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Background: Contact dermatitis of the scalp may develop primarily due to exposure to cosmetic
products or secondarily due to application of topical medicaments on affected skin.

Objectives: To illustrate the current spectrum of allergens in scalp dermatitis.

Patients/methods: Data of 1320 patients recorded by the Information Network of Departments of
Dermatology (IVDK) between 1993 and 2003, who were patch tested to confirm or rule out
(secondary) allergic contact dermatitis of the scalp, were analysed.

Results: Sensitization to p-phenylenediamine, tolune-2,5-diamine, p-aminophenol, 3-aminophenol,
p-aminoazobenzene, cocamidopropyl betaine and pyrogallol was significantly more common than in
the remaining IVDK patients. In 690 patients, altogether 4070 patients’ own products were patch
tested. Medical products, hair tints and bleaches (HTB) and hair-cleansing products together caused
nearly 2/3 of positive patch test reactions. Among these categories, HTB showed the highest per-
centage of positive patch test reactions; 24 of 29 HTB-positive patients had no positive reaction to
any of the commercially available allergens.

Conclusions: In our subgroup of patients with scalp dermatitis, constituents of hair-colouring prod-
ucts were the most important allergens. As some ingredients of hair dyes are not contained in patch
test series, testing of patients’ own products is an important part of diagnostic workup, as otherwise
sensitizations may be missed.

Key words: contact dermatitis; hair dye; patch test; patients’ own products; scalp. © Blackwell
Munksgaard 2007.
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The scalp is frequently exposed to cosmetic prod-  used (almost) daily by many people. Contact derma-
ucts. It has been estimated that approximately  titis of the scalp may develop primarily after
40% of the US women use hair-colouring agents  the application of cosmetic products (e.g. hair
(1); some hair cosmetics such as shampoos are  tints) on healthy skin or secondarily on skin
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affected by dermatoses such as seborrhoeic derma-
titis, atopic dermatitis or psoriasis. Contact
dermatitis may be due to (i) exposure to cosmetic
products and/or (ii) topical medicaments. Regard-
ing the latter, pre-existing scalp dermatitis may be
aggravated by allergic contact dermatitis or get-
ting seemingly resistant to the treatment. Various
products are applied on hair and scalp, e.g. cleans-
ing products, conditioning products, waving
products, hairdressing products and topical drugs.
Some of these contain potent allergens, e.g. p-
phenylenediamine (PPD) in oxidative hair dyes.
The active ingredients of hair-care products have
been found to be the third most common source of
allergic reactions to cosmetic products in the USA
(2, 3). To illustrate the current spectrum of aller-
gens in scalp dermatitis, we analysed patch test
data of 1320 patients with suspected (secondary)
allergic contact dermatitis of the scalp recorded by
the Information Network of Departments of Der-
matology (IVDK; www.ivdk.org) between 1993
and 2003.

Methods

The IVDK is a multicentre project for the epide-
miological surveillance of contact allergy (4, 5).
Presently, the IVDK comprises more than 40
departments of dermatology in Austria, Germany
and Switzerland. Briefly, results of all patch tests,
which are performed according to national (6) and
international guidelines (7), and a standardized
history of all patients patch tested in the partici-
pating centres are recorded. Anamnestic data
include the anatomical site of current dermatitis,
information on previous or current atopic derma-
titis, age and sex. At regular intervals, data are
anonymously transferred to the data centre in
Gottingen for pooled analysis. Data management
and analysis is performed with the statistical pro-
gram package sAs (version 9.1; SAS Institute,
Cary, NC, USA).

Data of patients consulting between 1993 and
2003, with the scalp being the anatomical site of
the current dermatosis, were analysed. Patch test
readings 3 days after the start of patch test appli-
cation according to the criteria of the Interna-
tional Contact Dermatitis Research Group (8)
were evaluated. Commercially available patch test
substances were mostly supplied by Hermal
(Reinbek, Germany). In 690 patients, own products
were patch tested. For further statistical evaluation,
the products tested were manually assigned to 1 of
the categories of cosmetic products, listed in the EU
classification ’annex I to 76/768/EEC’ (Table 3),
which was supplemented by 2 further categories
‘medical products (MP)’ and ‘other products’.

The latter category comprised products that could
not otherwise be categorized; these products had
not been applied to the scalp but were additionally
patch tested for other reasons.

The proportion of patients sensitized to com-
mercial allergens was directly standardized for
age and sex, following current recommendations
(9). Possible differences regarding the sensitization
prevalences between the case group and the
remaining patch test patients were quantified with
odds ratios accompanied by a corresponding 95%
confidence interval, as derived from a logistic
regression analysis adjusting for age and sex.

