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Abstract
Background Skin diseases constitute up to 40% of all notified occupational diseases in most European countries, pre-

dominantly comprising contact dermatitis, contact urticaria, and skin cancer. While insufficient prevention of work-

related skin diseases (WRSD) is a top-priority problem in Europe, common standards for prevention of these conditions

are lacking.

Objective To develop common European standards on prevention and management of WRSD and occupational skin

diseases (OSD).

Method Consensus amongst experts within occupational dermatology was achieved with regard to the definition of

minimum evidence-based standards on prevention and management of WRSD/OSD.

Results By definition, WRSDs/OSDs are (partially or fully) caused by occupational exposure. The definition of OSD

sensu stricto additionally includes diverging national legal requirements, with an impact on registration, prevention, man-

agement, and compensation. With the implementation of the classification of WRSD/OSD in the International Classifica-

tion of Diseases (ICD) 11th Revision in future, a valid surveillance and comparability across countries will be possible.

Currently, WRDS and OSD are still under-reported. Depending on legislation and regulations, huge differences exist in

notification procedures in Europe, although notification is crucial to prevent chronic and relapsing disease. Facilities for

early diagnosis, essential for individual patient management, should be based on existing guidelines and include a multi-

disciplinary approach. Patch testing is essential if contact dermatitis persists or relapses. Workplace exposure
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assessment of WRSD/OSD requires full labelling of product ingredients on material safety data sheets helping to identify

allergens, irritants and skin carcinogens. Comparable standards in primary, secondary and tertiary prevention must be

established in Europe to reduce the burden of WRSD/OSD in Europe.

Conclusion The adoption of common European standards on prevention of WRSD/OSD will contribute to reduce the

incidence of OSD and their socio-economic burden.
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Introduction
Skin diseases constitute up to 40% of all notified occupational

diseases (OD) in most European countries involving contact

dermatitis, contact urticaria, and in some countries, skin can-

cer.1 In general, national registries are often incomplete as a

result of a high under-diagnosing and under-reporting. The

average incidence rate of registered occupational contact der-

matitis is around 0.5–1.9 cases per 1000 full-time workers per

year, with a significant social and economic impact.1

OSD assessment in European countries is not homogeneous,

mainly because of differences between the health systems across

countries.2 It should be noted that OSD patients do not differ

with regard to their disease across Europe. Hence, they should

be treated and assessed in the same way, based on scientific evi-

dence-based criteria. However, only few countries in Europe

have hitherto established recommendations for the diagnosis

and management of OSD.3

To tackle this challenge, the COST Action TD 1206 “Develop-

ment and Implementation of European Standards on Prevention

of Occupational Skin Diseases (StanDerm)” was launched in

2013. Based on the identification of the differences on preven-

tion and management of occupational dermatoses between

European countries,2 StanDerm aimed to develop common

European standards.

In this context, standards – a minimum acceptable benchmark-4

have been developed by consensus by applying the Delphi

methodology5–7 (Fig. 1). A 95% consensus was obtained

amongst 81 experts from 28 European countries, representing

dermatologists, occupational physicians, health educators, and

further experts in the field of OSD (Fig. 1) (See Annex S1).

This position paper provides a blueprint of how to deal with

prevention and management of WRSD and OSD. We recom-

mend the adoption of these standards, and make them available

to all specialized physicians involved in occupational care, stake-

holders, organizations and industry involved in preventing

WRSD and OSD (http://standerm.eu/no_cache/standerm/stande

rm.html).

Definition of work-related skin disease (WRSD)
and OSD
A classical definition for occupational dermatoses was given in

the 1930s by the American Medical Association considering “all

dermatologic conditions where it can be demonstrated that the

work is its fundamental cause or a contributing factor to it”.8,9

In 1983, at the Xth Ibero-Latin American Congress of Dermatol-

ogy, occupational dermatoses were defined as “any affection of

the skin, mucous or skin adnexa directly or indirectly caused,

conditioned, maintained or worsened by anything that is used in

professional activity or exists in the work environment”.10 The

main component in both definitions is that diseases are related

directly or indirectly to work.

So far, no international official agreement on the best reliable

and applicable definition exists, but this would be most desir-

able. Such a definition would guarantee optimal health care for

the worker based on medical criteria. Any economic or social

consideration should be built over clinical criteria-based evi-

dence.

The definition of occupational diseases (OD) in general and

OSD in particular, is much more complex than it seems at first

sight. Indeed, a definition of OSD could include medical criteria,

consider legal, and even political, aspects. It is therefore impor-

tant to decide what the definition is intended for.

Furthermore, “work-related disease” and “occupational dis-

ease” are differently defined. “Work-related diseases” (WRD)

are defined as diseases, which have multiple causes, including

factors of the work environment. WRD include diseases with

solid scientific evidence concerning a possible occupational ori-

gin which may, however, not fulfil all given criteria for recogni-

tion of an OD according to the official list of ODs (see

below10,11). Therefore, when making the diagnosis of an OD or

WRD, it is necessary to establish a causal link between exposure

to a risk factor and development of the disease, since definitions

for both conditions are based on the notion of occupational risk.

Moreover, definitions may be different according to the con-

text (prevention or compensation). For prevention, the

© 2017 European Academy of Dermatology and VenereologyJEADV 2017, 31 (Suppl. 4), 31–43

32 Alfonso et al.

http://standerm.eu/no_cache/standerm/standerm.html
http://standerm.eu/no_cache/standerm/standerm.html


definition should be sufficiently broad and include a pure scien-

tific (medical) approach. For compensation, the definition is

used differently in each country in Europe: legal and political

differences are apparent.2

The World Health Organization (WHO) defines OD as “any

disease contracted primarily as a result of an exposure to risk

factors arising from work activity”.11–13 The International

Labour Organization (ILO) defines the two main elements

requirements of an OD as follows:

• the causal relationship between exposure in a specific work-

ing environment or work activity and a specific disease, and

• the fact that the disease occurs amongst a group of exposed

persons with a frequency above the average morbidity of

the rest of the population.14

Most European countries have an ILO/EU recommendation-

based list of ODs.15 Only a few of them have an “open” list of

ODs. All OD lists depend on the national legal system and on

how the OD recognition process is formally implemented in the

given country. Hence, European countries have different criteria

to recognize and compensate ODs. Generally, criteria for recog-

nition and compensation of an OD are the following: (i) the dis-

ease has to be listed in the official national list of OD, (ii) the

occupational risk factor has to be present in the patient’s job,

and (iii) individual exposure to the occupational risk factor has

to be proven.

According to the ILO, the causal relationship is established

based on clinical and pathological data, and epidemiological

evidence. Moreover, both the occupational background and

evaluation of occupational and non-occupational risk fac-

tors have to be considered. The recognition of a disease as

being occupational is a specific example of clinical decision-

making and application of evidence from clinical epidemiol-

ogy.

