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The present study was designed as an intervention study to investigate whether an educational
programme was efficient in preventing work-related skin problems on the hands. 107 student auxili-
ary nurses (61 in the intervention group and 46 in the control group) were followed during the
first 10 weeks of their initial practical training in county hospitals. The intervention group was
given an educational programme before the practical training started. For evaluation the partici-
pants had questionnaires, clinical examination of the hands, measurement of transepidermal water
loss (TEWL) and patch testing. The use of hand disinfectants, which was discouraged in the
educational programme, was significantly lower in the intervention group as compared to the
control group (pΩ0.002). 48% of the intervention group and 58% of the control group had aggra-
vation of skin problems during practical training (p.0.05). Use of hand disinfectant agents was
significantly associated with aggravation of skin problems (pΩ0.016). A significant increase in
TEWL for the control group (p,0.005), but not for the intervention group, was seen after 10
weeks of practical training. In conclusion, the present intervention study shows promising results
from the use of an educational programme.
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Contact dermatitis is a major occupational disease
in the industrialized world and people in wet work
occupations have an increased risk of development
of skin problems on their hands (1). Irritant con-
tact dermatitis (ICD) results from contact with ir-
ritant substances and is more common than al-
lergic contact dermatitis (1). Epidemiological and
clinical studies have identified risk factors for de-
velopment of skin problems in wet occupations
and experimental studies have identified preventive
measures that may reduce the risk of developing
ICD (Table 1). On the basis of these studies an
evidence-based skin care programme was pre-
pared. The present study was undertaken to evalu-
ate if an educational programme, including an evi-
dence-based skin care programme, for student
auxiliary nurses could reduce skin problems occur-
ring during their early practical training in county
hospitals.

Materials and Methods

Population
107 student auxiliary nurses were included in the
study. The intervention group included 61 students
(3 classes) from one school and the control group
included 46 students (3 classes) from another
school, both located in the County of Copen-
hagen. Power analysis was calculated on the basis
of TEWL values (standard deviations and minimal
difference to be detected) (2).

Intervention

The intervention group was given an educational
programme. In each intervention class a 2¿2 h
course was given with an interval of 14 days. The
course was conducted by 2 teachers and was given
immediately before the students had their initial
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Table 1. Skin care programme. Evidence-based recommendations for employees in wet-work occupations.

O Wash your hands in lukewarm water (5). Rinse and dry your hands thoroughly after washing.
O Use protective gloves when starting wet-work tasks (6,7).
O Protective gloves should be used when necessary but for as short a time as possible (8–11).
O Protective gloves should be intact, and clean and dry inside.
O When using protective gloves for more than 10 min wear a cotton glove underneath (9).
O Do not wear finger rings at work (12).
O Do not use disinfectant agents unless they are recommended for special hygienic reasons (12–14).
O Apply moisturizers on your hands during the working day or after work (15–17). Select a moisturizer which is lipid rich (18)

and free from fragrance and with preservatives having the lowest allergen potential (19).
O The moisturizer must be applied all over the hands inclusive webs, finger tips and dorsal aspects (20).
O Take care also when you do domestic work (use protective gloves when doing dish-washing and cleaning) (21) and when the

weather is cold with low humidity (use insulating gloves) (22).

practical training. The educational programme
was planned in detail to ensure identical infor-
mation of the 3 classes and included an informa-
tive video (3) and a booklet (4), which students
were asked to read in between the 2 teaching ses-
sions. The educational programme was based on
an interactive dialogue based on the student’s own
experiences of wet work. The main programme
topics included an introduction to the physiology
of normal and diseased skin and to allergic and
irritant contact dermatitis. As part of the inter-
vention an evidence-based skin care programme
was introduced, using knowledge from epidemio-
logical and clinical experimental studies about
proper glove use, correct hand wash, use of hand
disinfectants and moisturizers (5–22). The skin
care programme is outlined in Table 1. The
teachers included a doctor, a nurse and a pharma-
cist. As part of the intervention all participants in
the intervention group were given a moisturizer*
(100 g), with a documented positive effect on ICD
(17, 18).

