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Summary

Background. Hand eczema is frequent among Danish hairdressers, and they are
advised to use gloves as protection. However, studies indicate that a significant proportion
use gloves inappropriately.

Objectives. To determine whether hairdressers and apprentices use protective gloves in
the correct way, and to determine whether a demonstration of correct use could cause an
improvement.

Methods. Forty-three hairdressers and apprentices were asked to perform a hair wash
while wearing gloves. The shampoo used was contaminated with an ultraviolet (UV) trace
material. Two rounds of hair washing were carried out by each person, interrupted by a
demonstration of how to use gloves correctly. Photographs were taken to compare UV
contamination before and after the demonstration.

Results. All of the participants (100%) had their hands contaminated during the first
round; the area ranged between 0.02 and 101.37 cm? (median 3.62 cm?). In the second
round, 55.8% were contaminated (range 0.00—3.08 cm?; median 0.01 cm?). The reduc-
tion in contaminated skin areas was statistically significant (p < 0.001), proving an effect
of the glove demonstration. There were no significant differences between hairdressers
and apprentices.

Conclusions. Hairdressers and apprentices lack knowledge on how to handle gloves
correctly. A short demonstration of correct glove use made a significant difference in the
skin protection provided by gloves.
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Hairdressers are exposed to a wide number of chemicals,
soap and water through their work (1), and hairdressing
is one of the occupations with the highest incidence of
occupational contact dermatitis in Europe (2, 3). Hand
eczema isreported by 42.3% of all Danish hairdressers (4).
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On average, hairdressers stay in the profession for
8.4 years, and a significant reason for them leaving is
hand eczema (4). Danish hairdressers are advised to use
gloves to protect themselves against exposures from wet
work and chemicals (5); however, studies indicate that a
significant proportion use gloves inconsistently and inap-
propriately, for example by turning used gloves inside out,
and drying disposable gloves for reuse (1), which may
cause additional skin problems.

Recently, the Danish Labour Inspectorate, with the
assistance of experts in occupational medicine, reviewed
the potential occupational problems of hairdressers,
and concluded that there were no concerns regarding
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contamination of the hands if the hairdressers used
gloves as recommended (6). Gloves that protect against
hairdressing chemicals are available (7). However, studies
show that hairdressers may have their hands contami-
nated by hair dye substances during the hair-colouring
process, in spite of using proper protective gloves. This
indicates that not only the glove material but also the way
in which the gloves are handled is important (8).

The aim of this study was to investigate whether
hairdressers and apprentices can use protective gloves
without having their hands contaminated in a simu-
lated real-life scenario. The second aim was to determine
whether a demonstration of the correct use of gloves
would reduce the amount of contamination on their
hands.

Materials and Methods

This was a crossover intervention study. Hairdressers and
hairdresser apprentices were eligible. The participants
were recruited from hairdressing schools in Copenhagen,
in salons, and on Facebook™ by advertisement. The ethi-
cal committee of the Region of Copenhagen found that the
study was not a biomedical research project, and therefore
no permission was needed (H-4-2013-163).

Inclusion criteria were: age between 18 and 50 years
age, speaking and understanding Danish, and, for
apprentices, being in the last year of education.

Exclusion criteria were being pregnant or breastfeed-
ing.

In total, 21 hairdressers (mean age 26 years; range
21-45years) and 22 apprentices (mean age 22 years;
range 19-29 years) participated.

Before entering the trial, all participants were asked to
fill in a short, open questionnaire about how often they
used gloves.

Fig. 1. Photographs were taken of
the hands after each round of hair
washing in a blinded fashion, so
that the hairdresser could not see
the result. (a) The photography
arrangement. (b) Photograph
taken under ultraviolet light
showing bright areas of skin with
contamination.

The hairdressers and apprentices were asked to
perform a simple hair wash on a doll while wear-
ing gloves. The doll's hair was contaminated with a
trace material that glows under ultraviolet (UV) light
(Visirub; BODE Chemie GmbH, Hamburg, Germany
www.mediqdanmark.dk). A mixture was made con-
sisting of 30ml of tracer added to 70ml of shampoo
(Tusindfryd™ shampoo; Irma, Copenhagen, Denmark),
which was applied to the doll's hair by the instruc-
tor before the trial. Blue nitrile accelerator-free and
powder-free gloves, as recommended by the Research
Centre for Hairdressers and Beauticians, Department
of Dermato-Allergology, Copenhagen University Hos-
pital Gentofte, were provided in several sizes, and the
hairdressers themselves chose which size to use.