Based on the ILO recommendation, the evaluation of occupa-

tional causation should take into consideration the following cri-

teria: association, consistency, specificity, time course, biological

dose effects, biological plausibility and coherence.15 In addition,

the formal definition of “cause” is also a legal matter. This posi-

tion paper will only consider medical knowledge and not legal

aspects.

Key message: Work-related as well as occupational dis-

eases comprise entities/conditions with an occupational

contribution. However, occupational diseases are addi-

tionally defined by diverging national legal definitions.

These definitions have an impact on prevention, man-

agement and compensation.

Classification of WRSD and OSD
Skin diseases represent 10–40% of all recognized ODs in the

EU.16 Contact dermatitis accounts for 70–90% of all OSDs, and

contact urticaria for <10–29% depending on the series.17,18

Recently, occupational UV-induced skin cancer has been recog-

nized as an OD in some countries.19 Other OSDs include folli-

culitis/acne, infections, neoplasia, hyperpigmentation, vascular

disorders or vitiligo.

In view of the above and corollary to a definition of WRSD

and OSD, a classification of both entities in the ICD-11 revi-

sion remains necessary, especially from a clinical point of view,

as it will help to establish a precise diagnosis. Moreover, a

clear classification is mandatory when a medico-legal opinion

(expert assessment) is required. The updated classification

Figure 1 Protocol to reach consensus for development of minimum standards.
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included in Table 1 will be useful for definition and classifica-

tion purposes.

Key message: The implementation of the proposed

ICD-11 classification of WRSD/OSD is recommended.

It will enable a comprehensive identification of WRSD/

OSD and thereby valid surveillance.

Diagnosis of WRSD and OSD
Since contact dermatitis, contact urticaria and skin cancer are

common WRSDs and OSDs, the correct aetiological diagnosis

is a prerequisite for successful treatment and prevention. The

diagnosis of a skin disease is based on the patient’s history,

physical examination and appropriate diagnostic tests (e.g.

allergy testing, skin biopsy). This also holds true for any

WRSD and OSD, including an accurate documentation of all

work-related factors linked to the dermatoses. Correlation of

skin lesions (clinical type, localization and development) and

exposure to physical agents, chemicals or other potential haz-

ards in the work environment and leisure time have to be

taken into consideration by every clinician, knowing that for

some agents the latency period to induce skin lesions varies

Table 1 Proposal of OSD classification based on the work done
for the International Classification of Diseases (ICD)-11 (clinical
purposes utility)

Occupational skin diseases as in ICD-11 Foundation draft
21.02.2015

Dermatoses arising through work or occupation

Occupational contact dermatitis, contact urticaria and allergy

Occupational allergic contact dermatitis

Allergic contact dermatitis due substantially to occupational
exposure to allergen

Allergic contact dermatitis due in part to occupational exposure
to allergen

Occupational photo-allergic contact dermatitis

Occupational protein contact dermatitis

Allergic contact sensitization due to occupational exposure to
allergen

Occupational irritant contact dermatitis

Irritant contact dermatitis due substantially to occupational
exposure to irritant

Irritant contact dermatitis due in part to occupational exposure
to irritant

Occupational contact dermatitis

Occupational contact dermatitis of hands

Occupational contact urticaria

Occupational allergic contact urticaria

Occupational non-allergic contact urticaria

Exacerbation of constitutional dermatitis due to occupation

Exacerbation of constitutional dermatitis due to occupational
exposure to contact allergens

Exacerbation of constitutional dermatitis due to occupational
exposure to skin irritants

Skin injury due to occupational exposure to corrosive
substances

Chemical burn due to occupational skin contact with corrosive
substance

Occupational phototoxic reactions to skin contact with
exogenous photoactive agents

Occupational phototoxic reaction to skin contact with plant
matter

Occupational phototoxic reaction to skin contact with tar or tar
derivatives

Occupational acne and folliculitis

Occupational acne and folliculitis due to exposure to mineral
oils

Table 1 Continued

Occupational skin diseases as in ICD-11 Foundation draft
21.02.2015

Occupational acne and folliculitis due to exposure to pitch and
tar

Occupational halogen acne

Cutaneous vascular disorders caused or exacerbated by
occupation

Raynaud phenomenon caused or exacerbated by occupation

Hand or arm vibration syndrome

Occupationally-acquired dermatoses due to exposure to cold
or heat

Occupationally-acquired dermatosis due to exposure to cold

Occupationally-acquired dermatosis due to heat

Occupationally-acquired skin infections and infestations

Occupationally-acquired skin infection, classified elsewhere

Occupationally-acquired parasitic skin infestation, classified
elsewhere

Skin manifestations of work-related poisoning

Skin disorder resulting from occupational exposure to poison

Occupationally-acquired disorders of skin pigmentation

Occupational leukoderma

Occupational melanosis

Miscellaneous occupationally-acquired skin disorders

Occupational callosities

Interdigital pilonidal sinus

Occupational skin cancer*

Skin cancer due to occupational exposure to polycyclic
hydrocarbons

Skin cancer due to occupational exposure to other chemical
carcinogens

Skin cancer due to occupational exposure to ultraviolet
radiation

Skin cancer due to occupational exposure to ionizing radiation

Skin cancer, classified elsewhere attributable to occupation

This classification was kindly provided by Robert J G Chalmers MB FRCP
Consultant Dermatologist, Co-Chair and Managing Editor Dermatology
Topic Advisory Group WHO ICD Revision Project.
*In this position paper we only focus on UV-related OSC.
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(minutes in contact urticaria, days in allergic contact dermati-

tis and years in skin cancer) and that there may be indirect

effects, apart from direct skin exposure.

Occupational skin diseases are managed by different medical

and paramedical disciplines, e.g. physicians, specialized nurses

and occupational hygienists who help to assess the occupational

relevance and implement preventive measures (see next section).

Indeed, the minimum standards required for a correct diagnosis

in the occupational setting should follow common standards of

dermatology and occupational medicine.

Diagnosis of occupational contact dermatitis
The diagnosis of occupational contact dermatitis, the most fre-

quent OSD, is based on a medical history and physical examina-

tion. Careful correlation of exposure with localization of skin

lesions and their evolution is mandatory. The gold standard for

diagnosing allergic contact dermatitis is epicutaneous patch test-

ing,20 complemented with prick testing in case of immediate

symptoms. Differential diagnosis should also address irritant

contact dermatitis by assessing in addition the exposure to irri-

tants (see also section “workplace exposure assessment”). Con-

comitant exposure to contact allergens and irritants increases

the risk of sensitization, emphasizing the need to identify irritant

factors.21 Relevant aspects of the specific occupational history

are addressed in the next section on “work exposure assess-

ment”. The physical examination should include the entire skin

and not only the sites presented by the patient. Affected anatom-

ical sites should be documented carefully, with emphasis on

primary locations, extent, severity and clinical characteristics.

The evolution of the dermatitis in relation to the workplace,

namely improvement during periods off work, and, conversely,

in relation to leisure activities, has to be considered. Photo-

graphic documentation provided by the patients and by the

attending physician is useful in documenting disease evolution.

