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Abstract
Objective To evaluate the effect of a secondary prevention programme
with education on skin care and individual counselling versus treatment
as usual in healthcare workers with hand eczema.

DesignRandomised, observer blinded parallel group superiority clinical
trial.

Setting Three hospitals in Denmark.

Participants 255 healthcare workers with self reported hand eczema
within the past year randomised centrally and stratified by profession,
severity of eczema, and hospital. 123 were allocated to the intervention
group and 132 to the control group.

Interventions Education in skin care and individual counselling based
on patch and prick testing and assessment of work and domestic related
exposures. The control was treatment as usual.

Main outcome measures The primary outcome was clinical severity of
disease at five month follow-up measured by scores on the hand eczema
severity index. The secondary outcomes were scores on the dermatology
life quality index, self evaluated severity of hand eczema, skin protective
behaviours, and knowledge of hand eczema from onset to follow-up.

Results Follow-up data were available for 247 of 255 participants (97%).
At follow-up, the mean score on the hand eczema severity index was
significantly lower (improved) in the intervention group than control group:
difference of means, unadjusted −3.56 (95% confidence interval −4.92
to −2.14); adjusted −3.47 (−4.80 to −2.14), both P<0.001 for difference.
The mean score on the dermatology life quality index was also
significantly lower (improved) in the intervention group at follow-up:
difference of means: unadjusted −0.78, non-parametric test P=0.003;
adjusted −0.92, −1.48 to −0.37). Self evaluated severity and skin
protective behaviour by hand washings and wearing of protective gloves

were also statistically significantly better in the intervention group,
whereas this was not the case for knowledge of hand eczema.

Conclusion A secondary prevention programme for hand eczema
improved severity and quality of life and had a positive effect on self
evaluated severity and skin protective behaviour by hand washings and
wearing of protective gloves.

Trial registration ClinicalTrials.gov NCT01012453.

Introduction
Eczema of the hand is common among healthcare workers; in
2007 almost one third of healthcare workers in a Danish hospital
reported having had hand eczema during the past year.1 In 2009
skin disorders accounted for one third of the recognised
occupational diseases in Denmark, and the costs to society are
extensive. Preventive programmes have been introduced in some
work places and are known to be effective as primary prevention
for wet work occupations—that is, healthcare workers,
hairdressers, gut cleaners in abattoirs, and cheese dairy
workers.2-11 The evidence for secondary prevention programmes
is more limited, however, perhaps because of the complexity
of the necessary intervention.12 Multidisciplinary intervention
programmes with several clinic visits have been introduced in
the secondary prevention of hand eczema in healthcare workers,
but these programmes are not based on evidence from
randomised clinical trials or systematic reviews of such trials.13-15

We evaluated the effect of a simple secondary preventive
programme consisting of skin care education and individual
counselling on work and domestic related exposures and contact
allergies among healthcare workers.
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Methods
We randomised participants in three geographically close
hospitals in Denmark betweenOctober 2009 and February 2010.
Participants provided informed written consent. The trial design
is published in detail elsewhere.16

The participants were identified from a survey of 3181
healthcare workers in the three hospitals. The inclusion criteria
were an affirmative answer to the question “Have you had hand
eczema during the past 12 months?” and informed consent. The
question has been formerly validated in a Swedish study in car
mechanics, dentists, and office workers.17 Exclusion criteria
were pregnancy, systemic use of immunosuppressive drugs or
retinoids, psoriatic lesions on the hands, and any serious medical
condition that could influence the results.

