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Prevention of work related skin problems: an intervention
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Aims: To evaluate the effect of implementation of an evidence based skin care programme for wet
work employees as part of an occupational health and safety management system.

Methods: 375 wet work employees were included in a prospective randomised controlled trial, allo-
cated to either intervention (n = 207) or control (n = 168). The intervention group was exposed to a
skin care programme during the five month study period. The intervention included an educational pro-
gramme for a group of frontline employees, who underwent formalised training, and subsequently
introduced the information to their colleagues. As part of the intervention a skin care policy including
written instructions was established at each workplace. Both groups answered a test quiz, completed
questionnaires on behaviour and symptoms, and underwent clinical examination of their hands before
and after the five month period.

Results: No difference between the intervention and the control group was found at baseline with
respect to clinical symptoms or behaviour. Evaluation after the five months of intervention revealed a
significantly higher information level on skin care in the intervention group compared to the control
group, a significant change in behaviour in the intervention group but not in the control group, and sig-
nificantly less skin symptoms as evaluated clinically in the intervention group but not in the control
group. No significant difference was found for self reported skin problems.

Conclusions: The infervention was successful with respect to information level (knowledge), behaviour,
and clinical symptoms. Implementation of a skin care programme as part of an occupational health and
safety management system is recommended as a prophylactic measure for employees in wet occupa-

tions.

cases for which compensation is payable.' The most com-

mon work related dermatosis is contact dermatitis; the
annual incidence is reported to be 12.9 per 100 000 workers.?
As occupational skin diseases are disabling,” mostly affect
young people, are expensive for society, and recently were
reported to be an important predictor for long term
unemployment,” prevention is necessary. Occupational con-
tact dermatitis (OCD) is most often localised to the hands, and
employees in wet occupations are at increased risk of this
disease.' Epidemiological and clinical studies have identified
risk factors for development of irritant skin reactions in wet
occupations, and experimental studies have identified preven-
tive measures that may reduce the risk of getting OCD. On the
basis of these studies an evidence based skin care programme
has been developed. Implementation of the skin care
programme was by formation of participatory teams,’ " and by
using selected specifications from an occupational health and
safety management system.”

The aim of the present study was to investigate the effect of
implementation of a skin care programme in a wet work
occupation as part of an occupational health and safety man-
agement system with respect to improvement of knowledge
about skin care, change of behaviour, and reduction of irritant
skin symptoms.

Skin diseases constitute up to 30% of all occupational dis-

METHODS

Population

The study population was recruited among employees (nurs-
ing, kitchen, and cleaning) from seven old people’s homes in
the City of Copenhagen. Inclusion criteria were: being a
permanent employee, having wet work, and a working week of
at least 28 hours. Each of the seven workplaces was allocated
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by random to either the intervention group or the control
group. A total of 375 employees were included in the study,
207 in the intervention group and 168 in the control group.
Power analysis calculated that in order to detect 20% improve-
ment (clinical evaluation) in the intervention group, a sample
size of 210 participants equally divided between the two
groups had to be included.” All employees were informed
about the project at information meetings. Participation in the
study was voluntary, all participants gave informed written
consent, and the local ethical committee approved the study.

Random selection procedure

All old people’s homes located in the City of Copenhagen
(n = 110) were divided into three groups according to the
number of employees (<40, 40-70, and >70). Subsequently
three workplaces (one of each size) were randomly chosen for
the intervention group and four for the control group (to get a
fairly equal number of participants in the two groups). If an
old people’s home did not want to participate in the study,
another was randomly chosen from the same group.

Study design

The intervention group (I) and the control group (C) were
examined twice; at the start (T, October to November 1998)
and at the end of the study, five months later (T,, March to
April 1999). The intervention group was exposed to a skin care
programme during the study period.

Intervention

A formalised educational programme was given in each work-
place to a team of frontline employees (10-20 persons) called
the participatory team. This team included employees willing
to undergo an educational programme and willing to teach
and instruct other employees. The workplace did itself choose
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Table 1  Demographic profile (characteristics at baseline)

