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Abstract

Background: Oxidative hair dyes are an important source of chemical exposure and a

major risk factor for the development of occupational and non-occupational allergic

contact dermatitis (ACD) worldwide.

Objective: To identify the frequency of common allergens associated with occupa-

tional and non-occupational ACD to hair dyes during the last 10 years, in Greece.

Methods: We retrospectively reviewed the medical records of patients with

suspected ACD to hair dyes from 2010–2019. All patients with patch-test-confirmed

ACD to hair dyes were evaluated.

Results: Out of 501 patients with suspected ACD to hair dyes, 362 had at least one

positive reaction to hair dye allergens (62.4% were customers and 37.6% were hair-

dressers). The mean age of customers and hairdressers was 43.8 years and

30.8 years, respectively. Of the customers, 58.9% were exposed to dyes for

>10 years and 61% of hairdressers for <5 years. The most common site of ACD

among customers was the scalp (85%) and among hairdressers the hands (90%). p-

Phenylenediamine (PPD) was the most common contact allergen (52.2%), followed

by toluene-2,5-diamine, p-aminophenol, m-aminophenol, and ammonium persulfate.

Conclusions: Sensitization prevalences for PPD and cross-reacting allergens have

increased in Greece during the last decade, regardless of occupational or non-

occupational exposure to hair dyes.
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1 | INTRODUCTION

Hair dyeing is a well-established part of modern life. Large,

population-based studies confirm that more than 50% of the

European general population have used hair colourants at least once

in their lifetime.1 About 20% of men and more than 75% of women

have at some point in life dyed their hair, starting at a reported

median age of 16 years.1,2

Oxidative hair dyes are the most commonly used type of dye, due

to their permanent effect on hair colour, and account for 70%–80% of

the coloring products on the market in Europe.3 They are chemically

produced by an oxidative process involving arylamines. More specifi-

cally, a primary intermediate, such as p-phenylenediamine (PPD),

toluene-2,5-diamine (PTD), p-aminophenol, along with a coupler, such

as m-aminophenol, m-phenylenediamine, resorcinol, or alpha-naph-

thol, are mixed under alkaline conditions. In the presence of an

Received: 25 February 2020 Revised: 6 May 2020 Accepted: 7 May 2020

DOI: 10.1111/cod.13598

Contact Dermatitis. 2020;1–9. wileyonlinelibrary.com/journal/cod © 2020 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd 1

https://orcid.org/0000-0003-3617-5497
https://orcid.org/0000-0003-0220-0762
mailto:stmastraftsi@yahoo.com
http://wileyonlinelibrary.com/journal/cod
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fcod.13598&domain=pdf&date_stamp=2020-06-08


oxidizing agent, the two chemicals oxidatively couple to produce

coloured molecules inside the hair shaft.4-6 The colour formation

depends on the precursors present in the dyeing solution, its pH, and

the length of time of contact with the hair.5,7

The use of permanent hair dyes has been recognized as an impor-

tant source of chemical exposure and a major risk factor for the devel-

opment of occupational and non-occupational allergic contact

dermatitis (ACD) worldwide. Hair dyes include a variety of chemical

agents with sensitizing potential for both customers and hairdressers.

PPD is the major component of oxidative hair dyes and the contact

allergen of prime concern.1,8-10 Patch testing is the standard method

for investigating sensitization and contact allergy to hair dyes. The

aim of our retrospective study was to identify the frequency of com-

mon allergens associated with occupational and non-occupational

ACD to hair dyes, during the last 10 years, in Greece. The epidemio-

logical and clinical characteristics of patients were also evaluated.

2 | METHODS

In this retrospective study, we reviewed the medical records of

patients with suspected ACD to hair dyes, who were referred for

patch testing to the Contact Dermatitis Clinic of our tertiary hospital

specializing in skin diseases, from 2010–2019. For all patients with

patch-test-confirmed ACD to hair dyes, patch test results were evalu-

ated, and epidemiological and clinical information collected. The infor-

mation investigated included sex, age, occupational and non-

occupational exposure to hair dyes (hairdressers vs. customers), per-

sonal and family history of atopy, clinical manifestations of contact

allergy, localization of ACD, duration of symptoms, duration of hair

dye use (years) and frequency of hair dye use (number of applica-

tions/year).

