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Skin protection measures — barrier creams, protective gloves— and skin care are widely recommended
for the prevention of occupational hand dermatitis (HD) in skin risk professions, but there is hardly
anything known about uptake levels of the measures. The objective of this controlled intervention
study was to quantify the uptake and maintenance of skin protection and skin care measures in first-
year bakers’ apprentices. A total of 94 first-year bakers’ apprentices were included in the study in
September 2000. The apprentices were assigned to the skin protection and control group class-wise
to reduce contamination. The skin protection group comprised 39 apprentices who were trained in
skin protection measures at the beginning and after 4 weeks of training. 55 apprentices were assigned
to the control group representing no skin protection intervention. Standardized interviews took place
at the beginning of the training and at 4monthly follow-ups (FU). The uptake of skin protection
measures differed significantly between the groups (barrier cream p <0.0001, protective gloves p =
0.046, skin care p =0.025). Barrier cream use in the skin protection group was incorporated in the
daily routine very well from the start and reached 100% at the end of the examination period (4th
FU). At this time, only 3.2% of the controls used barrier creams. The level of acceptance of protective
gloves (4th FU: skin protection group 43.3%; controls 32.3%) was considerably lower than that of
barrier creams. The initial level of regular skin care was high in both groups (skin protection group
67.6%, controls 61.7%). After the intervention the acceptance of skin care rose to 88.9% in the skin
protection group compared to 68.1% in the controls (4th FU). The present study has shown that skin
protection and skin care measures can be introduced successfully in the daily routine of a skin risk
occupation and high uptake and maintenance rates can be achieved.

Key words: bakers’ apprentices; barrier creams; maintenance; occupational hand dermatitis; pro-
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Occupational skin disease has been a serious prob-
lem for social liability insurance in Germany for
many years. In all, 80-90% of all costs for workers’
compensation, medical treatment and occu-
pational retraining for occupational skin disease is
spent on occupational hand dermatitis (1). Meas-
ures of technical-organizational hazard control
and individual protective measures are well known
(2-5). For many wet work professions, barrier
creams and protective gloves combined with ade-
quate skin care have been widely recommended as
the most important means of personal protective
equipment. In recent years, progress has been
made in the development of in vitro and in vivo
methods to evaluate their efficacy, but hardly any-
thing is known about the uptake levels at the work-

places (6—14). The aims and objectives of this con-
trolled intervention study in first-year baker’s ap-
prentices was to evaluate the uptake and the
maintenance of standard prevention techniques
(barrier creams, protective gloves) and skin care
(moisturiser). Primary outcome measures were up-
take and maintenance of skin protection and skin
care measures in the intervention group and the
controls during the observation period of 6
months.

Methods
Study design and participants

A controlled intervention study was performed in
94 healthy first-year apprentices of an occu-
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Table 1. Characteristics of the groups

Skin protection

group
Controls n (n=139) n
(n=755)
Demographic profile
Sex female p=0.34  61.8% 34 71.5% 28
Age p=0.28 169+1.5 55 16.8+0.9 39
Piercing p =0.33 61.8% 34 71.5% 28
Costume jewellery — 25.5% 14 33.3% 13
allergy p=0.70
Atopy
No skin atopy 85.4% 47 87.2 34
Skin atopy p=0.96 14.6% 8 12.8% 5
Rhinitis p =0.44 16.4% 9 20.5% 8
Asthma p=0.55 1.8% 1 5.1% 2
Skin protection and skin care habits at the initial examination
Barrier creams 0% 0 2.7% 1
p=0.40
Gloves p=0.13 14.5% 8 7.7% 3
Skin care p=0.57  61.7% 34 67.6% 25

pational school for food processing trades in Thur-
ingia, Germany. The study was set up to evaluate
the uptake and maintenance of skin protection and
skin care measures. Another aim of the study was
to evaluate the possible protective effect of harden-
ing of the skin by ultraviolet radiation, the results
of which will be published elsewhere. The appren-
tices were assigned to the study groups class-wise
to prevent contamination. Initially intended cluster
randomization had to be abandoned due to short-
term changes in the time tables prior to the onset
of the training. The study started at the beginning
of the training in September 2000. The apprentices
were followed-up at 4-monthly examination time
points until February 2001.

Written informed consent of the apprentices and
their parents was mandatory. The study was ap-
proved by the ethics committee of the Friedrich-
Schiller-University of Jena.