Results

Between 1993 and 2003, data of 1320 patients (1030
women and 290 men) who were patch tested
because of suspected (secondary) allergic contact
dermatitis of the scalp were recorded in the IVDK.
Upon presentation, 1290 had eczematous lesions of
the scalp, while in 30 patients (2.3%), another
inflammatory scalp dermatosis (e.g. psoriasis) was
the underlying diagnosis. The MOAHLFA index
(10), summarizing important patient characteristics,
is shown in Table 1. Compared with the remainder
of the IVDK patients, female patients were over-
represented, whereas occupational dermatoses were
underrepresented in the subgroup analysed.

Commercially available patch test preparations

Patch test results with the 30 substances most fre-
quently eliciting a positive reaction are shown in
Table 2. The most common allergens were hair-
colouring agents, with significantly higher frequen-
cies of sensitization to PPD, tolune-2,5-diamine
(PTD), p-aminophenol (PAP), 3-aminophenol
(AP), p-aminoazobenzene and pyrogallol than in
the remaining IVDK patients. A higher frequency
was also noted for the detergent cocamidopropyl
betaine. Interestingly, sensitization frequencies of
ammonium persulfate and glyceryl monothiogly-
colate were lower than in the remainder of the

Table 1. Demographic and clinical characteristics according to
the MOAHLFA index (10) of patients with scalp dermatoses in
comparison with the remainder of IVDK patients

Scalp dermatosis, IVDK,

n (%) n (%)
Men M 290 (22.0) 39 353 (36.5)
Occupational dermatitis O 24 (1.8) 16 351 (15.1)
Atopic dermatitis A 221 (16.7) 18 821 (17.4)
Primary site: hand H 0 (0.0) 30 855 (28.6)
Primary site: leg L 0 (0.0) 10 304 (9.5)
Primary site: face F 0 (0.0) 15727 (14.6)
Age above 40 years A 829 (62.8) 65 133 (60.3)

IVDK, Information Network of Departments of Dermatology;
n number of patients.
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Table 2. Patch test reactions to commercially available patch test preparations

Test
concentration Yopositive ~ Yopositive  OR
(0/0) Ntested Npositive (Crude) (Stand) (950/0 CI)
Hair dyes
3-Aminophenol 1.0 626 37 5.9 8.5 3.21 (2.13-4.75)
p-Aminophenol (CI 76550) 1.0 630 52 8.3 10.2 2.93 (2.104.04)
p-Aminoazobenzene (CI 11000) 1.0 75 18 24.0 243 4.48 (2.55-7.52)
p-Phenylenediamine (Std) 1.0 1222 144 11.8 11.3 2.88 (2.40-3.42)
Tolune-2,5-diamine 1.0 667 106 159 16.1 2.29 (1.82-2.86)
Pyrogallol 1.0 628 34 5.4 4.8 1.66 (1.12-2.40)
Products for waving, straightening and fixing hair
Ammonium persulfate 2.5 634 20 32 2.3 0.47 (0.29-0.73)
Glyceryl monothioglycolate 1.0 627 21 33 3.5 0.35 (0.22-0.54)
Medicaments
Neomycin sulfate (Std) 20.0 1237 16 1.3 1.1 0.48 (0.28-0.76)
Benzocaine (Std) 5.0 1225 24 2.0 2.1 1.19 (0.77-1.75)
Preservatives
Methyldibromo glutaronitrile® 0.3 537 16 3.0 4 0.71 (0.41-1.13)
Methyldibromo glutaronitrile/phenoxyethanol (Std) 1.0° 1222 32 2.6 3.1 0.82 (0.56-1.14)
(Chlor)-Methylisothiazolinone (Std) 0.01¢ 1225 23 1.9 2.1 0.77 (0.49-1.14)
Formaldehyde (Std) 1.0 1235 15 1.2 1.3 0.62 (0.36-1.00)
Thimerosal (Std) 0.1 1073 59 5.5 6.4 0.85 (0.64-1.09)
Phenylmercuric acetate 0.05 739 49 6.6 6.2 1.05 (0.77-1.39)
Detergents
Cocamidopropyl betaine 1.0° 1021 48 4.7 5.0 2.37 (1.74-3.16)
Antioxidants
Tert-butyl-hydroquinone 1.0 802 16 2.0 1.9 1.02 (0.59-1.62)
Octyl gallate 0.3 735 16 2.2 1.9 0.78 (0.46-1.24)
Vehicles, emulsifiers
Amerchol L-101 50.0 735 16 2.2 2.2 0.37 (0.22-0.59)
Lanolin alcohol (Std) 30.0 1236 22 1.8 1.8 0.42 (0.27-0.62)
Fragrances
Fragrance mix (Std) 8.0 1234 117 9.5 8.6 0.80 (0.66-0.97)
Balsam of Peru (Myroxylon pereirae resin) (Std) 25.0 1233 92 7.5 6.9 0.81 (0.65-0.99)
Metals
Nickel (II)-sulfate 6*H20 (Std) 5.0 1225 190 15.5 15.1 0.87 (0.74-1.02)
Potassium dichromate (Std) 0.5 1236 29 2.3 2.1 0.54 (0.36-0.76)
Cobalt (II)-chloride, 6*H20 (Std) 1.0 1234 69 5.6 6.0 1.00 (0.78-1.27)
Mercury ammonium chloride (Std) 1.0 1224 25 2.0 2.1 0.81 (0.53-1.17)
Miscellaneous
Colophony (Std) 20.0 1235 30 2.4 2.1 0.57 (0.39-0.80)
Oil of turpentine (Std) 10.0 1224 15 1.2 1.1 0.61 (0.35-0.97)
Thiuram mix (Std) 1.0 1235 16 1.3 1.3 0.47 (0.27-0.74)

