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Occupational contact dermatitis (OCD) is a common occupational disease that impacts a variety of worker groups. Skin

protection and disease prevention training programs have shown promise for improving prevention practices and re-

ducing the incidence of OCD. This review details the features of training programs for primary prevention of OCD and

identifies gaps in the literature. Twelve studies were identified for in-depth review: many studies included wet workers

employed in health care, hairdressing, cleaning, and food preparation; 1 program featured manufacturing workers. Few

programs provided content on allergic contact dermatitis, and only 1 was evaluated for long-term effectiveness. Effective

programs were similar in content, delivery method, and timing and were characterized by industry specificity, multimodal

learning, participatory elements, skin care resource provision, repeated sessions, and management engagement. Long-

term effectiveness, generalizability beyond OCD, workplace health and safety culture impact, and translation of programs

in the North American context represent areas for future research.

Occupational contact dermatitis (OCD) is the most common
occupational skin disease (OSD) in many developed coun-

tries.1 Occupational contact dermatitis has a significant impact
on worker health and quality of life, workplace function, and
health service utilization.2Y4 Wet work is a major risk factor for
developing OCD, adisease that ismost commonamongwetworkers
employed in health care, hairdressing, food preparation, and cleaning
work.2,5 With OCD, recurring symptoms are common, and many
workers experience impaired function despite treatment, time
off, and change of work.6 Because prognosis varies widely, primary
prevention is of utmost importance.7

Prevention of OCD includes a hierarchy of measures involving
primary, secondary, and tertiary strategies (Fig 1).8 Educational
and training interventions are included at the primary prevention
level to avert development of disease. Primary prevention training
programs should deliver relevant information on hazard identi-
fication and seek to raise awareness about recognition of early signs
of disease.9 Secondary prevention focuses on early recognition
of workers with disease, and interventions are often designed to

prevent the progression of disease.2 Interventions at the tertiary
prevention level apply to workers with severe and chronic cases of
OCD that result in significant impairment; these interventions
involve education about work reintegration, job continuation, and
prevention of disability.10

Reviews have focused on the broad prevention of contact der-
matitis,11 OCD,3,12 and occupational irritant dermatitis.13 Saary
and colleagues11 identified a need for studies on educational in-
terventions for OCD. Nicholson and colleagues2 found evidence to
support the use of worker training programs to reduce the inci-
dence of OCD and moderate evidence for targeted educational
interventions to induce behavioral changes. A systematic review of
prevention programs for hand dermatitis foundmoderate evidence
for the effectiveness of prevention programs for lowering incidence
and improving adherence to preventive measures.14 Although these
reviews refer to training broadly, none have specifically addressed
training as it relates to the prevention of OCD. This review sum-
marizes primary prevention training interventions for OCD.

METHODS

The MEDLINE, CINAHL, and Cochrane databases were searched
from January 1986 to August 2016 for English-language articles
pertaining to training programs for primary prevention of contact
dermatitis. The key search terms were as follows: ‘‘contact der-
matitis,’’ ‘‘hand dermatoses,’’ ‘‘eczema,’’ ‘‘skin disease,’’ ‘‘education,’’
‘‘training,’’ ‘‘occupational exposure,’’ ‘‘prevention,’’ ‘‘occupational
health,’’ ‘‘work-related,’’ and ‘‘program.’’ Manual searches of rele-
vant articles and reviews were conducted to obtain additional
articles not captured by the initial search.

Studies featuring training interventions for primary prevention
of OCD or eczema among working populations were included. A
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study was excluded if the participants were not workers or already
had work-related skin disease (ie, the intervention was not primary
prevention), or the language of publication was not English.

One reviewer (B.Z.) extracted the data from the included
studies into a matrix that included information on country of
origin, study design and follow-up period, population, training and
control group intervention, and relevant clinical and behavioral
outcomes. Studies are organized by worker population (Table 1).

RESULTS

The peer-reviewed literature search yielded 57 articles, 47 from
MEDLINE and 10 from CINAHL databases. After removal of
secondary and tertiary prevention studies and duplicate articles,
5 articles were included from the initial search. Manual searching
yielded 7 additional articles for a total of 12 studies included for
in-depth review. Primary prevention training interventions were
located only for wet workers and manufacturing workers: 4 studies
featured health care workers,15Y18 2 included hairdressers,19,20 and
5 involvedworkers primarily in foodproduction21Y23 and cleaning.24,25

One of the 12 studies featured chemical manufacturing workers.26

Details of individual program process and content, as well as
outcome information, for each study are presented in Table 1. A
comparison of the key skin recommendations from the different
training programs is outlined in Table 2, and detailed skin rec-
ommendations are featured in Table 3.