Student auxiliary nurses

All students had started education as auxiliary
nurses 10 weeks before entering the study. The
education comprises 3 periods of 3 months of the-
oretical education followed by 3 months of practi-
cal training. All student auxiliary nurses had their
initial practical training in departments of surgery
or internal medicine in county hospitals (8 differ-
ent hospitals situated in the County of Copen-
hagen). The students had identical exposures since
working conditions were similar in the different
hospitals.

Study design

All participants were examined in the week prior
to practical training (1st examination) and the ex-

* All moisturizers were fragrance-free and provided with full
ingredient list but without the tradename.

amination was repeated after the first 10 weeks of
training (2nd examination). All students were
examined within a period of 10 days in order to
minimize bias because of changes in climate (tem-
perature and humidity). The study was conducted
in the months of January-April. The local ethical
committee approved the study and all participants
gave informed written consent.

Evaluating methods

All students had questionnaires, underwent clinical
examination of their hands and had measurements
of TEWL taken.

Questionnaire

All participants were given a self-administered
questionnaire at each examination. The ques-
tionnaire elements included were: demographic
data (sex, age, etc.), occupational history, former
dermatosis (atopic eczema, contact dermatitis),
atopic disposition, and presence of skin symptoms
on the hands. The second questionnaire included
additional questions about daily exposure in the
work place (wet work, glove use, moisturizers, dis-
infectant agents etc.)

Clinical examination

The clinical examination included registration of
erythema, dryness, scaling, vesicles, papules, fis-
suring and lichenification on the hands. A scoring
system as suggested by Meding et al. (23), which
is based on the extent of eczema/skin irritation was
used. The highest possible score for a participant
was 74. Based on the number of points all partici-
pants were divided into 3 groups: 0 points (none),
1–5 points (mild eczema), .5 points (moderate to
severe eczema). The same doctor performed the
clinical examination throughout the study period.
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Table 2. Demographic data

Intervention Control p

age (mean and range) 28.1 (19–55) years 28.2 years (19–45) n.s
sex (n) 57 wπ4 m 39 wπ7 m n.s
participants (n) 61 46 n.s
participation (%)* 81 71 n.s
drop outs (n) 7 6 n.s
ear piercing (n) 55 43 n.s
atopic dermatitis (doctor-diagnosed**) (n) 3 3 n.s
previous hand eczema (doctor-diagnosed**) (n) 4 3 n.s
asthma/hay fever (n) 21 13 n.s
dish-washing machine (n) 13 1 pΩ0.003
children, 4 yrs (n) 5 6 n.s

*Data indicate in % how many subjects actually participated out of the possible number of students. **The question in the
questionnaire was: ‘‘Has a doctor ever told you that you have atopic eczema (childhood eczema, atopic dermatitis)/hand eczema?’’

Non-invasive measuring methods

Transepidermal water loss (TEWL) is the passive
diffusion of water through stratum corneum, and
is an indicator of the barrier function of the skin.
3 measurements of TEWL were taken from the
back of the dominant hand with an evaporimeter
(Servomed, Stockholm, Sweden), according to the
guidelines given by the European Society of Con-
tact Dermatitis (24). For acclimatization all par-
ticipants were rested for 30–45 min before the
TEWL measurements. The students were not
allowed to use moisturizers on their hands the day
measurements were taken and they were not
allowed to wash hands 1 h prior to the examina-
tion. The results are given in gmª2 hª1. The mean
value obtained from the 3 test sites was used in the
statistical analysis.

Patch testing

All participants were offered patch testing with
selected allergens from the European standard
series. A special panel with 8 selected allergens
(TrueTestA) was delivered by ALK-Abelló,
Hørsholm, Denmark. Patch testing was included
in the study since sensitization may be a risk factor
for development of occupational contact derma-
titis. The patch test is a self-applicable adhesive
tape and was mailed to the participants 1 week
before the 2nd examination. The participants
placed the adhesive tape on their backs and they
removed it 2 days later and marked the location of
the tape with a pen. Readings were performed on
the following day as π, ππ and πππ according
to the guidelines given by ICDRG. Allergens rel-
evant for wet work employees were selected: nickel
(ubiquitous), fragrance mix, formaldehyde and
methylchloroisothiazolinone/methylisothiazoli-
none (skin care products, soaps), colophonium
(adhesive materials, bandages), thiuram mix, mer-
capto mix and mercaptobenzothiazole (gloves).

