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Abstract

Background: Various products are available for lightening hair. There are no data on
which applications are actually used in hairdressing, impeding proper estimation of
actual exposure and necessary preventive measures.

Obijectives: To assess information about availability, usage and formulation of light-
ening preparations in the German hairdressing trade.

Methods: A market survey was conducted and hairdressers were surveyed by online
questionnaires.

Results: Of 783 hairdressers clicking the link, 565 hairdressers (91.2% female, mean
age of 40.2 + 11.7 years) from all German states responded (response rate: 72.2%).
The questionnaire survey has shown that available hair-lightening preparations in the
German hairdressing trade are (multiple selection possible): dust-free (88.5%) and
non-dust-free bleaching powders (22.1%), bleaching creams (41.9%), high-lifting hair
colour creams (88.8%) and normal hair colour creams (58.4%). Five hundred eighteen
(91.7%) hairdressers favour lightening hair with powder. The market survey revealed
that bleaching powders and creams contain potassium persulfate, ammonium persul-
fate and sodium persulfate or combinations of these persulfate salts.

Conclusions: Hairdressers are exposed to various hair-lightening applications con-
taining different chemicals. Preventive measures need to address adverse skin and
respiratory effects. Implementation of targeted health education already in early
career stages (i.e., apprenticeship) seems advisable and can be maintained by

refresher trainings.
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1 | INTRODUCTION

In the hairdressing sector, various products are available for lightening
the hair, comprising dust-free and non-dust-free bleaching powders,
bleaching creams and other hair lightening preparations, such as so-
called high-lifting hair colour creams or usual hair colour creams mixed
with higher concentrations of oxidant. Different bleaching prepara-
tions, namely dust-free and non-dust-free bleaching powders, demon-
strably differ in their characteristics (e.g., particle size, granulation,
microencapsulation or being oil-mixed) and thus present different risk
profiles." It, however, remains unclear which of the above-mentioned
preparations are actually used in daily practice, impeding proper esti-
mation of exposure-associated risks and necessary preventive mea-
sures. In a recent review, it was shown that lightening the hair is a
frequent service in hairdressing salons,? exposing hairdressers to
bleach 7.6-47.9 times/month®~> with only 77.9% of the hairdressers
wearing gloves regularly whilst conducting this task.”

Due to work-related skin damage, hairdressers are at significant
risk of developing occupational skin disorders (OSD), with hand der-
matitis (hand eczema, HE) being the most common 0OSD.° A current
systematic review and meta-analysis by Havmose et al. found a
pooled lifetime prevalence of 38.2% (95% confidence interval
[Cl]: 32.6%-43.8%), a pooled 1-year prevalence of 20.3% (95%
Cl: 18.0%-22.6%) and a pooled point prevalence of 7.7% (95%
Cl: 5.8%-9.6%) of HE in hairdressers.” The course of HE is often
chronic and entails personal suffering alongside socio-economic
consequences,®’ including high illness-related costs and in the worst
case a premature termination of career.%1!

In terms of adverse effects of bleaching agents, particularly per-
sulfate salts, besides occupational allergic contact dermatitis on the
directly exposed hands or lower arms, airborne allergic contact der-
matitis may develop, for example, in the face and neck or other
exposed regions. Moreover, adverse respiratory effects have been
reported in hairdressers in earlier studies.*> 1% Persulfate salts can
target the skin, the respiratory route or even have systemic effects;
the underlying mechanisms can be immediate or delayed hypersensi-
tivity or combinations thereof, with the former being diagnosed by
open and prick testing, and the latter with patch testing. In a recent
systematic review, Macan et al. identified bleaching products as the
most hazardous hair cosmetic product regarding respiratory adverse
effects in hairdressing.® Persulfate salts contained in bleaches are
known to cause immediate reactions like rhinitis, asthma, contact
urticaria and anaphylaxis.1>47 Against this background, this empir-
ical study aimed at assessing information about current availability,
usage and formulation of contemporary lightening preparations in

the German hairdressing trade.

2 | METHODS/MATERIALS
First, an orientating market survey was conducted regarding bleaching
preparations currently available on the German market. To this end,

information was randomly retrieved from publicly available online

hairdressing shops. Products were included in a descending order
according to their listing in the search on the respective online hair-
dressing shops website. It was chosen only to include products
intended primarily for professional use but available online with the
ingredients disclosed, which in terms of salon use comprised the most
widely used products in Germany. Drugstore products with intended
home use were not included as those are likely not used by hair-
dressers in the salon.