Characteristics Intervention Control p value
No. of employees 207 168

Participationt 83% 76% 0.144
Women (n) 193 (93%) 149 (89%) 0.144
Drop outs (n) 51 (25%) 37 (22%) 0.62
Age (y) (mean and range) 42.4 (21-61) 40.2 (19-62) 0.044*
Average duration of employment (y) (median and quartiles) 5 (2-11) 4(1-9) 0.44
Weekly work hours (no.) (median and quartiles) 35 (30-37) 35 (32-37) 0.73
Atopic dermatitist (doctor diagnosed) (%) 10.7 6.0 0.14
Rhiniis (%) 24.6 19.9 0.32
Asthma (%) 10.7 10.3 1.00
Ear piercing (%) 82.1 80.8 0.79
Metal rash (%) 44.6 37.5 0.20
Children <4 y (%) 9.3 18.5 0.010*
Dishwashing machine (%) 32 25 0.17

*Indicates p<0.05.

eczema, atopic dermatitis)?”.

tData indicate percentage of employees who actually participated out of the possible number of employees.
$The question in the questionnaire was: “Has a doctor ever told you that you have atopic eczema (childhood

Table 2  Reasons for dropping out and not participating at T,
Intervention Control
Change of job during the intervention period (n) 19 11
Sick leave, maternity leave, holiday, or course attendance (n) 16 15
Did not want to participate in the follow up examination (n) 16 11
Participants who were lost to follow up at T, (total n) 51 37

the members of the participatory team, but it was mandatory
that 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).

The purpose of the educational programme (see Appendix)
was to give the participants prerequisites to understand an
evidence based skin care programme, to develop a skin care
policy with written instructions referring to the skin care pro-
gramme, and to train the participants in communicating the
skin care policy to their colleagues. After training, the partici-
patory team subsequently passed the information on to their
colleagues. They could choose freely the way of communica-
tion; for example, by arranging information meetings, making
posters, or giving individual instructions to each employee.
Provision of written instructions was, however, mandatory. All
instructions had to be approved by the local safety board
before implementation.

In the evidence based skin care programme, current knowl-
edge from epidemiological and experimental studies was used
about proper glove use, correct hand wash, and use of hand
disinfectants and moisturisers. The skin care programme is
given in details elsewhere." Together with the educational
programme, moisturisers (fragrance free and with full ingre-
dient list but without the trade name) with documented
efficacy," and cotton gloves” were freely available for all
employees.

Evaluation of knowledge

At T, all participants took part in a quiz testing basic
knowledge about skin care. The quiz included seven questions
concerning water temperature for hand washing, use of finger
rings, use of disinfectants, use of protective gloves and cotton
gloves, how to treat dry skin, and choice of moisturiser.

Evaluation of behaviour and skin symptoms
Examination of the intervention and the control group was
performed at T, and T, by self administered questionnaires and

clinical examinations. The questionnaire included baseline
characteristics, results from which are reported in table 1,
prior and present skin symptoms, and questions on behaviour.
Afterwards a trained doctor or nurse examined their hands. In
order to ensure that the doctor and the nurse were not biased
in the clinical evaluation, a blinded dermatologist on the same
day additionally examined a subset of the patients at T,. Clini-
cal examination included registration of symptoms and
localisation; results were transformed into a scoring system
dividing the participants into five groups: no skin symptoms,
very mild, mild, moderate, and severe.

Statistics

The statistical software package SPSS 10.0 was used.
Non-parametric statistics were used for cross sectional analy-
sis (comparison of independent groups: Mann—-Whitney (con-
tinuous and ordinal data), and Pearson’s x* test (Fisher’s exact
test in 2x2 tables) (categorical data)) and for analysis of
change over time (paired data: McNemars (dichotomous data)
and marginal homogeneity test (ordinal data)).” * A Mann—
Whitney test was used to see whether the change in the inter-
vention group was significantly different from the change in
the control group (Al v AC). If this test was significant, a more
causal interpretation on the effect of the intervention is feasi-
ble. Kappa analysis was used to test for interobserver
agreement.” Logistic binary regression analyses were used to
identify risk factors/preventive measures for skin symptoms at
baseline, for reduction of skin symptoms during the study, and
for analysis of drop outs. All tests applied were two tailed, and
a significance level of 0.05 was chosen.