Statistics

Statistical evaluation was done using the software
package SPSS 10.0. Non-parametric tests were
used for comparison of the 2 groups at the 1st and
2nd examinations, respectively (c2 and Mann-
Whitney tests for independent samples) and for
analysis of change over time within each group
(Wilcoxon- and Marginal Homogeneity test for
paired samples). A logistic binary regression model
was used to investigate which factors were signifi-
cant for prediction of skin problems at the 1st and
2nd examinations respectively. Candidate variables
were taken into the regression model using a for-
ward stepwise procedure. A significance level of 5%
was chosen.

Results

Of the 107 student auxiliary nurses included in the
study 13 participants dropped out during the
training period (see below). The intervention
group and the control group did not differ in main
aspects at baseline (Table 2).

Behaviour

Data on daily behaviour/exposures are shown in
Table 3. At the 2nd examination significantly more
students in the control group used hand disinfec-
tants compared with the intervention group (pΩ
0.002). Working hours spent on wet work, fre-
quency of hand washing, the use of gloves and
moisturizers was equal in the 2 groups.

Self-reported skin problems

At the 1st examination 39% in the intervention
and 32% in the control group had current skin
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Table 3. Daily behaviour/exposures during the practical training

Number of hand washes 0–10 11–15 16–20 .20
intervention/control (%) 12/18 22/23 28/28 38/31 n.s

Wet hands (h) 0–1 h .1 h
intervention/control (%) 72/78 28/22 n.s

Glove use (h) 0–1 h 1–2 h .2 h
intervention/control (%) 38/30 45/50 17/20 n.s

Cotton gloves yes no
intervention/control (%) 4/0 96/100 n.s

Moisturizers no use 1–2¿ 3–4¿ .4¿
intervention/control (%) 6/3 24/25 18/25 53/48 n.s

Hand disinfectants no use rare use 1–3¿ .3¿
intervention/control (%) 21/2 14/3 22/20 43/75 pΩ0.002

problems on their hands* (pΩ0.43). Whereas the
figures for the 2nd examinationp were 56% in the
intervention group and 44% in the control group
(pΩ0.26). There was a non-significant increase in
self-reported skin problems from the 1st to the 2nd
examination in both the intervention group (pΩ
0.26) and in the control group (pΩ0.61).

Clinical examination

Data on the clinical examination are given in Fig.
1. In both groups, a significant increase in the
number of participants with skin problems from
the 1st to the 2nd examination was found
(p,0.0005). More students in the control group
developed skin irritation or had aggravation of al-
ready existing skin irritation: 48% in the inter-
vention group and 58% in the control group, a dif-
ference which was not statistically significant. All
participants (except 1 in the intervention group)
having skin problems at the 1st examination (.0
points) had aggravation of skin problems during
the training. Data on prevalence and incidence
(new cases) of skin problems are given in Table 4.
3 females with atopic eczema (all belonging to the
control group) developed severe vesicular hand ec-
zema during the training.

Measurements of transepidermal water loss

Results are shown in Fig. 2. A statistically signifi-
cant increase in TEWL was found in the control
group (p,0.005) after 10 weeks of training but not
in the intervention group (Fig. 2). High basal
TEWL (.12 gmª2 hª1), which has been used as a
threshold value in another field study (25), was not
found to correlate with the degree of skin symp-

* Participants having 2 or more of the following symptoms:
redness, vesicles, paples, itching, scaling, dryness, fissuring,
rough and thickened or suppurate skin changes lately or at
present were registered as having skin problems.

toms during the practical training (data not
shown). Nor were TEWL scores significantly cor-
related with the degree of skin irritation that
occurred during the practical training. Ambient
humidity was 24–37% and room temperature was
kept at 20–22 æC.