All patients with suspected ACD to hair dyes were patch tested with

the European baseline series and with an extended hairdressing series

including primary intermediates, couplers and oxidizing agents

(AllergEAZE, SmartPractice, Calgary, Canada). A 5-7-mm ribbon of the

patch test preparation (equivalent to 20 mg) was placed in 8-mm Finn

Chambers (Epitest, Helsinki, Finland) on Scanpor tape (Norgesplaster,

Oslo, Norway), immediately applied on patients' upper back to prevent

evaporation, and left under occlusion for 48 hours.11 Patch test reactions

were read on day (D) 2 and D3, according to ESCD criteria.12

The study was approved by a local ethics committee. Statistical

analyses were performed using STATA software version 11 (Statacorp,

College Station, Texas). Comparison of categorical data was per-

formed using Pearson chi-squared or Fisher's exact test if frequencies

were less than five. Continuous data were analyzed with the

Wilcoxon rank-sum test. A P-value < .05 was considered statistically

significant.

3 | RESULTS

During the last 10 years (2010–2019), a total of 6765 patients were

referred for patch testing to our Contact Dermatitis Clinic. Among

501 patients with suspected ACD to hair dyes, based on hair dye

exposure history and clinical manifestations, 362 were found to have

at least one positive reaction to hair dye allergens, according to the

patch testing performed, and were further studied.

Among the 362 patients, the mean age (±standard deviation) was

38.9 years (±15.8), ranging from 13–87 years [interquartile range

(IQR): 25–49 years]. The majority of patients were female (89.5%) and

226 (62.4%) were customers, while 136 (37.6%) were occupationally

exposed to hair dyes. The mean age of customers was 43.8 years

(±16.3) [range 13–87 years (IQR: 31–55 years)]; 221 of 226 customers

were female. The mean age of hairdressers was 30.8 years (±11.2),

[range 19–75 years (IQR: 23–35 years)] and 103 of 136 were female.

A personal and family history of atopy was reported by 34.7% and

19.3% of patients, respectively.

Regarding the clinical manifestations of contact allergy, ACD was

reported in 96.4% of patients and contact urticaria in 3.6% of patients.

Angioedema-like ACD was reported by 10.8% of subjects [mean age

41.7 years (±14), range 16–68 years (IQR: 33–50 years)]. Overall, the

most commonly affected body area was the scalp (55.2%), followed

by the hands (38.9%), and the face (17.4%). Less frequent body sites

affected were the neck (4.7%), the trunk (4.1%) and the legs (2.8%),

while generalized ACD was observed in 2.5% of patients. Among cus-

tomers, the most common site of ACD localization was the scalp,

affected in 85% of patients (P < .0001), followed by the face (22.6%,

P = .001), and the hands (8%). Among hairdressers, the most common

site of ACD localization were the hands, affected in 90% of subjects

(P < .0001), followed by the face (8.8%) and the scalp (5.9%). No sta-

tistically significant difference was found between customers and

TABLE 1 Body location of allergic contact dermatitis

Body area Total (n = 362) n (%) Customers (n = 226) n (%) Hairdressers (n = 136) n (%) P-value

Scalp 200 (55.2) 192 (85) 8 (5.9) <.0001

Hands 141 (38.9) 18 (8) 123 (90) <.0001

Face 63 (17.4) 51 (22.6) 12 (8.8) .001

Neck 17 (4.7) 14 3 .065

Trunk 15 (4.1) 10 5 .73

Legs 10 (2.8) 2 8 .007

Generalized 9 (2.5) 6 3 .54
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hairdressers regarding localization of ACD on the neck, the trunk or

generalized ACD. Although altogether rare, ACD located on the legs

was most frequently observed among hairdressers (P = .007) (Table 1).

The mean duration of symptoms at evaluation was 12 months,

ranging from 4–36 months. Regarding duration of hair dye use, among

customers, 23.9% of patients had been using hair dyes for <5 years,

17.2% for 5–10 years, and 58.9% for >10 years. On the other hand,

among hairdressers, 61% of patients had been occupationally exposed

to hair dyes for <5 years, 22.8% for 5–10 years and 16.2% for

>10 years (Table 2). Regarding frequency of hair dye use among cus-

tomers, ≤5, 6–12, and >12 hair dye applications per year were

reported by 27%, 64.2% and 8.8% of patients respectively.

