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44.1 Prevention of and Protection 
from Contact Dermatitis 
(with Special Reference 
to Occupational Dermatology)

Jean-Marie Lachapelle

44.1.1 Introduction: General Principles 
and Considerations

Preventive dermatology, which is claimed to play a
key role in the global management of skin diseases, is
not yet accepted as a routine procedure in many as-
pects of daily life [1]. The prevention of irritant
and/or allergic contact dermatitis is briefly and in-
completely reviewed in several textbooks on occupa-
tional and contact dermatitis [2, 3]. It is therefore im-
perative to view the prevention of occupational (and
nonoccupational) dermatitis as the cornerstone and/
or the final aim of many research projects in the field
[4].

Various considerations must be borne in mind,
particularly in occupational dermatology:

� Contact dermatitis entails both individual as-
pects (some workers suffer many interrup-
tions to their normal activities over the course
of a year due to contact dermatitis) and soci-
oeconomic aspects.

� The subject of prevention is usually divided
into two sections: collective (or general) and
individual protection measures [2]. There is a
general principle: collective prevention and
protection measures are usually more effective
than individual measures, since the latter de-
pend upon the personal will and constant ap-
plication of each individual worker. Supervi-
sion and surveillance are crucial in this mat-
ter.

� The development of occupational medicine
has afforded a safer working environment in
most industrialized countries than was com-
mon a few years ago. Occupational physicians
are well aware of general issues such as avoid-
ance (or reduction to an acceptable level) of
toxic substances in the working environment,
reduction of noise, vibration and/or stress.
Nevertheless, they feel less confident when
tackling skin problems and seek advice from a
dermatologist trained in the management of
such situations.

� Some categories of workers are not submitted
to regular medical control at work; they may
develop dermatitis that is not then treated at
an early stage. On the other hand, this situa-
tion may differ considerably from one country
to another.

In this chapter, the problem of preventing contact
dermatitis will be discussed in terms of primary, sec-
ondary, and tertiary prevention. This approach per-
mits a better evaluation of the situations encountered
in daily life; it is particularly important for prevent-
ing and/or controlling outbreaks of irritant and/or
allergic contact dermatitis that occur in various cir-
cumstances, covered by the areas of topical treatment
of skin disease, dermatocosmetology and occupa-
tional dermatology.

In the next section we focus on the primary, sec-
ondary and tertiary prevention of allergic contact
dermatitis. This concept can obviously be adapted
for preventing irritant contact dermatitis as well as
nonimmunological or immunological contact urti-
caria.

� A general principle: collective measures of
prevention and protection are often more
efficacious than individual measures, but
they are not always applicable.

44.1.2 Primary, Secondary,
and Tertiary Prevention 
of Allergic Contact Dermatitis

Prevention of allergic contact dermatitis can be di-
vided into primary, secondary, and tertiary preven-
tion. It is surprising that this concept and the terms
themselves are absent in textbooks of occupational
dermatology [2, 3, 5], in view of the fact that the con-
cept is commonly encountered in occupational med-
icine and public health surveys.

Primary prevention of allergic contact dermatitis
focuses on the induction of contact sensitization and
on controlling the exposure that eventually leads to
contact sensitization. In other words, it includes all
measures (collective and/or individual) that are tak-
en before any sign of contact sensitization is ob-
served amongst workers or consumers. These meas-
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ures are related to the knowledge of a potential risk
in the environment.

Secondary prevention is applied when the first
clinical signs of allergic contact dermatitis have oc-
curred in a limited number of individuals. This stage
of action focuses on a well-defined signal: the early
manifestation of the elicitation phase of contact der-
matitis.

Tertiary prevention relates to all of the measures
used when the condition has developed and is be-
coming a clear-cut reality and a distressing impair-
ment to the quality of life. This type of prevention is
more difficult to manage; indeed, it has to be applied
in a suspicious atmosphere, particularly in the field
of occupational medicine.

The measures taken for primary and secondary
prevention can differ in some respects, but in some
cases the exposure assessment performed for secon-
dary prevention can provide the knowledge required
to perform primary prevention. Similarly, the meas-
ures taken for primary prevention may constitute

secondary prevention by preventing new outbreaks
in sensitized subjects [6]. The procedures used to
eradicate allergic contact dermatitis in preventive
dermatology are presented in Tables 1.1–1.3.

Chapter 44Prevention and Therapy 833

Table 1.1. Primary prevention of allergic contact dermatitis

Use of potent haptens in closed systems

Replacement of strongly haptenic chemicals by chemicals
of weak or null haptenic potential

Reduction of hapten content in industrial products (such
as addition of iron sulfate to cement to reduce the amount
of free chromate salts)

Hapten (or allergen) removal, for example in topical drugs
and/or cosmetic formulations (monitoring of drugs and
cosmetics); checking for hypoallergenicity is a constant
aspect of daily life

Specific measures in the work environment, such as auto-
mation, ventilation, medicotechnical supervision, and en-
capsulation of allergic chemicals

Measurements of atmospheric pollution in order to moni-
tor and ultimately reduce the amount of aeroallergens

Initiatives to increase general knowledge of the chemical
compositions of end-products

Protective clothing (with special attention to gloves)

Use of “barrier” creams and/or gels before and during
work (not very effective compared to preventing irritant
contact dermatitis)

Systematic use of moisturizing creams after work, in order
to restore the skin barrier function

Labeling of cosmetics, end-products in industry, and so on

Medical education of consumers and workers by means 
of posters, teaching sessions for people at risk, courses on
prevention of skin disorders and skin protection; this has
gained more attention in the past few years and is highly
recommended

Medical guidelines related to vocational choice (mainly 
for atopics)

Table 1.2. Secondary prevention of allergic contact dermatitis

Early detection of the incipient clinical signs of allergic
contact dermatitis

Careful investigation of anamnestic data, leading to a
probable direct link between environmental conditions
and clinical signs

Establishment of diagnostic procedures in order to assess
the aetiological factors (patch tests, repeated patch tests
when needed, prick tests, open tests, semi-open tests,
repeated open application tests, use tests, and so on)

In the case of positive allergic reactions, determination 
of their relevance

Information systems: product labeling, leaflets on product
types or occupations, databases

Protective clothing (with special attention to gloves)

Use of appropriate “barrier” creams and/or gels, with
awareness of all the limitations linked to the insufficient
protective effects of such products

Skin cleansers of low irritant potential

Discussion and conclusions leading to the removal or 
the reduction of contact with the offending agent(s)

Table 1.3. Tertiary prevention of allergic contact dermatitis

Diagnosis of disabling allergic contact dermatitis

Careful investigation of anamnestic data, leading 
to a probable direct link between environmental 
conditions and clinical signs

Establishment of diagnostic procedures in order to 
confirm the aetiological factors (patch tests, repeated
patch tests when needed, prick tests, semi-open tests,
open tests, repeated open application tests, use tests,
and so on)

Determination of the relevance of positive reactions,
using as many approaches as possible

Removal of the allergen(s)

Development of an individual strategy based on reduction
of contact, wearing protective clothes

Treatment of allergic contact dermatitis 
(topical and/or systemic)

In occupational dermatology, registration of the side 
effects and application of legal measures 
(which may differ from one country to another)

Alleviation of potential conflicts in the industrial 
environment

Psychosocial approach to solving the problem
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� Strategies used to prevent allergic contact
dermatitis can be classified into primary,
secondary, and tertiary. Primary preven-
tion is the ultimate goal to reach for all 
responsible persons: dermato-allergolo-
gists, occupational physicians, safety offi-
cers, and companies.

44.1.3 Allergies to Dental Acrylates:
A Specific Example to Illustrate 
a Program of Prevention

Occupational allergic contact dermatitis arises in
dental surgeons from the use of acrylic resins in com-
posite materials. This provides an example that we
can use to illustrate the preventive program. In this
type of allergic reaction, fingertip dermatitis is the
most common clinical symptom, but as exposure
continues, the sides and the backs of the fingers also
become involved [7]. The most commonly used acry-
lates are ethylene glycol dimethacrylate (EGDMA),
diethyleneglycol dimethacrylate (DEGDMA), and
trimethylpropane trimethacrylate (TMPTMA). Most
of the dental composite resin materials are “diluted”
with less viscous “difunctional” acrylates. These are
the methacrylic monomers, of which EGDMA,
DEGDMA, triethyleneglycol dimethacrylate
(TREGDMA) and 1,4-butanedioldimethacrylate
(BUDMA) are the most extensively used.

To further primary prevention [8], dental prod-
ucts containing acrylics should be delivered in bot-
tles or packaging that allow no-touch techniques to
be used for handling. This is currently not the case,
and another approach is needed: to educate dentists
about the risks that can result from touching dental
composite resins and dentin primers without wear-
ing gloves.

Secondary prevention is related exclusively to the
use of appropriate gloves. Rubber gloves are readily
penetrated by acrylics [9]. Polyvinylchloride, poly-
ethylene, polyvinylacetate and polyvinylalcohol plas-
tic gloves are also inadequate. A new glove material
has been introduced, the 4-H glove (Safety 4 AS,
Lyngby, Denmark), a laminate made of five layers of
polyethylene-ethylenevinylalcohol copolymer –
polyethylene (PE/EVOH/PE) – with a thickness of
0.065 mm, and this has been shown to inhibit the
penetration of various acrylates [10]. Nevertheless,

the 4-H glove does not have a sufficiently close ana-
tomical fit for delicate tasks. It has therefore been
suggested that a fingerpiece from the 4-H glove may
be used under a disposable glove by dental person-
nel. Another possibility is to use the fingerpiece out-
side the disposable latex or vinyl glove [11]. In prac-
tice, when manipulations are of short duration, the
use of a nitrile glove (N-Dex Best glove; Best Manu-
facturing, Menlo, Ga., USA) is quite convenient, de-
spite the fact that such a glove can theoretically be
penetrated by acrylics.

In the example under consideration, tertiary pre-
vention is very similar to secondary prevention. In
some rare instances, fingertip dermatitis does not
heal completely and requires long-term topical ther-
apy, including corticosteroid and emollient prepara-
tions.

44.1.4 Primary, Secondary,
and Tertiary Prevention 
of Irritant Contact Dermatitis

The major task is to establish a precise diagnosis of
irritant contact dermatitis. This implies that allergic
contact dermatitis has been ruled out, based on a
careful investigation including some of the various
procedures mentioned in Tables 1.1–1.3.When an ac-
curate diagnosis of irritant contact dermatitis has
been reached, measures of primary, secondary and
tertiary prevention are clearly delineated. In many
respects, they are comparable to those applied in al-
lergic contact dermatitis.

Two points deserve special attention:

� Removal of the irritant(s) is usually optional.
Measures leading to the reduction of the of-
fending contacts in terms of frequency, con-
centration, and so on are usually sufficient.
For example, reducing the daily number of
shampoos by young hairdressers prevents se-
vere irritant contact dermatitis. Another ex-
ample concerns the use of biocides that are
sometimes added “wildly” to cutting oils in
certain plants.

� The use of “barrier” creams and/or gels before
and during work is more effective against irri-
tation than against allergy (see later). This is
also true for protective clothing, particularly
gloves.

There is still a high prevalence of irritant contact der-
matitis in various sectors of activity. Therefore, the
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current experience puts an emphasis on its careful
prevention, particularly in terms of worker’s educa-
tion and teaching programs.

� Measures taken for primary, secondary 
and tertiary prevention of irritant contact
dermatitis are one of the most important
challenges in environmental dermatology.

44.1.5 An Overview 
of Applicable Collective Measures 
of Prevention and Protection

Various procedures can be used to achieve an effi-
cient program of prevention and/or protection. The
strategy of prevention is not limited to occupational
life, but extends to all activities of daily life that imply
contacts with either irritants or allergens. The vari-
ous measures are intended to reduce contact with ir-
ritants and/or allergens.

44.1.5.1 Use of Potent Allergens 
in Closed Systems

It is absolutely essential that very potent allergens are
kept in “closed systems”; any contact with intact or
damaged skin of workers must be avoided. For in-
stance, 2,4-dinitro-1-chlorobenzene (DNCB) has
been used extensively as an algicide in air-condition-
ing cooling systems [12]. It is clearly kept in a closed
system; nevertheless, maintenance or repair activ-
ities involve “insidious” occasional contact between
some categories of workers and the allergen. This can
provoke epidemics of contact dermatitis involving
such workers. A similar situation can occur with var-
ious plasticizers and other additives in synthetic
polymers [13].