Skin allergy testing has to include epicutaneous patch testing

according to the European Society of Contact Dermatitis

(ESCD) guideline.20 Patch testing (and further skin testing as

required) is indicated in all cases with work-related relapsing or

persisting (>3 months) contact dermatitis. Only trained and

qualified specialists such as dermatologists, occupational physi-

cians or allergologists should perform skin tests.20

The diagnosis of contact urticaria or protein contact dermati-

tis requires, as diagnostic tool, cutaneous provocation tests for

immediate reactions such as the prick test or the prick-by-prick

test.22

The clinical relevance of positive skin test reactions is assessed

based on past and present exposures and contact eczema loca-

tions.20 Positive reactions without current clinical relevance can

be important in terms of pointing to former unknown expo-

sures. If patch tests with strongly suspected working materials

are negative, several aspects need reappraisal, namely possible

changes in composition of working materials or inappropriately

low concentrations of the allergens in the working materials,

which have to be diluted for patch testing.20

Figure 2 shows the algorithm for diagnosis, management and

prevention of occupational dermatoses.

Figure 2 OSD flow chart.
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Diagnosis of UV-related occupational skin cancer
In some European countries, actinic (solar) keratosis, squamous

cell carcinoma (SCC), basal cell carcinoma (BCC) or melanoma

can be recognized as OSD.19 The diagnosis of UV-related skin

cancer needs to follow the usual procedures of dermatological

diagnosis, including a good clinical examination often comple-

mented with dermoscopy, skin biopsy and dermato-pathol-

ogy.23,40

Key message 1: Comprehensive and early diagnosis is

key for prevention and management.

Key message 2: The diagnosis of WRSD/OSD should

be based on existing guidelines and should include a

multidisciplinary approach.

Key message 3: Patch testing is essential if contact der-

matitis persists longer than 3 months or relapses.

Assessment of occupational exposure
Workplace exposure assessment (WEA) is a prerequisite for

making a correct diagnosis of WRSD/OSD and essential for

effective treatment and prevention3,4,24,25 (Fig. 2). The occupa-

tional history and assessment of occupational exposure, explo-

ration of product labels and Material Safety Data Sheet (MSDS)

will help establishing the occupational relevance of the cuta-

neous disease.

A workplace visit is recommended, if possible, to correctly

identify relevant exposure and perform a complete assessment. In

more than 80% of cases with occupational allergic contact der-

matitis WEA in terms of medical history, assessment of product

labels and MSDS has been contributory to a correct diagnosis.26,27

The incompleteness of MSDS is a major challenge; occasion-

ally not giving the full information about allergens and irritants

in a product.28 Errors and omissions in the MSDS have recently

been suggested as the main reason for the delay in WEA. The

most frequent shortcoming is “Missing H317” (labels for skin

sensitizers) while a known contact allergen was present.28 Often,

the allergen is not listed because its concentration is under the

mandatory labelling concentration, which is usually too high in

relation to common elicitation threshold levels. Thus, if the

composition of the implicated product still remains (partially)

unknown or not fully known in the case of commercial products

and complex mixtures, the manufacturer should be contacted to

provide a detailed description of a product in question. Unfortu-

nately, information by manufacturers or importers is voluntary

and a legal basis is lacking to support full diagnostic work-up.

Some spot tests for detection of nickel, cobalt, chromium, and

formaldehyde release are available.20 Conducting a workplace

visit is a challenge as in many countries there is no legal basis of

who is going to perform a workplace visit and how it has to be

performed.26,27,29,30

Currently, and to the best of our knowledge, there are no

guidelines published in English addressing the issue of WEA in

the diagnosis of work-related skin diseases. Consequently, mini-

mum requirements for WEA as part of the diagnostic process

for OSD/WRSD are proposed in Table 2.

When conducting a WEA, a checklist covering the most fre-

quent occupational and non-occupational exposures will help

deciding on work-relatedness of a skin disease as presented in

Table 3.

Key message 1: Workplace exposure assessment is an

essential part of the assessment and management of

patients with WRSD/OSD.

Key message 2: Minimum requirements for workplace

exposure assessment in diagnosis of WRSD/OSD

include worker’s medical and occupational history,

physical examination and product labels/material safety

data sheets assessment.

Key message 3: Full labelling of product ingredients

should be made mandatory on MSDS in Europe.

Table 2 Minimum requirements for workplace exposure assess-
ment (WEA) in diagnosis of WRSD/OSD

Tool Information to be collected

Worker’s medical
and occupational
history

Profession, industrial sector

Previous and present workplaces and
work tasks (type and duration, skin
hazards, collective and personal
protective equipment)

Actual skin disorder (time of appearance,
relation with workplace and
non-occupational exposures as well
as times off work)

Other previous or present skin problems

Leisure time activities involving skin hazards

Clinical examination Skin findings: localization (correlated with
exposure)

Product labels and
material safety
data sheets

Objective data about chemicals with
relevant work-related epidermal and
dermal contact

Spot tests Spot tests for detection of cobalt, nickel,
chrome and formaldehyde.
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Reporting of WRSD and OSD
Physicians are encouraged to notify WRSD/OSD in most Euro-

pean countries; in four of 28 surveyed European countries this is

mandatory.2 However, due to the different national definitions,

legal regulations, responsibilities of authorities, access to health

professionals dealing with OD, compensation schemes etc., noti-

fication rates differ significantly within Europe.31–36

In many countries, OSD rank in the upper third of the noti-

fied diseases in official registries. Yet, registries are usually

incomplete because cases are under-diagnosed, misdiagnosed,

under-reported, or ignored by patients and/or physicians.37–41

Given that prognosis is correlated with prolonged skin symp-

toms and severity, early intervention after notification should be

mandatory.42,43 The German “Dermatologist’s procedure” may

serve as a model on how to identify early work-related skin prob-

lems and prevent psychological and socio-economic conse-

quences.44 Upon suspicion of a WRSD, namely after having

notified the case by using the “Dermatologist’s report”, dermatolo-

gists are able to conduct diagnostic and therapeutic procedures

on behalf of, and at the expenses of, the statutory accident insur-

ance. Moreover, the insurance provider at the workplaces, includ-

ing training in skin care and protection measures, implements

secondary prevention measures. Severe OSD cases are admitted to

a 3-week inpatient medical rehabilitation.44 An additional finan-

cial incentive for physicians for early reporting has been created,

which significantly helped reducing under-reporting and under-

treatment. These preventive efforts have led to a dramatic reduc-

tion of costs for medical care, retraining and compensation,44,45

and to a reduction in job losses due to OSDs in Germany.46

Key message 1: Current registries are usually incom-

plete. Accurate and complete reporting is important for

monitoring and effective allocation of resources.

Key message 2: Reporting procedures should be trans-

parent, simple and easily accessible to provide optimal

care for affected workers. They contribute to preventing

chronic and relapsing disease courses.

Key message 3: The investment in reporting systems

offers a substantial reduction of cost related to medical

care, retraining and compensation.