The hairdressers were informed that the study was
about observing them in a work situation. They were
told to wear gloves during the hair wash, but were not
informed about the UV material during first round of hair
washing.

After the first round, photographs were taken of the
hairdressers’ hands under UV light, without them being
able to see the result on their own hands (Fig. 1). The
hands were then given a good wash to remove the UV
material.

The intervention consisted of a 10-min demonstration
of how to use and remove gloves correctly, performed by
the lead investigator. The demonstration focused on how
to remove gloves without any skin contamination, so that
the outside of the gloves did not make contact with the
skin at any point. After a second round of hair washing,
new photographs were taken.

Outcome measures and data analysis
The outcomes were the proportion of participants who
had their hands contaminated with the UV tracer, before
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Fig. 2. The area of skin in cm?,
contaminated during hair washing or
@]
by removal of gloves as demonstrated
by the presence of UV-tracer, is given
on the Y-axis. The results are given for 20
hairdressers and apprentices
separately and before (blue color) and
after (black color) demonstration of
%
how to remove gloves correctly = .é. il
(intervention). Circles and stars
represent individual outliers in the I I
study population. UV: ultraviolet. Apprentices Hairdressers

and after the intervention, and the sizes of areas of
contaminated skin before and after the 10-min demon-
stration of glove use.

All of the photographs taken during the study were
allocated blinded and randomly assigned numbers by
a technician not involved in the trial. The UV-active
areas, if any, were measured with a Tamaya Marbel 108
Planix, which is used for measuring areas on maps. It
has a measurement uncertainty of +0.1% on an area of
100 x 100 mm (http://www.tamaya-technics.com).

In all photographs, the areas of the right hand and
wrist were measured, and a mean area was then calcu-
lated for each participant and used for both hands.

The code for blinding the photographs was broken,
and the UV-contaminated skin areas on the photographs
taken before the glove demonstration were then compared
with the UV-contaminated skin areas on the photographs
taken afterwards.

Statistics

Data were stored and analysed in spss™ for Windows™
(IBM SPSS statistics, version 19).
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The proportions of contaminated persons before and
after the demonstration were calculated, and the differ-
ence was analysed with a y?-test.

The Wilcoxon non-parametric rank sum test was used
to compare the sizes of UV-contaminated area on the
hands before and after the demonstration in the same
individuals. The Mann—Whitney test was used for analy-
sis of differences between the hairdressers and the appren-
tices.

The level of significance was set at p < 0.05.

Results

All of the hairdressers and apprentices (43/43; 100%)
had their hands contaminated during the first round. For
the hairdressers, the contaminated area ranged between
0.02 and 63.42 cm? (median 3.46 cm?). For the appren-
tices, the contaminated area ranged between 0.02 and
101.37 cm? (median 4.44 cm?). In the second round,
55.8% (n=24) of all participants had contaminated skin
(range 0.00—3.08 cm?; median 0.01 cm?). The contam-
inated areas of hairdressers’ hands ranged between 0.0
and 3.08 cm? (median 0.00 cm?); in the apprentices, they
ranged from 0.00 to 2.22 cm? (median 0.02 cm?).
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As shown in Fig. 2, there were outliers in both groups
before and after the demonstration.

The reduction in UV-contaminated skin areas from the
first to the second round was statistically significant for
the whole group (p < 0.001), proving an effect of the glove
demonstration.

There were no significant differences between hair-
dressers and apprentices (p=0.618) regarding the
improvement from the first to the the second round,
according to the Mann—Whitney test.

According to the questionnaire, 30 of 43 participants
used 3—10 pairs of gloves daily, and 10 used 10—-25 pairs
of gloves daily. One never used gloves, and 2 answered
insufficiently.

Of the participants, 32.6% were observed to have
artificial and/or long fingernails, and 58.1% were wear-
ing jewellery that made it impossible to use gloves in
a satisfactory way, for example rings bridging between
fingers.

