE. Occupational Diseases or Occupa-
tional Disease Threats in the Slovak Republic
2018 [online]. Bratislava: National Health Infor-
mation Centre, 2019. [cit. 2019-09-27]. Availa-
ble from: http://www.nczisk.sk/Aktuality/Pages/
Choroby-z-povolania-alebo-ohrozenia-choro-
bou-z-povolania-v-SR-2018.aspx

[18] BUCHANCOVA J., SVIHROVA V., HRUS-
KOVA M. et al. Zrkadlo nastavené na choroby
z povolania a rizikové prace u Zien na Slovensku
v rokoch 2012-2016. Pracovni lékarstvi. 2017;
69 (3-4): 60-69.

[19] TIEVES D. Women and occupational diseases
in the European Union. Report 118, Brusel: Eu-
ropean Trade Union Institute, 2011. 59 p. ISBN
978-2-87452-198-0.

POVODNE PRACE / ORIGINAL WORKS

70

[20] JAROLIMEK J., URBAN P., PAVLINEK P.
et al. Occupational diseases in the automotive in-
dustry in Czechia-geographic and medical con-
text. Int J Occup Med Environ Health. 2017; 30
(3): 455-468.

[21] IPDAP GROUP. Evaluation of the develop-
ment of the Slovak automotive industry for the
year 2016/2017. [online]. Bratislava: IPDAP
Group, 2018. [cit. 2019-09-22]. Available from:
http://www.ipdapgroup.com/wp-content/uplo-
ads/2017/11/automobilov%C3%BD-priemysel-
anal%C3%BDza-2017_final.pdf

[22] SLOVAK INVESTMENT AND TRADE DE-
VELOPMENT AGENCY. Automotive Sector in
Slovakia. [online]. 2020. [cit. 2020-04-05].
Available from: https://www.sario.sk/sites/de-
fault/files/data/sario-automotive-sector-in-slo-
vakia-2020-02-07.pdf

[23] EUROPEAN COMMISSION. EU Occupa-
tional Safety and Health (OSH) Strategic
Framework 2014-2020 [online]. Luxembourg:
European Commission, 2016. [cit. 2019-08-14].
Available from: http://ec.europa.eu/social/main.
jsp?catld=151

[24] MAGEE D.J. et al. Pathology and Intervention
in Musculoskeletal Rehabilitation. Missouri:
Saunders, 2016.1240p. ISBN 9780323310727.

[25] US BUREAU OF LABOR STATISTICS. Oc-
cupational Injuries and Illnesses Requiring days
away from work [online]. Washington D.C.:
United States department of labor, 2018. [cit.
2019-07-15]. Available from: https://www.bls.
gov/news.release/osh2.nr0.htm