RESULTS

A total of 207 and 168 employees were recruited to the inter-
vention group and the control group, respectively (T,); 75%
(156/207) in the intervention group and 78% (131/168) in the
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Wet hands
A p = 0.001* p=1.00
100%
5 Al v AC
80% p=0.019* B >4 h/day
60% H 3-4 h/day
40% [ 1-2 h/day
20% [J 0-1 h/day
0% ! ! ! ! |
T Ta T T,
Intervention Control
Hand washing
C p=0.10 p=0.10
100%
5 Al v AC
80% p=0.80 W >20/day
60% M 15-20/day
40% [ 11-15/day
20% [J 0-10/day
0% ! ! ! ! \
T Ta T T,
Intervention Control
Daily use of hand disinfectants
E p = 0.003* p=1.00
100%
i Al v AC
80% p =0.058
60% 1 No
40% M Yes
20%
0%
T T, T T
Intervention Control
Daily use of moisturiser on the hands
G p =0.06 p=1.00
100%
i Al v AC
80% p=0.112
60% 1 No
40% M Yes
20%
0%
T T, T T
Intervention Control
Figure 1
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Cotton gloves
p < 0.0001*

100%
80%

60% [] Never
400 M Sometimes
) B Always

20%
0%
T T, T Ty
Intervention Control
Use of protective gloves
D p=1.00 p=0.80
100%
N Al v AC
80% p = 0.540 W >4h/day
60% B 3-4 h/day
40% [0 1-2 h/day
20% [J 0-1 h/day
0% ! ! ! ! \
T Ty T T,
Intervention Control
Wear finger rings at work (T)
p =0.009*
100%
80%
60% [J Never
40% B Always
20%

o,

Intervention ~ Control

Daily behaviour with respect to wet work (hours), use of cotton gloves, frequency of hand washing, use of gloves, disinfectants,

finger rings (only data from T, are available), and moisturisers at T, and T, in the infervention group and in the control group. *Indicates

p < 0.05.

control group fulfilled the study and participated at T,. Table 1
gives characteristics of the intervention group and the control
group.

Drop outs

A total of 25% (51/207) in the intervention group and 22% (37/
168) in the control group dropped out and did not participate at
T,. Table 2 gives reasons for dropping out. When comparing drop
outs with participants who completed the five month period, no
significant differences were found with respect to basal charac-
teristics (see table 1), wet work behaviour at T,, or occurrence of
skin symptoms (self reported and clinical examination) at T, in
a binary logistic regression analysis.
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Knowledge

The intervention group had a significantly higher score in the
quiz (mean rank: 156) compared to the control group (mean
rank: 128) (p = 0.003); 65% (100/155) in the intervention
group compared to 49% (65/127) in the control group had
more than five correct answers in the quiz (p = 0.029).
Median values and 25/75 percentiles were 6 (5/7) correct
answers in the intervention group and 5 (4/7) correct answers
in the control group.

Behaviour
Figure 1 presents data on behaviour with respect to wet work
(hours), use of gloves, moisturisers, disinfectants, and finger
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Table 3  Clinical examination of a subset of participants (n=67) by the
nurse/doctor as well as by a blinded dermatologist (T,)
Doctor/nurse Dermatologist
Grading Intervention Control Intervention Control
None/very mild 23 22 23 25
Mild/moderate/severe 4 18 4 15
Intervention v control p=0.016* p=0.055
*Indicates p<0.05.
p < 0.0001 p=1.00 p < 0.0002). A subsample of participants (n = 67) was exam-
— — ined twice at T, by the doctor or the nurse as well as by the
100% blinded dermatologist (table 3). When testing for interob-
. AlvAC l Severe
80% p < 0.0002* server agreement between the doctor/nurse and the derma-
B Moderate tologist, a kappa value of 0.68 was found.
60% .
[ Mild
40% B Very mild Regression.analysis .
209 ] No symptoms Two regression analyses were performed in order to assess
° possible risk factors/preventive measures for (1) baseline level
0% ‘ ‘ ‘ ‘ | of skin symptoms and (2) change in skin symptoms in the
n T2 T T2 intervention group from T, to T,. The dependent variables were
|nferv‘°i'gig” CO”]"':?{ in both cases derived from the ordinal scale used for clinical
n= n=

Figure 2 Results from the clinical examination. *Indicates
p < 0.05.

rings at T, and T,. No difference between the intervention and
the control group was found at T, with respect to behaviour.
The number of wet work hours was significantly reduced (38%
had wet hands for more than one hour a day at T, compared to
24% at T,, p < 0.001), and the use of cotton gloves was signifi-
cantly increased in the intervention group from T, to T, (16%
used cotton gloves at T, compared to 47% at T,, p < 0.0001),
while no change was observed in the control group (fig 1A,B).
Furthermore, this change in the intervention group was
significantly different from the change in the control group
(AT v AC, p < 0.019 and p < 0.0001 respectively). The number
of hand washes and time wearing protective gloves as well as
the use of moisturisers remained unchanged throughout the
study period (fig 1C,D,G). The use of disinfectants was
reduced in the intervention group (30% used hand disinfect-
ants at T, compared to 19% at T,, p < 0.003) but not in the
control group (fig 1E). Significantly less participants wore
daily finger rings in the intervention group compared to the
control group at T, (61% never used finger rings at work in the
intervention group compared to 44% in the control group,
p < 0.009; fig 1F).