44.1.5.2 Automation

Automation is the only practical means of avoiding
some epidemics of contact dermatitis in industry.
There are many examples of industrial airborne irri-
tant contact dermatitis that could not be resolved by
individual measures of protection.Automation of the
industrial procedure has been advised in several

such cases. This is especially true when dust particles
are responsible for skin irritation [14]. An epidemic
of slag dermatitis was reported [15] in a metallurgic
plant where permanent mold casting techniques had
been introduced. At one stage of production, workers
poured slag (a mixture of silicium oxide and calcium
oxide powders) into ingot molds. Dust, penetrating
through protective clothes or between sleeves and
gloves, accumulated in the flexures and on the exten-
sor aspects of the thighs and arms. Subjective and
objective skin symptoms were similar to those of fi-
berglass dermatitis. Scratch marks, papules and pus-
tules were sometimes present. Microscopic examina-
tion of powder particles revealed that some were ob-
long and sharp-edged (length: ±10–80 µm). The der-
matitis was considered to have arisen due to mechan-
ical irritation of the skin by sharp-edged particles.
We reviewed the problem and dispersed several sam-
ples of different slag particles in distilled water. The
pH of the supernatant measured between 8 and 12.
Slag dermatitis was therefore caused not only by the
roughness of the particles, but also was also due to ir-
ritation by alkali. This large-scale occupational prob-
lem demanded effective measures and has been
solved by complete automation.

Among photographers, the problem of allergic
contact dermatitis from color developers has been
solved almost completely in Scandinavian countries
with the widespread use of automated procedures
[16, 17]. Nevertheless, some cases are still observed
among technicians who use “artistic” (nonautomat-
ed) procedures. The drawback of automation is also
related to maintenance and repair, during which
workers may be caught off-guard.

The recent switch from cameras based on photo-
graphic film to digital cameras provides a good illus-
tration of the continuously changing nature of occu-
pational dermatology. This example, a significant
problem discussed in former editions of the book, is
insignificant these days.

44.1.5.3 Allergen Replacement or Removal

Allergen replacement (or removal) is a possible solu-
tion to many problems from allergic contact derma-
titis. Some of the following examples are difficult to
apply, whereas others are simple:

� Replacement of epoxy resins by other types of
resins [13]. Theoretical; not easy in practice.

� Use of epoxy resins with a molecular weight
greater than 1 kDa [18]. Theoretical; not easy
in practice.
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� Substitution of a catalyst or curing agent in an
epoxy resin system [13]. Can be discussed and
realized in practice.

� Replacement of accelerators and antioxidants
in rubber factories. Conceivable in practice.

� Addition of ferrous sulfate to cement. Cement
causes dermatitis not only in areas directly ex-
posed to the dust but also in areas covered
with dust-impregnated clothing. Premixed ce-
ment delivered wet to the workplace elimi-
nates the dust hazard to some extent. The ad-
dition of ferrous sulfate to cement immediate-
ly before mixing reduces the hexavalent chro-
mium to the trivalent state and may thus pre-
vent dermatitis. In some countries, ferrous
sulfate is available in sacks to be added to ce-
ment (Melstar, marketed in the Netherlands).
Its use is not always possible in practice for
various reasons. Follow-up of workers, in or-
der to evaluate the efficacy of such a preven-
tive measure, has shown the value of adding
ferrous sulfate, but it is nonetheless difficult to
evaluate its precise impact, since automation
has also played an important role in reducing
the number of affected workers [19].

� Removal of chromate from household and/or
industrial products is essential. Calnan has
emphasized that “chromate sensitization pro-
duces such a chronic and recalcitrant derma-
titis that dermatologists should always try to
limit its use in materials or fluids, which may
contaminate the skin, even in low concentra-
tions” [20]. The presence of sodium dichro-
mate in eau de Javel is no longer justified, ei-
ther as a coloring agent or a stabilizer. The de-
cision to remove sodium dichromate from eau
de Javel by the French Trade Society of pro-
ducers in Paris was a notable example of such
an effort in preventive dermatology. In this
case, one of the arguments in favor of removal
was the fear raised by the medical authorities
of provoking and/or perpetuating allergic
contact dermatitis from chromate among us-
ers. It is interesting to note that this measure
is not only important for preventing
housewives’ dermatitis but also for occupa-
tional dermatology, since eau de Javel is used
on a large scale for cleaning or antiseptic pur-
poses [21].

� Replacement of a biocide as an additive in
many industrial products such as soluble oils.
This is a fairly common problem, relatively
easy to solve in practice.

The removal of irritants or allergens can also be
achieved, at least in part, with general local exhaust
ventilation.

In the field of dermatocosmetology, the example
of Kathon CG is rewarding in many respects. The bi-
ocide Cl+Me-isothiazolinone (Kathon CG; Rohm
and Haas, Philadelphia, Pa., USA) provoked out-
breaks of allergic contact dermatitis among consu-
mers of cosmetic products in the 1980s and early
1990s. Most of the cases occurred when Kathon CG
was incorporated into “leave-on” formulations, at a
concentration of 15 ppm. Removal of the biocide was
necessary due to many complaints from consumers
and dermatologists. It was decided to maintain Kath-
on CG as a biocide in “rinse-off” formulations, such
as in shampoos, at a concentration of 7.5 ppm. Such
shampoos are well tolerated by patients who had pre-
viously experienced allergic problems with “leave-
on” preparations containing Kathon CG at 15 ppm. In
this example, the risk analysis process for a microbi-
ocide with broad applications as well as varied hu-
man exposure patterns involves assiduous planning,
along with development and implementation of ap-
propriate actions to monitor and reduce risk levels
[22].

44.1.5.4 Measures Promoting the Proper
Use of Industrial Irritants 
or Allergens

One very important measure to be applied in facto-
ries is the proper use of many chemicals. It is note-
worthy that some products are not used as advised by
the manufacturer. Two examples serve to illustrate
this situation.

Biocides are very often used at excessively high
concentrations in industrial fluids. Workers attempt
to “rejuvenate” solutions by reducing bacterial con-
tamination with unacceptable amounts of biocides.
Increased concentrations of biocides can be respon-
sible for outbreaks of irritant or allergic contact der-
matitis.

Glutaraldehyde solutions are used to disinfect
rooms in hospitals. Cases of allergic contact derma-
titis can be observed among staff members when
glutaraldehyde solutions are sprayed, for instance,
over radiators, the vapors being responsible for air-
borne contact dermatitis.

Jean-Marie Lachapelle836

44

44_831_868  05.11.2005 12:10 Uhr  Seite 836



44.1.5.5 Visit of the Dermatologist 
to the Workplace

Occasionally, when a difficult dermatological issue
arises in a factory, a more in-depth investigation of
the (presumable) occupational dermatosis requires a
factory visit [5].

Indeed, the worker’s conditions cannot be fully
appreciated in the office by the dermatologist, even
when he (or she) is well acquainted with occupation-
al problems [3]. A visit to the workplace makes it
easier to gain insight into the work environment.

Questions related to the workplace would prob-
ably include [3]:

� The nature of each chemical used (with its
complete formulation)

� All steps and/or procedures involved in the
manufacturing process

� Occupational positions at different stages of
work

� The protective and cleaning measures used by
the workers (see later)

� The psychological “atmosphere” at the work-
place and, more generally, in the factory

Independently from the visit to the workplace, the
organization of a joint meeting in the factory may
play a useful role. All plant representatives should
ideally be present: manager, industrial hygienist
(safety officer), occupational physician, occupational
nurse (if any!), and trade unions representatives.

Following the visit, the skin investigation of the
worker should be performed at the clinic or the pri-
vate office, where the worker is “reconsidered to be a
patient”. Testing at the factory is a last resort that is
not usually advisable.

� Visiting factories or other work facilities 
is very rewarding; it can provide useful 
information on many aspects of
occupational life.
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44.2 Skin Protection and Skin Care

W.Wigger-Alberti

44.2.1 Introduction

Contact dermatitis, particularly that of the hands, re-
mains the most prevalent occupational skin disease
in the industrialized world, resulting in individual
morbidity and impacting economically on the com-
munity. Since the course may be chronic, leading to
disability, and since treatment is frequently of limited
efficacy, prevention should be emphasized in order to
reduce the incidence and prevalence of both irritant
contact dermatitis (ICD) and allergic contact derma-
titis (ACD). The incidence of ICD therefore closely
correlates with exposure to skin-damaging materials
and to wet work conditions [69]. Apart from total
elimination of cutaneous contact with hazardous
substances and the use of gloves or protective cloth-
ing, protective creams/gels (PC), or so-called “barrier
creams,” are one of the classical means of protecting
skin on the hands against low-grade hazards from
the environment.

The search for protective creams started in 1915,
when a general practitioner from Wigan, England, Dr
R. Prosser White, wrote that it was necessary that
men’s clothes and skin should be protected by over-
alls and suitable covering. Any cutaneous surfaces
that were soiled were to be cleansed as soon as pos-
sible. To assist in this, it was advised that a bland, in-
soluble ointment was to be rubbed into the exposed
surfaces prior to work. The quantity used was not to
be large, but enough to block up the stomata of the
skin [13]. In general, this concept is still true for the
use of PCs at the workplace. However, we must bear
in mind that skin protection products cannot offer
the same level of protection as gloves. Preparations
marketed as being an “invisible glove” may encour-
age workers at risk to be careless upon contact with
irritants. On the other hand, they often remain the

only practical preventative measure that can be used
in occupations that require a good sense of touch,
finger mobility, or when working at rotating ma-
chines.

Basically, the dermatological principle behind the
use of an integrative skin protection in the workplace
consists of pre-exposure PCs designed to prevent
skin damage due to irritant contact, mild skin cleans-
ers that remove aggressive substances from the skin,
and post-exposure skin care products such as emolli-
ents or moisturizers that restore the natural barrier
function and increase skin hydration and skin
smoothing (Table 2.1) [42, 78]. It is debatable as to
whether a strict distinction between skin care prod-
ucts used before and after work is justified, since
emollients alone have been shown to treat and pre-
vent ICD [63]. Moreover, the benefit of an integrated
skin protection based on different products has only
rarely been validated [7]. However, it should be kept
in mind that a strict and easily understandable sep-
aration into pre-exposure PCs, mild skin cleansers
and post-exposure skin care products might be nec-
essary to increase the acceptance and appreciation of
skin care at the workplace. Most manufacturers offer
special plans to pursue this aim. This chapter reviews
essential work on the benefits of pre-exposure PCs.

� Protective creams are not intended to 
replace other personal protection 
measures. They are recommended in 
conjunction with technical measures 
and upon the use substances that are 
less irritating to the skin.
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Table 2.1. Dermatological skin protection in the workplace

Type of Time of Formulations
product application

Pre-exposure Before and o/w emulsions, w/o emul-
protective during sions, multiple w/o/w
creams work emulsions, tanning agents,

aluminum chlorohydrate,
zinc oxide, talcum, perflu-
orpolyethers, chelating 
agents, quarternium-18 
bentonite, UV absorbers

Cleansing During and Detergents, solvents, natu-
products after work ral and synthetic grits
Post- Mainly after Emollients, moisturizers,
exposure work humactants (including
skin care glycerol, sorbitol, urea),

lipids
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44.2.2 Protection Principles

During recent years the prevailing opinion on PCs
has been that they are effective in a purely physical
way, since their composition enables a diffusion bar-
rier against the offending irritant to be built up to
prevent penetration. Hazardous substances with
similar physico-chemical properties are grouped to-
gether (for example water-miscible or non-water-
miscible) to simplify the process of choosing a prod-
uct [13, 42]. In agreement with this common princi-
ple, water-in-oil (W/O) emulsions should provide
benefit against hydrophilic and water-soluble irri-
tants such as detergents, acids, alkalis, metal working
fluids, and even plain water. Oil-in-water (O/W)
emulsions are recommended against hydrophobic ir-
ritants such as oils, varnishes and organic solvents.
However, the theory that the product builds up a
physical barrier between the skin and the irritant,
and that the formulation remains unchanged after
the product has been applied to the skin, may be in-
correct [21]. Additionally, in many workplaces skin
contact with both water-miscible and non-water-
miscible irritants is unavoidable, and a simple for-
mulation may not prevent against both types of irri-
tants. Moreover, it must be pointed out that the effica-
cy of a skin protection product cannot be judged
theoretically on the basis of the formulation concept
alone; it has to be examined individually in sufficient
test models.

Special investigations have been undertaken to
develop preparations with dual modes of action,
combining the different effect of hydrophilic ingre-
dients such as propylene glycol, glycerol and sorbitol
with those of lipophilic ingredients such as stearic
acid and dimethylpolysilicane. However, a foamy
skin protector (“invisible glove”) that was claimed to
form a two-dimensional network of crystalline stear-
ic acid that was impermeable to hydrophilic agents
failed a repetitive irritation test involving the anionic
detergent sodium lauryl sulfate (SLS) and the solvent
toluene (TOL) [20]. Other preparations are supposed
to build up a firm second layer on the skin, which
prevents penetration of various agents in a steric
manner, including a fatty amine amide acetate that
binds to negatively charged carboxyl groups of kera-
tin, and a positive fatty ammonium ion that binds
firmly to the negative charge of the epidermis [21].

