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Abstract

Background The healthcare sector ranked in second place

among economic sectors in the Czech Republic, with about

11.4 % of all occupational diseases in 2009. Skin diseases

constituted about 20 % of all occupational diseases.

Objectives The aim of this study was to analyze the

causes and trends in allergic and irritant-induced skin dis-

eases in the healthcare sector.

Methods The data concerning occupational skin diseases

(Chapter IV of the Czech List of Occupational Diseases,

non-infectious skin illnesses) in the healthcare sector were

analyzed from the Czech National Registry of Occupa-

tional Diseases from 1997 until 2009. The trends in the

total counts and most frequent causes were evaluated.

Results During the past 13 years, a total of 545 skin

diseases were acknowledged in healthcare workers. Aller-

gic contact dermatitis was diagnosed in 464 (85 %), irritant

contact dermatitis in 71 (13 %) and contact urticaria in 10

subjects (2 %). Ninety-five percent of the patients were

females. The overall incidence in individual years varied

between 1.0 and 2.9 cases per 10,000 full-time employees

per year. Disinfectants were the most frequent chemical

agents causing more than one third of all allergic skin

diseases (38 %), followed by rubber components (32 %)

and cleaning agents (10 %).

Conclusion A general downward trend of diagnosed

cases of occupational skin diseases in heath care workers in

the Czech Republic over the past 13 years was

demonstrated.

Keywords Occupational skin diseases � Contact

dermatitis � Healthcare workers � Czech Republic

Introduction

Healthcare workers (HCWs) may be exposed to many

contact irritants and allergens; in addition, they are obliged

to wear personal protective gear, most commonly rubber

gloves. A variety of specialists works in this sector, such as

nurses, physicians, paramedical professionals and other

HCWs. The spectrum of dermatoses includes allergic

contact dermatitis (ACD), irritant contact dermatitis (ICD)

and contact urticaria. The scope of exposures potentially

causing occupational diseases is very broad and, besides

wet work, involves rubber chemicals, disinfectants, deter-

gents, drugs and soaps (Schnuch et al. 1998; Nettis et al.

2002; Giménez-Arnau 2006; Rietschel and Fowler 2008;

Suneja and Belsito 2008). In addition, dental nurses and

technicians usually work with specific dental materials,

including acrylates (Alanko et al. 2004; Leggat et al. 2007).

For several years, the healthcare sector has belonged to

one of the most hazardous economic sectors in the Czech

Republic, according to occupational diseases statistics (The

National Institute of Public Health 2011). This study pre-

sents a survey of occupational non-infectious skin diseases

in HCWs in the Czech Republic in the years 1997–2009.

Similarly to other European countries, the Czech Reg-

istry of Occupational Diseases provides national data based

on notification of occupational illnesses (Cikrt et al. 1997;
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Diepgen and Coenraads 1999; Urban et al. 2000; Dickel

et al. 2001; Diepgen 2003; Fenclová et al. 2005).

The aim of this study was to analyze the causes and

trends in allergic and irritant-induced skin diseases in the

healthcare sector.

Subjects and methods

Data concerning skin disorders was extracted from the

National Registry of Occupational Diseases (started in

1997) in the years 1997–2009 (The National Institute of

Public Health). The source of information stored in the

Registry is the mandatory form ‘‘Report on Occupational

Disease’’, which includes the following data: age of the

patient, sex, occupation, length of exposure, economic

sector, diagnosis and noxious factor. The data in individual

years and the most frequent causes of diseases were

evaluated.

In the Czech Republic, only disorders included in the

List of Occupational Diseases and fulfilling both diagnostic

and exposure criteria can be acknowledged as occupational

diseases. Infectious diseases of the skin are enumerated in

Chapter V (Infectious Diseases). On the other hand, all skin

diseases due to non-infectious factors are classified sepa-

rately in Chapter IV (Disorders of the Skin). Patch testing,

according to the criteria established by the International

Contact Dermatitis Research Group (Wahlberg and Lind-

berg 2006), is performed by trained dermatologists, who

determine the diagnosis of allergic or irritant-induced skin

diseases. Dermatologists interpret each positive skin reac-

tion. In the case of a positive finding, occupational

hygienists evaluate the occupational relevance after

investigating the workplace of the respective patient.

Finally, occupational health physicians decide on notifi-

cation of the occupational disease and consequently send

the data to the National Registry of Occupational Diseases.