Intervention

The skin protection training was delivered at the
beginning and after 4weeks of training. It lasted
60min and comprised a standardized video lecture
(15min), a taught lecture (15min) and hands-on
training (30 min). The video lecture (Turimed, Wal-
lisellen, Switzerland) provided general information
about skin hazards in skin risk professions, the
structure and function of the skin and common
occupational skin diseases as well as skin protec-
tion, cleaning and care. The taught lecture dealt
with special information about skin hazards in the
food processing industry and means of prevention.
In the following hands-on training the correct ap-

plication and use of protective gloves, barrier
creams and skin care was practised intensively. The
topics taught and trained were underpinned by
written information material. The main emphasis
was laid on the regular, frequent and correct appli-
cation of skin protection and skin care products
and the comprehensive and correct use of protec-
tive gloves. The barrier cream (Excipial Protect®),
skin care ointment (Lipoderm Lotio®) and protec-
tive gloves (Duo-Nit 901®, Solo Ultra 999®) were
provided free of charge.

Documentation of the uptake of the skin protection
and skin care measures

At the beginning of the training and at 4-monthly
FUs a structured interview was performed as de-
scribed in detail previously (15). To ensure re-
liability of the data collected and to minimize
interobserver variability, the investigators were
trained intensively prior to the study onset.

Statistical analysis

Descriptive statistics were performed on all data.
Differences in the uptake and maintenance of pre-
vention measures, in demographic and atopic pro-
file as well as in workload between the groups were
analysed using the y? test. Statistical analysis was
done using the software package spss 10 for wiN-
DOWS.

Results
Characteristics of the groups

At the initial examination, 107 apprentices were
interviewed. Thirteen apprentices had actual HD
(controls n=3, intervention group n=10) and
consecutively could not be included in the study,
because these apprentices could have changed their
skin protection and skin care habits after acquiring
HD. The remaining 94 apprentices entered the
study. The follow-ups (FU) took place at monthly
intervals and 83 (88%) were seen at the 1st FU, 77
(82%) at the 2nd FU, 68 (72%) at the 3rd FU and
61 (65%) at the 4th FU. Changing numbers at the
FUs were due to dropouts (n =7, private reasons)
and unavailability at the time of examination. The
main characteristics of the groups were similar
(Table 1). No significant differences were found be-
tween the groups concerning skin protection and
skin care habits and exogenous risk factors like
hand-washing frequency, work load at work and at
home as described elsewhere (16).
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Table?2. Levels of uptake of skin protection and skin care measures in the groups at the 1st, 2nd, 3rd and 4th FU

Measures Ist FU 2nd FU 3rd FU 4th FU
n=2_83 (88%) n="177 (82%) n=1068 (72%) n==061 (65%)
C SP C SP C SP C SP
Y% % % Y % % Yo %

Barrier creams 0 75 0 83.9 5 96.4 32 100
»<0.0001 »<0.0001 »<0.0001 »<0.0001

Gloves 25.5 47.2 17.4 32.3 27.5 32.1 32.3 43.3
»<0.005 »<0.046 p<0.17 p<0.71

Skin care 68.1 88.9 73.99 87.1 71.5 85.7 83.9 90
p<0.025 p<0.16 »<0.39 p<0.71

Legend: C = controls, SP = skin protection.

Uptake and maintenance of skin protection and
skin care measures

Skin protection and skin care measures were ac-
cepted and taken up to a different extent in both
groups during the course of training (Table2). As
mentioned above, no significant differences were
found in barrier cream, protective glove and
moisturiser use in the groups at the initial exami-
nation (Table 1). Barrier creams were incorporated
into the daily routine of the skin protection group
very well from the start (75%, 1st FU) and reached
100% at the end of the examination period. The
differences between the groups were highly signifi-
cant over the entire study period (p<<0.0001).
There was a significant difference in protective
glove use for the Ist FU (p =0.005) and 2nd FU
(p = 0.046) between the groups, but the level of ac-
ceptance was considerably lower than for barrier
creams. Differences between the groups diminished
in the course of the training. Maintenance levels in
both groups were 43.3% (skin protection group)
and 32.2% (controls) after 6 months of training.
The initial level of regular skin care was high in
both groups. After the intervention, the accept-
ance of skin care rose to 88.9% in the intervention
group (p=0.025) compared to 68.1% in the con-
trols (I1st FU). Again, differences between the
groups diminished in the course of the training.
Uptake of skin care in both groups was 90% (skin
protection group) and 83.9% (controls) at the end
of the observation period (4th FU).

Discussion
Characteristics of the groups

Even though randomization was not possible, the
distribution of the main characteristics between
the intervention group and the controls were quite
similar. No statistically significant differences were
seen for atopy, sex, age, piercing, allergy to cos-
tume jewellery, occupational and leisure time activ-

ities or skin protection and skin care measures at
the initial examination (Table1). Confounding is
therefore less likely to be the explanation for the
significant differences in uptake and maintenance
of skin protection and skin care measures docu-
mented during the course of training (Table2).