Treatment of WRSD/OSD with a focus on chronic
hand dermatitis (CHD) and work-related skin
cancer (WRSC)
Treatment of WRSD/OSD does not, in principle, differ from the

same non work-related dermatosis. The treatment of chronic

hand dermatitis, the most common WRSD, has been systemati-

cally reviewed on the basis of an ESCD guideline.47

For treatment of WRSC or Occupational Skin Cancer (OSC) –
mainly due to exposure to UVA and UVB radiation – common

national and international guidelines should be applied.48–51

Key message 1: The therapeutic treatment of work-

related chronic hand dermatitis and skin cancers does

not differ from the corresponding non work-related

dermatosis. In addition, avoidance of the trigger factors

as e.g. skin contact with irritants and allergens or sun

exposure at the workplace, by technical and/or organi-

zational measures is essential.

Key message 2: The use of available guidelines for

treatment of chronic hand dermatitis and non-mela-

noma skin cancers is recommended.

Prevention strategies forWRSD andOSDwith a
focus on chronic hand dermatitis andwork-related
skin cancer

Primary prevention
Primary prevention strategies are implemented to avoid

WRSD and decrease OSD incidence. This is achieved

through a risk management process based on proper risk

assessment.52 Such a process should be reviewed and updated

regularly.

Occupational risk assessment, a crucial step in the preven-

tion process,53 is based on hazard identification and measure-

ment of exposure to substances and physical agents at the

workplace and on risk classification to define the most appro-

priate preventive actions. Strategies focus on human, technical

and organizational prevention measures as well as on avoid-

ance/limitation of exposure to allergic substances or irritants

at the workplace according to legislation, on regular training

of the use of personal protective measures, adapted to the

needs of the employees (Fig. 2). In addition to legislation,

continuous surveillance is needed to identify new work-related

risks e.g. by occupational dermatoses case reports or suffi-

ciently detailed registries.54

Secondary prevention
Secondary prevention measures are implemented to detect and

treat early stages of the disease, to prevent relapses or chronicity,

to induce behavioural change, train employees to protect their

skin properly, and change hazardous workplace situations.
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Tertiary prevention
Tertiary prevention measures offer medical and occupational

rehabilitation to employees suffering from established WRSD,

who are at risk of losing their job or even had to give up their

job because of the disease. All return to work measures, includ-

ing compensation of WRSD, aim at promoting the social reha-

bilitation and quality of life of the workers.

Prevention strategies

Chronic Hand Dermatitis (CHD) Prevention strategies used in

the prevention of occupational hand dermatitis follow a com-

mon hierarchy (Table 4) of recommendations in work safety,

and are supplemented with specific OSD prevention strategies

for risk occupations.44,47,55–77 Prevention strategies aimed at

reducing allergen exposure at the workplace have been successful

in reducing chromate sensitization in building trades and glyc-

eryl monothioglycolate sensitization in hairdressers, as well as

contact urticaria to latex protein in health care workers.78–80

These successful interventions should guide future prevention

strategies in Europe, and target other occupational allergens

causing occupational allergic contact dermatitis most frequently,

such as rubber accelerators, epoxy resins and preservatives.79,81–

84 Intervention studies in the primary and secondary prevention

of occupational irritant hand dermatitis have been conducted

over the last decades. However, especially for primary preven-

tion, the actual benefit of each measure, when used singly or in

combination under real conditions at the workplace, is still

Table 4 Prevention strategies for work-related/occupational hand dermatitis and skin cancer

Prevention
strategy

Hand dermatitis Skin cancer

Technical/
organizational
measures

Replacement, modification, or inactivation of hazardous substances.
Regulation of exposure by legislation on threshold values.
Proper labelling and storage of chemicals and regular maintenance of
tools.78,80

Roofing of permanent outdoor working
places (e.g. pay kiosks in parking
areas)
Use of mobile sun panels or sun
shades
Use of UV absorbing window glass for
vehicles
Provision of shaded places for breaks
or indoor break rooms
Avoidance of UV exposure during
midday by early start of work and
prolonged
lunch break.94

Personal
protection*

Good hand hygiene regimes should include:

� Alcohol hand rubs, or
� Hand washing with lukewarm water, rinsing the liquid soap thoroughly,

and drying hands carefully with single use paper towels.

Protective gloves (powder-free):

� Should be worn on dry and clean hands for wet work and work with haz-
ardous substances for as short a time as possible;

� Cotton glove liners should be used if gloves have to be worn longer than
10 min.;

� Single use glove should be worn only once;
� Defect gloves must be removed immediately.

Moisturizers:

� Should be used to prevent and support the treatment of irritant hand der-
matitis;

� Should be applied all over the hands including the finger webs, fingertips
and back of the hand;

� Should not contain fragrances, colouring agents and preservatives.89–93

Sunglasses for occupational use must
fulfil the requirements of DIN EN 172.
Appropriate clothing is long-sleeved
shirts and trousers from light-proof
fabrics (cotton wool or synthetic fibres)
with UPF 50 at least in the shoulder
area.
Appropriate headgears are broad-
brimmed helmets or broad-brimmed
hats supplied with sun shields and
neck guard. The standard safety
helmet provides no sufficient sun
protection for the face, ears and neck.
Sunscreens must be applied on all
uncovered skin areas. Appropriate
sunscreens must contain very high,
broad-spectrum, photostable filters for
both UVB and UVA (SPF 50 + ,
UVA-PF > 1/3 SPF). They must be
easy to apply and sweat resistant and,
finally, should not irritate the eyes
and the skin.87, 94–97

Educational
programs*

Health and safety information should be implemented in the curriculum of vocational schools and provided regularly at the
workplaces.
In secondary and tertiary prevention occupation specific skin protection workshops and individual counselling are helpful
for behaviour change and implementation of good hand care regimes87,94,95,97

Access to experts Dermatologists, occupational physicians, or other specialists trained in WRSD/OSD should be available for pre-employment
and preschool examination and counselling of high-risk groups for WRSD/OSD development, as well as for employees for
early diagnosis and treatment to prevent chronicity.

*Minimal requirements for the prevention of work-related/occupational hand dermatitis and skin cancer.

© 2017 European Academy of Dermatology and VenereologyJEADV 2017, 31 (Suppl. 4), 31–43

WRSD/OSD, management standards 39



unclear.47, 60, 63–76 For tertiary prevention strategies, the

“Osnabr€uck model” in Germany might serve as a blueprint for

the development of strategies in other European countries.72,77

UV-related Occupational Skin Cancer (OSC) Focusing on UV-

related OSC, a recent meta-analyses has shown that occupational

UV exposure to natural sunlight is a significant risk factor for

SCC,85 and to a lesser extent also for BCC.86 To prevent skin

tumours caused by occupational UV exposure, a significant

reduction of occupationally acquired UV dosages in outdoor

workers is mandatory. Relevant factors influencing cumulative

or intermittent sun exposure in outdoor workers are technical

and organizational prevention measures, the amount of UV

exposure, the specific tasks to be performed in the sun, as well as

the UV protection habits of the workers. Besides adequate

behaviour, textile protection by headgear and clothing as well as

the regular use of sunscreens (SPF 50+) and sun glasses are

important.87,88

Table 4 summarizes the measures for the prevention of

chronic hand dermatitis and occupational skin cancer.