Results

Occupational allergic and irritant-induced skin diseases

reported to the Czech Registry of Occupational Diseases in

HCWs accounted for 545 new cases in the years

1997–2009. During the period of investigation, a decreas-

ing trend in the count was seen (Fig. 1); nevertheless,

occupational skin diseases were still relatively common in

all economic sectors. In the healthcare sector, however, the

number of employees steadily displayed a slightly

increasing trend, (from 223,613 in 1997 to 246,662 in

2009). Occupational skin diseases in this sector were fre-

quent and occupied one of the three first places among

occupational diseases in all economic sectors, i.e. con-

struction industry, manufacture of motor vehicles, agri-

culture, manufacture of food products, mining industry,

manufacture of fabricated metals products, metallurgy, etc.

Among the occupational skin diseases studied, the most

frequent diagnosis was allergic contact dermatitis (ACD)

with 464 (85 %) cases, while 71 (13 %) cases involved

irritant contact dermatitis (ICD) and 10 cases (2 %) contact

urticaria.

Interestingly, the vast majority of the patients were

females (95 %, 517 subjects), mostly nurses. The mean age

of our patients suffering from occupational allergic and

Fig. 1 Occupational skin

diseases in healthcare workers

in the Czech Republic in the

years 1997–2009. CU contact

urticaria, ICD irritant contact

dermatitis, ACD allergic contact

dermatitis
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irritant-induced skin diseases was 38 years (SD ± 11.8

years); among them, 45 % (245 subjects) were at least

40 years old.

The workers in the healthcare sector developed skin

symptoms after a median of 3 years performing their

occupation (in the range of 21 days to 38 years). The

average exposure duration was 6.2 years (SD ± 7.4 years).

The incidence dropped from 2.9 cases in 1997 to 1.0 cases

in per 10,000 full-time employees in 2008.

The most common sensitizers and irritant factors are

shown in Tables 1 and 2. Among physical mechanisms,

friction was the most frequent. Natural rubber latex was

responsible for all cases of contact urticaria acknowledged

as an occupational disease.

Aldehydes are the most common disinfectants (biocides)

causing ACD in HCWs. Sensitization to glutaraldehyde

was found in 102 (18.7 %) and to formaldehyde in 38

(6.9 %) in HCWs with ACD. However, the trend in ACD

due to glutaraldehyde in HCWs was constantly decreasing

during the monitoring period, from 14 cases in 1997 to 3 in

2009. Formaldehyde showed the same decreasing trend (6

cases in 1997 to 1 case in 2009). As to the occupations

involved, most disorders were seen in nurses, followed by

employees in the service sector (e.g. cleaners, laundry

workers, etc.), as can be seen in Fig. 2.

Discussion

Occupational skin diseases are common among HCWs in a

number of countries (Schnuch et al. 1998; Nettis et al.

2002; Giménez-Arnau 2006; Rietchel and Fowler 2008;

Suneja and Belsito 2008). The main reason is chronic

exposure to a variety of chemicals and many hazardous

activities (repeated hand washing, using protective gloves,

exposure to disinfectants, detergents, etc.) in daily routine

work. Healthcare is considered among the high-risk occu-

pations in both Europe and the USA (Diepgen and Coe-

nraads 1999; Dickel et al. 2001; Lushniak 2003). The

situation in the Czech Republic does not substantially

differ.

In spite of the leading position of HCWs in the statistics

of occupational skin diseases in the Czech Republic, a

downward trend in acknowledged diseases over the past

13 years was seen. This finding seems rather optimistic;

however several factors should be taken into consideration.

Supposedly, the total number of cases is underestimated

and non-reported, especially for ICD, which may be

overlooked or underestimated by HCWs themselves (Dic-

kel et al. 2002). Symptoms in patients with ICD are usually

not so troublesome and persistent, and therefore the

patients, especially HCWs, are not motivated enough to

undergo the full exigent investigation of the cause of their

dermatitis. Secondly, for HCWs the level of discipline and

compliance in investigation of their symptoms and prob-

lems may be lower, and self-treatment, underestimation of

the disease and longer waits before visiting a specialist

might be common.

Unfortunately, national registries appear incomplete

as a result of underdiagnosing and underreporting of the

Fig. 2 Distribution of occupations in patients with allergens and

irritant-induced occupational skin diseases

Table 1 The distribution of substances registered as causative agents

for ACD in HCWs in the Czech Republic in the years 1997–2009

Cause Allergic contact

dermatitis % (No.)

Disinfectants 36 (168)

Rubber components 35 (161)

Cleaning agents 9 (43)

Plastics 8 (36)

Nickel 5 (21)

Pharmaceuticals 3 (16)

Chromium 1 (5)

Others 3 (14)

Total 100 (464)

Table 2 The distribution of substances registered as causative agents

for ICD in HCWs in the Czech Republic in the years 1997–2009

Cause Irritant contact

dermatitis % (No.)