OR, odds ratio; CI, confidence interval [estimates derived from logistic regression analyses (1 for each allergen), adjusting for age and
SexX]; Niestea, NUMber of patients tested; 7pqsiive, NUMber of patients with a positive patch test reaction; %positive (Crude), proportion of
patients with a positive patch test reaction; % positive (Stand), standardized for age and sex [according to Uter et al. (9)]; Std, allergens
contained in the standard series (remainder in special series) during the study period.

The 30 substances shown are which most frequently caused a positive patch test reaction in the case group. Vehicle of all patch test

substances was petrolatum, except where indicated otherwise.

4Tested in the standard series during the period January 1997 to June 1999.

®Until January 1997 it was 0.5%.
“Vehicle of the patch test substances was water.

IVDK patients. Moreover, sensitization to formal-
dehyde was underrepresented in comparison
with the IVDK collective, and sensitization to fra-
grance mix, balsam of Peru, Amerchol L 100 and
lanolin alcohol was less frequently observed in the
case group.

Patients’ own products

A broad spectrum of altogether 4070 patients’ own
products was patch tested in 690 of the 1320

patients (52.3%), i.e. an average of about 6 prod-
ucts per patient (Table 3). Among these 4070 prod-
ucts, 2989 were intended for the use on the scalp
(2177 hair-care products, 590 MP and 222 bath and
shower preparations). Within the categories, the
average number of products tested per patient
was in the range from 1 to 2.7 (Table 3). Moreover,
several categories of products were often tested in 1
patient. MP, hair tints and bleaches (HTB) and
hair-cleansing products (HCP) together caused
nearly 2/3 of all positive patch test reactions.
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Table 3. Patch testing of patients’ own products categorized based on annex I to 76/768/EEC (slightly extended)

Products Patients

Categories of products Nprod Nprod pos 0/"prod pos Npat Npat pos O/Upat pos Nprod/pat

Medical products 590 46 7.8 220 28 12.7 2.7

Creams, emulsions, lotions, gels and oils 367 8 2.2 182 5 2.7 2.1
for the skin (hands, face, feet, etc.)

Face masks (with the exception of 6 0 - 5 0 1.2
peeling products)

Tinted bases (liquids, pastes, powders) 45 8.8 30 3 10.0 1.5

Make-up powders, after-bath powders, 17 1 5.9 13 1 7.7 1.3
hygienic powders, etc.

Toilet soaps, deodorant soaps, etc. 64 0 - 47 0 - 1.4

Perfumes, toilet waters and eau 58 3 5.2 43 3 7.0 1.3
de Cologne

Bath and shower preparations (salts, 222 9 4.1 123 8 6.5 1.8
foams, oils, gels, etc.)