Survey
In March 2009 we distributed a self administered questionnaire
to all the nurses, doctors, nursing aids, and laboratory technicians
at the three hospitals; in total 3181 staff.
The questionnaire investigated the prevalence of hand eczema
and its relation to exposures and risk factors, hospital wards,
duty hours, and professions. The participants used a validated
photographic guide to measure the severity of their disease. A
multiple choice test was used to measure knowledge of skin
protection. We also explored domestic related exposures,
allergies, and the presence of atopic skin disease. Overall, 2269
people responded to the questionnaire (71.3%), and among the
respondents 21% reported having hand eczema within the past
year.18 19

Design
The participants were examined clinically at study entry and a
trained nurse obtained information on baseline variables
immediately before randomisation. The examination included
scoring the severity of the disease, self reported assessment of
severity (using a photographic guide), quality of life, number
of eruptions during the past three months, use of preventive
measures (protective gloves, moisturisers, and disinfectants),
and knowledge of hand eczema. After the examination,
participants were randomised individually to the intervention
group or control group (treatment as usual). The participants in
the intervention group were subsequently patch and prick tested.
A trained doctor read the test three days later and provided
individual counselling. The participants in the intervention group
were offered usual treatment if needed. The participants in the
control group received no further treatment in the trial but were
offered usual treatment if needed. Treatment as usual covered
standard practice for general practitioners in Denmark.20 No
restrictions were applied to past or future management of hand
eczema.
At the five month follow-up, the nurse who carried out the initial
clinical examination obtained the outcome measures in an
observer blinded fashion.
According to the protocol, follow-up was planned at six months
from study entry. For logistical and seasonal reasons, however,
the actual follow-up time was five months. This was because
the inclusion of participants took longer than expected and
because we wanted to avoid confounding from the spontaneous
improvement of eczema from increased exposure to ultraviolet
radiation and humidity during summertime.

Randomisation
The Copenhagen Trial Unit randomised participants individually
and centrally using a computer generated allocation sequence
with a block size of 10. The allocation sequence and block size
were concealed from the clinical investigators. Randomisation
was stratified according to clinical site (the three hospitals),
profession (doctors or nurses, nursing aids, and biotechnicians),
and severity of disease (scores <8 or ≥8 on hand eczema severity
index at study entry). Once participants had given verbal and
written informed consent to take part in the study, they were
irrevocably included. About half an hour later the investigators
telephoned the Copenhagen Trial Unit and were told the
allocated intervention.

Blinding
A trained nurse whowas blinded to treatment allocation obtained
the outcome measurements. It was not possible to blind the
participants or the doctors to treatment allocation. The blinded
nurse carried out double data entry and a blinded statistician
analysed the data. To reduce the risk of information bias, the
participants were individually requested not to share information.

Outcomes
The primary outcomewas the score on the hand eczema severity
index at follow-up. This validated scoring system grades the
intensity of erythema, induration, papules, vesicles, fissures,
scaling, and oedema for five areas of each hand (fingertips,
fingers (except the tips), palms, back of hands, wrists) on a scale
from 0 to 3, with the scores added up for each of the areas. The
extent of affected skin in each area is graded from 0 to 4. The
intensity and extent of the eczema are multiplied and the total
score ranges from 0 to 360 (the higher the score, the more
symptoms are present).21 The score for even severe disease (as
applied to atopic dermatitis) is often considerably lower than
the highest possible score.22 The score is based on clinical
practice, although studies have not yet defined the difference
necessary for clinically important change.
The secondary outcomes were scores on the dermatology life
quality index at follow-up, self evaluated severity of disease at
follow-up, the number of eruptions during the past three months,
skin protective behaviours (preventive measures), and
knowledge of skin protection at follow-up. We chose to use the
dermatology life quality index scoring system, a validated
quality of life instrument designed for skin diseases in general,
as no quality of life instrument is specifically designed for
people with hand eczema. The index comprises a 10 item
questionnaire, with a total score ranging from 0 to 30 points
when the scores for each question are summed. The higher the
score, the poorer the quality of life.23 Self evaluated disease
severity was measured with a validated photographic guide.24
Skin protective behaviour was measured as instances of daily
hand washing and hand disinfection and use of protective gloves
and moisturisers at work and at home. Knowledge of skin
protection was measured as the total number of points achieved
in a repeated multiple choice questionnaire with four questions
on skin protection. Scores ranged from 0 to a maximum of 10
if all answers were correct.

