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Summary Background. Skin disorders accounted for one third of all recognised occupational dis-
eases in Denmark in 2010. Wet work is a risk factor for the development of occupational
hand eczema. The consequences of occupational hand eczema include sick leave, loss of
job and impaired quality of life.
Objectives. The aim of the present study was to investigate exposures related to cleaning
and the effect of an evidence-based educational intervention on the prevention of hand
eczema among hospital cleaners.
Patients/Materials/Methods. The intervention consisted of a 1 hr course in hand pro-
tective behaviour. All full-time cleaners working at Bispebjerg Hospital in January 2013
were invited to participate. The outcome measures were self-reported skin behaviour,
exposures, knowledge of skin protection and hand eczema severity index (HECSI).
Results. One hundred and five cleaners were invited to participate, of these 86 (82%)
were included. At follow-up after 3 months there was a shift towards fewer daily hand
washings and hand disinfections (p<0.001 and p=0.001 respectively). The number of
correct answers to the knowledge questions rose from 6.3 to 7.3 (p=0.006). The mean
HECSI score decreased from 2.8 to 1.8 at follow-up (p=0.002).
Conclusions. Data indicates a positive effect of a low-cost on-site educational interven-
tion for hospital cleaners.
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Skin disorders accounted for one third of all recognised
occupational diseases in Denmark in 2010 (1), and occu-
pational contact dermatitis on the hands was the predom-
inant form (2). Wet work is an important risk factor for
the development of occupational hand eczema (3). Irri-
tant contact dermatitis (ICD) accounts for about 70% of
all cases of occupational contact dermatitis, and 68% of
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ICD were caused by wet work (4). As a working group,
cleaners are exposed to wet work and use of gloves and
hospital cleaners, in particular, need to maintain a high
level of hygiene and are exposed to frequent hand washing
and hand disinfections.

A prevalence of hand dermatitis in hospital cleaning
workers of 12% has been reported (5). In 2010 clean-
ers constituted the third largest occupational group with
recognised occupational skin disease in Denmark, only
exceeded in numbers by healthcare workers and kitchen
personnel (2). The consequences of occupational hand
eczema include sick leave, loss of job, and impaired quality
of life, making prevention an important factor (6–8).

Several studies have shown a positive effect of evidence-
based educational intervention as primary prevention
with respect to occupational hand eczema in different

© 2014 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
Contact Dermatitis 1



EDUCATIONAL INTERVENTION AND HAND ECZEMA • CLEMMENSEN ET AL.

occupations, e.g. healthcare workers, hairdressing
apprentices, gut cleaners and cheese dairy workers
(9–15). An educational intervention for employees at old
people’s homes in a randomised controlled study created a
significant change in hand protective behaviour and level
of knowledge and led to fewer clinical skin symptoms in
the intervention group (12). The educational programme
was focused on frontline employees who passed on the
information to other employees. The implementation
method has been shown to be an important determinant
for the overall results, and the importance of focusing on
management as well as the operational level has been
emphasised (16). An effect of educational interventions
as secondary intervention has also been shown in several
studies (17–19).

The aim of the present study was to investigate the
effect of low cost, ‘on-site’, evidence-based training in
the prevention of hand eczema among hospital cleaners.
A second aim was to display exposures related to the
job of hospital cleaners. To our knowledge no previous
study has examined the effect of a primary intervention
on hospital cleaners.

Materials and Methods

This study has a prospective one-group pre-post-design.
The intervention was a 1-hr long training course consist-
ing of an oral presentation and practical training based on
an evidence-based skin protection programme (20). The
skin programme included 10 recommendations based on
evidence from experimental and epidemiological studies
(20), and was recently confirmed to be effective in an
intervention study of healthcare personnel with hand
eczema (19). The intervention was planned and effectu-
ated as a partnership between the cleaning service unit
and the dermatological department, Bispebjerg University
Hospital. Data was assembled during the course (baseline)
and at follow-up 3 months later. The outcome measures
were self-reported skin protective behaviour, exposures,
knowledge of skin protection and skin symptoms. The lat-
ter were assessed using the hand eczema severity index
(HECSI) (21).

Study population

Permanent employees, working day time and full-time
as cleaners at Bispebjerg University Hospital in January
2013. Participants were included in the study when they
had participated in a course.