Some products are claimed to have special protec-
tive properties due to tanning agents that are used to
generate a hardening effect on the skin surface, in-
creasing the resistance of the skin to mechanical haz-
ards or irritants. Tanning agents are also contained in
PCs recommended for use under occlusive gloves to
reduce skin maceration due to occlusion [1, 37, 94, 95].

The decreased swelling is caused by direct binding of
the tanning substance to keratin. Aluminum chloro-
hydrate in combination with glycerol was experi-
mentally demonstrated to be more effective at coun-
tering skin irritation than glycerol alone [28], and
was additionally found to reduce the increased
sweating of the hands induced by wearing gloves [9].

Perfluorpolyethers are chemically unreactive liq-
uid polymers with special physico-chemical proper-
ties that have recently shown promise as protective
preparations in the prevention of ICD [17, 66]. Zinc
oxide has a shielding effect. Some products include
additional ingredients to counter artificial and natu-
ral UV light. Chelating agents, or other substances
that can bind metal ions or reduce the penetration
through the skin have also been intensively investi-
gated [65]. Although the model formulations were
shown to have some benefit in sensitized individuals
under experimental conditions [8, 70], their use in
the prevention of ACD has been disappointing under
practical conditions. However, some publications in-
dicate a benefit from some PCs used as “active”
creams to prevent ACD, from using complexing
agents against nickel allergy, or from using quaterni-
um-18 bentonite against poison ivy/oak ACD [23, 25,
31, 34, 53, 56, 64, 89]. Recently, a new approach with
natural vegetable fats has been presented to investi-
gate their abilities to suppress ICD in the foodstuffs
industry, due to their special requirements and prob-
lems regarding the taste and smell of products [67].

� The complex interaction between a cream
formulation and the specific irritant must
be examined individually in sufficient test
models.

44.2.3 Proof of Efficacy

Much effort has been undertaken to develop valid
methods for evaluating the actual protective proper-
ties of PCs. Of course, intervention studies in facto-
ries are required for proper assessment, but double-
blinded, placebo-controlled, randomized clinical
tests of PCs are still missing due to methodological
difficulties, ethical doubts, and the enormous expen-
diture directed towards the tests in relation to the
preventative benefit of PCs in practice. Publications
on real intervention studies of PCs in a workplace
setting are scarce [6, 22, 30, 58]. In most studies the
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interpretation is difficult due to the small sample
size, or because of the short follow-up. The observed
effect is a combination of the intervention effect be-
ing measured, and a number of disturbing variables
reflecting the organizational complexity of such
studies [12]. Therefore, the potential effect of PCs in
the prevention of work-related hand eczema has
mostly been documented in a laboratory setting and
on experimentally damaged skin. The majority of in-
formation available is based on these experiments.

Since Suskind introduced the “slide test” to evalu-
ate PCs in the 1950s [71], various in vitro studies us-
ing penetration, diffusion and absorption models
along with excised human skin or reconstructed epi-
dermis have been performed to investigate both the
effects of irritants on skin barrier function and the
benefit of PCs under highly experimental conditions
[10, 14, 15, 18, 26, 27, 32, 33, 41, 47, 51, 52, 54, 62, 72–75, 77,
90, 92, 96]. However, all of these studies are not con-
sidered close enough to real workplace situations.
Promising results from investigations using the iso-
lated perfused bovine udder skin model have been
presented recently and compared to human in vivo
data [40, 61]. Patterson et al [57] evaluated the ability
of a commercially available PC to reduce irritation
against SLS in a repeated patch test, while Fowler [17]
demonstrated improvement of hand dermatitis after
using the cream for six weeks in a non-placebo-con-
trolled study.

In 1994, Frosch and Kurte introduced the repeti-
tive irritation test (RIT), with cumulative irritation
over a two-week period by standard irritants such as
SLS, sodium hydroxide, lactic acid and TOL [21]. A
specific profile of PC efficacy could be demonstrated
by quantifying irritant cutaneous reactions by non-
invasive measurements. In recent years, this model
has been used in many laboratories as a routine pro-
cedure, as it is considered to be suitable for compar-
ing results from the use of PCs simultaneously with a
non-pretreated control site on the volunteers’ back.
However, manufacturers of skincare products prefer
easy study protocols that provide valid data in a short
time with few restrictions on the volunteers. There-
fore, the short duration and easy application asso-
ciated with a one-week test using the forearms of
healthy volunteers was highly desirable.

In a next step, a repetitive irritation test on based
on the RIT was developed to optimize the concentra-
tion of irritants against which PCs are tested and to
evaluate the necessary cumulative application time
[83, 84]. Using a set of various irritants modified in
terms of their different concentrations and their ap-
plication to volunteers’ ventral forearms, it could be
demonstrated that a one-week period was sufficient
to evaluate the efficacy of PCs against most irritants,

even if lower concentrations of irritants were used.
Based on the RIT, a national multi-center study was
subsequently designed to standardize a test proce-
dure for the evaluation of skin protective products. A
repeated short-time occlusive irritation test (ROIT)
was evaluated in two parts (12 day and 5 day proto-
cols) in four and six skilled centers, respectively. Us-
ing two irritants (SLS and TOL, each applied twice
daily for 30 min twice a day for 30 min) and three dif-
ferent cream bases with different hydrophilicities, the
evaluation showed that significant results could be
readily achieved with the 5-day protocol. Further-
more, the ranking of the vehicles regarding reduction
of the irritant reaction was consistent in all centers
[68].

Despite promising data, one criticism is that in all
models presented, the investigation of PC efficacy
has been limited to exposure to only a single irritant.
Skin exposure in the occupational setting can be very
complex. Hydrophilic and hydrophobic irritants such
as the anionic surfactant SLS and the organic solvent
TOL have mainly been used in studies, but repetitive
contact to both hydrophilic and hydrophobic sub-
stances together or, more commonly, one after the
other, occurs regularly in the workplace setting. For
instance, workers in the metalworking industry are
repeatedly exposed to water-based metal working
fluids, neat oils, detergents and organic solvents.
Therefore, interactions between irritant chemicals
have significant practical consequences. Indeed, con-
current application of SLS and TOL was shown to in-
duce significantly stronger reactions than those
caused by twice daily application of each irritant on
its own [85]. This additive effect of mixed irritant ap-
plication impacts upon the use of PCs in practice and
upon the way that PCs should be tested. In a recent
study, the benefit from a commercially-available PC
compared to non-pretreated control sites was tested
against the sequential application of two irritants in
the so-called tandem repeated irritation test (TRIT).
A significant protective effect from the PC was ob-
tained against treatment combinations SLS/SLS and
SLS/TOL [87]. Interaction of further irritants should
be investigated with attention to professions where a
multitude of hazardous substances may cause ICD.

We should note here that some authors found that
the PC gave no protection, or even aggravated ICD. A
foamy “skin protector” was not convincing in a guin-
ea pig model, and it also caused an aggravating effect
on the existing irritation due to NaOH [20]. Also us-
ing a guinea pig model, it was shown that treatment
with PC can increase skin irritated by cutting oil
fluids [29]. Boman and Mellström showed that the
absorption of butanol through stripped skin treated
with PC was higher than the absorption through un-
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treated skin [11]. A PC was shown to amplify the in-
flammation from TOL [83], and its protective proper-
ties against the systemic absorption of solvents were
less than adequate [10, 41, 46].

Besides not being very effective against irritants
or even amplifying barrier damage, the creams
themselves may induce ICD or ACD [35, 60]. Preser-
vatives, cream bases such as wool alcohols, emulsifi-
ers and fragrances have an irritant and allergic po-
tential of their own, and should be chosen with care.

� Relevant irritants must be included in 
standardized test designs. In vitro methods
may help to discriminate between different
formulations. Repetitive irritation tests in
humans are more closely related to actual
situation in the workplace.

44.2.4 Usage and Application

The cosmetic acceptance of PCs must be sufficient,
because their use is often avoided in cases where a
tight grip of tools and small objects is necessary. Ad-
ditionally, PCs are not intended for use on diseased
skin; only on mainly intact skin. They should be ap-
plied before contact with irritants, and reapplied af-
ter every break or after a certain period of time (half
a work shift according to manufacturers’ claims). Be-
fore the product is reapplied, the skin must be cleaned
and dried properly to avoid increased penetration of
any remaining irritants on the skin surface [42].

It is clear that the effectiveness of a PC is also in-
fluenced by the application itself. They must be ap-
plied not only frequently enough but also in adequate
amounts and to all skin areas that need protection. In
particular, the PC should be applied properly into the
interdigital spaces. Studies with a fluorescent-
marked PC have indicated that the application of PC
was the worst for different professional groups and
patients with hand eczema, especially in the dorsum
of the hands and the interdigital spaces, excluding
the space between the index finger and the thumb
[79–81]. This method is now covered by many worker
education programs and programs to evaluate prod-
uct application and acceptance [3, 5]. A simple device
with a fluorescent source (a Dermalux checkbox) can
be used as a training tool in critical occupational
working conditions to visualize and teach the proper
use of a PC, giving direct feedback about the most

commonly unprotected regions [39]. This experi-
ence, rather than anonymous instructive brochures
given to the workers, can initiate changes in behavior
[48, 81].

� Even the best product is of little, if any,
benefit when insufficiently applied.

44.2.5 Strategies

Though PCs are one of the common measures em-
ployed to prevent ICD, their actual benefit in the
workplace remains controversial [36, 44] and is de-
bated in recent reviews [2, 45, 50, 82, 86, 93]. It has re-
cently been suggested that, in analogy to the sun pro-
tection factor, a standardized testing method could
be used to specify (irritant-specific) “skin protection
factors” for each PC. Reasons for a lack of protection
in practice are obviously inefficient products [20],
products that are effective against a special irritant
but that aggravate reactions from to other irritants
[83], or insufficient application of products on ex-
posed skin areas [79]. Data from in vitro and in vivo
tests underline the importance of careful selection of
PCs for specific workplaces. Choosing the wrong
preparation may well worsen the effect of an irritant.

PCs are still not perfect. Much effort is needed to
develop products that will give more protection and
fewer side-effects. Efficacy and cosmetic acceptance
are both important qualities of skin care products
that provide protection in the workplace, but knowl-
edge of how they are correctly used is critical. It goes
without saying that their ability to prevent ICD and
ACD must be evaluated in reliable studies. Results
from animal experiments may not be valid for hu-
mans, particularly when dealing with irritants, in
view of their complex action mechanisms and the
high inter-individual variability of the susceptibility
of human skin [91]. Considering the various models
used to investigate the efficacy of skin care products,
the validation of a sensitive, standardized and widely
accepted model proved by interlaboratory standard-
ization or controlled clinical studies in the workplace
still seems to be necessary. Clearly, studies per-
formed both under experimental conditions and in
the workplace are needed before a rational recom-
mendation about whether a product is safe and effec-
tive for skin protection can be made. Up to now, it has
been largely unclear whether the various in vitro and
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in vivo methods used are suitable for simulating real
workplace conditions, and whether these test results
can be related to real occupational exposure. Further
studies, especially under daily working conditions
evaluating the contribution of each single element of
the skincare program (products, frequency of appli-
cation and education programme) are needed to pro-
duce evidence-based recommendations for skin pro-
tection [44]. However, repetitive studies in humans –
even if they are experimental – are still the gold stan-
dard. Supplementary test methods can be used as
screening tests but they must be compared to in vivo
methods such as ROIT that are more closely linked to
real life situations [40].

Due to the wide range of potential irritants at the
workplace, standard irritants are often used to exam-
ine the effectiveness of products in relation to groups
of irritants (for example detergents). This is permis-
sible if the manufacturer states the fact that the ex-
amination was performed using a model. Whenever
protection against an individual substance, groups of
working materials or other substances hazardous to
skin is claimed, it must be proven that the skin pro-
tection was examined against these substances. If the
use of PCs is recommended against a combination of
irritants, models with this combination of irritants
should be used [87]. The same is true for the benefits
from an integrative skin protection concept and the
interactions of protection, skin cleansing and regen-
eration [7, 49].

The majority of investigation takes place in
healthy volunteers exposed with standardized and
relevant irritants. Additionally, prospective cohort
studies and intervention studies [4, 16, 24, 38, 76] or
randomized and controlled studies with the inclu-
sion of a placebo [6, 55, 58] may contribute important
knowledge when examining the relevance of the ex-
perimental data and evaluating the actual use of the
skin protection product in a concrete situation. Both
model investigations and cohort or intervention
studies need proper statistical analysis and a suffi-
cient number of volunteers in order to reach signifi-
cant differences between intervention and control.
Correct biometric methods should be applied [43].
Recommendations for evaluating the efficacies of
PCs have recently been published [88].