Intervention group
At study entry participants in the intervention group were patch
tested (Thin Layer Rapid Use Epicutaneous Patch Test;
SmartPractice, Phoenix, AZ; standard series panel 1 and 2
supplemented by chlorhexidine digluconate 0.5%, primin 0.01%,
sesquiterpene lactone mix 0.1%, budesonide 0.01%, tixocortol
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pivalate 0.1%, hydroxyisohexyl-3-cyclohexene carboxaldehyde
5%, methyldibromo glutaronitrile 0.5%, and fragrance mix II
14%) and prick tested (ALK-Abello Pharmaceuticals,
Mississauga, Ontario, Canada; soluprick standard series,
chlorhexidine 0.5%, latex). The patch test was used as
recommended by the manufacturer.25 Adhesive panels of
allergens were applied to the back and were removed by the
recipient after 48 hours. A trained doctor evaluated the skin 72
hours after application. The prick test was carried out according
to the manufacturer’s recommendations.26 A drop of allergen
extract was placed on the arm, and the skin was pierced through
the drop with a lancet, ensuring the allergen penetrated the skin.
Histamine was used as a positive control and prick testing
without allergen as a negative control. The skin was evaluated
after 20 minutes and any weal measuring 3 mm or more was
considered a positive reaction.
We obtained a history of work related and domestic exposures.
The participants were given instructions on how to avoid
relevant allergens and how to protect their skin at work and at
home. The participants applied a fluorescent emollient to their
hands; we used ultraviolet radiation to determine whether it had
been successfully applied. The doctor observed hand washing
and advised the participants to use cold or lukewarm water, to
wet their hands before using the detergent, and to dry their hands
carefully with paper wipes.27 The wearing of rings was
discouraged. The doctor instructed the participants according
to a skin protection programme and handed out a written version
of the advice.3 The participants were encouraged to use
disinfectants instead of washing their hands when the skin was
not visibly dirty (according to workplace recommendations)
and to use a lipid-rich moisturiser free of fragrances at least
three times daily during working hours (on arrival, before lunch,
and before leaving) and at bedtime. Protective gloves were
recommended to be worn during wet work and while handling
drugs, cleaning, and cooking (handling of vegetables, rawmeat,
and fish). When the gloves were expected to be worn for more
than five minutes, cotton gloves were recommended to be worn
underneath. The time spent on reading the patch test and
individual counselling was 20 to 30 minutes per participant.
Participants in the intervention group with severe hand eczema
requiringmedical treatment were advised to consult their general
practitioner or dermatologist.

Control group
Participants in the control group received no intervention. If
they had severe hand eczema that needed medical treatment,
they were advised to consult their general practitioner or
dermatologist.

Sample size calculation
In this superiority trial we planned to include a minimum of
262 participants. The sample size calculation was based on the
expected mean difference of 4 points on the hand eczema
severity index between the intervention group and control group
at follow-up (10 v 14).28 The α error level was 5% and the β
error level was 20%. We determined that, with a standard
deviation of 13 on the hand eczema severity index score, 131
participants would be required in each intervention group.29

Statistical analysis
We carried out an intention to treat analysis, with a two sided
level of significance set at 0.05.
For continuous variables we used the general linear univariate
model, with the intervention indicator included as the

independent variable.We repeated this analysis with the baseline
value and included the three prespecified stratification variables
as covariates. If the assumptions of the model were violated in
both analyses, we used the Mann Whitney test to compare the
intervention groups.
Where the intervention indicator was included as a covariate
we analysed ordinal outcomes using the proportional odds
model. We repeated the analysis with the baseline value and
included the prespecified stratification variables as covariates.
If the P value of the score test of the proportional odds
assumption was <0.05 in both analyses, we used a
non-parametric test (Mann Whitney) to compare the groups.
We considered the data from the unadjusted analyses as the
primary results. If, however, the model assumption was
significantly violated in the unadjusted but not the adjusted
analysis, we used the data from the adjusted analysis as the
primary results.
For the primary outcome we imputed missing values to obtain
a worst case scenario. To achieve this we imputed missing
values by the maximum value found in the material in the group
showing a beneficial effect and by the minimum value found
in the material in the other group.