Primary outcomes included clinically assessed morphological
skin changes and self-reported symptoms to determine frequency
and severity of contact dermatitis. Another measure of skin disease
was barrier function indicated by transepidermal water loss. Be-
havioral outcomes included changes to self-reported prevention
practices and exposures. Knowledge change, indicated by quiz scores,
as well as changes to awareness and attitudes toward prevention, was
also measured through self-report. Organizational practice changes
were measured through self-reported discussion of OSD in the
workplace andprovisionof skin care resources in theworkplace.One
studymeasured jobretentionasan indicatorof interventioneffectiveness.

The most extensive program development has occurred in
Germany and Denmark. In Germany, interdisciplinary courses
have been developed to educate workers with OSD by teaching
theory and practical exercises to improve prognosis and prevent
disease progression.27 In Denmark, programs feature more applied
teaching and have been developed around clinical evidence-based

recommendations, early recognition of symptoms, and practical
instruction to promote skin protection.7

Wet Workers

Exposure to wet working conditions is a major risk factor for
contact dermatitis.28 Two studies used the German guideline to
define wet work: more than 2 hours of skin exposure to liquid per
day, glove use for more than 2 hours per day, or frequent hand
washing (920 times per day), whereas the others used the term
generally.29 Wet work occupations span health care, cleaning, food
preparation, and other settings where the hands are in frequent
contact with water.28

Health Care Workers

Health care workers are at risk of developing OCD because of
frequent hand washing, use of occlusive gloves, and exposure to
disinfectants, rubber, latex, and topical medications.27

Four studies featured interventions directed at health careworkers.
Two interventions were introduced among trainee nurses during
their clinical training.15,16 The other 2 studies were implemented
among establishedworkers in nursing homes, hospitals, and a dental
school.17,18 Training was mainly provided by nurses,15,18 although
physicians and pharmacists15 and occupational rehabilitation spe-
cialists also acted as trainers.17 Teaching strategies included in-
person lectures16; informational videos, work books, and group
discussion15; andpractical exercises for skin care andprotection.16Y18

Provision of skin care and protection resources such as creams,
cleansers, and gloves was featured in themajority of programs.15,16,18

One program included participants from management,17 whereas
the others targeted frontline workers. Training sessions ranged in
duration from 20 minutes,18 to 2-hour sessions offered at regular
intervals,15,17 to full-day courses for nursemanagers.17One program
was repeated 3 times in the first year of nursing training and twice
per year for the 3-year training period.16 Content centered around
teaching evidence-based guidelines,15 workers’ compensation in-
surance recommendations specific to health care workers,17 or
occupational medicine recommendations for skin protection30

(Table 3).18 Two programs included content on the physiology of the
skin and the etiology of OSD and subsequently based practical
recommendations on those concepts.15,16

Clinical outcomes of 2 studies indicated positive effects of the
training intervention as evidenced by improvements in clinically

Figure 1. Points of intervention for primary, secondary, and tertiary prevention.8
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assessed skin condition16 and reduction in frequency of skin dis-
ease.17 In2 studies, findingswerenegative forclinical outcomesVthere
was an increase of clinically assessed15 and self-reported18 skin
disease symptoms in the intervention group. All studies demon-
strated mixed results for self-reported prevention behavior change,
although positive effects on behavior were demonstrated by reduced
frequency of hand washing,16 increased use of gloves for wet work,16

increased use of moisturizers,18 use of disinfectants over hand
washing,17 andmore frequent use of cotton liner gloves.18 In 1 study,
organizational changes were indicated by a significant increase in the
provision of gloves and barrier cream in intervention workplaces.17

Results from these 4 studies indicate that teaching interventions
anchored by practical guidelines support prevention of OCD among
health care workers.