Patch testing

Patch testing revealed that 25 % (13/53) in the in-
tervention group and 38% (14/37) in the control
group had nickel allergy (pΩ0.35). 2 participants
had reactions to fragrance mix, 2 had reactions to
colophonium and 1 had reaction to mercapto mix.
4 students did not volunteer for patch testing (1 in
the intervention group and 3 in the control group).

Drop outs

7 in the intervention group and 6 in the control
group dropped out and did not participate in the

Fig. 1. Clinical examination. Skin symptoms were graded on a
scale based on extent of eczema: 0 point (none), 1–5 points
(mild eczema), .5 points (moderate to severe eczema). A sig-
nificant increase was seen in both groups (p,0.0005) from the
1st to the 2nd examination. No significant difference was ob-
served between intervention and control group either at 1st or
at 2nd examination.
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Table 4. Prevalence of students with skin problems (.0 point) at 1st examination and cumulative incidence of students developing
skin problems during the practical training (new cases) (2nd examination).

Intervention Control I versus C

prevalence, % (n) 25% (15/61) 20% (9/46) pΩ0.64
cumulative incidence, % (n) 39% (16/39) 48% (15/31) pΩ0.64

I: intervention. C: control

2. examination. 11 students stopped the education
as auxiliary nurse, 1 dropped out because of severe
hand eczema, and 10 of those who discontinued
the education did so for reasons other than skin
problems. 2 participants were, for practical rea-
sons, unable to participate in the 2nd examination.
No statistically significant differences between
drop-outs and other participants were found in a
binary logistic regression analysis with respect to
basal characteristics (Table 2) or occurrence of
skin problems at baseline (Fig. 1).

Logistic regression analysis

2 regression analyses were performed in order to
assess possible risk factors/preventive measures
for: (i) baseline level of skin problems and (ii)
change in skin problems from 1st to 2nd examina-
tion. All students including the drop outs were in-
cluded in the analysis for basal level of skin prob-
lems. The dependent variables were in both cases
derived from the scoring system used for clinical
evaluation of skin problems. Both dependent vari-
ables were dichotomous in order to perform binary
logistic regression. The baseline level of skin prob-
lems was measured as skin problems (.0 point)
versus no skin problems (0 points). The change in
skin problems was measured as aggravation versus
unchanged/no aggravation. In the first model, (i)

Fig. 2. Measurements of transepidermal water loss. Results are
given in means and standard deviations. All students partici-
pating in the study had measurements of TEWL taken.

risk factors identified as significant were indicator
variables for doctor-diagnosed atopic dermatitis
(odds ratio: 4.89, confidence interval: 1.16–20.64,
pΩ0.027). All variables listed in Table 2 as well as
TEWL values and the presence of nickel allergy
were taken into the analysis and the result is con-
trolled for using dish-washing machines. In the
2nd model, (ii) use of hand disinfectants was a sig-
nificant risk factor for aggravation of skin prob-
lems during the training (odds ratio: 6.13, confi-
dence interval: 1.11–38.9, pΩ0.016). All variables
listed in Tables 2 and 3 as well as TEWL-values
and the presence of nickel allergy were taken into
the analysis. The result is controlled for member-
ship of the intervention/control group as well as
for using dish-washing machines.

Discussion

In the present controlled intervention study we
examined the effect of an educational programme
for student auxiliary nurses. The programme had
a significant positive effect on behaviour as well as
on subclinical skin changes as evaluated by
TEWL.

The students in the intervention group were dis-
couraged from using hand disinfectant agents as
part of the skin care programme. At the end of the
intervention period significantly less students in
the intervention group compared to the control
group used hand disinfectant agents frequently.
This difference in behaviour between the 2 groups
reflects the influence of the intervention (educa-
tional programme). No statistically significant dif-
ference in behaviour between the intervention and
the control group was found with respect to num-
ber of hand washes or use of gloves and moistur-
izers, which was also not addressed in the educa-
tional programme. Instead they were instructed
how to wash hands and use gloves correctly. Dur-
ing the intervention period both groups had an in-
crease in TEWL values but the increase was only
statistically significant in the control group. This
indicates that the control group at the 2nd exami-
nation had a more compromised barrier function
of the skin than the intervention group, since an
increase in TEWL is generally accepted to be a
result of an impaired barrier function of the skin
(24).
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No significant differences between the 2 groups
were observed regarding self-registered skin prob-
lems or by the clinical examination. More partici-
pants in the intervention group reported skin
problems than in the control group at the 2nd ex-
amination. This is probably explained by an in-
creased awareness of symptoms because of the
educational programme (information bias).