� Product claims must be based on relevant
test methods. Human in vivo studies are
still the gold standard.

Besides the use of products with proven efficacy, pe-
riodical training and motivation of individuals at
risk is of utmost importance, because the best pre-
ventative measures have no effect when they are used
irregularly and insufficiently. Special emphasis needs
to be placed on educating the individual during ap-
prenticeship. It is easier to train a preclinical student
nurse in the correct use of protective products than
to attempt to change their behavior after several
years of work [48]. Up-to-date, informal academic
presentations should be used to educate young peo-
ple in professional training schools [59, 81]. In the
end, general education and training of exposed
workers in the use of PCs and preventative measures
will have the most impact on the prevention of occu-
pational contact dermatitis. With the words of Maria
Montesori in mind, we ask people that say that edu-
cation is too expensive: what is the cost of ignorance
[81]?

� Education is the basis of all prevention.
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This was the first national multi-center study performed to
establish a standardized test procedure for the evaluation
of skin protective products. Based on the RIT, a repeated
short-time occlusive irritation test (ROIT) was evaluated in
six skilled centers. The skin reaction was induced by two ir-
ritants (sodium lauryl sulfate and toluene). The irritation
was monitored by bioengineering means (transepidermal
water loss measurement, colorimetry) and by clinical scor-
ing. The evaluation showed that significant results could be
achieved with a five-day protocol. Furthermore, despite the
expected inter-center variations due to the heterogeneity of
the individual thresholds of irritation, interpretation of
clinical scores, and inter-instrumental variability, the rank-
ing of the PCs in terms of reduction of the irritant reaction
was consistent in all centers.
It was of the utmost importance that the reproducibility of
this test was demonstrated. By using a set of different bio-
engineering methods, three standard formulations were
ranked in terms of their ability to prevent skin irritation
caused by sodium lauryl sulfate.
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Self-application of a protective cream: pitfalls of occupa-
tional skin protection. Arch Dermatol 133 : 861–864
One hundred and fifty healthy workers in several occupa-
tions were recruited for a questionnaire interview and for
typical self-application of a PC. Precisely how the workers
applied the PC at the workplace was monitored and quan-
tified by a fluorescence technique. Many areas were
skipped when viewed under Wood light. The PC was in-
completely applied, especially on the dorsal aspects of the
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efficacy of protective creams (PC), their practical value is
still viewed with scepticism. However, lack of protection
could simply be caused by uneven or spotty application of
these products. Individuals should be made aware of the
most commonly missed regions in order to ensure com-
plete skin protection. This simple method is a useful way to
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education.
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44.3 Protective Gloves

Anders Boman, Gunh A. Mellström

44.3.1 Introduction

At the beginning of the 1990’s, new directives and
regulations concerning the use of and safety require-
ments for protective gloves came in to force in Eu-
rope. Since then the occupational use of protective
gloves has increased tremendously, as has the inter-
est in their ability to protect against harmful chemi-
cals and blood-borne infections (such as hepatitis
and HIV). In the last few years, the risk of biologi-
cal/chemical warfare agents being released by terror-
ists has also increased significantly, and so equip-
ment for protecting against and destroying these
types of agents are attracting increased interest.

In order to select, purchase and use protective
gloves, it is necessary to obtain information on cur-
rent quality standards, the nature of the hazard(s)
encountered, performance data, the acceptable level
of exposure to the hazard(s), and any potential ad-
verse effects caused by rubber or plastic protective
gloves. Initially, information on the performance of
protective gloves could be found in a selection of test
reports in the literature. Today, such information is
still reported in the literature, but most performance
data are now available on the internet, on the web-
sites of glove manufacturers, related authorities and
organizations.

44.3.2 Intended Use of Gloves

44.3.2.1 Protective Gloves

In Europe, gloves intended to protect the user are re-
ferred to as personal protective equipment, and they
are covered by the Personal Protective Equipment
Directive 89/686/EEC. The EEC Directive states the
general requirements for all personal protective
equipment, and the requirements for each type of
glove have been described previously [23].

Protective gloves are classified into three catego-
ries according to the intended use and validation pro-
cedures:

� Category I: Gloves of a simple design – 
for minimal risk applications

� Category II: Gloves of an intermediate design
(not simple or complex) for intermediate risk

� Category III: Gloves of a complex design – 
for irreversible/mortal risks

The requirements for EC-type certification for all
categories of gloves are:

� A declaration of conformity
� A technical documentation file
� An affixed CE mark.

For categories II and III there are additional require-
ments:

� EC-type examination testing by approved 
laboratories, certified by approved notified
bodies

� Manufacture under a formal EC quality 
assurance system

� Labeling requirements with pictograms

General requirements for most kinds of protective
gloves are defined in the European Standard EN 420.
Key aspects are fitness of purpose, nontoxicity, good
construction, storage, sizing, adequate glove hand
dexterity, and good product information and label-
ing.

44.3.2.2 Medical Gloves

Gloves intended for use in the medical field to protect
patients and users from cross-contamination are re-
ferred to as medical devices and are covered by the
Council Directive 93/42/EEC concerning such medi-
cal devices [23]. A survey of the US rules, regulations
and standards concerning the use of protective and
medical gloves has been presented by Henry [12].

They are classified into categories:

� Surgical gloves
� Examination gloves (sterile or nonsterile)
� Foil film gloves

44.3.3 Selection Procedure

44.3.3.1 Selecting Gloves 
to Protect Against Chemicals

Several factors need to be taken into account when
selecting a glove for a particular application. The se-
lection process and the factors to be considered in
the selection process, such as the work activity and
classification of the chemicals encountered, have
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been described for gloves used to protect against
chemicals [15, 30]. The selection procedure, adapted
to the EN requirements and standards for protective
gloves, is briefly presented in Table 3.1.

44.3.3.2 Selecting Gloves to Protect
Against Microorganisms

The selection process and the use of gloves by health
care personnel in different working situations has
been described by Burman and Fryklund [7] and
Ransjö [32]. A scheme for this selection process is
presented in Table 3.2. It is based on purpose, work-
ing procedure, type of glove (medical gloves or pro-
tective gloves), and the risk of exposure to infection
or microorganism.

44.3.4 Glove Materials and Manufacturing

Today the materials used to manufacture protective
gloves are natural rubber, synthetic rubber, textile fi-
bers, leather and several polymeric materials. A sur-
vey of glove materials used for protective (PG) and

medical gloves (MG) is presented in Table 3.3.
Mellström and Boman [22] have presented detailed
descriptions of the materials used for glove manufac-
turing as well as different manufacturing methods
and glove types.

The protective effects of different glove materials
against hazardous chemicals is dependent on the fol-
lowing factors:

� Thickness: the breakthrough time increases as
the thickness of the glove material increases
(in a nonlinear fashion, however) [13, 35].

� Material composition: chemical resistance ca-
pacities vary, even for the same generic mate-
rial produced by different manufacturers, due
to variations in polymer formulation. The bar-
rier effects of different generic materials vary.
Each combination of chemical and protective
glove material must be considered [27, 33]. The
quality and protective effects of gloves made
from the same material can differ due to dif-
ferent manufacturing processes, additives and
quality control [22, 31].
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Table 3.1. Glove selection: protective gloves

Gloves needed Degree of exposure Chemical classification and risk of skin injury
and requirements

Cat. I Risk of exposure, possible splashing Mainly contact with chemicals classified as toxic,
harmful or irritant

No testing of the protective Occasional, repeated and expected
effect is required exposure 

Minimal risk only of slight injuries

Cat. II Occasional, repeated and expected Mainly contact with chemicals classified as toxic,
exposure harmful or irritant

Breakthrough time (BT) Continuous exposure at certain times,
and/or permeation rate (PR) expected or accidental
is required Intermediate risk of moderate,

reversible injuries

Cat. III Continuous exposure at certain times, Mainly contact with chemicals classified as highly
expected or accidental toxic, highly corrosive, corrosive, and with agents 

causing cancer, sensitization, or those absorbed 
through the skin

Breakthrough time (BT) High risk of severe or irreversible
and/or permeation rate (PR) injuries
are required

In addition, also test results 
from performing the glove task
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44.3.5 Testing the Protective Glove Barrier

If protective gloves and medical gloves intended for
single use are required to give an adequate level of
protection, their properties must be tested and evalu-
ated.

44.3.5.1 Standard Test Methods

The most relevant standard test methods for protec-
tive gloves and medical gloves are presented in Ta-
bles 3.4 and 3.5. Standard test methods are revised on

a regular basis, and some former EN standards have
now become EN-ISO standards.

In Europe, the testing is performed in a standard-
ized way, by approved laboratories, certified by ap-
proved and notified bodies. The test results should be
compared with others performed in a similar way.
The standard test procedure is not supposed to illus-
trate the working situation.

When testing gloves in a nonstandardized way, in
order to illustrate a certain working situation or ex-
treme working conditions, approved test laborato-
ries, glove manufacturers and consulting companies
in the field can give advice and/or design and per-
form an appropriate testing procedure.
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Table 3.2. Glove selection: medical gloves

Protection of personnel from hepatitis Protection of personnel and patients Protection of patients from hepatitis,
(A, B, C), HIV, HTLV from various viruses and bacteria HIV and other viruses and bacteria

Surgical glove: surgery Protective gloves: handling of feces, Surgical glove: surgery
urine, vomit, and so on

Examination gloves, nonsterile: Examination gloves, sterile: invasive
dentistry, risk of contact with blood
procedures

Protective gloves (such as domestic Examination gloves, nonsterile:
gloves): risk of contact with blood dentistry, isolation, barrier nursing 

Protective gloves: isolation, handling of
feces, urine, vomit, and so on

Table 3.3. Survey of glove materials used for protective and medical gloves (PG protective glove, MG medical glove for single use)

Material name/Trade name(s) Intended use 

Natural rubber (Latex) PG and MG

Synthetic rubber materials
Polyisoprene MG
Butyl rubber PG
Chloroprene / Neoprene PG and MG
Fluor rubber / Viton PG
Nitrile rubber / Nitrilite, N-Dex PG
Styrene-butadiene MG
Styrene-ethylene-butadiene MG

Plastic polymeric materials
Polyisocyanate urethane PM and MG
EMA (ethylene-methylacrylate) PG and MG
Polyethylene, polythene (PE) PG and MG
Polyvinyl chloride (PVC) PG and MG
PE/EVAL/PE, laminate / 4H/Silver Shield glove PG

Leather PG

Textile: PG
Cotton, nylon, jersey PG, inner gloves

Fiber materials / Kevlar, Lycra and Spectra fiber Used in jersey surgical inner gloves, cut resistant
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Physical Properties

In the EN and ASTM standard specifications, re-
quirements and test methods are given, such as sam-
pling and selection of test pieces, physical dimen-
sions with length, strength and thickness, load for
breaking before and after accelerated ageing. The
barrier effect is also affected by the storage condi-
tions, and this is particularly important for medical
gloves made of natural rubber latex.

Penetration (Leakage)

Penetration of chemicals and/or microorganisms is a
process which can be defined as the flow through clo-
sures, porous materials, seams and pinholes or other
imperfections in a protective or medical glove mate-
rial, at a nonmolecular level. Leakage can lead to un-
controlled contact with hazardous chemicals or in-
fectious materials; especially in the healthcare field.
Penetration test methods for protective gloves and

leakage testing for medical gloves have been de-
scribed by Mellström et al [26]. As a rule, leakage
tests include a random sampling procedure where a
certain number of gloves are filled with a specified
volume of water or air. These are pass or fail tests, and
the number of gloves allowed to fail per number of
gloves tested is dependent upon the batch or lot size.
The sampling procedure for inspection by attributes
defined by the International Organization for Stan-
dardization (ISO 2859 should be used.