Key message 1: The aim of primary prevention is

maintaining a worker healthy by creating safe work-

places. This includes risk assessment and early interven-

tion.

Key message 2: The aim of secondary prevention is to

avoid disease chronicity and/or progression by early

diagnosis and intervention.

Key message 3: The aim of tertiary prevention is medi-

cal and occupational rehabilitation of workers with an

established disease.

Key message 4: Minimum requirements for the pre-

vention of work-related/occupational hand dermatitis

and occupational skin cancer include regular use of

personal protective equipment and regular provision of

health and safety information in vocational schools and

workplaces.

Unmet needs in prevention, diagnosis and
treatment of occupational and work-related skin
diseases in Europe
There are still several unmet needs related to the standards pre-

sented in this position paper. The essential areas listed below

have to be urgently addressed to achieve a standardized preven-

tion of WRSD and OSD in Europe.

Research

• Achieve and use a common case definition of occupational

contact dermatitis.

• Assess true epidemiology of OSD (occupational contact

dermatitis and work-related skin cancer, respectively) in

population-based studies at European level.

• Evaluate data on current and proposed work safety mea-

sures.

• Identify and undertake more intervention studies for good

practice examples.

• Identify and review existing workplace interventions, and

perform intervention studies to generate good practice

examples.

Knowledge transfer

• Include OSD-related topics in the (national) curricula and

continuing medical education of dermatologists and occu-

pational physicians.

• Educate general practitioners to include occupational his-

tory into the case history.

• Raise awareness of general practitioners concerning referral

of patients with suspected work-related skin disease to spe-

cialist care to reduce under-diagnosis.

• Increase communication between the different stakeholders

(dermatologists, occupational physicians, general practi-

tioners, employers, workers, insurances).

• Establish prevention programs and support the implemen-

tation of minimum protection standards at national level

(e.g. standardization of safety measures).

Legal action/socio-political approach
At the legal and socio-political level, the following areas need to

be tackled:

• Implementation of a (EU wide) legal basis for mandatory

information to physicians etc. by manufacturers/importers

of products

• Ideally, full labelling of ingredients of products indepen-

dently of concentration to improve completeness and accu-

racy of information in MSDS

• Tackle under-diagnosing and under-reporting

• Establish incentives for reporting system and adequate diag-

nosis of occupational skin disease

• Fast access or referral of patients with WRSD/OSD to

experts (dermatologist/occupational physician)

• EU science officers should include the topic into future EU

calls

• Address EU institutions with the challenges related to OSD

• Recognition of work-related skin cancer as OSD in coun-

tries where it is not yet recognized

• Establish (or “Apply”) Standard operating procedures for

workplace visits
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Harmonization/Global approach

• Increase harmonization of OSD definition amongst coun-

tries

• Consideration of the ILO list by national authorities

• Implementation of ICD-11

Conclusion
While prevention of WRSD and OSD has been identified as a

top-priority problem at the EU level, there are still only scattered

efforts in some countries to improve the situation. There is no

coordinated action involving all stakeholders at national and

international level. The timely implementation of minimum

common standards for prevention of WRSD/OSD as proposed

by StanDerm with this position paper would significantly

contribute to reduce the economic burden caused by loss of pro-

ductivity and help reduce the needless suffering of so many

affected workers.

References
1 Coenraads PJ, Uter W, Diepgen T. Epidemiology. Chapter 11. In Johan-

sen JD, Frosch PJ, Lepoittevin JP, eds. Contact Dermatitis. Springer-Ver-

lag, Berlin, Heidelberg, 2011:193–214.
2 Mahler V, Aalto-Korte K, Alfonso JH et al. Occupational skin diseases:

patient management pathways in Europe. An analysis of the current state

in 28 countries. Contact Dermatitis 2016; 75(Suppl. 1): 60–106.
3 Adisesh A, Robinson E, Nicholson PJ, Sen D, Wilkinson M. Standards of

Care Working Group. U.K. standards of care for occupational contact

dermatitis and occupational contact urticaria. Br J Dermatol 2013; 168:

1167–1175.
4 http://www.businessdictionary.com/definition/standards.html (last

accessed: 09 11 2016).

5 Dalkey N, Helmer O. An Experimental Application of the Delphi Method

to the use of experts.Manage Sci 1963; 9: 458–467.
6 McLaughlin MW. The Rand Change Agent Study Revisited: Macro Per-

spectives and micro Realities (PDF), Stanford University, Stanford, CA,

1990

7 Rowe G, Wright G. The Delphi technique as a forecasting tool: issues and

analysis. Int J Forecast 1999; 15: 353–375.
8 Sulzberger MB, Finnerud CW. Industrial Dermatitis. Definitions and cri-

teria of diagnosis. JAMA 1938; 111: 1528–1532.
9 Wise F, Sulzberger MB. Industrial dermatoses. Am Med 1933; 28: 4–7.

10 Ortiz de Frutos FJ, Conde Salazar L. Eczemas y dermatosis profesionales.

In Conde Salazar L, ed. Tratado de Dermatolog�ıa. LUZ�AN 5: Madrid,

1994: 351–401.
11 Ru�ız-Frutos C, Benavides FG, Delcl�os J, Garc�ıa AM. Salud Laboral. Con-

ceptos y T�ecnicas Para la Prevenci�on de Riesgos Laborales, 3rd edn. ELSE-

VIER, Masson, 2007. ISBN13: 978844581712-4

12 El Batawi MA. Work-related diseases. A new program of the World

Health Organization. Scand J Work Environ Health 1984; 10: 341–346.
13 World Health Organization (WHO). Occupational Health. Occupational

and work-related diseases. http://www.who.int/occupational_health/activi

ties/occupational_work_diseases/en/ (last accessed 09 11 2016).

14 International Labour Organization (ILO). Encyclopaedia of Occupational

Health and Safety. http://www.iloencyclopaedia.org/ (last accessed 09 11

2016).

15 International Labour Organization (ILO). Recommendation No. 194 on

the List of Occupational Diseases. http://www.ilo.org/safework/info/publi

cations/WCMS_125137/lang–en/index.htm (last accessed 09 11 2016).

16 European Agency for Safety and Health at Work. Occupational skin dis-

eases and dermal exposure in the European Union (EU-25): Policy and

Practice Overview. https://osha.europa.eu/en/node/6875/file_view. 2007.