Results
In the survey, 397 healthcare workers gave an affirmative answer
to the question “Have you had hand eczema during the past 12
months.” Of these, 255 (64%) agreed to participate in the trial
and no further recruitment was possible. Of the 142 healthcare
workers contacted by email and telephone to ask about reasons
for not participating, 103 (72%) responded: 66 did not want to
participate, 15 were pregnant, 13 had changed job or moved, 4
could not spare the time, 3 were taking immunosuppressive
drugs, 1 was on long term sick leave, and 1 had died. Overall,
123 participants were randomised to the intervention group and
132 to the control group (figure⇓). Randomisation was stratified
according to hospital, profession, and clinical scoring of disease
severity.
Table 1⇓ shows the characteristics of the participants in the two
groups. One participant in the intervention group and two
participants in the control group required treatment as usual for
severe eczema. They were prescribed topical corticosteroids.

Dropouts and missing values
Follow-up data were available for 247 of the 255 (97%)
participants. In the intervention group, 122 of 123 participants
received the intervention as planned; one did not attend. Two
participants were excluded at follow-up because they were
pregnant and one did not attend. In the control group one
participant was excluded because systemic corticosteroids had
been prescribed and three participants did not attend follow-up.
Table 2⇓ shows the absolute and percentage distribution of
missing values for the outcomemeasures. Only for the outcome
use of moisturisers at work was the percentage of missing values
significantly related to the intervention (Fisher’s exact test
P=0.034). Otherwise the differences in percentage of missing
values between the intervention groups were not significant. In
five instances more than 5% of the values were missing.

Disease severity, quality of life, knowledge of
hand eczema, and skin protection
Table 3⇓ shows the distribution of scores on the hand eczema
severity index (the primary outcome), scores on the dermatology
life quality index, and scores on knowledge of hand eczema and
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skin protection. The intervention group had significantly lower
mean scores on the hand eczema severity index than the control
group: difference of means: unadjusted −3.56 (95% confidence
interval −4.92 to −2.14); adjusted −3.47 (−4.80 to −2.14), in
both cases P<0.001 for difference. After the missing values had
been imputed to obtain the worst case scenario the means of the
groups still differed significantly (5.57 v 8.01, parametric test
P=0.003). Since the assumptions of the parametric test were not
quite fulfilled, a non-parametric test was also carried out after
the imputation (Mann Whitney test P<0.001).
The intervention group also had significantly lower mean scores
on the dermatology life quality index than the control group:
difference of means: unadjusted −0.78, non-parametric test
P=0.003; adjusted −0.92 (−1.48 to −0.37). Knowledge of hand
eczema and skin protection at follow-up was not statistically
significantly different between the groups.

Self evaluated disease severity and skin
protective behaviour
Table 4⇓ shows the results of the ordinal regression analyses.
Self evaluated disease severity was lower in the intervention
group than in the control group (P=0.001). This may be assessed
from table 5,⇓ which shows the estimated probability of each
answer in the intervention groups for those outcomes showing
a significant difference in answer profiles between the two
groups. Thus the intervention group had a higher probability of
self reporting “mild” disease than the control group (62.0% v
41.5%). By contrast the probabilities of self reporting
“moderate” and “severe” were both higher in the control group.
The groups also differed significantly for scores on hand
washing at work (P=0.0047) and use of protective gloves during
wet work (P=0.048), cooking (P<0.0005), and cleaning
(P=0.0065). The estimated probabilities showed that in all cases
the beneficial effect was associated with the intervention group
(table 5).
The two groups did not differ significantly for use of
disinfectants (P=0.12) or moisturisers at work (P=0.20).

Number of eruptions
Differences in the number of eruptions could not be calculated.
Forty one participants reported having “constant” hand eczema
instead of providing the number of eruptions.