Hairdressers

Frequent contact with irritants including water, shampoos, con-
ditioners, and cleaning products, as well as allergens in hair dyes,
bleach, and perming products, puts hairdressers at risk of devel-
oping OCD.31

Two studies investigated the effect of training programs for skin
disease prevention in the hairdressing trade. Both interven-
tions were delivered to trainee hairdressers during their vocational
schooling. Program content was delivered either by specialized
educators19 or hairdressing school supervisors trained in OSD
prevention.20 Duration of training varied from 15 hours over
6 sessions19 to 2-day instructor training followed by student
training.20 One program was delivered directly to students,19

whereas the other trained school supervisors to become training
instructors.20 Content ranged from very broad instruction on skin
care management and prevention of OSDs19 to supervisor training
on skin physiology, allergy, eczema, and prevention of eczema
specific to hairdressing. These supervisors contributed to the
development of evidence-based recommendations specific to
hairdressing (Table 3) that was later delivered to hairdressing
trainees through oral presentations, informational pamphlets,
group exercises, and teaching of practical protection measures.20

Both interventions featured the provision of skin care and pro-
tection resources including moisturizers and protective gloves;
1 intervention offered workplace consultations in addition to the
skin resources.19

Outcomes indicated positive effects of the interventions
evidenced by fewer clinically assessed skin changes indicating
eczema development in the intervention group,19,20 more frequent
protective glove use while shampooing and handling bleaching
products,20 better attitudes toward skin care, and sustained em-
ployment in hairdressing compared with control groups.19 The
Danish cohort was followed up 6 years after the interven-
tion; however, no long-term effects of the intervention on hand
eczema prevalence were found.32 Although both groups showed an
improvement in protective work habits, the authors reported
that the intervention and control groups were no longer well
matched. These results indicate that vocational school may be the

appropriate setting for skin disease prevention training in the
hairdressing industry.

Food Preparation and Cleaning Workers

In addition to frequent hand washing, food workers may be ex-
posed to irritants and allergens found in the kitchen. Cleaners
are at risk of OCD from exposure to detergents, disinfectants,
cleansing and preserving products, and rubber gloves.29

Five articles detailed training approaches to prevent OCD
in food industry workers and cleaners. Approaches ranged in
setting from actual workplacesVretirement homes, slaughter-
houses, dairies, and a hospitalVto a vocational school for bakers.
Three programs used a participatory approach where teams of
frontline workers were trained to deliver skin protection infor-
mation to their coworkers.22Y24 The central feature of the majority
of the interventions22Y25 was evidence-based guidelines for skin
protection with 2 programs featuring recommendations tailored
to wet workers (Table 3).22,23 The training interventions ranged
in duration from 1-hour sessions offered once25 or twice,21 to two
2-hour sessions 2 weeks apart,24 or 2 full work days 1 month
apart.22,23 All programs featured oral presentations; other teaching
strategies included group discussions and journaling,24 written
instructions and hands-on exercises,21,24,25 illustrations,25 and
informational videos.24,25 Most interventions included the provi-
sion of skin care resources.21,24,25 Training providers were nurses
or medical students,24,25 occupational health consultants, and
members of the research team.22,23 All the programs that were
implemented in workplaces engaged management through man-
ager program participation, planning, or monitoring.22Y25

Outcomes demonstrated positive results in terms of knowledge
increases after intervention,24,25 better skin condition or fewer skin
symptoms,23Y25 and reduction in hand eczema frequency.22 Re-
sults for behavior change were mixed; however, positive results
were demonstrated for reduction of wet work hours,24 reduced use
of disinfectants,24,25 and increased use of cotton gloves,22,24 protective
gloves,22Y24 skin careproducts,21Y23 andbarrier creams.21These results
indicate that participatory teams of frontline workers can effectively
deliver information to prevent eczema among their coworkers.

Manufacturing Workers

Depending on industry, manufacturing workers may be at risk
of OCD by exposure to solvents, preservatives, resins, and
lubricants, as well as dusts, gases, vapors, fumes, and chemical
by-products.29

Only 1 program featured training for manufacturing workers.26

The intervention was delivered on site to workers at a chemical
manufacturing plant. Content included a general introduction to
OSD, a short video entitled ‘‘Dermatitis and You,’’ and regularly
updated posters displaying information about skin disorders,
personal protection, and dermatitis. The program was presented
by trainers from the site occupational health department. All
workers reported skin problems to the on-site medical center
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throughout the study period, and the incidence of OSD was
evaluated 1 year before and after the intervention.

Results indicated a significant decline in new cases of OSD in the
year after the intervention. New cases fell from 70 of 1277 workers to
27 of 1277 workers. After adjusting for chemicals handled, observer
bias, andchanges in reporting, thedecline inOSDwas attributed to the
worker education intervention. This outcome indicates that effective
training may be provided on site in some manufacturing settings.

DISCUSSION

Outcomes Assessment

Studies measured a variety of outcomes at different points along
a continuum of behavior change and impacts downstream of
training outcomes. Understanding process-related training effects
such as changes in awareness, attitude, knowledge, andmotivation;
output-related effects such as changes to exposures, prevention,
and organizational practices; and clinical impacts such as reduc-
tion in symptoms of disease, is important to evaluating the effec-
tiveness of training programs.33 This variety of outcomes created
a challenge in comparing effectiveness across training programs.