Disinfectants 45 (32)

Cleaning agents 17 (12)

Physical factors 16 (11)

Rubber components 10 (7)

Others 10 (7)

Plastics 1 (1)

Pharmaceuticals 1 (1)

Total 100 (71)
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diseases. It has been determined that the incidence of

occupational skin diseases in both Europe and the USA

was underestimated by a factor of 10–50, the milder skin

diseases not being registered at all (Diepgen and Coenraads

1999; Dickel et al. 2001; Diepgen 2003; Lushniak 2003).

The situation in the Czech Republic is similar (Urban et al.

2000; Fenclová et al. 2005). The average incidence of

registered occupational skin diseases in several countries in

Europe and the USA lies between 5 and 19 cases per

10,000 full-time workers yearly (Diepgen and Coenraads

1999), however the incidence in this study was between 1.0

and 2.9 cases per 10,000 full-time HCWs per year, i.e.

about 10 times lower.

In Germany, occupational skin diseases in 1990–1999

constituted almost 34 % of all 15) registered occupational

diseases (Diepgen and Coenraads 1999), and the reported

average annual incidence of occupational skin diseases in

this time interval was 7.3 per 10,000 HCWs (11.2 in

1990–1992, and 5.6 between 1993 and 1999). More fre-

quent was ICD. The highest incidence was seen in younger

people (Diepgen and Coenraads 1999; Dickel et al. 2001).

In Northern Bavaria, the median age of workers in the

healthcare industry was 24 years, i.e. much younger as

compared to our study. The median latency period in the

health service sector was 3.8 years (Diepgen 2003), which

is comparable with our latency period. The explanation of

the higher age of our subjects might be the difference in

legislation and/or criteria for diagnostics.

Occupational skin diseases in Canada reported by Hol-

ness and Mace (Holness and Mace 2001) involved more

ICD (61 %) than ACD (31 %), and 27 % contact urticaria

due to latex. Additionally, 11 % HCWs had both ACD

related to thiuram and contact urticaria to latex.

In contrast, in the Czech Republic, occupational ACD

was a more frequent skin disorder than ICD. We may

hypothesise that ICD may be more easily neglected and

underreported as an occupational disease. Obviously, the

spectrum and the formulas of disinfectants and other

chemical products used may play a role, as their irritating

and allergenic potential differs.

In our study, and accordingly with many studies, the

most relevant occupational allergens were disinfectants,

rubber chemicals and cleaning agents (Schnuch et al. 1998;

Nettis et al. 2002; Giménez-Arnau 2006; Rietschel and

Fowler 2008; Suneja and Belsito 2008). Thiomersal, which

is also a common occupational allergen in HCWs, is not

included in the European baseline series; therefore, the

HCWs in the Czech Republic are not commonly patch

tested with this allergen, and the sensitivity is not known.

Two groups of agents played a crucial role—disinfectants

and rubber chemicals caused more than 60 % of skin dis-

eases. In addition, disinfectants were both the most fre-

quent contact allergen and contact irritant. Among them,

aldehydes (glutaraldehyde and formaldehyde) were in first

place; other disinfectants were less frequent.

Also in Germany, significantly increased sensitization

rates were revealed in the healthcare sector compared to

other economic sectors (Schnuch et al. 1998). Schnuch

et al. (1998) found an increase in sensitivity to thiomersal

in HCWs (12.6 vs. 4.9 % in other sectors), to glutaralde-

hyde (9.9 vs. 2.6 %), to formaldehyde (3.6 vs. 2.1 %) and

to glyoxal (4.2 vs. 1.4 %), in addition to the thiuram mix

compounds (6.7 vs. 2.6 %).

Glutaraldehyde has commonly been used for cold ster-

ilization, being introduced in 1963 (Shaffer a Belsito 2000)

partly as a substitute for formaldehyde for its disinfectant

properties. Unfortunately, its potential for skin sensitiza-

tion considerably exceeds that of formaldehyde (Schnuch

et al. 1998; Hilton et al. 1998; Shaffer and Belsito 2000;

Basketter and Kimber 2001; Basketter et al. 2001; Gimé-

nez-Arnau 2006; Rietschel and Fowler 2008). In a study of

Kiec-Swierczynska et al. (1998) from Poland from 1998,

12.4 % of HCWs were sensitized to glutaraldehyde. This

sensitization was the highest among nurses, physicians and

dental assistants (16.5, 13.5 and 33.3 %, respectively). In

Germany, the reported rate of sensitization of HCWs to

glutaraldehyde ranged from 1 % in 1990 to more than 4 %

in 1994 (Schnuch et al. 1998). Shaffer and Belsito (2000)

in a study from Kansas, USA, during the years 1994–1999

found as many as 17.6 % of HCWs tested positive to

glutaraldehyde, positive reactions being more than 89

more likely in HCWs than in non-HCWs (1.9 %). Our data

for HCWs (18.7 %) is similar.