Discussion
In the present randomised clinical trial with blinded outcome
assessment of healthcare workers with hand eczema, a simple
intervention of skin care education and individual counselling
on work and home related exposures and contact allergies had
a statistically significantly positive effect on severity of disease
and quality of life as well as on self reported severity and skin
protective behaviour by handwashings andwearing of protective
gloves at the five month follow-up. We carried out 13 tests of
significance and used Holm’s adjustment for multiple testing.30
Variables that were still significant at the 0.05 level after
correction were scores on the hand eczema severity index and
on the dermatology life quality index, self evaluated disease
severity, use of protective gloves while cooking, and hand
washing at work.

Interpretation of results
In studies on people with hand eczema referred to hospital units
the mean hand eczema severity index scores are reported to be
in the range 17 to 20.28 31 The lower score observed in the present

trial was expected as the participants were recruited from their
work place and not from a dermatological clinic, and indicates
that the hand eczema was mild to moderate in severity.
For our primary outcome, we observed a highly significant 3.56
difference in score on the hand eczema severity index between
intervention and control groups at follow-up. In two recent
studies examining the effect of soaps and moisturisers on the
skin of the hand, differences in scores of 1 or 2 points between
groups have been reported.32 33 In these studies the change in
score was accompanied by a change in transepidermal water
loss, reflecting impairment of the skin’s barrier function, further
confirming the clinical significance of even minor changes in
scores.
In a study of people with hand eczema referred to hospital units
or dermatology practice, the mean score on the hand eczema
severity index was reported to decrease from 19.9 to 11.2 after
dermatological treatment.28 This decrease should be interpreted
in the light of more severe cases of hand eczema. By using the
intervention programme in the present trial, cases of mild to
moderate hand eczema changed in the direction of less severe
or no eczema. Early intervention and treatment of hand eczema
is known to significantly improve the prognosis and therefore
the improvement in hand eczema obtained in the present trial
is of clinical importance.34

The minimal, clinically significant difference in scores on the
hand eczema severity index has not been investigated or
estimated systematically. For our sample size calculation we
considered a difference of 4 points in follow-up scores between
the two groups to be clinically relevant. Our sample size
estimation turned out to be larger than necessary because we
used a greater standard deviation in the calculation than observed
in the trial population (13 v 6.12). The included population had
milder eczema and the condition was more homogeneous than
in the population in the study fromwhich the standard deviation
calculations were based.29

The difference between the two groups of 3.56 points in scores
on the hand eczema severity index was close to the expected 4
points. The change from baseline to follow-up was on average
3.97 in the intervention group (44% improvement) compared
with 0.87 (9.3% improvement) in the control group. Even though
the control group seemed to have a higher disease severity at
baseline, this had no significant effect on the findings as a
similar intervention effect was observed in the sensitivity
analysis including baseline disease severity as a covariate. The
result was not related to atopic skin disease, since neither current
nor previous atopic skin disease was associated with
improvement in scores on the hand eczema severity index.
The low scores on the dermatology life quality index at
enrolment suggests the disease has a small effect on patients’
quality of life.35 A score of 7 to 9 was reported in a recent study
of people with hand eczema referred to hospital units.29 36 In a
study of patients recruited from a patch test clinic with a
dermatology life quality index score of 5, scores decreased by
3 after a positive patch test result compared with 1.5 after a
negative result, and this difference between groups was
interpreted to be clinically relevant.37 In the present trial the
difference in dermatology life quality index score of 0.78
between groups at follow-up was highly significant. According
to a previous study investigating the clinical relevance of scores
in general patients in dermatology, the disease in the intervention
group in the present trial changed from “having a small impact
on a patient’s life” to “having no impact on a patient’s life.”35
However, although statistically significant, the 0.78 difference
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in score is small and the clinical impact of this change remains
uncertain.
The minimal clinically important difference in score on the
dermatology life quality index has been investigated in more
generalised skin diseases, with change in score ranging from
2.2 to 3.2 points.38-40 Scores are generally lower in more localised
disease, however, and these figures therefore can not be directly
translated to people with hand eczema. Caution has been urged
in the interpretation of results on the dermatology life quality
index for people with hand eczema, as the scores do not seem
to cover all the impaired aspects of life and therefore owing to
sensitivity problems the mean scores may be falsely low.41