There are several standardized leakage test meth-
ods designed for medical gloves that have been eval-
uated, and all test methods have inherent limitations
[8–10]. In an overview, Schroeder et al [36] presented
standard quality control testing and virus penetra-
tion. The standard tests used for glove integrity and
virus penetration through used and intact gloves are
discussed, as well as those used to test penetration
through punctures in gloves. Tests used to evaluate
the barrier integrity fall into two categories:
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Table 3.4. Relevant standard test methods for gloves that protect against chemicals (EN European Standard from the European
Committee for Standardization, ASTM American Society of Testing and Materials)

Document number Title

ASTM F 739 Standard test methods for resistance of protective clothing materials to permeation by liquids and
gases under conditions of continuous contact

ASTM F 1383 Standard test method for resistance of protective clothing materials to permeation by liquids and
gases under conditions of intermittent contact

ASTM F 903 Standard test method for resistance of protective clothing materials to penetration by liquids
EN 420 General requirements for gloves
EN 374 Protective gloves against chemicals and microorganisms:
Part 1 Terminology and performance requirements
Part 2 Determination of resistance to penetration
Part 3 Determination of resistance to permeation by chemicals

Table 3.5. Relevant standard test methods for medical gloves (EN European Standard from the European Committee for Stan-
dardization, ASTM American Society of Testing and Materials)

Document number Title

ASTM D 3577 Standard specification for rubber surgical gloves
ASTM D 3578 Standard specification for rubber examination gloves
ASTM D 5151 Standard test method for detection of holes in medical gloves
ASTM D 5250 Standard specification for polyvinyl chloride gloves for medical application
ASTM D 5712 Standard test method for analysis of protein in natural rubber and its products
EN 455 Medical gloves for single use:
Part 1 Requirements and testing for freedom from holes
Part 2 Requirements and testing for physical properties
Part 3 Requirements and testing for biological evaluation
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� Those intended to ensure quality during and
after manufacturing

� Those tests that challenge the barrier with vi-
ral or chemical agents.

They concluded that latex gloves provided significant
barrier protection against very small viruses, and
that apparent barrier integrity cannot ensure safety,
but current quality control protocols ensure that
medical gloves provide significant protection.

Permeation

The permeation is usually described as the process
by which a chemical migrates through the protective
clothing material on a molecular level, including
sorption, diffusion and desorption processes. The
principle of permeation standard testing is a flow-
through system where a two-compartment permea-
tion cell of standard dimensions is used. The test
specimen acts as barrier between the first compart-
ment of the cell, which contains the test chemical,
and the second compartment through which a
stream of the collecting medium (gas or liquid) is
passed. The collecting medium will collect the dif-
fused molecules of the test chemical or its compo-
nent chemicals for analysis. The standard methods
defined in EN-374 : 3 and those of the corresponding
ASTM F-739 standard have now been harmonized
and are considered equivalent.

The key parameters measured for permeability
are usually:

� Breakthrough time (BT, min): in the ASTM
and EN standard test methods, the break-
through time is defined as the time when a
specified permeation rate is reached

� Permeation rate (PR): the mass of test chemi-
cal permeating the material per unit time per
unit area (µg·min–1·cm–2)

� Steady-state permeation (SP): a state that is
reached when the permeation rate becomes
virtually constant.
In the European Standard for gloves used to
protect against chemicals and microorgan-
isms, one of the requirements is that the pro-
tective effect of a particular combination of
protective glove/test chemical should be pre-
sented as a protection index. The protection
index is based on the breakthrough time
measured for constant contact with the test
chemical (European Standard EN 374–1). See
Table 3.6.

Biocompatibility

Over the last few years, the number of severe adverse
reactions caused by latex products (such as latex pro-
teins in gloves) in health care workers has risen sig-
nificantly. Adverse reactions due to rubber chemi-
cals, powder, lubricants, endotoxins and pyrogens are
well known and are more frequent than reactions to
proteins. In Europe, the requirements and test meth-
ods for biological evaluations of medical gloves have
been defined and the EN 455 standard (Medical
gloves for single use. Part 3: Requirements and testing
for biological evaluation) is now in force. Results
from the test and applied test methods are to be
made available on request.

44.3.5.2 In Vivo Testing

Additional information on the protective efficacy of
gloves can be derived from in vivo testing in man or
in experimental animals [38]. For screening, an ani-
mal model can be used for comparative investigation
of the protective effects of gloves [5, 6].. In work-re-
lated studies, the effects of exposure to potentially
hazardous chemicals used in the workplace are stud-
ied. Protective effects and side effects of gloves can be
studied by patch testing contact allergic individuals
with the specific allergen together with pieces of
glove [2, 3, 16].

44.3.6 Protective Effects of Gloves

44.3.6.1 Protection Against 
Microorganisms

A number of studies of the barrier effect of gloves
against microorganisms, performed using various
test methods during the period 1976–1993, have been
reviewed by Hamann and Nelson [11]. Their conclu-
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Table 3.6. Index based on breakthrough times determined dur-
ing constant contact with the test chemical described in Euro-
pean Standard EN 374–3

Protection Index Measured breakthrough time (min)

Class 1 > 10
Class 2 > 30
Class 3 > 60
Class 4 >120
Class 5 >240
Class 6 >480
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sions were that the barrier effect of the gloves is de-
pendent on a complex interaction of several factors:

� Type and brand of glove (latex or plastic 
materials)

� Condition of use (unused, stimulated use 
or in actual clinical situations)

� Sensitivity of the assay (water-, air-,
dye-leak tests, bacterial or viral penetration)

They also concluded that some trends could be seen
in the data, such as:

� The material is an important determinant of
the glove barrier

� The brand of glove influences the outcome of
barrier testing

� The quality of a glove is more closely related
to the manufacturer than to the glove material

� Leakage rates are related to the level of use a
glove receives

� The efficacy of the glove barrier varies with
the sensitivity of the testing procedure

44.3.6.2 Protection Against Some Chemical
Agents Hazardous to the Skin

In both Europe and in the US there are comprehen-
sive guides, with classifications of hazardous chemi-
cals of all kinds. The risk codes and safety phrases are
usually given in the safety data sheets for the actual
chemical, and this sheet should always be made avail-
able by the supplier of the chemical.

Disinfectants

Disinfectants are generally used to clean surfaces and
objects and for the cold sterilization of instruments.
The use of different kinds of disinfectants is frequent
for the preoperative skin disinfection of patients and
in working situations where there is a risk of acquir-
ing blood-borne infections. In these circumstances it
is important to use gloves, both to protect the skin
against infections and to avoid contact with disinfec-
tants harmful to the skin. Some of these agents are
known to cause allergic and/or irritant reactions af-
ter contact with the skin; for example ethanol, iso-
propyl alcohol, chlorocresol and glutaraldehyde. The
influence of four disinfectant products on six differ-
ent brands of medical gloves, evaluated by measuring
the permeation and through SEM (Scanning Elec-

tronic Microscopy) studies of the exposed glove ma-
terial surfaces, has been described by Mellström et al
[24]. They found that gloves made from latex, PVC
and polyethylene gave acceptable protection from
contact with p-chloro-m-cresol (Blifacid) and gluta-
raldehyde (Cidex) containing products for at least
60 min, but did not provide acceptable protection
from contact with isopropanol and ethanol. Recent
studies also show that they provide inadequate pro-
tection from formaldehyde [17, 20, 21].

Pharmaceuticals

Pharmaceutical preparations of drugs, e.g., cytostat-
ic agents have very heterogeneous mechanism of ac-
tion, they have potent pharmacological properties
and it is well known that they can cause acute skin in-
juries in cases of accidental exposure [14]. The extent
of health hazard due to chronic exposure to small
amounts of cytostatic drugs by personnel is still not
completely known and therefore it is necessary to
minimize the exposure. In order to minimize the risk
of contact when preparing, dispensing and adminis-
trating these drugs, a standard procedure, appropri-
ate technique together with personal protective
equipment, e.g., gloves should be used. However,
there are no requirements or criteria for evaluating
medical glove quality for this purpose of use [25].
Several cytostatic drugs penetrated latex gloves [17,
37].

Composite Materials 
(Bone Cement, Dental Filling Materials)

The increased use of acrylic compounds as a substi-
tute for amalgam by dentists, dental nurses and den-
tal technicians has resulted in an increased frequen-
cy of hand eczema for these groups. This is a serious
problem because there are currently no commercial-
ly available gloves that have the required dexterity
but that also provide sufficient protection for the
skin. Standard procedures, appropriate techniques,
and packaging design together with adjusted person-
al protective gloves are urgently required. In several
studies of the permeability of medical gloves to me-
thacrylates in resinous dental material, no gloves
were impervious, but nitrile and chloroprene showed
a little more resistance than other glove materials [4,
17, 18, 28, 29]. However, it is important to note that the
use of acetone as a solvent in a bonding material may
reduce the protective effect markedly. The combined
use of latex gloves with 4H/Silver Shield gloves as an
inner glove may be useful in some working situa-
tions. The protective efficacies of seven different
nonlatex gloves against a dental bonding product
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containing 2-HEMA were evaluated on eight patients
with a test-verified contact allergy to 2-HEMA.
Gloves made of neoprene gave the best protection,
and gloves made of polyethylene gave comparable re-
sults to the positive control (no gloves) [2, 3].

Solvents

Alcohol and other aliphatic and aromatic organic
solvents have a degreasing and irritating effect on the
skin, and can be absorbed through the skin into the
blood. For splashes or very short contact times
(10–30 min), gloves made of natural rubber, PE or
PVC can be useful for protecting against these sol-
vents. For occasional (30–60 min) and intentional ex-
posure, gloves made of nitrile rubber, natural rubber
or neoprene rubber can be useful, while for inten-
tional exposure for extended periods (>60 min),
4H/Silver Shield-gloves,Viton or butyl rubber should
be used.

Corrosive Agents

Short repeated exposures or an extended exposure to
small amounts of corrosive substances and oxidiz-
ing/reducing agents, acids, bases and concentrated
salt solutions can cause severe irritation to the skin.
Glove materials suitable for protecting from brief ex-
posure (10–30 min) to this kind of hazardous chemi-
cal are natural rubber, PE and PVA. Occasional but
intentional exposure (for 30–60 min) requires gloves
made of neoprene, natural rubber or nitrile rubber.
Intentional exposure for extended periods (>60 min)
necessitates butyl rubber, Viton or 4H/Silver Shield
gloves.

Detergents, Surfactants, Cleansers

Washing-up liquids, cleaning agents and soaps are
usually water-based and cause only mild effects to
the skin when used in recommended concentrations;
however, when used at high concentrations they can
cause skin injuries. Sometimes organic solvents like
white spirit or isopropanol are added. For splashes or
very short contact times (10–30 min), gloves made of
EMA, PE or PVC are useful. For occasional but inten-
tional (30–60 min) exposure, gloves made of natural
rubber, neoprene or PVC are useful, while extended
exposure (>60 min) necessitates gloves made of nat-
ural rubber, neoprene or PVC. If organic solvent is
added, then gloves made of nitrile rubber should be
used.

Oils, Cutting Fluids, Lubricant Oils

These agents often contain anticorrosive agents, bac-
tericides and antioxidants. Oils can contain small
amounts of chromium, nickel and cobalt. For splash-
es or very short contact times (10–30 min), gloves
made of natural rubber or PVC gloves can be useful.
Occasional but intentional (30–60 min) exposure re-
quires industrial gloves made of nitrile rubber, natu-
ral rubber or neoprene, while intentional exposure
for extended periods (>60 min) necessitates 4H/Sil-
ver Shield gloves or nitrile rubber gloves.

Warning! When working at machinery with rotat-
ing and moving parts, using gloves can increase the
risk of tear injuries and so they should be used with
caution.

44.3.7 Information Sources

44.3.7.1 Internet

The easiest way to get information on the perfor-
mance of protective gloves intended for use when
working with hazardous chemicals is to search on the
internet. Most glove manufacturers have a selection
guide/selection procedure and performance data for
gloves of all categories on their websites. Related au-
thorities and organizations, and universities, have
useful information on standards, test reports, and
links to, for example, glove–chemical compatibility
guides. Below are some website addresses that may
be useful during the selection procedure. Since the
Web is a dynamic source of information, these URLs
may change, so it may be necessary to make use of
search engines to find the data required.

Glove Manufacturer Websites

� AnsellPro Gloves 
(http://www.ansell-edmont.com)

� Ansell Healthcare 
(http://www.ansellhealthcare.com)

� Best Gloves (http://www.bestglove.com)
� Comasec (http://www.comasec.com)
� Mapa Gloves (http://www.mapaglove.com)
� Marigold Industrial 

(http://www.marigoldindustrial.com)
� North Safety Products 

(http://www.northsafety.com)
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Websites of Some Related Authorities 
andOrganizations

� ASTM International (http://www.astm.org)
� European Committee for Standardisation 

(http://www.cenorm.be)
� National Institute for Occupational Safety 

and Health (http://www.cdc.gov/niosh)
� OSCHA (http://www.oscha.gov)
� AIHA Laboratory Health and Safety Commit-

tee (http://www2.umdnj.edu/eohssweb/
aiha/technical/ppe.htm)

� Eurofins Scientific (http://www.eurofins.com)

44.3.7.2 Bibliographic Data

Useful and relevant information is also still available
in scientific journals (many of which are on the inter-
net), handbooks and guide books, as well as in test
reports.