According to patch testing results, PPD 1% was found to be the

most common contact allergen associated with hair dyes (52.2%), with

no statistically significant difference between customers and hair-

dressers (Table 3). PTD 1% was the second most frequent sensitizer

TABLE 2 Duration of exposure to hair dyes

Years of exposure
Customers
(n = 226) n (%)

Hairdressers
(n = 136) n (%)

<5 54 (23.9) 83 (61)

5–10 39 (17.2) 31 (22.8)

>10 133 (58.9) 22 (16.2)

TABLE 3 Patch test results of the European standard series

Baseline series allergen Concentration %
Total (n = 362)
Number of positive (%)

Customers (n = 226)
Number of positive

Hairdressers (n = 136)
number of positive P-value

Potassium dichromate 0.5 13 (3.6)

Neomycin sulfate 20 5 (1.4)

Thiuram mix 1 14 (3.9)

PPD 1 189 (52.2) 126 63 .067

Cobalt chloride 1 38 (10.5) 25 13 .64

Caine mix 7 24 (6.6) 21 3 .008a

Formaldehyde 2 9 (2.5)

Colophonium 20 6 (1.7)

Quinoline mix 6 3 (0.8)

Myroxylon pereirae (balsam of Peru) 25 29 (8) 24 5 .017

PPD-black rubber mix 0.1 28 (7.7) 26 2 < .0001

Lanolin alcohols 30 2 (0.6)

Mercapto mix 2 3 (0.8)

Epoxy resin 1 3 (0.8)

Paraben mix 16 0

BPF-resin 1 2 (0.6)

Fragrance mix I 8 47 (13) 27 20 .46

Ethylenediamine diHCL 1 11 (3)

Quaternium 15 1 5 (1.4)

Nickel sulfate 5 150 (41.4) 104 46 .021

MCI/MI 0.02 11 (3)

Mercaptobenzothiazole 2 1 (0.3)

Primin 0.01 0

Textile dye mix 6.6 4 (1.1)

Petrolatum control 100 0

Budesonide 0.01 4 (1.1)

Thiomersal 0.1 45 (12.4) 20 25 .008

Benzalkonium chloride 0.1 0

Sesquiterpenelactone mix 0.1 0

Fragrance mix II 14 1 (0.3)

Abbreviations: BPF-Resin, p-tert-butylphenol formaldehyde resin; MCI/MI, methylchloroisothiazolinone/methylisothiazolinone; PPD, p-phenylenediamine.

Difference between customers and hairdressers in the most frequent (≥5%) allergens. Comparison with Pearson chi-squared test.
aFisher's exact test.
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associated with hair dyes (38.67%), followed by p-aminophenol 1%,

m-aminophenol 1%, ammonium persulfate 2.5%, cocamidopropyl

betaine (CAPB) 1%, and hydroquinone 1%. Statistically significant dif-

ferences were demonstrated between customers and hairdressers

(Table 4).

Regarding other contact allergens included in the baseline series,

the most frequent positive patch test reactions were observed to

nickel sulfate 5% (41.4%), followed by fragrance mix I 8%, thiomersal

0.1%, cobalt chloride 1%, Myroxylon pereirae (balsam of Peru) 25%,

PPD-black rubber mix 0.1%, and caine mix 7%. Statistically significant

differences were observed between customers and hairdressers

(Table 3).

Regarding PPD and the potentially cross-reacting primary inter-

mediates PTD and p-aminophenol, 199 (55%) of the 362 patients

were positive to a least one of PPD, PTD or, p-aminophenol, while

163 (45%) were negative to all the three allergens. Out of the 199 pos-

itive patients, 53 (15% of the total population) were positive to PPD

only, seven (2%) to PTD only, and one patient to p-aminophenol only.

Moreover, 45 (12%) patients were positive to both PPD and PTD, five

(1%) to both PPD and p-aminophenol and one to both PTD and p-

aminophenol. Positive reactions to all the three allergens were found

in 86 (24%) patients (Figure 1).

Regarding PPD and its other potentially cross-reacting allergens

studied, all the 24 patients positive to caine mix were also positive to

PPD; out of the 11 patients positive to methylchloroisothiazolinone/

methylisothiazolinone (MCI/MI), four were also positive to PPD, while

out of the 28 patients positive to PPD-black rubber mix, 23 were also

positive to PPD.