Intervention

The intervention consisted of a 1-hr course. Seven to 14
hospital cleaners attended each course, and two medical

Table 1. Skin care programme

Use protective gloves when performing wet-work tasks
Protective gloves should be used when necessary but for as short a

time as possible
Protective gloves should be intact and clean and dry inside
When using protective gloves for more than 10 min wear a cotton

glove underneath
Wash your hands in lukewarm water. Rinse and dry them

thoroughly after washing
Hand wash may be substituted by use of disinfectant when the

hands are not visibly dirty
Do not wear rings at work
Select a moisturiser, which is lipid-rich and fragrance-free
Apply moisturisers on the whole hand. Apply moisturiser on your

hands during the workday or after work
Take care also when you do domestic work and use warm gloves

when going outside in winter

personnel experienced in health education in relation to
hand eczema, were teachers on the course. A wide vari-
ety of ethnic groups were represented among the hospi-
tal cleaners. All participants were able to understand and
speak Danish, but in order to ensure understanding; par-
ticipants with basic Danish skills were paired with par-
ticipants with the same first language and better Danish
skills. The course lasted for 60 min, and consisted of a
lecture combined with practical exercises, during which
the participants were instructed in how to use differ-
ent moisturisers, hand disinfectants and different types
of gloves. Information was kept simple and was based on
the results of epidemiological and clinical studies (20), see
Table 1. Illustrations were used to ensure understanding,
and the hand protection advice also included informa-
tion about early signs of hand eczema. The participants
received a card with 10 evidence-based recommendations
(Table 1), a small bag with free small samples of lipid rich
and unscented moisturisers and a certificate of participa-
tion. To facilitate access to medical advice the participants
received an e-mail address they could use if they expe-
rienced symptoms and wanted to book an appointment
with a dermatologist.

To ensure management involvement and support, the
management of the cleaning department was involved
in the planning of the intervention, and a supervising
hospital cleaner participated in each course.

Questionnaire

Workers invited to participate (n=105) received a
paper-based questionnaire in January 2013 before the
first course (first questionnaire), and again 3 months after
their participation in a course (follow-up questionnaire).
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Both questionnaires had questions on knowledge of
hand protection behaviour (22). The first questionnaire
also had questions on past and present hand eczema,
atopic eczema and demographic variables. Past or present
hand eczema was assessed with the questions, ‘Have
you, or have you previously had hand eczema?’ with the
options, ‘yes’/‘no’, and if yes, ‘When did you last have
hand eczema?’ with the options, ‘I have hand eczema
now’/‘I have had hand eczema in the past year’/‘it has
been more than a year since I have last had hand eczema’.

The second questionnaire had a question about which
languages were spoken in the participants’ home and
some questions on evaluation of the course.

The behaviour part of the questionnaires was a modi-
fied and shorter version of a previously used questionnaire
(23). The questions on knowledge of hand eczema were
adapted to people without hand eczema from a question-
naire used in a previous study (22).

Clinical examination

At the beginning of each course, each participant was
evaluated with the hand eczema severity index (HECSI)
by one of the teachers responsible for the course that was
either a trained dermatological nurse or a medical stu-
dent trained in the use of HECSI. HECSI is a tool used
for standardised clinical grading of hand eczema (21).

The participants were reassessed with HECSI approxi-
mately 3 months after their participation in the course.
HECSI has previously been found useful with respect to
evaluation of skin symptoms in a primary prevention
programme (9).

Statistical analysis

The Wilcoxon signed rank test was used for paired data on
ordinal scale and quantitative data. McNemar’s test was
used for paired data on nominal scale. Data was analysed
with SPSS™ 20. All tests applied were two-tailed, and a
significance level of 0.05 was chosen. Two of the knowl-
edge questions had two correct answers. These are in the
data analysis processed as two separate questions.

In Tables 3 and 4 only participants that returned both
questionnaires are included, because only these can be
included in the paired analysis.

The study was approved by the Danish Data Protection
agency.

Results

One hundred and five cleaners were invited to partici-
pate in the study. Of these 86 (82%) participated in a
course and were included in the study. Of the 86 included
participants, 75 responded to the first questionnaire, 79

Fig. 1. Flow-diagram.
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Table 2. Demographic data

Age∗ (n=84) years Median (range) 44 (27–64)

Sex (n=86) Men n (%) 27 (31.4)

Female n (%) 59 (68.6)

Self-reported hand
eczema at baseline†

(n=75)

Present n (%) 8 (10.7)

Past n (%) 9 (12.0)

∗It was not possible to get the age for two participants.
†Only respondents to the first questionnaire.

to the second questionnaire, 4 did not receive the sec-
ond questionnaire, either because they were no longer
employed at the workplace (n=2), or on maternity leave
(n=1) or sick leave (n=1). Sixty nine (80%) responded
to both questionnaires. All participants were evaluated
according to the hand eczema severity index (HECSI) at
the course and 82 (95%) at follow-up, see Fig. 1.