In the Czech Republic from 1997 to 2009, occupational

hypersensitivity to glutaraldehyde slowly decreased,

probably thanks to greater awareness of the sensitizing

properties of glutaraldehyde, improved personal protection

and changed disinfectant formulas in the last decade.

In the general population of Poland, formaldehyde

sensitivity levels were relatively high, between 2 and

2.5 %, probably due to a higher frequency of use of

formaldehyde in cleaning products (Kiec-Swierczynska

et al. 1998). In the Czech population in the period

1997–2002 (Machovcova et al. 2005), the sensitization to

formaldehyde in the patch-tested population was even

higher (4.3 %), compared to the results from Europe

(Wilkinson et al. 2002). Formaldehyde as a contact aller-

gen in the healthcare sector continues to display its

importance (Schnuch et al.1998; Shaffer and Belsito 2000;

Giménez-Arnau 2006; Rietschel and Fowler 2008).

In our study, the components of protective gloves were

the second most common sensitizers. Rubber chemicals are

important occupation allergens, as reported above, and the

recent increased use of rubber gloves is one of the most

important reasons for sensitization to them, as was proba-

bly also the case in this study.

Int Arch Occup Environ Health

123



In 1994, contact allergies to thiuram mix prevailed

(12.9 %) among physicians in Germany (Rustemeyer et al.

1994). In the UK, thiuram-positive patch tests were noted

in 12 % of HCWs, with a peak incidence of 27 % of the

HCWs patch tested in 1994 (Gibbon et al. 2001). In our

study, 35 % of all patients were sensitized to some rubber

chemicals; they reacted to thiuram mix, mercaptothiazole

mix or the gloves themselves (data could not be stratified).

The same situation regarding sensitization to natural

rubber latex was found in several countries. Recent studies

in northern Europe and the USA report that 2.8–16.9 % of

HCWs were allergic to latex (Valks et al. 2004; Valsecchi

et al. 2000). Rather surprisingly, latex allergy was less

frequent in our study (2 %). It is probably thanks to the fact

that enforced utilization of latex gloves was introduced in

our country a few years later than in these other countries.

They were then replaced relatively early on by latex–free

gloves.

A wide variety of workplace risks also exist in dental

practice (Rustemeyer and Frosch 1996; Rubel and Watc-

horn 2000; Wallenhammar et al. 2000; Alanko et al. 2004;

Leggat et al. 2007). Around 15 % of dentists admitted to

having hand eczema in a Swedish survey (Wallenhammar

et al. 2000). More than one fifth of dentists (22 %) reported

occupational contact dermatitis in a study from Thailand

(Chowanadisai et al. 2000). According to Rustemeyer and

Frosch (Rustemeyer and Frosch 1996), dental technicians

in Germany mostly suffered from ACD (63.6 %), primarily

due to methacrylates. ICD was less common (23.6 %).

Methacrylates are widely used today in dental work in

fillings, for coating teeth and in prosthetics, in dental plates

and dentures (Rustemeyer and Frosch 1996; Rubel and

Watchorn 2000; Wallenhammar et al. 2000; Alanko et al.

2004; Leggat et al. 2007). In our study, 9 % of HCWs were

specialized in dental work, and more than half of them

were sensitized to acrylates.

Obviously, the awareness of the possibility of losing a

job could also play an important role, especially in fully

trained physicians. It may account for a high prevalence of

females, in particular nurses with occupational diseases.

On the other hand, the benefits for subjects with occupa-

tional diseases are rather high in the Czech Republic,

where in addition to almost complete compensation of lost

wages, compensation for pain and suffering and, in chronic

disorders, impaired life capacity over many years are

usually acknowledged.

In conclusion, the general trend of occupational skin

disorders in HCWs in the past 13 years is favorable and

indicates improved skin protection measures and reduced

exposure to allergens in workplaces. However, the number

of occupational skin disorders is still significant among

Czech HCWs and, in all likelihood; an important part of

ICD may be unreported from our point of view, especially

in the private sector. Given that self-employed subjects are

not insured for occupational diseases, they do not appear in

the statistics.

The social and financial costs of occupational skin dis-

eases in the Czech Republic are as recurring as they are

preventable. More attention should be focused on early

investigation and reporting of all cases of occupational skin

diseases. More importantly, it is essential to teach all

HCWs the correct hand hygiene procedure and personal

protection to minimize the number of irritants and allergen-

induced occupational skin diseases (Radulescu et al. 2007).

This should start during initial job training (nursing and

medical students) and continue at regular intervals in

practice.
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