44.3.8 Limitations on Use 
Due to Side-Effects,
and Therapeutic Alternatives

Allergic reactions to gloves can be caused by, for ex-
ample, rubber chemicals, organic pigments, and latex
proteins. Irritant reactions to gloves are caused by,
say,. mechanical stress, endotoxins, ethylene dioxide
and glove powder. Side effects can also occur from
contact with glove powder, such as starch-induced
adhesions and granulomas following surgery.

Risks and side effects from the use of gloves are de-
scribed in detail in other chapters in this book.

44.3.8.1 Gloves Made 
From Synthetic Materials

The use of gloves made from polymer materials is
necessary both when treating patients and when em-
ployees have a known allergy to latex proteins, in or-
der to reduce the risk of contact dermatitis caused by
rubber additives as well as of contact urticaria from
latex proteins. Gloves made from polymer materials
are also needed by employees with known allergies
to the chromate in leather gloves.

44.3.8.2 Double Gloving

� Using natural rubber latex gloves with inner
gloves made from plastic material, nylon or
cotton reduces the risk of contact dermatitis
and urticaria caused by latex rubber gloves

� Using natural rubber latex gloves with syn-
thetic fiber gloves reduces the risk of cut and
puncture injuries

� Using natural rubber latex gloves with latex or
plastic gloves reduces the risk of blood-borne
infections and/or chemical permeation

44.3.8.3 Powder-Free Gloves

Powder-free gloves should be used to reduce the risk
of symptoms from rhinitis, conjunctivitis, urticaria
and asthma caused by glove powder contaminated by
latex proteins.

44.3.9 Conclusions

Important factors that should be considered during
the selection procedure include:

� Nature of the work task and risk of exposure
� Length of work
� Mechanical quality of the glove material 

(tensile strength, dexterity, cut, tear 
and puncture resistance).

� Resistance to penetration and permeation 
of hazardous chemicals and microorganisms

� Risk of adverse effects when using a specific
glove (allergic contact dermatitis, contact 
urticaria, irritation, itching, and so on)

� Function (using the gloves must not create 
another risk or be a hindrance)

� Comfort, fit, “wearability”
� Quality (and whether the quality is main-

tained for every glove), price

The large number of factors suggests that the selec-
tion procedure can be rather complicated!
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44.4 Worker Education 
and Teaching Programs

44.4.1 The German Experience

Britta Wulfhorst, Meike Bock,
Christoph Skudlik, Swen Malte John1

44.4.1.1 Introduction

The number of work-related skin disorders has de-
creased in the last few years. However, despite the de-
tailed knowledge available on their pathogenesis, di-
agnosis and therapy, they remain extraordinarily
common, necessitating continual care for employees
in “wet work” jobs, since they are a high-risk group
for work-related skin disorders and allergies [24, 28,
32].

In this chapter we describe a range of interdisci-
plinary prevention strategies for work-related skin
disorders, comprising both medical and educational
measures. This integrative approach was developed
using a framework of different projects investigating
primary, secondary and tertiary prevention of occu-
pational skin disorders. The theoretical basis for
these projects was predominantly the World Health
Organization’s definition of health promotion [33]. In
order to meet the requirements of the WHO for
health promotion, including self-determination, au-
tonomy, and the social responsibilities of the individ-
ual and the social environment, it is necessary to de-
sign preventive strategies concerning work-place
conditions at an individual level [29, 20]. The efficacy
of such measures is evaluated using the example of
affected skin. In addition to adequate dermatological
diagnosis and therapy for acute and chronic skin
changes, the task of prevention also includes clarify-
ing, for those at risk, the correlation between health
risks and their own ability to act in order to protect
themselves. This knowledge should then lead to indi-
vidual empowerment [33].

44.4.1.2 Primary Prevention of 
Occupational Contact Dermatitis

Hairdressers belong to an occupational group that is
commonly affected by occupational skin disease. Oc-
cupational contact dermatitis predominantly affects
apprentices [28, 31]. In order to prevent occupational
skin changes in hairdressing trainees, an interven-
tion study was performed between 1996 and 1999.
Comprising medical and educational intervention,
this study was based upon interdisciplinary concepts
[23].

Methods

The study concentrated on hairdressers’ apprentices
who started their vocational training in 1996. The
participants of the intervention group were pupils of
a vocational school in Osnabrück, while participants
of the matched control group were pupils of a voca-
tional school in Hannover (both schools were in
Lower Saxony, Germany). During their vocational
training, all of the participants were examined four
times by a dermatologist. Their skin conditions were
recorded using standardized scores [31]. Participants
of the intervention group participated in six semi-
nars (15 hours of lessons), held by professional edu-
cators. Therefore, these participants were specifically
trained in skin care management and the prevention
of occupational contact dermatitis. Moreover, they
were supplied with the necessary skin care products,
such as gloves and specific protective creams. Con-
sultations about their work environments were also
offered and given. Using written questionnaires,
knowledge and attitudes concerning skin care man-
agement were checked in both the interventional
group and the control group at the beginning and
end of their second “school year”. Statistically signif-
icant differences (p<0.05) in skin conditions were
analyzed using the Wilcoxon Signed-Rank Test for
grouped data. Statistically significant results gained
from questionnaires on the attitudes, knowledge and
behavior regarding skin care were analyzed using
Mann-Whitney and Wilcoxon U-tests.

Results

The incidence of occupational contact dermatitis in
both groups was comparable in the year 1997 (Ta-
ble 4.1). In 1998 90% of the participants from the
interventional group and 75% of those from the con-
trol group had no skin changes (Table 4.1). These dif-
ferences were significant (p<0.05). At the end of the
training program 80% of the intervention group and
66% of the control group had encountered no skin
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changes (Table 4.1). Concerning the severity of skin
changes, no statistical significant differences were
observed in either the intervention or the control
group at the beginning (1996) of the study (Table 4.1).
Furthermore, the incidence of OCD of both groups
was comparable in 1997 (Table 4.1). 90% of the par-
ticipants from the interventional group and 75%
from the control group had encountered no skin
changes in 1998 (Table 4.1). These differences were
significant (p<0.05). At the end of the training pro-
gram (1999), 80% of the participants from the inter-
vention group and 66% from the control group had
encountered no skin changes (Table 4.1).

44.4.1.3 Secondary Prevention of 
Occupational Contact Dermatitis

Secondary Prevention Project for Hairdressers

A job-specific secondary prevention program was
created to enable hairdressers to remain at work de-
spite their skin problems. Again, an interdisciplinary
and integrative approach comprising both medical
and educational measures, using the concept of an
intervention study, was developed.

Methods

A group of measures were used that built on each
other. These consisted of, on the one hand, continu-
ous dermatological diagnosis and therapy (Ta-
ble 4.2). On the other hand, pre-existing and behav-
ior-influencing attitudes to the emergence and the
course of the illness were determined within the
framework of health education intervention [9, 15].
An exploration of basic attitudes towards personal
health and illness as well as towards the determinants
of these attitudes (social environment, motivation,
and so on) took place during the first consultation,
which was recorded on a semi-standardized inter-

view sheet. This was repeated in a modified form
when each participant completed the project. Other
measures included a theoretical and practical semi-
nar on skin protection that went into the causes and
forms of work-related skin disorders. This also elab-
orated on the skin protection measures that could be
implemented. The material learned could be directly
put into practice in a practical session. This meant
that, for example, cutting hair whilst wearing gloves
was practiced directly. All workers and barber-shop
owners took part in work consultations carried out
after the seminars. The causes of work-related skin
disorders and ways to prevent them by applying ade-
quate skin protection techniques were also discussed
during the work consultations. A recap seminar was
given for the participants at the end of the project.
Difficulties encountered when putting the skin pro-
tection techniques learned into practice were dis-
cussed and solution strategies were worked out to-
gether [27]. Altogether 215 participants were enrolled
in the project, and it was completed by 150 partici-
pants.

The project was evaluated according to its struc-
ture, process and results [5, 12]. This contribution will
concentrate on just the results from it. In this regard,
the whole evaluation process proceeded by compar-
ing the participants’ group with an unsupervised
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Table 4.1. Results of the Osnabrück Intervention Study 1996 (I Interventions group,C Control group, 0 nothing, 1 mild, 2 moder-
ate, 3 severe)

Parameter Response 1996 1997 1998 1999

I % C % I % C % I % C % I % C %

(n) 73 112 50 73 39 48 41 56

Skin changes 0 63 86.3 81 72.3 28 56 41 56.2 35 90 36 75 33 80.5 37 66.1

Severity 1 10 13.7 26 23.3 19 38 22 30.1 4 10 8 16.7 7 19.5 11 19.6
2 0 2 1.8 2 4 5 6.8 0 3 2.1 0 7 12.5
3 0 3 2.7 1 2 5 6.8 0 1 6.3 0 1 1.8

Table 4.2. Secondary prevention of occupational dermatoses:
project phases and measures

Phase 1: Dermatological examination, first consulta-
tion, exploratory interview

Phase 2: Skin protection seminar: Theory and prac-
tice of skin disorders and skin protection in
the hairdressing trade, dermatological ex-
amination

Phase 3: Consultations in the participants’ salons

Phase 4: Final seminar/final consultation, dermato-
logical examination
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control group. Moreover, an instrument of evaluation
was developed for each individual measure in order
to rate the level of success for each measure. Each in-
dividual investigative instrument, which will be elab-
orated on when the results are presented, comprised
both qualitative and quantitative methods. Qualita-
tive measures were seen as complementary to quan-
titative methods, especially when considering sub-
ject-oriented data [3].

Results

Subjective Attitudes and Changes in Attitude. The
significance of subjective concepts to the willingness
to implement preventative changes in behavior was
demonstrated. Occupational socialization can influ-
ence behavioral patterns. This becomes clear from
the fact that at the beginning of the project 46.7%
(n=70) of the participants agreed with the statement
that slightly reddened or rough hands were quite
normal in the hairdressing trade. By the end of the
project (final consultation), only 26% (n=39) consid-
ered slightly reddened and rough hands as being
“normal.”

Seminars. The following results emerged from the
theoretical and practical seminars (173 affected hair-
dressers took part in small groups). The results are
based on the answers given by the participants to
questionnaires filled out after each seminar. In addi-

tion to the presentation of basic skin care informa-
tion (which in most cases was not previously known
by the participants) on the topics “skin disorders –
causes, forms and course of illness”, “trade associa-
tions” and “skin protection”, the exchange of experi-
ences among the participants was of particular sig-
nificance. Participants stressed again and again that
discussing experiences with people in similar situa-
tions helped enormously (for example “no one
laughed”, “…it helped a great deal to see that others
have the same problems…”). The practical exercises
in skin protection also proved to be effective, ena-
bling initially skeptical attitudes about carrying out
some hairdressing activities with gloves to be re-
duced.

Overall Evaluation/Control Group. In conclusion,
150 participants completed the project, 121 (81%) of
them successfully, meaning that the OCD had healed
to an extent that allowed them to continue to work as
hairdressers. A follow-up survey of the participants
carried out 3 months after completion of the project
at the earliest showed that 79.9% had been able to re-
main in work, as opposed to a rate of 60% in the con-
trol group that had been under medical supervision
alone (Fig. 4.1). A five-year follow-up recently re-
vealed that the difference between the two groups
was even more pronounced: 65% of the intervention
group were still at work but only 29% of the controls
remained (unpublished observations).
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Fig. 4.1. Frequency of those remaining in work among the participants and the control group in the secondary prevention pro-
ject for hairdressers, data in percent
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Workplace Interventions. During the course of
the Secondary Prevention project for hairdressers, an
additional workplace consultation was offered to
each of the 215 participants who attended the inter-
vention program. Therefore, workplace consultations
were carried out consecutively in 103 salons, provid-
ed consent was given by the salon-owners. In these
103 salons a total of 652 hairdressers (including the
participants of the intervention study, their employ-
ers and colleagues) received detailed information on
the pathogenesis and epidemiology of OCD, skin
protection and legal regulations. Three months after
this workplace intervention, a questionnaire-based,
anonymous survey amongst the participants
(n=625) was performed.

Skin Changes in Hairdressers. The importance of
the additional – and unique – workplace intervention
described above is made clear if we note the number
of “hidden” cases of OCD revealed by the colleagues
and employers of the hairdressers who initially at-
tended our seminars. Of the 625 questionnaires given
out, 134 (21.4%) were returned. Seventy-three (54.4%)
participants stated that they had suffered from skin
changes at the workplace, such as dryness, scaling,
reddening, vesicles, oozing, and fissures.

Another result of this questionnaire-based study
was that the use of protective gloves increased con-
siderably after the consultations. For example, the
number of workers that wore gloves when washing
hair increased from 26.9% before to 51.5% after the
workplace consultations. In total, 60.4% of the 134
participants claimed to have significantly improved
their skin protection behavior after the workplace
consultations.