Uptake and maintenance of skin protection and
skin care measures

The skin protection intervention was tailor-made
for the typical exposition profiles in baker’s ap-
prentices (15). To reinforce theoretical knowledge
and dexterity, the intervention was repeated after
4weeks and the follow-up examinations served as
maintenance surveillance. The intervention was
based on a conventional primary prevention ap-
proach in health promotion representing the medi-
cal model rather than the social model of health.
The approach dealt mainly with the individual ap-
prentice and focused on reducing morbidity rather
than changing social, economic or environmental
determinants of occupational health (17). The
transtheoretical model of behaviour change, which
describes behaviour change as a multistage process
(precontemplation, contemplation, preparation,
action and maintenance stage), was adopted and
the lecture and hands-on training were designed to
initiate and maintain the desired behaviour change
(18, 19). Apprentices normally are not aware of the
skin risk factors in their chosen occupation (20)
and therefore are not thinking about and not plan-
ning to engage in skin protection (precontem-
plation). A few of them, especially those with a
history of hand dermatitis, probably are in the
contemplation stage. They know about their pre-
disposition and see the necessity to change habits
and want to do something about it in future. Some
of them may have already thought about using
skin protection measures from the start of the
training (preparation) or do so inconsistently, but
the new habits are not yet totally integrated into
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their lifestyle (action). Ideally, an intervention
should pick up all apprentices from the different
stages of readiness for change and guide them to
the maintenance stage, in which the desired behav-
iour is a stable part of the daily occupational rou-
tine. In real life this process often is more likely to
be a cyclic process, with trying and failure, rather
than a linear one (18, 19). The skin protection in-
tervention was highly successful in long-term be-
haviour change (6months) concerning barrier
cream and skin care use. Glove use was accepted
to a lesser extent. After 6 months of training, 100%
of the apprentices in the intervention group
claimed to use barrier creams regularly. Ninety
percent used skin care, but only 43.3% used protec-
tive gloves. This indicated that the apprentices were
convinced by the intervention and used the protec-
tive measures, especially those that they could ap-
ply without considerable effort and without at-
tracting major attention. The main obstacle con-
cerning glove use stated by the apprentices was the
low acceptance of gloves by their instructors at the
workplace. They often made fun of the apprentices
when they used them for wet work and cleaning.
Obviously, it is not enough to convince the appren-
tices; serious attempts have to be made to combat
the ‘macho-culture’ in the bakeries and foster a
more preventive-orientated occupational environ-
ment (21, 22).

There are a few other studies in occupational
dermatology which have dealt with the acceptance,
uptake or maintenance of skin protection and skin
care measures. Mainly, data on hypothetical future
use of study products or the cosmetic acceptance
of the products are available (23-25). The present
authors could not identify a single study con-
cerned with long-term maintenance of skin protec-
tion measures. More literature is available in other
fields of health promotion. Marcus et al. evaluated
11 community based interventions to promote ex-
ercise (26). The majority of the interventions used
combined approaches delivering personalized and
non-personalized printed material containing in-
formation about different kinds of exercise pro-
grammes, often backed up by videotape, face-to-
face training and telephone calls. They found that
most of the smaller scale local interventions and
especially personalized home-based programmes
backed up by telephone follow-up and mainten-
ance surveillance were successful in changing be-
haviour and maintaining behaviour change as a re-
sult of the intervention, at least in the short term.
A high proportion of the participants were lifted
up towards higher stages of readiness for change.
The most effective were studies that integrated
more contacts and theory-based tailored inter-
ventions (26).

During the course of the training the uptake
rates of skin care and protective glove use in-
creased not only in the intervention group but also
in the controls. A possible explanation for this
could be a certain amount of contamination be-
tween the groups. Under normal circumstances the
apprentices should not have met because of their
different timetables, but accidental contacts during
leisure time could not totally be excluded. More-
over, the regular monthly follow-ups and the re-
peated inquiries into their skin protection habits
might have induced a higher uptake of skin protec-
tion and skin care measures. There is some evi-
dence supporting this hypothesis: the use of skin
care and gloves in the controls after 6 months of
training was significantly higher compared to a his-
torical control group (skin care 46%, gloves 10.1%)
from a recent follow-up study in baker’s appren-
tices at the same occupational school (15).

Conclusions

The present study has shown that skin protection
and skin care measures can be introduced success-
fully in the daily routine at a workplace and high
uptake and maintenance rates can be achieved. Im-
pediments to the use of individual protective
equipment, especially protective gloves, were not
apparent in the teaching methods or the individual
measures but were due to low acceptance levels at
the workplaces in general. Besides individual-
orientated preventive interventions, a preventive
environment must be created and fostered to facili-
tate healthy choices.
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