Discussion

All (n=43) hairdressers and apprentices had contami-
nated skin areas on their hands after the first round of hair
washing, despite the use of gloves. After the demonstra-
tion, 55.8% (n = 24) of hairdressers and apprentices had
contaminated skin areas (p < 0.001).

In addition to the decrease in the number of partici-
pants with contaminated hands, we also saw a decrease
in the sizes of the areas of contaminated skin. The inter-
vention had a significant impact on the effectiveness of
the use of gloves in this study. However, 24 of the partic-
ipants were contaminated in the second round, possibly
because the demonstration on how to use gloves correctly
was relatively short. We would probably be able to obtain a
better result if the participants were offered a longer train-
ing programme. The wearing of jewellery and long nails
may also have affected the number of participants who did
not manage to perform the second round of hair washing
without having their hands contaminated.

This study shows that it is possible to decrease the
amount of trace material on the skin resulting from the
performance of one simple procedure. However, it does not
show the possible effect on hairdressers who carry out
many procedures during a working day, which will lead
to the accumulation of chemicals on their skin.

The questionnaire contained questions concerning the
number of gloves used by each participant during an ordi-
nary working day. This gave the participants a hint about
the theme of this trial, which might have made the result a
little less significant than would have been possible if they
did not have this information.

Previously, an intervention study on 502 Danish
hairdressing apprentices showed that an educational
programme on skin care had a significant effect on
the prevalence of hand eczema (9). This intervention
included education on when to use gloves. Significantly
more apprentices used gloves after the intervention, and a
significant decrease in the prevalence of hand eczema was
observed; however, even in the intervention group, 19.4%
had hand eczema at the 18-month follow-up. This means
that there is room for improvement; one overlooked point
to address may be how to remove gloves correctly.

In a Swedish study, dermal exposure to permanent
hair dyes was assessed with a bag-rinsing method (8,
10), which showed significant amounts of hairdressing
chemicals on hairdressers” hands despite the use of gloves
(14 of 17 hairdressers). In our study, we showed that all
participants had contaminated skin areas, with a median
of 3.62 cm? but with a large range of 0.02-101.37 cm?.
Such unintended exposure is likely to cause an additional
risk of contact allergy, for example to hair dye ingredients.
A recent study in Swedish hairdressers has shown that
levels of potentially carcinogenic aromatic amines in
hairdressers’ blood seem to be linked to how often they
use permanent dyes and permanent wave treatments on
clients’ hair (11), which further emphasizes the need for
adequate skin protection.

Our study indicates that hairdressers and apprentices
are not, in practice, able to use gloves in a satisfactory way.
Different studies have shown that they also lack knowl-
edge on when and how to use gloves according to the
recommendations (12). A Danish questionnaire admin-
istered to 2918 hairdressers showed that 20.2% used
non-reusable gloves more than once, that the mean num-
ber of times that a pair of gloves was used was 3.46 (range
1-20), and that 8% turned the gloves inside out before
reusing them (1). All together, these studies show that
hairdressers and apprentices have an alarming lack of
knowledge on how to protect themselves from occupa-
tional hand eczema.

As expected, we saw a positive effect of education. In
a German study, it was shown that a significantly larger
number of hairdressers could stay in the occupation and
avoid skin diseases after receiving an educational training
programme with a large number of teaching points (13).
In Germany, the consequences of the high incidence of
occupational skin diseases among hairdressers have been
taken seriously, and two legislative regulations have been
implemented, causing a 10-fold decline in the annual
incidence between 1990 and 1999 (14). The two regu-
lations were introduced as Technical Rules for Hazardous
Substances 530 ‘hairdressing trade’ and 531 ‘Endan-
germent of the skin by work in the wet environment’. In
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Denmark, chemicals in hairdressing products are cov-
ered by EU regulations (15), and, since 2007, the use of
gloves in cases of wet work has been recommended by the
Labour Inspectorate, but there is no legal requirement,
which would seem to be both useful and needed (14, 16).

In summary, education of hairdressers is needed,
including education about the practical aspects of
glove use. Education should be combined with regu-
lations regarding the hairdressers’ work environment, to
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