Skin symptoms

Self reported skin problems

Participants having two or more of the following symptoms:
redness, vesicles, papules, itching, scaling, dryness, fissuring,
rough and thickened, or suppurate skin changes lately or at
present were registered as having skin problems. At T, 25% in
the intervention and 30% in the control group had current skin
problems on their hands (p = 0.32); figures for T, were 27% in
the intervention group and 34% in the control group (p = 0.40).

Clinical examination

Figure 2 gives results from the clinical examination. No differ-
ence between the intervention and the control group was
found at T, with respect to clinical skin symptoms. After the
intervention less skin symptoms were found in the interven-
tion group (p < 0.0001) but not in the control group
(p = 1.00). Furthermore, the change in clinical skin symp-
toms during the study period was significantly different
between the intervention and the control group (AI v AC,

evaluation of skin symptoms and were transformed to a
dichotomous scale to be able to perform binary logistic
regression. The baseline level of skin symptoms was measured
as “none/very mild” versus “mild/moderate/severe”. The
change in skin symptoms was measured as “improved” versus
“unchanged/not improved”. Potential predictors were relevant
demographic data, data on behaviour, and results from the
clinical examination. To avoid too many independent variables
in the regression model, the potential predictors were initially
screened in a bivariate analysis for partial association to the
dependent variables. A significance level of 0.15 was used here
to include the predictors into to the logistic regression. How-
ever, the variables “age”, “children <4 years”, and “group
membership (I v C)” were included regardless of the outcome
of the screening. The selection of significant predictors
followed a forward stepwise procedure. After the selection, the
models were re-estimated by entering all significant variables
en bloc. In the first model risk factors identified as significant
for having skin symptoms of “mild/moderate/severe” degree
at baseline were indicator variables for “previous or present
atopic dermatitis” (OR = 2.18; CI: 1.04 to 4.56; p = 0.038) and
“history of metal rash” (OR = 1.63; CL: 1.05 to 2.5; p = 0.029).
In the second model, no significant predictors for the change
in skin symptoms were found.

How the intervention was implemented

The following data are from T, showing how the intervention
was implemented in the intervention group: 90% of the
participants agreed that they had received information about
good skin care during the five month of intervention; 97% of
the employees had received moisturisers that were freely pro-
vided; 79% had received cotton gloves; and 59% of the partici-
pants stated they had either a huge or almost huge benefit
from the educational programme.

DISCUSSION

Results of the present study show that an educational
programme directed at participatory teams may be a success-
ful preventive measure at workplaces with wet work.
Information level about skin care was significantly improved
in the intervention group and risk behaviour was minimised
in important domains: number of hours with wet hands was
reduced and use of cotton gloves increased. Furthermore, a
statistically significantly reduced number and severity of irri-
tant skin symptoms on the hands was found in the interven-
tion group compared to the control group.
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Recently the use of participatory programmes, which
means that employees and management cooperatively iden-
tify safety and health problems and implement appropriate
changes in work practices, has been tested successfully in
healthcare employees.®’

In the present study the intervention included formation of
participatory teams, which implies education of a group of
frontline employees and members of management who
subsequently communicate the information to their col-
leagues. This ensures that the recommendations in the
evidence based skin care programme are passed on to all
employees in a form that is understood and accepted.
Furthermore, the intervention used selected parts of an occu-
pational health and safety system, including a development of
a skin care policy authorised by the top management of the
organisation.® This ensures that the system is integrated in all
levels of the organisational structure at the workplace and that
the management is committed to support and enforce the
policy.” The intervention is aimed at the workplace and not at
the individual subject, which means that the motivation of the
individual is less important, as the policy for the workplace as
such is influenced. A recent postal questionnaire survey of
1100 UK companies revealed that only 27% had a skin care
policy.'