Second, hairdressers in the German hairdressing trade were sur-
veyed using a fully standardized online questionnaire only including
single choice questions (Table S1) with respect to the availability and
usage of different lightening preparations in their daily working life.
To reach many hairdressers from all over Germany, the link to the
questionnaire was distributed to selected District Craft Trades Associ-
ations of the hairdressing trade which are personally known to the
authors, namely Cloppenburg and Osnabrick, Germany, with the
request to forward it to the member hairdressing salons. The ques-
tionnaire link was further spread via relevant hairdressing groups on
social media platforms (WhatsApp, Facebook and specific hairdress-
ing forums). Informed consent was obtained from all participants. In
terms of statistical analysis, the association between exhaust air sys-
tem use and use of powdery bleach products was assessed with

Chi? tests or, if expected cell frequencies fell below 5, Fisher's

exact test.
3 | RESULTS
3.1 | Market survey on hair lightening preparations

Ten of the 17 randomly selected bleaching powders were labelled as
dust-free. Of the 7 bleaching powders not labelled as dust-free, one
was labelled as low-dusting (Table S2). In addition to information
about the aforementioned bleaching powders, information about
6 randomly bleaching creams available on the German market was
retrieved (Table S3), showing that bleaching creams are less com-
monly available than bleaching powders. In dust-free and non-
dust-free bleaching powders as well as in bleaching creams, different
persulfates were present, namely potassium, ammonium and sodium
persulfate. Among the 17 bleaching powders, the following combina-
tions of persulfates were observed: potassium plus ammonium persul-
fate in 13 powders, potassium plus sodium persulfate in 1 powder,
sodium plus ammonium persulfate in 1 powder, only potassium per-
sulfate in 1 powder and no persulfate at all in 1 powder. In 2 of the
6 bleaching creams, the combination of potassium, sodium and ammo-
nium persulfate was present, whereas the other 4 creams did not con-
tain persulfates. Bleaching powders and creams without persulfates—
which are used in these agents to increase the oxidation process and
expand the reaction time of the bleaching preparation—might instead
be mixed with higher concentrated hydrogen peroxide; in some cases,
different galenics of hydrogen peroxide might also be used
(i.e., creamy formulations instead of liquid formulations) to compen-

sate for the missing effect of persulfates.
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FIGURE 1 Venn diagram showing the number of hairdressers
using dust-free bleaching powder, non-dust-free bleaching powder
and bleaching cream (created with the R package

“VennDiagram” v. 1.7.1).
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FIGURE 2 Percentage of hairdressers (n = 565) confirming
availability and/or usage in the salon of dust-free bleaching powder,
non-dust-free bleaching powder, bleaching cream, conventional hair
colour creams with a higher concentration of hydrogen peroxide to
lighten hair by 1 to 2 shades and high-lifting hair colour creams with a
higher concentration of hydrogen peroxide to lighten hair by 2 to

4 shades.

3.2 | Auvailability and usage of hair lightening
preparations in the salons

Of 783 hairdresser who clicked on the link, 565 hairdressers (91.2%
female, mean age of 40.2 + 11.7 years) answered the questionnaire
(response rate: 72.2%). The sample includes 31 (5.5%) hairdressing
apprentices, 153 (27.1%) journeymen hairdressers and 381 (67.4%)
master hairdressers. On average (SD), the profession had already been
performed for 21.5 + 12.3 years. Twenty-four (4.3%) salons belong to
the low-price segment, 446 (78.9%) salons to the medium-price seg-
ment and 95 (16.8%) salons to the high-price segment. All 16 German
federal states were represented with the most participants coming
from Lower Saxony (25.8%), North Rhine-Westphalia (24.3%) and
Bavaria (13.6%).
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Five hundred (88.5%) of the 565 hairdressers stated that dust-
free bleaching powder was available in their salon and 490 (98.0%) of
these 500 hairdressers stated that they use these products. Regarding
non-dust-free bleaching powder, 125 (22.1%) of the 565 hairdressers
mentioned these to be stocked by the salon of which 119 (95.2%)
reported to use it. Bleaching cream was available for 237 (41.9%) of
the 565 hairdressers and 195 (82.3%) of these 237 hairdressers used
such a product (Figure 1). Three hundred thirty (58.4%) and
502 (88.8%) of the 565 hairdressers stated to use conventional hair
colour creams with a higher concentration of hydrogen peroxide to
lighten hair by 1 to 2 shades and high-lifting hair colour creams with a
higher concentration of hydrogen peroxide to lighten hair by 2-4
shades, respectively (Figure 2). Five hundred eighteen (91.7%) of
565 hairdressers stated that their favourite preparation to lighten hair
was bleaching powder and 47 (8.3%) of 565 hairdressers stated that
their favourite preparation to lighten hair was bleaching cream.