Deodorants and anti-perspirants 56 3 5.4 49 3 6.1 1.1

Hair tints and bleaches 297 42 14.1 141 29 20.6 2.1

Products for waving, straightening 68 1 1.5 25 1 4.0 2.7
and fixing hair

Hair-setting products 249 7 2.8 176 7 3.9 1.6

Hair-cleansing products (lotions, 971 53 5.5 394 42 10.6 2.5
powders, shampoos)

Hair-conditioning products (lotions, 307 13 4.2 170 13 7.6 1.8
creams, oils)

Hairdressing products (lotions, 285 4 1.4 197 4 2.0 1.4
lacquers, brilliantine)

Shaving products (creams, 19 0 15 0 - 1.3
foams, lotions)

Products for making up and removing 85 1 1.2 40 1 2.5 2.1
make-up from the face and the eyes

Products intended for application 12 0 8 0 - 1.5
to the lips

Products for care of the teeth and 13 0 11 0 - 1.2
the mouth

Products for nail care and make-up 12 1 9.3 7 1 14.2 1.7

Products for external intimate hygiene 2 0 2 0 - 1

Sunbathing products 20 2 10.0 14 1 7.1 1.4

Products for tanning without sun 2 0 1 0 - 2

Anti-wrinkle products 23 0 15 0 - 1.5

Other products 280 21 7.5 115 10 8.6 2.4

Nprod NUMber of patients’ own products tested, 71,04 pos NUMber of patients’ own products tested positive, 1, number of patients tested
with patients’ own products, 71, pos NuUMber of patients tested positive with patients’ own products, 71,04 pa NUMber of patients’ own

products/patient tested in each product category.

Within these categories, HTB showed the highest
percentage of positive patch test reactions. Out of
29 patients in whom patient’s own hair tints were
positive, 24 (83%) did not show a positive reaction
to an allergen of the patch test series (Table 4). Not
surprisingly, irritant and questionable patch test
reactions in contrast were more frequent in HCP
and bath and shower preparations than in HTP
and MP. Nevertheless, clearly positive (++,
+++) reactions were also observed within these
categories of rinse-off products (Table 5).

Discussion

In the subgroup of patients with scalp dermatitis,
patch tested to confirm or rule out (secondary)
allergic contact dermatitis, constituents of hair-
colouring products were the most important aller-

gens. As the use of pyrogallol has been prohibited
for many years, sensitization to this substance
may be only ‘historically’ relevant. Hair dyeing
is popular, 100 and 80 tons of PTD and PPD, 50
and 30 tons of PAP and AP, respectively, were
used in hair-colouring products in 2002 (11). It
is estimated that the proportion of women who
use hair-colouring agents has increased from
16% in 1987 to more than 50% in the industrial
world (12, 13). An interview-based study per-
formed in the Danish adult population showed
that 18.4% of the male and even 74.9% of the
female respondents had at some point dyed their
hair (14). At the same time, hair-colouring agents
are often potent allergens. Using a quantitative
structure—activity relationship, 75% of 229 hair
dye substances assessed were predicted to be
strong/moderate sensitizers, including PPD,
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Table 4. Reactions to standardised patch test preparations in
patients tested with own hair-colouring products (number of
patients)

Standardized patch test preparations

Own products  Negative Positive Total
Negative 100 12 112
Positive 24 5 29
Total 124 17 141

PTD, PAP and AP (11). Thus, it is not surprising to
find components of hair dyes as the most common
cause of allergic scalp dermatitis in our analysis.
Within the IVDK, a significant increase of sensi-
tizations to PPD, PTD and PAP between 1995 and
2002 in ‘clients’ was observed (15). In Finland, an
increasing frequency of sensitizations to toluene-
2,5-diamine, toluene-2,5-diamine sulfate and 4-
aminophenol was found when comparing patch
test results collected between 1995-1997 and
2000-2002 (16). Allergic contact dermatitis to hair
dyes may even be more frequent at the population
level than patch test data suggest. In the interview-
based study performed by Sested et al. (14), 5.3%
of individuals who ever had used hair dye reported
skin reactions compatible with an allergic reaction.
Of these, only 15.6% had been in contact with
healthcare services after the hair dye reaction (14).

In contrast to the findings regarding hair dyes,
the hair-bleaching agent ammonium persulfate
and the permanent waving agent glyceryl mono-
thioglycolate were underrepresented in our collect-
ive in comparison with the remainder of the
IVDK collective. This is in good accordance to
a similar finding regarding ‘clients’, compared
with hairdressers, in the study mentioned (15).
These 2 allergens are apparently often responsible
for occupational hand dermatitis of hairdressers
(who are included in the comparison group in our