Secondary Prevention Project for Geriatric Nurses

The design of the intervention study described above
for hairdressers was subsequently used to investigate
OCD in geriatric nurses. One hundred two affected
geriatric nurses completed all elements of the inter-
vention (see “Secondary Prevention Project for Hair-
dressers” section). A control group of 107 geriatric
nurses was observed, who all received dermatologi-
cal outpatient treatment. After 3 months, significant
differences were observed, indicating that the inter-
vention group achieved better results (Chi-square
test). Ninety-six percent of the intervention group
were still working as geriatric nurses, compared to
86% in the control group (p=0.019). Fifty-three per-
cent of the intervention group complained of occu-
pational skin disorders, in comparison to 82% in the
control group (p<0.001). The use of gloves during pa-
tient washing increased by 22% in the intervention

group while no change occurred in the control group.
The results underline the advantages of this interdis-
ciplinary dermatological and pedagogical interven-
tion, and its transferability to other high-risk profes-
sions [16].

44.4.1.4 Tertiary Prevention of 
Occupational Contact Dermatitis
in High-Risk Professions

A pilot-study, treating patients with severe OCD as
inpatients, took place between 1994 and 1999 at the
University of Osnabrück [27, 30]. This study focused
on the tertiary prevention of skin disorders, as well
as on their optimized rehabilitation, with the aim of
maintaining the profession.

Methods

Participants were only allowed a two-to-three-week
inpatient treatment if they suffered from OCD that
was resistant to standard outpatient treatments, and
so job loss was a strong possibility.After the inpatient
phase, treatment was continued by the local derma-
tologist on an outpatient basis for another two to
three weeks. The employee did not work during the
resulting complete intervention period of 4–6 weeks.
This long work leave is recommended because a per-
turbed epidermal barrier in humans requires at least
four weeks for complete recovery, and frequently
even longer [7]. During the inpatient phase, specifi-
cally trained dermatologists offered optimized diag-
nostic and therapeutic strategies as well as an indi-
vidualized skin protection program. These medical
interventions were complemented by educational
interventions on many different interacting levels. In
order to keep the individual employee in the work-
place, one-to-one consultations, group seminars,
practical training, ergotherapy and psychological ad-
vice was offered.

In order to determine the quality of this interven-
tion, the patients, local dermatologists and social in-
surance companies were interviewed one year after
admittance to the hospital [27].

Results

Four hundred ninety questionnaires were sent out to
the participants, of which 352 (71.8%) were returned.
Figure 4.2 reveals that 65.9% (n=232) of these people
were able to maintain their profession, 23% (n=81)
were unable to work due to OCD, 8.5% (n=30) ceased
working due to other reasons, and 1.1% (n=4)
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stopped working for unknown reasons. While 81.3%
(n=286) continued using improved skin protection
as advised, 6.8% (n=24) did not, and 11.9% (n=42)
did not comment. Of the employees questioned,
55.7% (n=96) stated that their employer provided
protective gloves, 18.2% (n=64) did not receive gloves
from their employer, 9.9% (n=35) did not comment
on that question, and 16.2% (n=57) of the answers
could not be analyzed.

Discussion

Primary Prevention. The above-mentioned inter-
vention study demonstrates the importance of in-
cluding skin care and protection management in the
education of trainees in high-risk professions. If this
is done, the incidence of OCD can be reduced signif-
icantly. The improved outcome seen for the interven-
tion group is probably due to improved behavioral
patterns resulting from the educational intervention
and the supply of skin care and protective products.
In conclusion, intervention proved to be effective in
this context. Early introduction of trainees to pre-
vention measures appears to be necessary to avoid
bad habits which may then become a matter of rou-
tine [11, 18].

Secondary Prevention. The main result from the
intervention project on secondary prevention of
OCD in hairdressers was that 80% of the project par-
ticipants remained in work in comparison to just
60% of those in the control group. By investigating

existing attitudes to the emergence of the skin disor-
der and the willingness to intervene autonomously
in the course of the illness, it was possible to work
out and successfully implement ways of motivating
people to change attitudes and behavioral patterns.
For example, the answers given to the question re-
garding the acceptance of slight skin changes as be-
ing an obligatory characteristic of the profession
shed light on the significance of occupational social-
ization, which is partly based on old traditions [13].
The realization that we cannot expect the affected
hairdressers to see a causal link between their illness
and work-related skin disorders illustrates the need
for theoretical material on the emergence of skin dis-
orders in the hairdressing trade to be presented in
the seminars. Explanatory and motivating strategies
are two examples of such interventions [14, 21]. First
of all, the teaching of theory in the seminars made it
possible to achieve a positive effect by increasing
knowledge about this illness. It is known from the
training of patients, such as those with rheumatic
diseases, that improved knowledge of the illness
leads to an improvement in functional capacity. Sim-
ilarly, positive therapeutic effects can be achieved by
means of groups led by psychologists, supportive
and clarifying conversations between patients and
experts, as well as by means of an exchange of both
experiences and emotional stress between the pa-
tients themselves [19]. Ehlers et al also point to the
greater effectiveness of preventive measures when
psychological approaches are included [6]. These re-
marks correspond to the results from the seminars
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Fig. 4.2.
Tertiary prevention (inpa-
tient program) from
1994–1999 (n=352): 332
(65.9% “Yes”) of the partici-
pants in the secondary pre-
vention project for hair-
dressers still in their profes-
sion a year after hospitaliza-
tion (23% “No, due to OCD”,
8.1% “No, due to other rea-
sons” and 1.1% “No, for un-
known reasons”)
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carried out in the above-mentioned project. It has
been known for a long time that skin disorders, and
in this case hand eczema in particular, are particu-
larly stressful (on a psychosocial level) for those af-
fected [25, 26, 29]. In some cases, each group of sem-
inar participants became similar to a self-help group.
The educational supervision, however, facilitates
professional help, for example in relation to the cate-
gorization of everyday theories and lay ideas. This
therefore corresponds to the requirement that any
attempts by experts to intervene by preventing or re-
habilitating illness should take the psychosocial lev-
el into consideration and so pay attention to the atti-
tudes of so-called “laymen” to health and illness.

Workplace Interventions. The role of employers
in the successful implementation of preventive
measures was made particularly apparent during the
workplace consultations. The employer is often the
only contact workers can turn to in matters of health
and safety, particularly in small businesses. External
reguations are more often ignored in small business-
es than in larger ones, effective support from an oc-
upational physician often does not exist in such cas-
es. The results from the workplace consultations add
weight to the call for formalized supervision struc-
tures [1, 8, 11, 13].

The measures developed in Osnabrück have been
placed in general use by the German Trade Associa-
tion for the Health Service and Welfare Care, the re-
sponsible statutory accident insurer in the hairdress-
ing trade. Between 1997 and 2002, a total of 2437 hair-
dressers participated in the secondary prevention
program. Complete data are available for 635 hair-
dressers (26%). This fraction is partly due to the fact
that the evaluation is restricted to certain regions in
Germany. The percentage of hairdressers with severe
skin symptoms dropped from 49% at the start of the
rehabilitation program to 11% after completion of the
program. The proportion of hairdressers using
gloves and applying skin care techniques doubled.
The rehabilitation program therefore appears to be a
successful way of helping hairdressers to cope with
skin problems [22].

The success of the project described above under-
lines the need to establish further measures in the
field of health and safety. In this context, health edu-
cational concepts were developed for other profes-
sions at high risk of OCD [16]. Recent studies on the
prevention of OCD in apprentices in various high-
risk professions, like bakers, catering trade, nurses
and metalworkers, confirm these conclusions [2, 4,
10, 11].

Tertiary Prevention. Patients with OCD resistant
to standardized outpatient care, that had been ad-
mitted to hospital, were interviewed (questionnaire)
about the status of their skin and their situation at
the workplace one year after hospital release. The
majority of the participants had remained in their
professions and practiced the advised skin care strat-
egies. Considering the remarkable success rates of
these interdisciplinary tertiary prevention programs,
they should be recommended as a standard proce-
dure whenever employees are at risk of having to
leave their professions due to severe, recalcitrant
OCD [30].

� It is possible to verify the efficacy of vari-
ous educational programs, for example by
controlled intervention studies. The results
underline the necessity for even more pro-
nounced implementation of health peda-
gogical interventions in joint interdiscipli-
nary initiatives for prevention of OCD. Of
course, health pedagogical measures must
be evidence-based; continuous quality
management and long-term evaluations
are crucial.
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44.4.2 The Swiss Experience:
www.2hands.ch

Daniel Perrenoud, Thierry Gogniat,
William Olmstead

44.4.2.1 Introduction

The idea for a national campaign for the prevention
of work-related contact dermatitis began in 1997
when informal conversations with teachers in profes-
sional training schools were initiated. In Switzerland
about a quarter of all occupational disability claims
handled by the Swiss Accident Insurance Fund
(SUVA) involve skin disease, and more than half of
these are hand-related. This being the case, it seemed
appropriate to begin with those most at risk: appren-
tices.

We started with some basic ideas which we modi-
fied as our campaign evolved. The campaign was to
be based on a kit that would be a complete self-con-
tained unit that would place the teacher at the center
of the presentation.

We distributed our first kits in September 1999. By
early 2000, 300 kits had been distributed to teachers
of apprentices all over Switzerland. Since 2003, all our
material has been made available on the internet.

44.4.2.2 The Beginning

We started by studying the material available.
We found illustrations in the style familiar to all

medical students, showing the complex anatomy of
the skin of a hand.We also found a number of profes-
sionally-made videos from Sweden, each focusing on
one particular problem by using a short story involv-
ing different groups of young people.

Neither of these approaches were suited to our
purposes. The drawback we found was that they were
too complex for the audience we were targeting.
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We also realized that our audience of apprentices
and young workers might have negative reactions to
overly formal academic presentations. In addition,
we wanted the teachers to be the presenters – the
conduit through which our material would be deliv-
ered.

44.4.2.3 Developing New Material

To break through the negative expectations of “just
another lecture on hand care,”we decided to start our
presentation with a very lively MTV-style music
video.

This two-and-a-half-minute video was about
hands, but there was only music and mostly unintel-
ligible voices – a disco scene.

The result we hoped for was that the audience
would be intrigued and involved – they would ask
themselves “What is this? It’s clearly not a typical
documentary-style presentation!”. This was one of
our basic ideas: to establish a rapport with the audi-
ence.

When the video stops the teacher takes center
stage. The teacher presents a series of overheads,
adapted to the audience. Overheads were preferred to
slides. With overheads, the teacher looks at the audi-
ence and is the messenger. With a slide presentation
the presenter fades into the background in a usually
dimly-lit room.

This was another of our basic ideas: to make sure
that it’s the teacher who delivers the information. Our
whole kit is designed to ensure this – it gives the
teacher everything required.

Our kit includes 23 transparencies accompanied
by a set of notes with suggestions for discussion and

in-depth treatment, as well as a great deal of supple-
mentary material.

We created many graphic images. Two typical ones
are reminiscent of Malten’s famous review paper,
Thoughts on Irritant Contact Dermatitis, published
in Contact Dermatitis in 1981 [1]. We show the mech-
anism of skin irritation and then distinguish
between acute and cumulative irritation (Figs. 4.3,
4.4).

The contrast is made between viruses and aller-
gens, in terms of their relationship with the immune
system. Different professions and their specific dan-
gers are profiled in turn. Irritation is then presented
as opening the door to allergy.

The point is then made that once an allergy hap-
pens the young apprentice may have to change pro-
fessions.

All this is presented as graphically and as simply
as possible (Fig. 4.5). We wanted to make a presenta-
tion that would be very graphic in nature and thus
something that a nonspecialist teacher could com-
fortably present with just a few supporting notes, and
whose message an unsophisticated audience could
grasp. Aside from simplicity, another advantage of a
graphically-oriented presentation is the ease with
which it can be adapted to other languages.

44.4.2.4 A Graphical Course 
for the Workplace

After we had already started our first campaign, we
were asked by the Swiss Accident Insurance Fund
(SUVA) to develop a graphic educational course to be
used in the metalworking industry workplace [2].
This required that we simplify the graphic message
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Fig. 4.3.
Skin irritation allows envi-
ronmental chemicals to pen-
etrate the skin and induce
inflammation
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even further – the text was completely removed. This
illustrates a basic principle we follow: adapt the pres-
entation of the information to the audience and the
circumstances.