Five hundred twenty-nine (93.6%) of 565 hairdressers declared
that in the salon where they work, a separate area for mixing bleach-
ing and hair colouring preparations (e.g., “mix corner,” “colour bar”)
existed. One hundred five (19.8%) of these 529 hairdressers con-
firmed that in the salon where they work, an exhaust air system
(e.g., exhaust system, extractor hood) in the separate area for mixing
bleaching and hair colouring preparations was installed. There was no
significant association between use of an exhaust air system and
usage of powdered preparations (both dust-free and non-dust-
free); P > 0.3.

4 | DISCUSSION

With the present study, we were able to show that dust-free and
non-dust-free bleaching powders, bleaching creams and other hair
lightening preparations, such as common hair colour creams or so-
called high-lifting hair colour creams, which usually require higher
concentrations of hydrogen peroxide to lighten hair, are currently on
the market and used by hairdressers to a varying extent. To the best
of our knowledge, this is the first study looking at actual availability,
usage and formulation of different hair lightening applications in the
hairdressing trade. As all 16 German federal states were included in
this study, it may be assumed that the results are characteristic for
the whole German hairdressing trade.

The market survey revealed that available bleaching powders and
creams contain different persulfate salts, namely potassium persulfate,
sodium persulfate and ammonium persulfate and different combina-
tions thereof. The Cosmetic Ingredient Review Expert Panel has con-
ducted a safety assessment of these persulfate salts and concluded
that adverse skin and respiratory effects are known; the use of these
persulfate salts, however, is classified as safe when used as oxidizing
agents in hair colourants and lighteners designed for brief intermittent
use completed by complete rinsing from hair and skin.'® As safety
assessment of hair cosmetic ingredients does not account for the
exposure of a professional user handling the product frequently in

2,19

daily working life, but rather the client or consumer, it must be
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assumed that the skin contact of hairdressers might exceed the
above-described contact with persulfate salts contained in bleaching
agents. This is corroborated by data from the German Information
Network of Departments of Dermatology (IVDK), showing that aller-
gic contact dermatitis caused by ammonium persulfate is a health
problem, especially in hairdressers, compared with clients or self-
users.2°722 Accordingly, a current study from the United States con-
cluded that clinicians should be aware of hair colouring products being
one of the primary categories of consumer products that contain per-
sulfate salts.?®

The market survey showed that most of the bleaching powders
available on the German market are dust-free, which might lead to
the idea that industry seems to have in part understood the prob-
lematic of bleach dusts in hairdressing. Also, the survey showed that
the majority of hairdressers actually uses dust-free bleaching pow-
ders. This is reassuring, as a series of tests by the Institute for Occu-
pational Safety and Health of the German Social Accident Insurance
(IFA) has shown that when using bleaching powders in the form of
granules, microencapsulated or oil-mixed powders (dust-free bleach-
ing powders), the release of dust from bleaching powders with the
active ingredient ammonium persulfate is reduced.! However, non-
dust-free bleaching powders are still available on the market and
also used in salons. It should be mentioned that despite dust-free
formulations are considered less hazardous than non-dust-free
bleaching powders, both formulations may trigger bronchial
asthma.?*

According to the hierarchical STOP principle in prevention
(substitution, technical measures, organizational measures, personal
protective measures), it seems to be the easiest way to substitute
non-dust-free bleaching powder by dust-free bleaching powder or
bleaching cream. As can be seen in Figure 1, a considerable share of
hairdressers does not only strictly use bleaching powders or creams. It
can be assumed that the preparation (i.e., powder or cream) is also
chosen according to the needed mixture considered necessary to
achieve the shade the customer requests. For so-called freehand tech-
niques, such as painted highlights, the hairdresser will probably use a
cream application and for bleaching the whole hair (e.g., to achieve an
overall platinum blonde colour), the hairdresser might rather use a
powder application. The broad spectrum of hairdressing services and
concomitant customer requests leads one to expect that both applica-
tion types will still be used in the future. Our results clearly show that
hairdressers prefer bleaching powder over bleaching cream, which
might be attributed to (i) habit or (ii) differing galenics of these applica-
tions which could be favoured over the other. As only less than half of
the surveyed hairdressers have access to bleaching cream in their
salon, availability might play a role as well, which could be solved very
quickly by the employers. To facilitate an understanding of bleaching
creams being a feasible alternative to bleaching powders, hairdressers'
education needs to be expanded in terms of teaching correct concen-
tration of hydrogen peroxide in combination with choosing an ade-
guate reaction time for the application when using bleaching creams
so that the desired colour result can also be reached with a less

hazardous preparation.