present analysis) but not so often for allergic con-
tact dermatitis of the scalp of (female) clients.
Other important cosmetic allergens include
fragrances (fragrance mix), balsam of Peru
(Myroxylon pereirae resin) and preservatives [e.g.
methyldibromo glutaronitrile (MDBGN)] (3, 16,
17). In our subgroup, the frequency of sensitiza-
tion to none of these allergens was higher than in
the remainder of the IVDK patients. Sensitiza-
tions to the fragrance mix and balsam of Peru
were even slightly, but significantly, underrepre-
sented. MDBGN has increasingly been used in the
last decade in many cosmetics, not only in prod-
ucts intended for use on the scalp (17). Asits use in
leave-on products — applied to sites other than the
scalp — was banned by the European Union regu-
latory institutions only in March 2005 (Commis-
sion directive 2003/833/EC), it is not surprising
that the sensitization frequency found in our col-
lective did not differ from the remainder of the
IVDK collective. However, MDBGN has been
shown to elicit an allergic response during exper-
imental and non-experimental exposure to rinse-
off products as well (18, 19). Data collected from
Danish dermatologists showed liquid soaps as
most important rinse-off products in cases with
currently relevant MDBGN sensitization; never-
theless, exposure to MDBGN in shampoos and
hair wax/gel was also relevant in some patients
(20). Therefore, MDBGN should be considered
as a possible trigger of an allergic contact derma-
titis of the scalp. Other preservatives used in
shampoos comprise organic acids (e.g. benzoic
acid, sorbic acid), methyl paraben and other
parabens, 2-bromo-2-nitropropane-1,3-diol, and
formaldehyde-releasing agents (e.g. DMDM
hydantoine, imidazolidinyl urea and diazoli-
dinyl urea) (21). However, sensitizations to
formaldehyde/formaldehyde-releasing agents and

Table 5. Patch test results of patients’ own products used on the scalp

Patch test reactions

Categories of products Mprod IR, n (%) 2, n (%) +, n (%) ++/+++, n (%)

Medical products 590 16 (2.7) 34 (5.8) 22 (3.7) 24 (4.1)

Bath and shower preparations (salts, 222 15 (6.8) 22 (9.9) 6 (2.7) 3(1.4)
foams, oils, gels, etc.)

Hair tints and bleaches 297 2(0.7) 15(5.1) 25 (8.4) 17 (5.7)

Products for waving, straightening and 68 0 4(5.9) 1(1.5) 0
fixing hair

Hair-setting products 249 4 (1.6) 8(3.2) 6(2.4) 1(0.4)

Hair-cleansing products (lotions, powders, 971 35(3.6) 92 (9.5) 40 (4.1) 13 (1.3)
shampoos)

Hair-conditioning products (lotions, 307 0 8(2.7) 7(2.3) 6 (1.9)
creams, oils)

Hairdressing products (lotions, lacquers, 285 0 10 (3.5) 3(1.1) 1(0.3)
brilliantine)

Hprod, NUMber of patients’ own products tested.

Shown are the irritant (IR), questionable (?) and positive patch test reactions (+, ++, +++).
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2-bromo-2-nitropropane-1,3-diol were not fre-
quent in our cases. In contrast, positive test reac-
tions to cocamidopropyl betaine were frequent in
our sample, compared with the remainder of the
IVDK. Cocamidopropyl betaine is a common
detergent in shampoos. It is difficult to patch test
but relevant positive patch tests do occur (22).

A broad spectrum of altogether 4070 patients’
own products was patch tested in more than the
half of the patients. Patch testing of patients’ own
products may be difficult to interpret because (i)
the products mostly contain several ingredients
(among them, potentially 1 or more allergens
and/or irritants) in different concentrations and
(ii) ingredients which are not irritating under nor-
mal use may cause irritant reactions under patch
test conditions which could be misinterpreted as
positive reactions (23). Thus, it is not surprising
that irritant and questionable patch test reactions
were observed quite frequently in HCP and bath
and shower preparations. Nevertheless, clearly
positive reactions were also observed with these
categories of rinse-off products. Positive allergic
reactions may therefore be a valuable adjunct to
the routine diagnostic procedures, especially if the
patch testing of standardized allergens remains
negative. This is probably of particular relevance
in diagnosing hair dye allergy. Besides PTD, PPD
and PPD-like substances, other ingredients of
hair dyes not contained in commercially available
patch test series have been identified as allergens
(24-27). In particular, non-oxidative ‘semi-
permanent’ dye components are not well represented
in the existing patch test series. Thus, patch testing of
patients’ own products may be important as other-
wise relevant sensitizations may be missed. This is
supported by our data; 24 of 29 patients in whom
own hair tints were positive did not show a positive
reaction to an allergen of the patch test series.

In summary, in our subgroup of patients with
scalp dermatitis, constituents of hair-colouring
products were the most important allergens. As
some ingredients of hair dyes which are potential
allergens are not contained in patch test series,
testing of patients’ own products is an important
part of diagnostic workup, as otherwise sensitiza-
tions may be missed. Additionally, patch testing
with preservatives and cocamidopropyl betaine is
recommended in patients with scalp dermatitis.
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