4 | DISCUSSION

The majority of our 362 patients sensitized to hair dye ingredients

were in Greece female (89.5%), in accordance with a reported higher

exposure to hair dyes for women in Europe.1,2 Hairdressers were

younger than hair dye consumers, indicating that occupational expo-

sure to hair dyes started earlier in life than the use of hair dyes for

TABLE 4 Patch test results of the hairdressing series

Hairdressing series allergen Concentration %

Total (n = 362) Number

of positive (%)

Customers (n = 226)

Number of positive tests

Hairdressers (n = 136)

number of positive tests P-value

Toluene-2,5-diamine (PTD) 1 140 (38.67) 92 48 .565

Glyceryl monothioglycolate 1 2 (0.55)

Ammonium persulfate 2.5 66 (18.2) 11 55 <.0001

p-aminophenol 1 94 (26) 68 26 .02

m-aminophenol 1 70 (19.3) 55 15 .002

Cocamidopropylbetaine 1 31 (8.6) 11 20 .001

Hydroquinone 1 18 (5) 16 2 .022a

Resorcinol 1 1 (0.3)

Thiourea 0.1 1 (0.3)

Butylacrylate 0.1 9 (2.5)

2-Ethylhexyl acrylate 0.1 0

Benzophenone 10 1 (0.3)

Pyrogallol 1 7 (1.9)

Monoethanolamine 2 1 (0.3)

Cloroacetamide 0.2 1 (0.3)

Imidazolidinyl urea 2 0

Difference between customers and hairdressers in the most frequent (≥5%) allergens. Comparison with Pearson chi-squared test.
aFisher's exact test.

F IGURE 1 Venn diagram of cross-reactions of hair dye allergens.
PPD, p-phenylenediamine; PTD, toluene-2,5-diamine
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cosmetic reasons, most frequently for dyeing grey hair. In agreement

with our results, hairdressers with ACD have been previously reported

to be mainly female, affected at a relatively young age at the begin-

ning of their careers.13-16 On the other hand, hair dye consumers are

sensitized at a relatively older age, because most customers use hair

dyes to conceal their grey hair and hair greying usually starts in the

third or fourth decade of life.9,10

In this study, most of the sensitized customers (58.9%) reported

prolonged use of hair dyes for >10 years. Most hair dye consumers

reported a frequency of 6–12 applications per year (64.2%). This pro-

longed and regular use of hair dyes could be attributed to the age of

customers and their need to conceal grey hair. On the other hand, the

majority of hairdressers (61%) developed early contact sensitization to

hair dye allergens, after occupational exposure for <5 years. Several

studies including hairdressers have also shown a significant and early

high risk of developing ACD during the first years of starting their

jobs.14-17 Moreover, although the association between contact allergy

and atopic dermatitis remains controversial in the literature,18-21

34.7% of our patients reported a positive personal history of atopic

disease.

With respect to clinical manifestations of hair dye contact allergy,

ACD was reported by the majority of patients (96.4%), as was

expected, and contact urticaria by the rest (3.6%). Angioedema-like

ACD occurred in 10.8% of individuals. The most common site of ACD

localization among customers was the scalp (85%), followed by the

face (22.6%) and the hands (8%). However, among hairdressers, the

most common site of ACD localization were the hands (90%),

followed by the face (8.8%) and the scalp (5.9%). Hence, hair dye ACD

was typically observed on body areas with direct contact exposure.

ACD on indirect contact areas or generalized ACD was less frequent.

Contact allergy to oxidative hair dyes and especially PPD has

been associated with a variety of clinical manifestations, most com-

monly ACD, and in some cases contact urticaria, asthma, rhinitis, con-

tact anaphylaxis, and acute renal failure.16,22-27 Although often

misdiagnosed, angioedema-like ACD related to PPD has also been

reported.28-30

Regarding body areas affected, in agreement with our results, a

recent analysis of data, from 2009–2014 in eight European countries,

reported that contact allergy to PPD was most often associated with

ACD of the head (scalp and face).31 Furthermore, previous studies

have also demonstrated an increased risk for hairdressers of develop-

ing occupational hair dye ACD on the hands.13-16 A Danish register-

based study showed that hairdressers worked an average of 8.4 years

before leaving their profession and that occupational hand eczema

contributed significantly to this career change.15

In this study that included 362 patients, among hair dye contact

allergens, PPD was found to be the most common allergen, demon-

strating a sensitization prevalence of 52.2%, with no statistically sig-

nificant difference between occupational and non-occupational

exposure. In a previous Greek study conducted 25 years ago that

included 106 hairdressers, PPD was also identified as the most com-

mon contact allergen. However, the proportion of PPD sensitization

reported was lower (31%).32 This significant increase in PPD

sensitization in our study indicates that PPD is still extensively utilized

in both products used in hairdressing salons and home-applied hair

dyes. It also indicates inadequate counselling regarding occupational

prevention among hairdressers.