The recommendations in the skin care programme were
based on scientific results from experimental and epidemio-
logical studies, and were as such documented to be effective
beforehand. Moisturisers and cotton gloves were provided for
the working places during the intervention period to make
sure that the intervention was not blocked by practical prob-
lems. The success of the intervention in the present study may
be related to the fact that the behavioural changes were
limited to small practical changes during work hours (for
example, use of cotton gloves, wash hands instead of using
hand disinfectants). Furthermore, positive changes in skin
symptoms caused by altered behaviour can be followed closely
and motivate the employees to continue the skin care
programme. Contact dermatitis is an intermittent disease
showing great intraindividual variation over time and with
seasons. This is probably the reason why we could not find any
significant variables associated with improvement of skin
symptoms in the intervention group.

In the present study focus was on registration of skin
symptoms/problems, and not on identification of hand eczema
cases. Dry or chapped skin on the hands grades imperceptively
into irritant contact dermatitis,” and the line dividing
non-eczema from eczema may be hard to define and unrealis-
tic in the real life situation. In the multivariate analysis atopic
dermatitis was identified as a significant risk factor for skin
symptoms, which confirms observations from numerous
other studies.” " Presence of nickel allergy is generally
accepted as a risk factor for development of hand eczema.” In
the present study metal rash was a significant risk factor for
having skin symptoms at baseline. Metal rash is strongly
associated with nickel allergy, but may also include skin
irritation.

In contradiction to the clinical examination, a slightly
increased number of participants in both the intervention
group and the control group had self reported skin problems
after the intervention. Participation in the study introduced
information bias in both the intervention and to a lesser
degree in the control group, making the participants focus
more on skin problems.

Both the doctor/nurse and the blinded dermatologist found
that after intervention the intervention group had less skin
symptoms than the control group. Furthermore, a kappa value
of 0.68 was found, indicating good agreement.” The same
kind of interobserver evaluation was used in another study on
hand eczema.”

This is the first reported intervention study including a
control group aiming at reduction of irritant skin symptoms.
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Main messages

e Irritant skin reactions are common in wet work employees.

e Staff training improved knowledge about wet work
procedures, had a positive effect on wet work behaviour,
and resulted in less skin symptoms as evaluated clinically.

e Infervention in wet work employees, including a skin care
programme, had an overall positive effect.

Policy implications

e Intervention at the workplace should include both
employees and management.

* Implementation of a skin care programme at the workplace
should focus on frontline employees and formation of
participatory teams.

* Infervention studies are necessary to prove effectiveness of

preventive measures.

Although long term observations are necessary to confirm the
positive effect of intervention, the present results are promis-
ing. In future studies, economic cost-benefit analysis should
be included.
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APPENDIX: EDUCATIONAL PROGRAMME

Teaching team

® A nurse from the local department of occupational health and a
consultant from the employees” health service. Both teachers were
well educated and experienced.

Methods

2 x4 h course, 14 days in between
Informational video on hand eczema
Booklet on preventive measures

Diary (self registering of daily behaviour)
Interactive dialogue

Role play

Preparation of written instructions
Overheads (text, drawings, and photos)

Programme topics

® Anatomy and physiology of normal and diseased skin
What is eczema and what are the symptoms

Acute and chronic eczema

Allergic and irritant eczema

Practical instructions
® Hand washing

® Moisturisers

® Protective gloves

® Cotton gloves

Reinforcement
® Meeting with instructors after 6 weeks
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Sputum cell profile: no help in occupational asthma

tional asthma in workers with borderline features of the condition. Asthma related to low molecu-

! nalysing the type of inflammatory cells in sputum does not help to confirm a diagnosis of occupa-

lar weight agents fell into eosinophilic and non-cosinophilic types but did not correlate with peak

expiratory flow (PEF) response to exposure at work.
Examination of induced sputum from 38 consecutive workers with asthma related to low molecular

weight agents showed that only 14 had sputum eosinophilia (eosinophils >2.2% of non-squamous cells).

Grouping the workers according to whether they had sputum eosinophilia or not revealed that
neutrophils were present in similar proportions in each group (mean (SD) 59.5 (19.6)% v 55.1 (18.8)%,

respectively). Furthermore, no differences were apparent in diurnal variation in PEF and drop in PEF

A Thorax 2002;57:231-236.

during work periods between the two groups. Other respiratory measures indicated that sputum
eosinophilia correlated with more severe asthma and greater bronchodilator reversibility.

The researchers hypothesised that in asthma related to low molecular weight agents workers with
small but consistent falls in PEF and whose diurnal variation in PEF was within normal values would
have a neutrophilic, not an eosinophilic, inflammatory airway response and this could be used to
corroborate the diagnosis. Such physiological behaviour in PEF by itself makes it difficult to decide
whether to diagnose occupational asthma or not.
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