In the present study, the focus in the clinical ex-
amination was on registration of skin symptoms/
problems, and not on identification of hand ec-
zema cases. Dry or chapped skin on the hands
grades imperceptively into ICD (26), and the line
dividing non-eczema from eczema may be hard to
define and unrealistic in the real-life situation. The
clinical examination revealed that a higher number
of participants in the control group compared to
the intervention group developed or had aggrava-
tion of already existing skin problems during the
training; however, the difference was not statisti-
cally significant, and was either a true negative find-
ing or a finding due to the small number of partici-
pants included. Few intervention studies within the
dermatological area are currently available. Goh &
Gan (27) examined the efficacy of a barrier cream
and an after-work emollient for the prevention of
cutting fluid dermatitis in 54 metalworkers. They
found fewer cases of cutting fluid dermatitis in the
group using after-work moisturizers compared to
those using barrier creams and controls, but the
study included too few participants for statistical
significance to be obtained. Halkier-Sorensen and
Thestrup-Pedersen tested the efficacy of a moistur-
izer in a crossover study in cleaners and kitchen
assistants (28). They observed significant clinically
increased dryness during periods without moistur-
izer treatment, but no changes in TEWL. The study
was hampered by a large number of dropouts dur-
ing the no-treatment period.

Atopic dermatitis was a significant risk factor
for having skin problems before the training
started, which supports earlier findings (21, 29–
31). This underlines that a history of atopic der-
matitis and wet work are often non-compatible
factors. The reason that a high prevalence of nickel
allergy was found in both groups is probably be-
cause most participants had been ear pierced
(.90%) (32, 33). In the present study nickel allergy
was not found to be a predictive factor for having
skin problems, either before or during the training
period. Epidemiological and clinical studies have
shown that frequent use of hand disinfectants in
wet work increases the risk of development of hand
eczema (12, 13). In the present study the logistic
regression analysis revealed a significant associ-
ation between use of disinfectants and aggravation
of skin problems, confirming the earlier studies.

Some studies have shown that skin irritation
often occurs early in the career (12) or even within
the first month of employment (25). Our study
confirmed this. A Swedish study showed that
having children ,4 years and not using a dish-
washing machine significantly increased the risk of
getting hand eczema (21). A Danish study in hos-
pital workers did not confirm this (34) and neither
did the present study.

The use of bioengineering measuring methods
in field studies has been discussed, since it is diffi-
cult to obtain optimal circumstances for measure-
ments. In the present study an effort was made in
order to ensure this. High basal TEWL was not
associated with skin symptoms that occurred dur-
ing the practical training as evaluated by the clin-
ical examination. A similar result was found in a
prospective follow-up study in baker and confec-
tioner apprentices (25). They had a significant in-
crease in TEWL during their first months of train-
ing, but TEWL scores failed to correlate with the
development of skin damage.

Preventive measures within the area of occu-
pational contact dermatitis are not only related to
the use of moisturizers; although it is an important
aspect many other factors are equally important.
Workers at risk should be aware how contact der-
matitis develops and what they can do to prevent
skin problems/ICD by changing daily habits both
at the workplace and at home. Researchers in the
field of occupational dermatitis may, however, not
always agree on what should be recommended. No
general agreement exists on how often workers
should be advised to apply moisturizers on their
hands or if they should use moisturizers at the
workplace or after work. We do not have enough
facts about this matter at present and it is a chal-
lenge to obtain more evidence.

In conclusion, the present intervention study
shows promising results from the use of an educa-
tional programme. Change of behaviour and less
subclinical skin damage after intervention was
statistically confirmed, and a decrease in clinical
skin symptoms occurred although not statistically
significant. We suggest that educational pro-
grammes should be tested in future large-scale in-
tervention studies.