Common Features of Effective Interventions

Timing and Location

Several interventions targeted students and apprentices in voca-
tional school settings.19Y21 By intervening early, workers develop
prevention awareness prior to work placement and possible ex-
posure. Because these trainees often represent young workers
who face greater risks of occupational injury and disease than
established workers, effective training at this career stage is cru-
cial.34 All other interventions were directed at workers in their
actual workplaces. Program delivery in actual workplaces is im-
portant because it enables programs to target specific work sites
and job tasks and may indicate meaningful management com-
mitment and involvement in health and safety.34

Media and Teaching Strategies

All programs delivered educational content using a combination of
media and different teaching techniques including oral lectures,
videos, posters, illustrations, and written instructions. Multimodal
training accommodates a variety of learning styles, which may
increase comprehension among a wide worker audience.7

TABLE 2. Comparison of Recommendations for Skin Protection

Recommendation

Danish Evidence-Based

Skin Protection Program

Evidence-Based

Program Modified

for Wet Workers

Skin Protection

Program for

Hairdressers

BGW Recommendations

for Health Care Workers

Netherlands Society of

Occupational Medicine

(NVAB) Guidelines

Featured in Held et al,15 2001;

Held et al,24 2002;

Clemmensen

et al,25 2005

Flyvholm et al,22 2005;

Sell et al,23 2005

Bregnhøj

et al,20 2012

Dulon et al,17 2009 van der Meer

et al,l18 2015

Country of origin Denmark Denmark Denmark Germany The Netherlands

Hand washing + + V + V

Protective gloves + + + + +

Type V V + + V

Duration of use + V + + V

Condition + + + V V

When to use + + + + +

Cotton gloves + + + + +

When to use + V V + +

Jewelry + + + + +

Moisturizers + + + + +

Type + + + V V

How to apply + V V + V

When to apply + + V + V

Disinfectants + + V + +

When to use V + V + +

Barrier creams V V V + V

When to use V V V + V

General + + + + +

Wet work V + + + +

Housework + V V + V

Outdoor work + V + V V

Industry specific V + + + V

BGW indicates Berufsgenossenschaft für Gesundheitsdienst und Wohlfahrtspflege (German for Professional Association for Health Services and Welfare).
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Content

Interventions that featured theoretical information on OCD,
hazard recognition, and exposure avoidance seemed to provide a
foundation of knowledge upon which to base recommendations
and practical exercises. Practical instruction on the use of gloves,
moisturizer, and hand cleansing appeared to be an effective edu-
cational strategy when combined with teaching guidelines for skin
protection (Table 2).

Provision of Supplies

Among the programs that recommended specific protection
measures, the provision of gloves, moisturizers, and disinfectants
was necessary for effective skin care in the workplace. Agner and
Held7 recommend that moisturizers and gloves be freely available
in the workplace if workplace skin protection programs are to
be successful. van Gils and colleagues14 advise that ensuring the
availability of skin resources and protective equipment improves
adherence to training recommendations.

Targeted Recommendations

Interventions featuring recommendations modified for specific
worker groups, as opposed to generic skin protection guidelines,
enabled targeting of information to a specific occupation, industry,
or work site, to improve impact. Program content that is highly
relevant to a worker’s daily tasks is crucial to the success of training
interventions and is what workers desire.7,35

Repeated Sessions

Most interventions featured repetition of training sessions16Y23

or follow-up using posters.15,18,26 This reinforcement of train-
ing maintains attention to the program and promotes continued
awareness of hazards and prevention practices.7

Management Engagement

Prevention behavior is predicted by both training received and
organizational factors related to workplace health and safety.36

These factors include policies and management practices that
influence a worker’s perception of employer attitudes toward health
and safety.36 Management commitment to health and safety is in-
tegral to the success of workplace health and safety interventions.37

Workers are sensitive to the perceived employer motivations for
providing training, and this impacts workers attitudes and values
toward training.35 Several interventions reviewed were designed
to engage audience at both the individual and organizational
levels; this engagement may have favored a shared culture of pre-
vention in the workplace.