PPD has been recognized as an important contact allergen across

different studies worldwide. In agreement with the results of our

study, a literature review analyzing data from Europe, the USA, and

Asia reported that although in unselected dermatitis patients the PPD

sensitization rate ranged from 1%–6%, in selected hair dye dermatitis

populations the prevalence of PPD sensitization ranged from 38%–

97%.33 In another epidemiological review, the reported median preva-

lence of PPD sensitization among dermatitis patients was 4.3% in

Asia, 4% in Europe, and 6.2% in North America.34 In a European multi-

center study, the weighted average prevalence of PPD sensitization

was 4.6% among 21 515 patients. PPD sensitization was more preva-

lent in Central and Southern Europe compared to Scandinavia.35 In

addition, increasing sensitization prevalences for PPD have been

observed in Sweden,36 Denmark,37 England,38 India39 and Korea.40

On the other hand, several studies performed in the general popula-

tion have reported lower prevalences of PPD sensitization. The esti-

mated prevalence of PPD allergy in the general population was 1.5%

in a data analysis from the USA,41 0.8% in a cross-sectional study of

five European countries,1 1.5% in a recent systematic review and

meta-analysis42 and a quite high (2.7%) in Thailand.43 The Information

Network of Departments of Dermatology demonstrated the use of

hair dyes, the application of temporary black henna tattoos, and work-

ing as a hairdresser as major risk factors for PPD sensitization.44

PPD, belonging to 1,4-substituted benzene derivatives, may

cross-react with other chemicals also containing an amine group in

their benzene ring at the para position, such as constituents of the

black rubber mix, benzocaine group (ester) anesthetics, parabens, p-

aminobenzoic acid (PABA), sulfonamides, p-aminosalicylic acid, thia-

zides, and azo dyes. Cross-reactions to other chemically related hair

dye compounds, such as PTD, p-aminophenol, m-aminophenol, may

also occur.45-47 Regarding the contact allergens with potential PPD

cross-reactivity investigated in the present study, PTD 1% was the

second most frequent, detected in 38.67% of patients, regardless of

occupational or non-occupational exposure, followed by p-

aminophenol 1% (26%), and m-aminophenol 1% (19.3%), most fre-

quently found among hair dye consumers. Moreover, positive patch

test reactions to PPD-black rubber mix 0.1% and caine mix 7% were

identified in 7.7% and 6.6% of patients respectively, and most fre-

quently among hair dye consumers. In the previous Greek study con-

ducted 25 years ago, positive patch test reactions to PTD and p-

aminophenol were less common, detected respectively in 10.3% and

2.8% of the hairdressers included, while no positive reactions to black

rubber mix and benzocaine were reported.32 These data further con-

firm that sensitization prevalences for PPD and cross-reacting aller-

gens in Greece have increased during the last 10 years, which may be

attributed to the increasing use of permanent hair dyes containing

major chemical sensitizers.

The results of our study demonstrate the potential cross-reaction

of PPD to PTD, and its increased likelihood of cross-reaction to PTD
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and p-aminophenol simultaneously. Potential cross-reactivity of PPD

with caine mix, PPD-black rubber mix, and MCI/MI was also observed.

Similarly, several studies have also reported cross-reactivity of chemically

related allergens in PPD-allergic individuals.46-51 A retrospective study

including 221 PPD-sensitized patients demonstrated the association of a

stronger patch test reaction to PPD with an increasing likelihood of

cross-reactions to PPD-black rubber, caine mix, and Disperse yellow 3.47

Furthermore, high sensitization prevalences to PTD of 43%46 and 51%48

in PPD-allergic patients have been reported, although PTD was devel-

oped as an alternative to PPD for use in permanent hair dyes. A retro-

spective analysis of 175 individuals showed that PTD-positive patients

also had a concomitant positive reaction to PPD in five of every six

cases, while patch test reactions to other hair dye allergens, including p-

aminophenol and m-aminophenol, were normally positive only when a

PPD-positive reaction was also present.49 In concordance with the

results of our study, a previous study that included 2939 eczema

patients from different countries in Europe, reported positive reactions

to PPD in 4.5% of patients, while PTD was the second after PPD most

frequent hair dye allergen (2.8%), followed by p-aminophenol (1.8%) and

m-aminophenol (1%). PPD identified the majority (80.7%–86.8%) of pos-

itive reactions to PTD, p-aminophenol, and m-aminophenol.50

Among the other most common hair cosmetic contact allergens

found in the present study, ammonium persulfate 2.5% and CAPB 1%

were identified in 18.2% and 8.6% of our patients respectively and

were mostly associated with occupational exposure of hairdressers.