In the healthcare sector the demand for frequent hand washing
is often high. Frequent hand washing is known to be strongly
associated with hand eczema.18 19However, when hands are not
visibly contaminated hand washings can be replaced by use of
disinfectants.12 In the present study, hand washings at work were
statistically significantly more frequent in the intervention group
at follow-up as was use of protective gloves during wet work
and cleaning, indicating better skin care and a lower risk of hand
eczema. The intervention as such was effective on most
outcomes. We cannot, however, distinguish the effect of the
single components of the intervention (patch or prick testing,
advice on hand care, time spent with the nurse or dermatologist).
The effect was general and no specific subgroups (people with
atopy or contact allergies) responded better than others.

Strengths and weaknesses of the study
This is the first randomised trial of skin care education and
individual counselling on hand eczema in healthcare workers.
The strengths of the trial include randomisation carried out both
centrally and individually, observer blinded assessment of the
primary outcome, and only a few participants lost to follow-up
(97% completion rate).42-45 The statistical analyses were done
blinded to treatment allocation.
The randomisation was stratified according to profession,
hospital, and score on the hand eczema severity index at study
entry, which ensured balance between the groups. The
intervention had a simple design and included patch and prick
testing. Counselling was carried out individually and included
exposures both at work and at home.
Sixty six potentially eligible participants did not want to take
part in the study and several others were excluded for various
reasons. We are unable to know if these groups would have
responded differently to the preventive measures.
On the basis of our sample size calculation we estimated that a
total of 262 participants would be required for the study, but
only 255 were included. Moreover, eight participants dropped
out. A worst-best imputation showed that even under such
extreme assumptions, prevention compared with treatment as
usual led to significant improvements.
We cannot exclude the possibility of contamination of data by
unplanned spread of information between participants as both
groups were recruited by the same hospitals. To eliminate the
risk of differences between the hospitals and to obtain data from
a broader perspective for profession, specialty, and wards we
preferred individual randomisation over cluster randomisation.
Participants were each requested not to share information to
prevent information bias. Even with the risk of contamination,
the difference in mean score on the hand eczema severity index
was statistically significant between the groups at five months.
We suggest that elimination of contamination would increase
the differences between the groups and strengthen the results
even further.

The trial was not monitored by an external authority. However,
the blinded observer investigator carried out double data entry,
and 50% of the data was checked for errors by an coinvestigator
not blinded to treatment allocation.

Meaning of the trial
Some work places have implemented standardised secondary
prevention programmes for occupational hand eczema, but they
are not sufficiently scientifically evaluated. In Germany,
secondary prevention courses on an individual basis have been
established in the health and welfare services in cooperation
with the Accident Prevention and Insurance Association and
are assumed to be effective.15 46 47 However, these programmes
have never been evaluated in a randomised setting. Our trial
provides high level evidence suggesting that secondary
prevention is effective in healthcare workers with mild to
moderate hand eczema. This is an important finding because
many healthcare workers are affected and the condition can
have a major impact on life.13 48-51 Studies investigating the effect
of a similar programme in other types of workers (hairdressers,
cleaners, and kitchen assistants) with more severe eczemawould
be interesting. Our data, together with data from previous
observational studies, strongly suggests the efficacy of
preventive programmes for hand eczema in healthcare workers.
Implementation of a secondary preventive programme in the
healthcare sector may be economically profitable. In this study,
in addition to the time spent on patch and prick testing, only
one clinic visit of about 30 minutes was required to a trained
dermatologist. Studies on the effectiveness and cost effectiveness
of preventive programme on sick leave, rehabilitation, and
disability pensions are needed.