Lastly, we tried to ensure that what we produced
would be used fully: we made a complete kit. A point
now about the kit being a complete solution.We offer
information in the hope of changing attitudes and
eventually behavior. We think that it’s important to
actually practice the desired behavior in the class-
room or at the workplace sessions. Therefore, we give
each participant a sample of handcream and then in-
struct them on how to ensure that no areas of the

skin are missed. Just like any other prophylactic, it
must be used each time you are exposed, and used
properly.

We put all of the material into a box that can be
easily transported, stored, and even mailed through
the regular post.

Teachers rapidly embraced the kit thanks to its
simplicity and ease of use. Feedback was also gratify-
ingly high among those outside the teaching profes-
sion per se: health professionals, safety engineers and
others involved in skin disease prevention, even out-
side Switzerland.
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Fig. 4.4.
Acute and cumulative irrita-
tion result in comparable ef-
fects on the skin, however,
weak or moderate irritants
are frequently not recog-
nized as harmful

Fig. 4.5.
A good drawing is worth a
thousand words: keep the
message simple!
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44.4.2.5 The 2hands.ch Website

Since 2003, all of our material has been available on
the Internet.As a matter of fact, we took the opportu-
nity to redesign both the course and the educational
text material completely. We also translated all of the
material into English, making the content of our web-
site available in four languages. We also introduced
new themes, such as “How to find the right gloves for
the right occupation”. This chapter was deliberately
an easy-to-use tool for end users: students, teachers,
workers, housewives, and any person interested in
skin care and protection. We developed it with the
support of, and in close co-operation with, the SUVA
and its department that sells safety products, called
Sapros, online [4].

At present, occupational schools that are using our
kit are now switching to using our material in elec-
tronic format; it is available in Acrobat PDF format
on our website [3]. Putting the material on the Web
increased the interest from Swiss industry in our ma-
terial on the prevention of skin disease in the work-
place. On average, our website currently gets over 120
hits daily – well beyond our initial expectations.

44.4.2.6 Making the Knowledge 
Available Where Needed

We close with a quote from an article called Strong
Inference [5]: “We speak piously of taking measure-
ments and making small studies that will ‘add an-
other brick to the temple of science’. Most such
bricks just lie around the brickyard.”

In other words, aside from doing good research
and publishing the results, aside from designing
good education material and prevention campaigns,
aside from developing better protective creams and
gloves, we must take the extra step of fulfilling our
social responsibility to ensure that all of the material
(“all of the bricks”) – are used to make something
useful to the world at large.

Acknowledgements. We warmly thank Dr Han-
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44.4.3 The Danish Experience:
Prevention of Skin Problems 
in Wet Work Employees

Elisabeth Held, Tove Agner

In Denmark, hand eczema (HE) is the most com-
monly recognized occupational disease, accounting
for about 40% of all recognized cases [1]. Wet work is
considered to be the most important risk factor for
the development of chronic HE. It is important to
prevent HE, since the disease often becomes chronic
or even disabling. Important preventive measures in-
clude exposure control, employee education and use
of personal protective equipment such as gloves and
moisturizers. Intervention studies in the workplace
are, however, necessary to determine the effective-
ness of such preventive measures.

44.4.3.1 Intervention Studies

Using the concept of an intervention study, it is pos-
sible to demonstrate whether a given intervention is
possible and whether it will have the intended effect
[2]. Employee education is an important preventive
measure and should preferably result in increased
knowledge about the function of the skin, awareness
of symptoms due to occupational hazards and an
understanding of managing hazards and the correct
use of moisturizers and gloves. Organizational sup-
port is, however, also important, and written policies
on work procedures should also be implemented at
the workplace [3].

In the following, the experiences gained from
some Danish intervention programs will be dis-
cussed. Two intervention studies were conducted
with wet work employees: one in student auxiliary
nurses (study I) [4] who were having their first ap-
prentice period, and one study in wet work employ-
ees in nursing homes (study II) [5]. An intervention
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group and a matched control group were included in
both studies, and the intervention group was ex-
posed to an educational program including a skin
protection program before or during the intervention
period. The educational program provided informa-
tion about normal and diseased skin, leading to in-
creased awareness and early recognition of skin
symptoms due to wet work. One of the prerequisites
was for the participants to understand recommenda-
tions regarding wet work procedures (skin protec-
tion program). The skin protection program [6] was
a series of practical instructions about skin protec-
tion that included updated evidence-based recom-
mendations about wet work procedures and the use
of protective measures (for ten actions that can help
prevent hand eczema, refer to Chap 19).

44.4.3.2 Student Auxiliary Nurses (I)

The intervention group included 61 students (three
classes) from one school and the control group in-
cluded 46 students (three classes) from another
school, both located in the County of Copenhagen,
and they were both followed during the first ten
weeks of their first practical training in county hos-
pitals. The intervention group was given an educa-
tional program just before the students had their first
practical training. In each intervention class, a 2 ×2 h
course was given with the sessions separated by an
interval of 14 days. The course was conducted by two
teachers and included an informative video and a
booklet, which students were asked to read in
between the two teaching sessions. The educational
program was an interactive dialog based on the
student’s own experiences of wet work and included
an introduction to the physiology of normal and dis-
eased skin and to allergic and irritant contact derma-
titis.As part of the intervention, the students were ex-
posed to the evidence-based skin protection pro-
gram and all participants in the intervention group
were given a moisturizer (100 g), with a documented
positive effect on irritant contact dermatitis [7, 8].

To evaluate the participants, they were each given
a questionnaire to fill in, a clinical hand examina-
tions and patch testing, and their transepidermal wa-
ter loss (TEWL) was measured, both before and after
the 10 weeks of practical training.

Of the 107 student auxiliary nurses included in the
study, 13 participants dropped out during the train-
ing period (seven in the intervention group and six in
the control group).

After the practical training, where the student
auxiliary nurses were exposed to wet work, there was
a significant increase in the number of participants

with skin problems (p<0.0005) as judged by clinical
examination (48% in the intervention group and 58%
in the control group; p>0.05). Aggravation of skin
problems was associated with having doctor-diag-
nosed atopic dermatitis (odds ratio: 4.89, confidence
interval: 1.16–20.64, p=0.027). Three students with
atopic dermatitis (all belonging to the control group)
developed severe vesiculous hand eczema during the
training. Patch testing revealed that 25% of those in
the intervention group and 38% of those in the con-
trol group had nickel allergies (p=0.35).

A significant increase in TEWL, indicating a defect
in the skin barrier function, was seen in the control
group but not in the intervention group after ten
weeks of practical training. High basal TEWL was
not associated with occurrence of skin symptoms
during the practical training, as evaluated by clinical
examination.

44.4.3.3 Wet Work Employees 
(Nursing Homes) (II)

Three hundred seventy-five wet-work employees
were included in a prospective randomized con-
trolled trial, allocated to either intervention (n=207)
or control (n=168). The study period was 5 months.
The study population was recruited from employees
(nursing, kitchen and cleaning) of seven old peoples
homes in the City of Copenhagen. Three nursing
homes were chosen at random for the intervention
group and four for the control group. A formalized
educational program was given to a team of frontline
employees (10–20 persons) called the “participatory
team” in each intervention workplace. This team in-
cluded employees willing to undergo an educational
program and willing to teach and instruct other em-
ployees. The team included at least one person from
management, one from the local safety board, and
one from each working sector (nursing, kitchen and
cleaning). After the training the participatory team
passed the information on to their colleagues.As part
of the intervention, a skin protection policy (includ-
ing written instructions) was established in each
workplace. Moisturizers [7, 8] and cotton gloves were
freely available for all employees.

The intervention and control groups completed
questionnaires on behavior and symptoms and
underwent clinical examination of their hands be-
fore and after the five-month period, as well as an-
swering a test quiz.

Three-quarters (156/207) of the intervention
group and slightly more (78%; 131/168) of the control
group completed the study. No difference was found
between the intervention and the control group at
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baseline with respect to clinical symptoms or behav-
ior. Evaluation after the five-month intervention pe-
riod revealed significantly more knowledge of skin
protection techniques in the intervention group as
compared to the control group (p=0.003), a signifi-
cant change in wet work behavior in the intervention
group but not in the control group, and significantly
fewer skin symptoms as evaluated clinically for the
intervention group (p<0.0001) but not for the con-
trol group (p=1.00). The significant change in behav-
ior included fewer hours spent with wet hands, fewer
rings worn on fingers, and increased use of cotton
gloves. Ninety percent of the participants in the
intervention group agreed that they had received in-
formation about good skin protection during the
5 months of intervention. Ninety-seven percent of
the employees had received moisturizers that were
freely provided, and 79% had received cotton gloves.
Seventy-four percent (116/156) of the intervention
group and 55% (72/131) of the control group accepted
patch testing. Nickel allergy was confirmed in 29% of
the patch-tested participants in the intervention
group and in 32% of the control group (p>0.05).

44.4.3.4 Discussion

Study I confirmed that atopic dermatitis is a signifi-
cant risk factor for skin problems or aggravation of
already existing skin problems when exposed to wet
work for a ten-week period. This is supported by nu-
merous previous findings [9–11], and it highlights the
fact that a history of atopic dermatitis and wet work
are often noncompatible factors. Some studies have
shown that skin irritation often occurs early in the
professional career [12, 13]. The present study con-
firms this, indicating that clinical examination of the
hands (pre-employment screening) may be advanta-
geous for trainees. In study I, that included student
auxiliary nurses, the clinical examination did not re-
veal any statistically significantly difference between
the intervention group and the control group after
the ten-week period of training. This was either a
true negative finding or one related to the small
number of participants included.A possible explana-
tion is that the intervention strategy used in this
study targeted at an individual level, so no organiza-
tional support was included. Bioengineering measur-
ing methods for predicting skin susceptibility have
been found to be useful in experimental studies, but
their relevance in field studies is still debated. Some
experimental studies have shown that high baseline
TEWL may be a good predictor of skin susceptibility
[14, 15]. Significant increases in TEWL in the exposed
skins of the student auxiliary nurses were seen in the

control group after 10 weeks of training, perhaps in-
dicating subclinical skin irritation, but baseline
TEWL failed to predict the development of skin
symptoms.

In study II, including wet work employees from
nursing homes, the behavioral changes prescribed in
the skin protection program for the intervention
group were achieved for some measurable activities,
such as an increased use of cotton gloves, and fewer
hours spent with wet hands. The success of the inter-
vention may be related to the fact that the behavioral
changes were limited to small practical changes dur-
ing work hours and that positive changes in skin
symptoms due to altered behavior can be followed
closely, thereby motivating the employee to continue
the skin protection program. A methodological
problem in clinical studies is that subjects suffering
from skin problems are more likely to use protective
measures and preventive measures will then be asso-
ciated with the outcome variable hand eczema, as
stated by Diepgen and Coenraads [16].

In the field of prevention of work-related HE, par-
ticular attention has been paid to the effect of mois-
turizers. In the intervention studies presented here, a
moisturizer that had proved efficient for treating ir-
ritant skin reactions in experimental studies was
available to all participants in the intervention group.
In both studies, no differences were observed in the
use of moisturizer between the intervention and the
control group, neither before nor after the interven-
tion. Most of the participants (93%) were already us-
ing a moisturizer before they began the study (II). A
similar high percentage of moisturizer use has been
found in other studies in health care workers [13].

In both intervention studies (I and II), a high per-
centage (>25%) of the participants had nickel allergy
(confirmed by patch testing), but any statistically sig-
nificant correlation between nickel allergy and skin
problems/HE was not confirmed.

Participatory action research implies that the em-
ployees take an active role in all phases of the inter-
vention [2]. This approach has proven effective in the
prevention of musculoskeletal disorders among
health care workers [17]. A similar method was used
in study II, where a group of frontline employees first
underwent a training program, then developed writ-
ten procedures and subsequently introduced the
messages to their colleagues.

In conclusion, an educational program, including
an evidence-based skin protection program with rec-
ommendations on wet work procedures and the use
of preventive measures, was tested in student auxil-
iary nurses and in wet work employees. In study II,
the intervention had a positive influence on wet work
behavior, on knowledge, as well as on clinical skin
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problems, whereas study I failed to show any statisti-
cally significantly influence on the number of clinical
skin problems. In study II, the focus was on preven-
tion at both the individual and the organizational
level. Both strategies are important, but intervention
at an organizational level (“policy making”) ensures
that preventive measures are integrated as a part of
the daily routine after the intervention period has
stopped, ensuring a continuous learning process [18].

It is important that recommendations in skin pro-
tection programs undergo evaluation at regular
intervals in order to include the latest evidence from
both clinical and experimental studies.

44.4.3.5 Important Messages

� Intervention at the workplace should improve
employee knowledge, wet-work behavior and
clinical skin conditions.

� Involvement at an organizational level is nec-
essary to obtain successful prevention.

� Intervention studies are necessary to docu-
ment the effects of preventive measures.
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