The mean follow-up time was 111 days (median
115 days, range 64–195). None of the participants used
the opportunity to be seen by a dermatologist without
having to go through the commonly used referral system
going through the patient’s general practitioner.

Demographic data can be seen in Table 2. At base-
line 11% (n=8) had self-reported hand eczema and 12%
(n=9) had a self-reported history of hand eczema.

Exposures

Answers to the exposure questions in the two question-
naires are shown in Table 3. There was a significant
shift towards fewer daily hand washings as well as hand
disinfections, from baseline to follow-up (p<0.001 and
p=0.001, respectively). There was no significant change
in hours exposed to wet work overall, however, fewer
participants reported that they were exposed to wet
work more than 5 hr/day at follow-up than at baseline
(p=0.021), see Table 3. No significant change from
baseline to follow up was found with respect to use of pro-
tective gloves (hours/day), type of protective gloves used,
availability of hand moisturiser at work and use of hand
moisturiser at work (Table 3). There was no significant
change in number of daily hand washes outside work
from baseline to follow-up.

Knowledge

The percentage of correct answers to the knowledge ques-
tions for the participants that responded to both ques-
tionnaires is given in Table 4. Overall the mean number
of correct answers (not including the last question

addressing use of corticosteroids) rose from 6.3 to 7.3
(p=0.006).

There was a significant increase in the frequency of cor-
rect answers from baseline to follow-up with respect to the
question, ‘Which of the following statements concerning
moisturisers do you believe is correct?’ from 52 to 69%
(p=0.041), the same was found for the question, ‘When
should you use cotton gloves under protective gloves?
(rubber or plastic gloves)’, (39% vs. 66%, p=0.027). Also
more participants at follow-up correctly identified that it
is important to use a moisturiser with a high content of
fat to prevent hand eczema (54% vs. 73%, p=0.017). No
significant changes were seen with respect to the other
questions.

HECSI

The mean HECSI score decreased from 2.8 at baseline to
1.8 at follow-up for the 82 participants that participated
in both the course and in follow-up, (p=0.002, Table 5).

In total 86 participants were assessed with HECSI at
baseline. Of these 42% had a score of 0, 42% a score of
1–5, and 16% a score above 5, with the maximum score
being 16. Of the 75 participants who returned the first
questionnaire, 8 (10.7%) reported present hand eczema;
half of these had a score over 5, while 9 (12.0%) par-
ticipants reporting no present hand eczema had a score
above 5. Eighty two participants were assessed with HECSI
at follow-up. Here 62% had a score of 0, 28% a score of
1–5, and 10% a score of more than 5 with a maximum
of 24.

Discussion

In the present one-group, pre-post design study the effect
of a low-cost ‘on-site’ educational intervention was inves-
tigated. The intervention focused on the operational level
as well as management. The results show a significant
improvement in behaviour, increase in knowledge, and
decrease in skin symptoms when re-investigated after
3 months. The study also shows that cleaning staff have
a high degree of exposure to wet work.

Exposure and knowledge

Overall, the participants had a high degree of exposure
to hand damaging work, with 32.8% reporting exposure
to wet work for more than 5 hr a day at baseline and
almost a fifth at follow-up. A previous study by Jungbauer
et al. showed that healthcare workers over-reported wet
work in the questionnaire when compared to observa-
tion, which showed less than half the duration of wet work
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Table 3. Exposure and hand protective behaviour. Only those who have replied to both questionnaires (n=69)

Baseline Follow-up

N % ∗ N % ∗
p-value

(Wilcoxon signed ranks test)

Work related No of hand disinfections daily at work
None 3 4.3 1 1.4 –
1–5 9 13.0 12 17.4 –

6–10 13 18.8 25 36.2 –
11–15 10 14.5 8 11.6 –
16–20 13 18.8 8 11.6 –
>20 19 27.5 8 11.6 0.001

Missing answers 2 2.9 7 10.1 –
No of hand washings daily at work

None 0 0 1 1.4 –
1–5 10 14.5 19 27.5 –

6–10 15 21.7 20 29.0 –
11–15 9 13.0 5 7.2 –
16–20 13 18.8 6 8.7 –
>20 16 23.2 5 7.2 <0.001