(last accessed 09 11 2016)

17 Kanerva L, Toikkanen J, Jolanki R, Estlander T. Statistical data on occu-

pational contact urticaria. Contact Dermatitis 1996; 35: 229–233.
18 Williams JDL, Lee AYL, Matheson MC, Frowen KE, Noonan AM, Nixon

RL. Occupational contact urticaria: Australian data. Br J Dermatol 2008;

159: 125–131.
19 Ulrich C, Salavastru C, Agner T et al. The European Status Quo in legal

recognition and patient-care services of occupational skin cancer. J Eur

AcadDermatol Venereol 2016; 30: 46–51.
20 Johansen JD, Aalto-Korte K, Agner T et al. European Society of Contact

Dermatitis guideline for diagnostic patch testing - recommendations on

best practice. Contact Dermatitis 2015; 73: 195–221.
21 Nosbaum A, Vocanson M, Rozieres A, Hennino A, Nicolas J-F. Allergic

and irritant contact dermatitis. Eur J Dermatol EJD 2009; 19: 325–332.
22 Mortz CG, Andersen KE. Contact urticaria syndrome, diagnostic tools

and test procedures. In Gim�enez-Arnau AM, Maibach HI, eds. Contact

Urticaria Syndrome. CRC Press, Boca Raton, FL, 2014: 105–111
23 Microsoft Word - 032-022l_S2k_Plattenepithelkarzinom_2013-12.docx -

032-022l_S2k_Plattenepithelkarzinom_2013-12. http://www.awmf.org/

uploads/tx_szleitlinien/032-022l_S2k_Plattenepithelkarzinom_2013-12

(last accessed: 23 May 2016).

24 Flyvholm MA. Prevention by exposure assessment. Curr Probl Dermatol

1996; 25: 97–105.
25 Department of Health and Human Services, Centres for Disease Control

and Prevention, National Institute for Occupational Safety and Health.

Exposure assessment methods. Research needs and priorities. 2002.

http://www.cdc.gov/niosh/docs/2002-126/pdfs/2002-126.pdf (last

accessed: 09 11 2016).

26 Friis UF, Menn�e T, Flyvholm MA, Bonde JP, Johansen JD. Occupational

allergic contact dermatitis diagnosed by a systematic stepwise exposure

assessment of allergens in the work environment. Contact Dermatitis

2013; 69: 153–163.
27 Friis UF, Menn�e T, Schwensen JF, Flyvholm M-A, Bonde JPE, Johansen

JD. Occupational irritant contact dermatitis diagnosed by analysis of con-

tact irritants and allergens in the work environment. Contact Dermatitis

2014; 71: 364–370.
28 Friis UF, Menn�e T, Flyvholm M-A, Bonde JPE, Johansen JD. Difficulties

in using Material Safety Data Sheets to analyse occupational exposures to

contact allergens. Contact Dermatitis 2015; 72: 147–153.
29 Tong DW. Conducting a factory or plant visit. Australas J Dermatol 1995;

36: 129–132.
30 Noiles K, Kudla I, DeKoven J. Propylene glycol dermatitis in the printing

industry: the fundamental role of a workplace visit. Dermatitis 2010; 21:

E1–E4.
31 Mathias CG, Sinks TH, Seligman PJ, Halperin WE. Surveillance of occu-

pational skin diseases: a method utilizing workers’ compensation claims.

Am J Ind Med 1990; 17: 363–370.
32 Roche LM. Use of employer illness reports for occupational disease

surveillance among public employees in New Jersey. J Occup Med Off Publ

Ind Med Assoc 1993; 35: 581–586.
33 Kanerva L, Jolanki R, Toikkanen J, Tarvainen K, Estlander T. Statistics on

occupational dermatoses in Finland. Curr Probl Dermatol 1995; 23: 28–40.
34 Stocks SJ, Bensefa Colas L, Berk SF. Worldwide trends in incidence in

occupational allergy and asthma. Curr Opin Allergy Clin Immunol 2016;

16: 113–119.
35 Diepgen TL, Coenraads PJ. The epidemiology of occupational contact

dermatitis. In Kanerva L, Elner P, Wahlberg JE, Maiback HI, eds. Hand-

book of Occupational Dermatology. Springer Berlin Heidelberg, New

York, NY, 2000: 3–16.
36 Meding B, Lantto R, Lindahl G, Wrangsj€o K, Bengtsson B. Occupational

skin disease in Sweden–a 12-year follow-up. Contact Dermatitis 2005; 53:

308–313.
37 Taylor JS. Occupational disease statistics. In perspective. Arch Dermatol

1988; 124: 1557–1558.

© 2017 European Academy of Dermatology and VenereologyJEADV 2017, 31 (Suppl. 4), 31–43

WRSD/OSD, management standards 41

http://www.businessdictionary.com/definition/standards.html
http://www.who.int/occupational_health/activities/occupational_work_diseases/en/
http://www.who.int/occupational_health/activities/occupational_work_diseases/en/
http://www.iloencyclopaedia.org/
http://www.ilo.org/safework/info/publications/WCMS_125137/lang%e2%80%93en/index.htm
http://www.ilo.org/safework/info/publications/WCMS_125137/lang%e2%80%93en/index.htm
http://www.ilo.org/safework/info/publications/WCMS_125137/lang%e2%80%93en/index.htm
https://osha.europa.eu/en/node/6875/file_view
http://www.awmf.org/uploads/tx_szleitlinien/032-022l_S2k_Plattenepithelkarzinom_2013-12
http://www.awmf.org/uploads/tx_szleitlinien/032-022l_S2k_Plattenepithelkarzinom_2013-12
http://www.cdc.gov/niosh/docs/2002-126/pdfs/2002-126.pdf


38 Eurogip. Survey of Under-reporting of Occupational Diseases in Europe.

Report No. Eurogip-03/E: Paris, Eurogip. Paris: Groupement de l’Institu-

tion Prevention de la Securite Sociale pour l’Europe 2002

39 Azaroff LS, Levenstein C, Wegman DH. Occupational injury and illness

surveillance: conceptual filters explain underreporting. Am J Public Health

2002; 92: 1421–1429.
40 Rosenman KD, Kalush A, Reilly MJ, Gardiner JC, Reeves M, Luo Z. How

much work-related injury and illness is missed by the current national

surveillance system? J Occup Environ Med Am Coll Occup Environ Med

2006; 48: 357–365.
41 Alfonso JH, Løvseth EK, Samant Y, Holm J-Ø. Work-related skin diseases

in Norway may be underreported: data from 2000 to 2013. Contact Der-

matitis 2015; 72: 409–412.
42 Meding B, Wrangsj€o K, J€arvholm B. Fifteen-year follow-up of hand

eczema: persistence and consequences. Br J Dermatol 2005; 152: 975–980.
43 Hald M, Agner T, Blands J, Johansen JD, Danish Contact Dermatitis

Group. Delay in medical attention to hand eczema: a follow-up study. Br

J Dermatol 2009; 161: 1294–1300.
44 Voß H, Gediga G, Gediga K et al. Secondary prevention of occupational

dermatoses: first systematic evaluation of optimized dermatologist’s pro-

cedure and hierarchical multi-step intervention. J Dtsch Dermatol Ges J

Ger Soc Dermatol JDDG 2013; 11: 662–671.
45 Drechsel-Schlund C, Branderburg S, John SM, Kranig A, R€omer W.