Interestingly, a very high share of nearly 90% of the hairdressers
uses high-lifting hair colour creams and more than half of the hair-
dressers use usual hair colour creams to lighten hair just a few tones.
This application also seems to be a reasonable alternative for
substituting bleaching powders, at least in these special cases. It must
yet be assumed that these choices are made with the colour result for
the client in mind rather than considering health protection. More-
over, the colour creams may contain contact allergens as well,?> so
that adequate skin protection by wearing gloves is always a necessity.
This is not only of relevance for working with oxidative hair dyes, as
addressed in this article, but also for non-oxidative hair dye products,
which have been addressed in a recent survey.2¢

The results discussed above demonstrate the need for preventive
measures regarding adverse skin and respiratory effects of hair-
lightening procedures, in which potentially hazardous substances are
used. To sufficiently protect the skin, personal protective measures, that
is, gloves, should generally be worn by hairdressers whilst lightening the
hair of clients, regardless of the used preparation. It seems crucial to
emphasize how important it is for hairdressers to wear gloves, as prior
research has revealed that the percentage of hairdressers who do so is
remarkably low. Even if using gloves, hairdressers frequently reuse dis-
posable gloves,?” and contamination oftentimes happens as a result of
incorrect handling or when gloves are taken off.2® Due to the break-
through time of the gloves used among hairdressers,?’ and since some
of the ingredients in hairdressing chemicals swiftly pass through the
glove material,%° their use does not always have the intended effect.

For preventing adverse respiratory effects as well as airborne
contact allergen exposure, the technical preventive measure of ade-
quate ventilation of the salon is of utmost importance to reduce inha-
lation, for example, by exhaust fans, natural cross-ventilation or a
ventilation and air conditioning system. In Germany, the Technical
Regulations for Hazardous Substances (TRGS) 530 directs hair-
dressers to set up specially designated workplaces for mixing and
decanting work,3? which is fortunately ensured for most of the sur-
veyed hairdressers in this study. Separate exhaust air systems
(e.g., exhaust system, extractor hood) in these areas, however, remain
an exception. Thus, the importance of general ventilation of the salon
becomes evident. The results of the present work have shown that
there seems to be no awareness regarding the need of using exhaust
air systems when preparing powdered bleaching applications. As skin
contact and inhalation of chemicals results in absorption into the
organism and possible risk of acute and chronic systemic health
effects, prevention of these exposures reduces the risk of not only
local but also potential systemic toxic effects.

As a limitation of this study, it should be mentioned that the
answers, which were generated via online questionnaires, are not ver-
ifiable. As the questions were not about personal information, such as
individual health problems and the questionnaire was framed as a sta-
tus check regarding the use of hair-lightening applications, it is plausi-
ble to assume that social desirability of the answers—which is a
known source of bias in questionnaire studies—did not play a crucial
role. In the future, an observational study in the hairdressing trade to

objectively assess further parameters seems warranted, such as for
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which specific hair-lightening application gloves are worn, whether
gloves are worn adequately and how long gloves are worn conducting
these procedures. This might also be interesting for other hairdressing
tasks, such as colouring the hair with permanent hair dye or perming
the hair, involving other hairdressing chemicals.

In conclusion, hairdressers are exposed to various hair-lightening
applications with different substances potentially entailing adverse skin,
respiratory or systemic effects. The consistent use of preventive
measures—particularly in terms of primary prevention—is already nec-
essary in early career stages,®? in which the specific learning contents
can be incorporated into the regular training within vocational schools.
Preventive educational programs for hairdressers were proven to be
effective in past studies.>*** A regular update of knowledge in terms of
a refresher training should be facilitated by the employer, as educa-
tional effects might diminish over time.3> Within continuing education
(e.g., as in Germany in the setting of a hairdressing master course),
implementation of these measures should be stressed again, especially
because master hairdressers then often become employers themselves
and can then function as multipliers with regard to knowledge transfer.
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