Missing answers 6 8.7 13 18.6 –
Hours exposed to wet work during a work day (hr/day)

None 3 4.3 2 2.9 –
<0.5 10 14.5 13 18.8 –
0.5–2 12 17.4 12 17.4 –
2–3 11 15.9 12 17.4 –
3–5 9 13.0 16 23.2 –

More than 5 22 31.9 12 17.4 0.183
Missing answers 2 2.9 2 2.9 –

Use of protective gloves during work (hr/day)
None 1 1.4 1 1.4 –
<0.5 3 4.3 4 5.8 –
0.5–2 2 2.9 4 5.8 –
2–3 5 7.2 9 5.8 –
3–5 22 31.9 28 13.0 –

More than 5 34 49.3 23 40.6 0.050
Missing answers 2 2.9 0 0.0 –

Type of protective gloves used (several types could be ticked)
Latex (unpowdered) 33 35.9 44 48.4 –

Synthetic rubber 20 21.7 18 19.8 –
Plastic 23 25.0 16 17.6 –

Cotton under rubber gloves 7 7.6 11 12.1 –
Do not know 6 6.5 0 0.0 –

Do not use gloves 1 1.1 0 0.0 0.716
Missing answers 2 2.9 2 2.9 –

Is there hand moisturiser available at your workplace?
No 6 8.7 2 2.9 –
Yes 62 89.9 65 94.2 0.375†

Missing answers 1 1.4 2 2.9 –
How often do you use moisturiser on your hands while at work?

Do not use 3 4.3 1 1.4 –
Not every day 6 8.7 7 10.1 –

1–2 times per day 19 27.5 22 31.9 –
More than 2 times per day 40 58.0 37 53.6 0.873

Missing answers 1 1.4 2 2.9 –
Outside work No of hand washings daily outside work

1–5 21 30.4 21 30.4 –
6–10 24 34.8 27 39.1 –

11–15 10 14.5 13 18.8 –
16–20 5 7.2 4 5.8 –
>20 8 11.6 4 5.8 0.393

Missing answers 1 1.4 0 0.0 –

∗Who responded to both questionnaires.
†McNemer’s test.
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Table 4. Knowledge questions (n=69)

Baseline Follow-up

Questions

Answers (correct answers

are in italic) n % ∗ N % ∗

p-value

(McNemer’s

test)

Which of the following statements
concerning moisturisers do you believe is
correct?

Moisturiser must be used frequently by individuals suffering
from hand eczema, because it is an important treatment
of hand eczema.

34 49.3 42 60.9 0.041

Other answer options:

It is important not to use moisturiser too frequently because
it inhibits the skins natural moisture ability

Moisturiser must not be applied on eczema.

When should you use protection gloves
(rubber or plastic gloves) when you suffer
from hand eczema? (more options)

When you do wet work 48 69.6 55 79.7 0.189

When cooking/handling of food 26 37.7 29 42.0 1.000

Other answer options:

Never

The whole time

Is it important whether you wear your finger
rings or not when you have hand eczema?

Yes 40 58.0 53 76.8 0.143
Other answer option:

No

What temperature should the water be
when you wash your hands?

Cold/lukewarm 54 78.3 58 84.1 1.000
Other answer options:

Warm

It does not matter

When should you use hand disinfection
instead of soap and water?

When the hands are not visibly dirty 26 37.7 36 52.2 0.189
Other answer options:

Always

When the hands are visibly dirty

Never

When should you use cotton gloves under
protection gloves? (rubber or plastic
gloves)

When you use protection gloves for more than 10 min. 23 33.3 42 60.9 0.027

Other answer options:

Always when you use protection gloves

Never

Which of the following statements do you
believe is correct?

You should use gloves outside in cool weather to protect
the hands against becoming dry

47 68.1 44 63.8 1.000

Other answer option:

You should not necessarily use gloves in cool weather, as
fresh air and sun are important

Which moisturiser should you use for the
hands to prevent or treat hand eczema?
(more options)

A moisturiser with a high amount of fat 37 53.6 48 69.6 0.017

A moisturiser without perfume 44 63.8 35 50.7 0.230

Other answer options:

A moisturiser with a high amount of water

Where on the hands should the moisturiser
be applied?