Worker Engagement

Many programs took a participatory approach in training small
groups of workers or supervisors to act as role models.18,21Y25D
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These interventions empowered frontline workers to take an active
role in health and safety by enabling ownership for training and
leading by example among their coworkers.18

Knowledge Gaps and Future Research

Large, long-term, and follow-up studies are needed to confirm
the effectiveness of training interventions over time.13 Four of
the 12 studies had follow-up periods of 4 months or less, and 5 of
the 12 studies were 1 year or less in length. There was a small-
group 6-year follow-up study; however, the groups were no
longer well matched based on atopic disposition.32 In this study,
the authors noted the challenge of attributing long-term change
in OCD prevalence and work practices to a controlled educational
intervention because information spreads over time. Despite these
challenges, there is still a need for long-term studies of training
intervention effectiveness.

There is also a need for more program evaluations in actual
workplaces to determine whether training interventions can be
successful outside a research context or educational environment.
Programs undertaken by trainees in vocational schools and in-
stitutions where training, teaching, and learning are high priorities
may not be representative of the culture of health and safety in a
typical workplace. Although trainees are an important target
population, future studies should focus on evaluation of training
interventions among new workers in actual workplaces.

However, because workplaces vary in size and available train-
ing resources, the ideal setting of training may vary by industry.
In certain industries, such as hairdressing or food preparation,
workplaces tend to be small and may have less support to provide
training in the actual workplace. In this context, training may need
to be provided in the vocational school setting. The 3 studies in this
review that were implemented in vocational schools were well
suited to the potential resource level and size of participants’ future
workplaces. In contrast, well-resourced, possibly unionized work-
places such as hospitals and large manufacturing sites may have
the infrastructure and support to provide training on site. Future
research should explore the most effective setting for training
provision in a variety of sectors.

There is little information in the literature related to health and
safety training effectiveness in the context of workplace health and
safety culture, perhaps, in part, because most studies are not un-
dertaken in actual workplaces. Five interventions directly engaged
management in the workplace, devising a program specific to
managers,17 working with managers to plan the program,25 or
having managers establish an occupational health management
system dedicated to skin hazards.22Y24 These approaches address
the need for managerial support to build a culture of health and
safety in the workplace. In addition, 5 studies integrated a par-
ticipatory element in the implementation strategy.15,18,20Y23Workers
with contact dermatitis have indicated the value of a trusted su-
pervisor providing or embodying workplace training.35 Utilizing
the influence of workers in a supervisory role, these interventions

further support a favorable culture for successful application of
training in the workplace.38 Occupational health and safety cul-
ture shouldbe considered as apredictor of the success of interventions.
Interventions that arewell designedmay risk failure inworkplaces that
are culturally ill-equipped to support ongoing prevention prac-
tices.39,40 There is a need for more research into the role of organi-
zational health and safety culture in success of training programs.

Many of the programs reviewed featured recommendations
targeted to the prevention of irritant contact dermatitis with little
content on contact allergy.There is a need for evaluationof programs
featuring content on allergen exposure especially among workers
who are at increased risk of allergic contact dermatitis such as
hairdressers, bakers, metal workers, tannery workers, and others.41

Finally, all of the studies reviewed were conducted outside
North America. It remains to be seen whether the German and
Danish approaches are translatable to other jurisdictions including
North America. There is a need to develop and evaluate training
interventions for OCD, with consideration for cost-effectiveness,
in North America.

Strengths and Limitations

This was not a systematic review, nor did we perform a search of
the gray literature; however, we are unaware of other interven-
tions not captured in our search of the English-language litera-
ture. Limiting our search to articles published in English may have
excluded relevant studies published in other languages.

Because the programs featured in this review contained mul-
tiple interventions, it was not possible to determine which specific
element of each program or program delivery method was most
effective. In particular, we were unable to elucidate the role of
organizational culture in program efficacy.

In this review, we focused our search to primary prevention
(Fig. 1). There are a number of very similar secondary prevention
interventions19,42Y49 developed to prevent disease progression and
very few tertiary preventions19,50 strategies to improve manage-
ment of OCD; however, analysis of such programs was beyond the
scope of this review.

CONCLUSIONS

This review identified several primary prevention training in-
terventions that demonstrated the prevention of OCD among wet
workers in a variety of sectors, as well as manufacturing workers.
Effective primary prevention programs shared similar content but
differed in framing for specific audiences. These programs are
characterized by industry-specific recommendations, multimodal
learning, provision of skin care resources, repeated offerings, and
whole organization engagement. More research is needed to de-
termine programs’ long-term effectiveness and general applica-
bility of program structure beyond OCD, the role of organizational
culture and participatory action in program success, and trans-
lation of these programs into a North American context.
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