Fr€uhinterventionsm€oglichkeiten bei Hauterkrankungen. Evaluation des

Stufenverfahrens Haut:Optimierungsm€oglichkeiten bei den Unfallver-

sicherungstr€agern. DGUV Forum 2013; 2: 54–59.
46 www.dguv.de/de/zahlen-fakten/bk-geschehen/index.jsp (last accessed: 09

11 2016).

47 Diepgen TL, Andersen KE, Chosidow O et al. Guidelines for diagnosis,

prevention and treatment of hand eczema–short version. J Dtsch Dermatol

Ges J Ger Soc Dermatol JDDG 2015; 13: 77–85.
48 Fong ZV, Tanabe KK. Comparison of melanoma guidelines in the U.S.A.,

Canada, Europe, Australia and New Zealand: a critical appraisal and com-

prehensive review. Br J Dermatol 2014; 170: 20–30.
49 Stratigos A, Garbe C, Lebbe C et al. Diagnosis and treatment of

invasive squamous cell carcinoma of the skin: European consensus-

based interdisciplinary guideline. Eur J Cancer Oxf Engl 1990; 2015:

1989–2007.
50 Trakatelli M, Morton C, Nagore E et al. Update of the European guideli-

nes for basal cell carcinoma management. Eur J Dermatol EJD 2014; 24:

312–329.
51 Werner RN, Stockfleth E, Connolly SM et al. Evidence- and consensus-

based (S3) Guidelines for the Treatment of Actinic Keratosis - Inter-

national League of Dermatological Societies in cooperation with the

European Dermatology Forum - Short version. J Eur Acad Dermatol

Venereol JEADV 2015; 29: 2069–2079.
52 OSHA. https://oshwiki.eu/wiki/Occupational_safety_and_health_risk_a

ssessment_methodologies (last accessed 09 11 2016).

53 Council Directive 89/391/EEC of 12 June 1989 on the introduction of

measures to encourage improvements in the safety and health of workers

at work.

54 Report on the current situation in relation to occupational diseases’ sys-

tems in EU Member States and EFTA/EEA countries, in particular relative

to Commission Recommendation 2003/670/EC concerning the European

Schedule of Occupational Diseases and gathering of data on relevant

related aspects.

55 Agner T, Held E. Skin protection programmes. Contact Dermatitis 2002;

47: 253–256.
56 Pedersen LK, Held E, Johansen JD, Agner T. Less skin irritation from

alcohol-based disinfectant than from detergent used for hand disinfec-

tion. Br J Dermatol 2005; 153: 1142–1146.
57 Funke U. Skin protection in the metal industry. Curr Probl Dermatol

2007; 34: 151–160.
58 Apfelbacher CJ, Soder S, Diepgen TL, Weisshaar E. The impact of mea-

sures for secondary individual prevention of work-related skin diseases in

health care workers: 1-year follow-up study. Contact Dermatitis 2009; 60:

144–149.
59 Nicholson PJ, Llewellyn D, English JS. Guidelines Development Group.

Evidence-based guidelines for the prevention, identification and manage-

ment of occupational contact dermatitis and urticaria. Contact Dermatitis

2010; 63: 177–186.
60 Ibler KS, Jemec GBE, Diepgen TL et al. Skin care education and individ-

ual counselling versus treatment as usual in healthcare workers with hand

eczema: randomised clinical trial. BMJ 2012; 345: e7822.

61 Mollerup A, Veien NK, Johansen JD. Effectiveness of the Healthy Skin

Clinic–a randomized clinical trial of nurse-led patient counselling in hand

eczema. Contact Dermatitis 2014; 71: 202–214.
62 van der Meer EWC, Boot CRL, Twisk JWR et al. Hands4U: the

effectiveness of a multifaceted implementation strategy on behaviour

related to the prevention of hand eczema-a randomised controlled

trial among healthcare workers. Occup Environ Med 2014; 71: 492–
499.

63 Uter W, Pfahlberg A, Gefeller O, Schwanitz HJ. Hand dermatitis in a

prospectively-followed cohort of hairdressing apprentices: final results of

the POSH study. Prevention of occupational skin disease in hairdressers.

Contact Dermatitis 1999; 41: 280–286.
64 McCormick RD, Buchman TL, Maki DG. Double-blind, randomized trial

of scheduled use of a novel barrier cream and an oil-containing lotion for

protecting the hands of health care workers. Am J Infect Control 2000; 28:

302–310.
65 Perrenoud D, Gallezot D, L€ubbe J et al. Effect of a protective cream

against skin irritation associated with hand hygiene practices. Occup Envi-

ron Med 2001; 49: 91–94.
66 Held E, Mygind K, Wolff C, Gyntelberg F, Agner T. Prevention of work

related skin problems: an intervention study in wet work employees.

Occup Environ Med 2002; 59: 556–561.
67 Held E, Wolff C, Gyntelberg F, Agner T. Prevention of work-related skin

problems in student auxiliary nurses: an intervention study. Contact Der-

matitis 2001; 44: 297–303.
68 Schwanitz HJ, Riehl U, Schlesinger T, Bock M, Skudlik C, Wulfhorst B.

Skin care management: educational aspects. Int Arch Occup Environ

Health 2003; 76: 374–381.
69 Sell L, Flyvholm M-A, Lindhard G, Mygind K. Implementation of an

occupational skin disease prevention programme in Danish cheese dai-

ries. Contact Dermatitis 2005; 53: 155–161.
70 L€offler H, Bruckner T, Diepgen T, Effendy I. Primary prevention in health

care employees: a prospective intervention study with a 3-year training

period. Contact Dermatitis 2006; 54: 202–209.
71 Weisshaar E, Radulescu M, Soder S et al. Secondary individual prevention

of occupational skin diseases in health care workers, cleaners and kitchen

employees: aims, experiences and descriptive results. Int Arch Occup Envi-

ron Health 2007; 80: 477–484.
72 Skudlik C, Wulfhorst B, Gediga G, Bock M, Allmers H, John SM. Tertiary

individual prevention of occupational skin diseases: a decade’s experience

with recalcitrant occupational dermatitis. Int Arch Occup Environ Health

2008; 81: 1059–1064.
73 Winker R, Salameh B, Stolkovich S et al. Effectiveness of skin protection

creams in the prevention of occupational dermatitis: results of a random-

ized, controlled trial. Int Arch Occup Environ Health 2009; 82: 653–662.
74 Bauer A, Schmitt J, Bennett C, et al. Interventions for preventing occupa-

tional irritant hand dermatitis. Cochrane Database Syst Rev 2010; (6):

CD004414.