Conclusion
Our trial provides evidence that a secondary preventive
programme of skin care education and individual counselling
based on allergy testing is effective. We suggest that such a
preventive programme could be implemented in the healthcare
sector if future trials support our findings and cost effectiveness
is shown.
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What is already known on this topic

Hand eczema is a common disease in healthcare workers
In 2009 skin disorders (predominantly hand eczema) accounted for one third of the recognised occupational diseases in Denmark, and
the costs to society are extensive
Preventive programmes are known to be effective as primary prevention for wet work occupations

What this study adds

Our trial provides evidence that a secondary preventive programme of skin care education and individual counselling based on allergy
testing is effective in healthcare workers with mild to moderate hand eczema
We suggest that a secondary preventive programme as ours should be implemented in the healthcare sector if future trials support our
findings and cost effectiveness is shown

and no other relationships or activities that could appear to have
influenced the submitted work.
Ethical approval: This study was approved by the Danish Research
Ethics Committee System for Region Zealand (registration No SJ 126).
Data sharing: No additional data available.
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Tables

Table 1| Characteristics of participants in skin care education and counselling group and treatment as usual group (control) at enrolment.
Values are numbers (percentages) unless stated otherwise

Control group (n=132)Intervention group (n=123)Characteristics

117 (90)117 (95)Women

43 (26-69), 9.9945 (23-64), 9.66Median (interquartile range) age (years), SD

9.40 (0-62), 9.778.94 (0-43), 8.51Median (interquartile range) HECSI score (0-360 range)*

2.81 (0-24), 3.982.87 (0-21), 3.13Median (interquartile range) DLQI score (0-30 range)

Self evaluated disease severity:

57 (43)46 (37)Mild

62 (47)70 (57)Moderate

12 (9)6 (5)Severe

1 (1)1 (1)Very severe

9.61 (6-10)9.41 (0-10)Mean (interquartile range) score on knowledge of hand eczema and skin protection†

Work related outcomes

No of hand disinfections daily:

4 (3)2 (2)None

14 (11)11 (9)1-5

11 (8)11 (9)6-10

23 (17)17 (14)11-15

16 (12)26 (21)16-20

64 (49)55 (45)>20

No of hand washings daily:

2 (1)3 (2)None

26 (20)12 (10)1-5

31 (24)38 (31)6-10

34 (26)23 (19)11-15

15 (11)21 (17)16-20

24 (18)25 (21)>20

Use of moisturisers daily:

42 (32)36 (29)No

32 (24)41 (34)Not every day

49 (37)38 (31)1-2

9 (7)7 (6)>2

Use of protective gloves (h/day):

19 (16)20 (18)<0.5

63 (56)63 (57)0.5-2

19 (17)20 (18)2-3

9 (8)3 (3)3-5

3 (3)4 (4)>5

Protective gloves during wet work:

15 (12)20 (16)Seldom or never

48 (36)36 (29)Sometimes

69 (52)67 (55)Mostly

Protective gloves while cooking:

113 (88)100 (89)No use

12 (9)9 (8)Sometimes

4 (3)3 (3)Yes

Protective gloves while cleaning:
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Table 1 (continued)

Control group (n=132)Intervention group (n=123)Characteristics

85 (66)81 (72)No use

27 (21)19 (17)Sometimes

16 (13)13 (11)Yes

Home related outcomes

No of hand washings daily:

27 (21)33 (27)1-5

72 (54)59 (48)6-10

21 (16)26 (21)11-15

7 (5)1 (1)16-20

5 (4)3 (3)>20

Moisturisers used:

19 (14)17 (14)No

113 (86)105 (86)Yes

Percentages may not total 100% owing to missing data.
HECSI=hand eczema severity index; DLQI=dermatology life quality index.
*0 indicates no hand eczema.
†Multiple choice test.
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Table 2| Missing data for planned outcome measures

P of difference between
groups*Total (n=255)

No (%) in control group
(n=132)