Acknowledgements

Statistical support was given by Michael Gam-
borg, The Copenhagen Center for Prospective
Population Studies, Institute of Preventive Medi-
cine, Copenhagen Municipal Hospital, Copen-
hagen. The authors thank Karen Mygind, Occu-
pational Health Service, Health Administration,
City of Copenhagen, for help with developing the



303PREVENTION OF SKIN PROBLEMS IN AUXILIARY NURSES

educational programme and for taking part in the
teaching sessions. The study was funded by The
Danish Working Environment Council and Aage
Bangs Fond.

References
1. Diepgen T L, Coenraads P J. The epidemiology of contact

dermatitis. Int Arch Occup Enviro Health 1999: 72: 496–
506.

2. Agner T, Serup J. Individual and instrumental variations
in irritant patch-test reactions- clinical evaluation and
quantification by bioengineering methods. Clinical and Ex-
perimental Dermatology 1990: 15: 29–33.

3. Informational videoprogramme on hand eczema: ‘‘Pas
godt på dine hænder – et program om håndeksem’’. (Take
care of your hands. A program about hand eczema). 11
min, produced by the Department of Dermatology, Gen-
tofte Hospital, University of Copenhagen, 1995.

4. Booklet ‘‘Rene hænder – uden skader’’, (Clean hands –
without trauma). 17 pages. The Danish Working Environ-
ment Council, 1996.

5. Øhlenslæger J, Friberg J, Ramsing D W, Agner T. Tempera-
ture dependency of skin susceptibility to water and deter-
gents. Acta Dermato-venereologica 1996: 7: 274–276.

6. Mellström G A, Wahlberg J E, Maibach H I. Protective
gloves for occupational use. USA: CRC Press, 1994.

7. Uter W, Pfahlberg A, Gefeller O, Schwanitz H J. Hand
dermatitis in a prospectively-followed cohort of hairdress-
ing apprentices: final results of the POSH study. Prevention
of occupational skin disease in hairdressers. Contact Der-
matitis 1999: 41: 280–286.

8. Ramsing D W, Agner T. Effect of glove occlusion on hu-
man skin (I). Short-term experimental exposure. Contact
Dermatitis 1996: 34: 1–5.

9. Ramsing D W, Agner T. Effect of glove occlusion on hu-
man skin (II). Long-term experimental exposure. Contact
Dermatitis 1996: 34: 258–262.

10. Burke F T J, Wilson N H F, Cheung S W. Factors associated
with skin irritation of the hands experienced by general den-
tal practitioners. Contact Dermatitis 1995: 32: 35–38.

11. Wrangsjö K, Osterman K, van Hage-hamsten M. Glove-
related skin symptoms among operating theatre and dental
care unit personnel (I). Interview investigation. Contact
Dermatitis 1994: 30: 102–107.

12. Hansen K S. Occupational dermatoses in hospital cleaning
woman. Contact Dermatitis 1983: 9: 343–351.

13. Stingeni L, Lapomarda V, Lisi P. Occupational hand der-
matitis in hospital environments. Contact Dermatitis 1995:
33: 172–176.

14. Tupker R A, Schuur J, Coenraads P J. Irritancy of antisep-
tics tested by repeated open exposures on the human skin,
evaluated by non-invasive methods. Contact Dermatitis
1997: 37: 213–217.

15. Hannuksula A, Kinnunen T. Moisturizers prevent irritant
dermatitis. Acta Dermato-venereologica 1992: 72: 42–44.

16. Loden M, Andersson A C. Effect of topically applied lipids
on surfactant-irritated skin. Br J Dermatol Res 1996: 134:
215–220.

17. Ramsing D W, Agner T. Preventive and therapeutic effects
of a moisturizer. An experimental study on human skin.
Acta Dermato-venereologica 1997: 77: 335–337.

18. Held E, Lund H, Agner A. Effect of different moisturizers
on SLS-irritated human skin. 8th edtion. Contact Derma-
titis 2001: 43: in press.

19. Held E, Johansen J D, Agner T, Menné T. Contact allergy
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