Hydroquinone 1% followed, with positive patch test reactions in 5%

of patients, most frequently among hair dye consumers.

In the previous Greek study, ammonium persulfate exhibited an

equal share of sensitization of 18% among hairdressers. However, it

was the second most common hair dye allergen after PPD, since PTD

and p-aminophenol were less frequent32 than we found. In addition,

that study reported contact sensitization to glyceryl monothioglycolate

(GMTG) and resorcinol in 6% and 5% of the hairdressers respectively.32

In the present study, positive patch test reactions to GMTG and resor-

cinol were very rare, found respectively in 0.55% and 0.3% of our

patients. Our results demonstrate a changing trend of hair dye contact

allergens in Greece, probably reflecting changes in the composition of

current permanent hair dyes.

Hairdressers have an increased risk of developing hair dye ACD

because of their intense occupational contact with hair dye chemicals.

Similarly to our results, the Danish contact dermatitis group identified

PPD, ammonium persulfate, PTD, m-aminophenol, and p-aminophenol

as frequent sensitizers in hairdressers with ACD during 2002–2011.13

Another study based on data collected by the Information Network of

Departments of Dermatology, between 2007 and 2012 demonstrated

that some allergens mainly affected hairdressers, such as ammonium

persulfate (18.7% positive) and GMTG (4.7% positive), while some

increase in sensitization to oxidative hair dye components in clients

was observed.52 Comparable to the results of our study, a sensitiza-

tion prevalence of 9.8% to CAPB was reported in China.53 However,

another retrospective analysis of data collected by the Information

Network of Departments of Dermatology from 1996–2009, reported

that although being a hairdresser was one of the risk factors

associated with positive patch test reactions to CAPB, allergic reac-

tions to CAPB were very rare, and supported the notion of CAPB “not

being a significant skin sensitiser.”54

Regarding the remainder of contact allergens included in the

baseline series, nickel sulfate, demonstrating a high contact sensitiza-

tion prevalence of 41.4%, was the second most common allergen after

PPD, followed by fragrance mix I, thiomersal, cobalt chloride, and

Myroxylon pereirae (balsam of Peru). The more frequent positive patch

test reactions observed among hair dye consumers might be associ-

ated with their age, since customers were older than hairdressers. A

similar burden of nickel allergy (42%) was reported 25 years ago in

Greece among hairdressers.32 Positive patch test reactions to

thiomersal were observed in 12.4% of our patients and most fre-

quently among hairdressers. The corresponding contact sensitization

prevalence among hairdressers in the previous Greek study was lower

(2.8%).32 Furthermore, compared to the results of our study, the sen-

sitization prevalence to cobalt chloride reported 25 years ago in

Greece was similar (8.5%), while positive reactions to fragrance mix

andMyroxylon pereirae were very rare.32

Nickel is the most frequent cause of contact allergy world-

wide.42,55-58 Regarding occupational exposure, a retrospective analy-

sis of the North American Contact Dermatitis Group data, during

1998–2016, reported that the most frequent occupations associated

with nickel allergy were hairdressers/cosmetologists/barbers

(14.3%).59 Moreover, nickel in metal tools used in hairdressing is con-

sidered a major source of exposure for hairdressers.60

Limitations in this study include the retrospective design, the lack

of data on verified contact urticaria, since patients were referred to

allergists in other hospitals for in vivo tests, and the evaluation of con-

secutive hair dye dermatitis patients of a tertiary hospital. Sensitiza-

tion prevalences among hair dye consumers and hairdressers in the

Greek general population might be different.

Since permanent hair dyes remain an important cause of ACD

worldwide, the attempt to develop hair dyes with lower allergenic

potential should be reinforced. Recently, 2-methoxymethyl-p-

phenylenediamine (ME-PPD), with lower sensitization potency, has

been introduced as a safer alternative for PPD/PTD-allergic individ-

uals.61-63 In an attempt to prevent allergic reactions to hair dyes, a pre-

ceding open skin allergy test, has been recommended to hair dye

consumers.64-66 Furthermore, the use of semi-permanent tattoos should

be discouraged, since black henna tattoos appear to be a significant risk

factor for PPD contact allergy. Customers previously sensitized to PPD

by black henna tattoos may be at higher risk of developing severe reac-

tions after hair dye use.1 On the other hand, the use of protective

gloves by hairdressers should be encouraged. The effort to increase the

awareness of users concerning the potential adverse effects of hair dyes

and the systematic evaluation of changes in the prevalence of contact

allergens could also contribute to hair dye ACD control.
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