No (%) in intervention group
(n=123)Measures

NS8 (3)4 (3)4 (3)HECSI score

NS8 (3)4 (3)4 (3)DLQI score

NS9 (3)4 (3)5 (4)Self evaluated disease severity

NS10 (4)5 (4)5 (4)Hand disinfection at work

NS11 (4)5 (4)6 (5)Hand washings at work

NS28 (11)12 (9)16 (13)Moisturisers at work

NS26 (10)12 (9)14 (11)Protective gloves at work

NS10 (4)6 (5)4 (3)Protective gloves during wet work

NS23 (9)12 (9)11 (9)Protective gloves while cooking

NS28 (11)15 (11)13 (11)Protective gloves while cleaning

NS10 (4)6 (5)4 (3)Hand washings at home

0.03431 (12)22 (17)9 (7)Moisturisers at home

NS8 (3)4 (3)4 (3)Knowledge of hand eczema and skin protection

HECSI=hand eczema severity index; DLQI=dermatology life quality index.
*Fisher’s exact test.
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Table 3| Distributions of primary and two secondary outcome measures in each group and difference between groups. Values are means
(95% confidence intervals) unless stated otherwise

Difference between means (95% CI)

Control group
Intervention

group*Outcome measures P for difference
Adjusted† parametric

analysisP for difference
Unadjusted parametric

analysis

<0.001−3.47 (−4.80 to −2.14)<0.001−3.56 (−4.92 to −2.14)8.53 (7.45 to 9.63)4.97 (4.14 to 5.88)HECSI score

<0.001−0.92 (−1.48 to −0.37)0.003‡−0.78 (NA)2.00 (1.58 to 2.48)1.22 (0.88 to 1.61)DLQI score

NA—0.42§—10 (0)10 (1)Score of knowledge of
hand eczema and skin
protection

HECSI=hand eczema severity index; DLQI=dermatology life quality index; NA=not applicable.
Non-parametric test (Mann Whitney) was used if assumptions of the general linear univariate model were not fulfilled.
*Values were square root transformed before calculations. Means (95% CI) were then squared.
†Adjusted by stratification variables and baseline values.
‡Standardised residuals were not normally distributed (Shapiro Wilk’s test P<0.001 and distribution significantly right skewed). Therefore the non-parametric Mann
Whitney test was used and the P value of that test is shown. By contrast when the analysis was adjusted the fit of the general linear model was perfect.
§Non-parametric test used (Mann Whitney) at it was not possible to transform quantities for acceptable model fit.
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Table 4| Ordinal regression analyses of secondary outcomes without and with adjustment by protocol specified stratification variables
and baseline value

P for comparison of groups

Quantity Non-parametric analysisAdjusted analysisUnadjusted analysis

—0.00060.001Self evaluated disease severity

—Lack of model fit0.12Hand disinfection at work

—Lack of model fit0.0047Hand washings at work

—Lack of model fit0.20Moisturisers at work

—0.650.39Protective gloves at work

—0.0120.048Protective gloves during wet work

<0.001Lack of model fitLack of model fitProtective gloves while cooking

—0.00980.0065Protective gloves while cleaning

—Lack of model fit0.093Hand washings at home

0.24Lack of model fitLack of model fitMoisturisers at home
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Table 5| Estimated probabilities of various possible answers in each intervention group for those questionnaires where there was a
significant difference between the groups’ response patterns

Estimated probability of answer (%)Variables

Control groupIntervention group

Self evaluated disease severity

41.562.0Mild

48.633.4Moderate

9.94.6Severe

Hand washings at work (times/day):

0.61.1None

19.331.31-5

28.031.66-10

19.816.211-15

12.78.516-20

19.611.3>20

Protective gloves during wet work:

10.56.6Seldom or never

43.134.6Sometimes

46.458.8Mostly

Protective gloves while cooking:

90.069.6Never

5.023.2Sometimes

5.07.1Always

Protective gloves while cleaning:

58.641.5*Never

24.229.0Sometimes

17.229.5Always

*Logistic regression model could not be used (see table 4). Therefore percentage occurrence of each type of answer in each intervention group reported only.
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Figure

Trial flow chart
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