On the whole hand 59 85.5 60 87.0 1.000
Other answer options:

Only at the site of eczema

Only on the palm of the hand and the fingers

Only on the back of the hand and the fingers

Where on the hands should steroid cream be
applied?†

Only at the site of eczema 11 68.8 9 69.2 1.000
Other answer options:

Only on the palm of the hand and the fingers

Only on the back of the hand and the fingers

On the whole hand

∗Who responded to both questionnaires.
†Question to patients with past or present hand eczema only.
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Table 5. HECSI (n=82)

Baseline Follow-up
p for

difference ∗

HECSI (mean score/SD) 2.8/4.0 1.8/4.4 0.002

SD, standard deviation.
∗Related samples Wilcoxon signed ranked test.

(24). Therefore, the self-report of exposure to hand dam-
aging work must be considered with caution, but even
with the risk of over-reporting in mind the data indicates
that the cleaning personnel in this study is highly exposed.
In a study by the same group, office cleaning workers were
observed, and it was found that wet work made up 50% of
the cleaning time confirming that cleaning work is a wet
work occupation (25).

The decrease in the number of hours spent with wet
hands, following the intervention, is seen as a positive out-
come of the intervention. The change is a combination
of less hours with occlusive gloves (included in the wet
work parameter), as well as a decrease in numbers of hand
washings. Other studies have also shown increased hand
protective behaviour in groups who received an educa-
tional intervention (9–15). A study of employees in old
peoples’ homes also showed a decrease in hand wash-
ing (12). In the same study the intervention group had
a significantly higher score in the study’s knowledge quiz
than the control group, which is in agreement with our
findings (12). But it is important that this decrease in
hand washes do not lead to a poorer hygiene and that
the cleaning personnel wash their hands in the right sit-
uations, which would be interesting to explore in future
studies. A shift towards better hand protective behaviour
was also seen in a study of hairdressing apprentices, who
were given a hand protective training programme at their
school (9). In that study 68% of the control group did
wet work for more than 2 hr/day compared to 50% of the
intervention group (9). In our study we found a small
decrease only in participants who reported more than
2 hr of wet work per day, but a larger decrease in those
reporting more than 5 hr of wet work per day from 33 to
18%. This difference may be due to an even higher degree
of wet work in cleaning than in hairdressing.

With respect to the answers on knowledge and
behaviour questions in our questionnaire it is inter-
esting that an increased number of correct answers on
the question about use of moisturisers is not reflected in
behaviour. Also improved behaviour with respect to hand
washing is not reflected by an increased knowledge about
this. This highlights that knowledge is not always enough
and that behaviour perhaps can be changed without
understanding the rationale for this change.

Clinical examination
The ultimate goal for prevention programmes is the
prevention of the disease in question. We find that the
participants had a significantly lower HECSI score at
follow-up than when on the course. In previous studies
of student auxiliary nurses and hairdressing appren-
tices, respectively, similar positive effects of educational
interventions were reported (9, 13). In these studies the
intervention was offered to students and apprentices as
opposed to the present study where the intervention was
directed at workers on site. Our focus has been to illus-
trate the effect of the intervention, using a modification
of methods that have already been assessed as positive
in different set-ups. We find that 12% of the participants
reporting no present hand eczema in the baseline ques-
tionnaire had a HECSI score above 5 at baseline. This
could perhaps be explained by an acceptance of hand
eczema symptoms as being normal.

A limitation of this study was the lack of a control
group and another limitation was that it was not blinded.
It is also a limitation that the study was carried out over
only half a year as this make it impossible to control for
a seasonal effect on the severity of hand eczema. The
strength of our study is the high level of participation in
the educational programme and in the response rate to
the questionnaires. Another important aspect is that it is
a low cost intervention in real life settings, directed at both
workers and management.

In this study the management was involved in the
planning and encouragement of the study to ensure that
there was an overall organisational involvement and
acceptance of the importance of hand eczema preven-
tion. The management had a positive attitude towards
the intervention, and took responsibility to encourage
workers to participate in the course. Previous studies
have shown that a combination of a top-down and a
bottom-up implementation method, is effective when try-
ing to reduce work-related skin problems (16). Cleaners
are a group who normally do not receive much attention.
It is a group with a low level of influence on their work
and low level of education, which often is a predictor of
higher morbidity, and we assume that it is of particular
importance for this group that management is involved
in the preventive programme.

In conclusion, our data indicates a positive effect of
a low-cost on-site educational intervention for hospital
cleaners. The effect is seen on behaviour, knowledge and
skin symptoms. The study also confirms that hospital
cleaning workers have a high degree of exposure to hand
damaging work. In the present study the management
was involved in planning and promotion of the study. This
might have had a positive effect on the outcome, however,
this needs to be evaluated in future studies.
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