75 Wulfhorst B, Bock M, Gediga G, Skudlik C, Allmers H, John SM. Sustain-

ability of an interdisciplinary secondary prevention program for hair-

dressers. Int Arch Occup Environ Health 2010; 83: 165–171.
76 K€utting B, Baumeister T, Weistenh€ofer W, Pfahlberg A, Uter W, Drex-

ler H. Effectiveness of skin protection measures in prevention of occu-

pational hand eczema: results of a prospective randomized controlled

trial over a follow-up period of 1 year. Br J Dermatol 2010; 162: 362–
370.

© 2017 European Academy of Dermatology and VenereologyJEADV 2017, 31 (Suppl. 4), 31–43

42 Alfonso et al.

http://www.dguv.de/de/zahlen-fakten/bk-geschehen/index.jsp
https://oshwiki.eu/wiki/Occupational_safety_and_health_risk_assessment_methodologies
https://oshwiki.eu/wiki/Occupational_safety_and_health_risk_assessment_methodologies


77 Weisshaar E, Skudlik C, Scheidt R et al. Multicentre study ‘rehabilitation

of occupational skin diseases -optimization and quality assurance of inpa-

tient management (ROQ)’-results from 12-month follow-up. Contact

Dermatitis 2013; 68: 169–174.
78 Allmers H, Schmengler J, John SM. Decreasing incidence of occupational

contact urticaria caused by natural rubber latex allergy in German health

care workers. J Allergy Clin Immunol 2004; 114: 347–351.
79 Geier J, Krautheim A, Uter W, Lessmann H, Schnuch A. Occupational

contact allergy in the building trade in Germany: influence of preventive

measures and changing exposure. Int Arch Occup Environ Health 2011;

84: 403–411.
80 Uter W, Geier J, Lessmann H, Schnuch A. Is contact allergy to glyceryl

monothioglycolate still a problem in Germany? Contact Dermatitis 2006;

55: 54–56.
81 Clemmensen KKB, Carøe TK, Thomsen SF, Ebbehøj NE, Agner T. Two-

year follow-up survey of patients with allergic contact dermatitis from an

occupational cohort: is the prognosis dependent on the omnipresence of

the allergen? Br J Dermatol 2014; 170: 1100–1105.
82 Geier J, Lessmann H, Mahler V, Pohrt U, Uter W, Schnuch A. Occupa-

tional contact allergy caused by rubber gloves–nothing has changed. Con-
tact Dermatitis 2012; 67: 149–156.

83 Pesonen M, Jolanki R, Larese Filon F et al. Patch test results of the

European baseline series among patients with occupational contact

dermatitis across Europe - analyses of the European Surveillance Sys-

tem on Contact Allergy network, 2002–2010. Contact Dermatitis

2015; 72: 154–163.
84 Bauer A. Contact dermatitis in the cleaning industry. Curr Opin Allergy

Clin Immunol 2013; 13: 521–524.
85 Schmitt J, Seidler A, Diepgen TL, Bauer A. Occupational ultraviolet light

exposure increases the risk for the development of cutaneous squamous

cell carcinoma: a systematic review and meta-analysis. Br J Dermatol

2011; 164: 291–307.
86 Bauer A, Diepgen TL, Schmitt J. Is occupational solar ultraviolet irradia-

tion a relevant risk factor for basal cell carcinoma? A systematic review

and meta-analysis of the epidemiological literature. Br J Dermatol 2011;

165: 612–625.
87 Bauer A, Beissert S, Knuschke P. Prevention of occupational solar UV

radiation-induced epithelial skin cancer. Hautarzt Z F€ur Dermatol Venerol

Verwandte Geb 2015; 66: 173–178.
88 International Commission on Non-Ionizing Radiation Protection. Guide-

lines on limits of exposure to ultraviolet radiation of wavelengths between

180 nm and 400 nm (incoherent optical radiation). Health Phys 2004; 87:

171–186.

89 BAuA – Hazardous Substances/Topics from A to Z/Federal Institute for

Occupational Safety and Health. http://www.baua.de/en/Topics-from-A-

to-Z/Hazardous-Substances/Hazardous-Substances.html (last accessed 25

Apr 2016).

90 Microsoft Word - 013-056l_S1_Berufliche_Hautmittel_2014-10.docx -

013-056l_S1_Berufliche_Hautmittel_2014-10.pdf. http://www.awmf.org/

uploads/tx_szleitlinien/013-056l_S1_Berufliche_Hautmittel_2014-10.pdf

(last accessed 25 Apr 2016).

91 Korinth G, Geh S, Schaller KH, Drexler H. In vitro evaluation of the effi-

cacy of skin barrier creams and protective gloves on percutaneous absorp-

tion of industrial solvents. Int Arch Occup Environ Health 2003; 76: 382–
386.

92 Korinth G, L€uersen L, Schaller KH, Angerer J, Drexler H. Enhancement

of percutaneous penetration of aniline and o-toluidine in vitro using skin

barrier creams. Toxicol Vitro Int J Publ Assoc BIBRA 2008; 22: 812–818.
93 Korinth G, Weiss T, Penkert S, Schaller KH, Angerer J, Drexler H. Percu-

taneous absorption of aromatic amines in rubber industry workers:

impact of impaired skin and skin barrier creams. Occup Environ Med

2007; 64: 366–372.
94 Ott G, Knuschke P. Schutz vor solarer UV-Strahlung im beruflichen Bere-

ich. Umw Mensch – Informationsdienst 2012; 2: 51–58.
95 Knuschke P, Ott G, Bauer A. Schutzkomponenten zur Reduzierung

solarer UV-Expositionen bei Arbeitnehmern im Freien. Schriftenreihe der

Bundesanstalt f€ur Arbeitsschutz und Arbeitsmedizin, Dortmund/Berlin/

Dresden, 2015.

96 Bauer A, Hault K, P€uschel A, R€onsch H, Knuschke P, Beissert S. Accep-

tance and usability of different sunscreen formulations among outdoor

workers: a randomized, single-blind, cross-over study. Acta Derm Vener-

eol 2014; 94: 152–156.
97 Reinau D, Weiss M, Meier CR, Diepgen TL, Surber C. Outdoor workers’

sun-related knowledge, attitudes and protective behaviours: a systematic

review of cross-sectional and interventional studies. Br J Dermatol 2013;

168: 928–940.

Supporting information
Additional Supporting Information may be found in the online

version of this article:

Annex S1. Steps for the development of minimum European

standards on the prevention of work-related skin diseases/occu-

pational skin diseases (WRSD/OSD).

© 2017 European Academy of Dermatology and VenereologyJEADV 2017, 31 (Suppl. 4), 31–43

WRSD/OSD, management standards 43

http://www.baua.de/en/Topics-from-A-to-Z/Hazardous-Substances/Hazardous-Substances.html
http://www.baua.de/en/Topics-from-A-to-Z/Hazardous-Substances/Hazardous-Substances.html
http://www.awmf.org/uploads/tx_szleitlinien/013-056l_S1_Berufliche_Hautmittel_2014-10.pdf
http://www.awmf.org/uploads/tx_szleitlinien/013-056l_S1_Berufliche_Hautmittel_2014-10.pdf

