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ABSTRACT
Background Occupational hand eczema (OHE) is 
common in hairdressers, and many leave the trade 
because of the disease. However, the exact impact of 
OHE on career length is unknown.
Objective To assess the effect of OHE on career 
length and risk factors associated with leaving the trade 
because of OHE in hairdressers followed- up for up to 35 
years.
Methods A prospective cohort study of Danish 
hairdressers graduating between 1985 and 2007 
(n=5219) was performed. A questionnaire was 
sent in 2009 and 2020. The Danish Labor Marked 
Supplementary Pension Scheme provided information on 
affiliation to the hairdressing profession. Career length 
was assessed by Kaplan- Meier analyses.
Results The median survival time was 12.0 (95% CI 
11.0 to 13.0) years in graduates with OHE and 14.0 
(95% CI 12.6 to 15.4) years in graduates without OHE 
(p<0.001). Graduates with a frequency of hand eczema 
(HE) of ’once’, ’several times’ and ’almost all the time’ 
had a median survival time of 20.0 (95% CI 14.6 to 
25.4), 12.0 (95% CI 10.7 to 13.3) and 7.0 (95% CI 5.6 
to 8.4) years, respectively. Graduates with OHE that left 
the trade (partly) because of HE constituted 11.7% of 
the study population. Factors associated with leaving 
the trade because of HE included a history of atopic 
dermatitis (adjusted OR (aOR) 2.2 (95% CI 1.2 to 4.0), 
a history of a positive patch test (aOR 5.1 (95% CI 2.3 
to 11.0) and allergy to hair dyes (aOR 9.4 (95% CI 3.4 
to 25.6).
Conclusion Career length is reduced in hairdressers 
with OHE, especially if frequently relapsing or caused by 
contact allergy, for example, to hair dyes.

INTRODUCTION
Occupational hand eczema (OHE) is a common 
work- related skin condition in hairdressers. The 
incidence rate of recognised OHE in Denmark is 
33.4/10 000 hairdressers per year, making hair-
dressing the most commonly affected profession.1 
OHE often causes job change, a decrease in quality 
of life and has a high cost- of- illness to society. There-
fore, a better understanding of its consequences is 
needed when planning prevention and giving career 
guidance to patients with OHE.2 3

The lifetime prevalence of hand eczema (HE) has 
been estimated to 45.2% in hairdressers.4 Factors 
associated with OHE in hairdressers are wet work, 

a history of a positive patch test reaction and a 
history of atopic dermatitis (AD).4 5 The excessive 
exposure to irritants and allergens in hairdressing 
leads to onset of OHE already during apprentice-
ship. Studies including clinical examinations have 
shown a prevalence of moderate- to- severe HE in up 
to 43.2% of hairdressing apprentices and 31.9% of 
fully trained hairdressers.4 6–8

Among hairdressing apprentices who did not 
complete apprenticeship, 30.1% of German 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Occupational hand eczema (OHE) is a common 
work- related disease in hairdressers. High rates 
of dropouts during apprenticeship have been 
reported and the career length of hairdressers 
that have left the trade has been estimated to 
be less than 10 years. This has been attributed 
partly to hand eczema, but the exact impact of 
OHE on career length is unknown.

WHAT THIS STUDY ADDS
 ⇒ OHE reduces the career length of hairdressers, 
particularly if frequently relapsing. When 
compared with hairdressers without OHE, the 
risk of leaving the trade is increased by 20% 
by having OHE and by 90% if reporting to have 
had OHE ‘almost all the time’. This corresponds 
to a reduction in the career length by 2 and 7 
years, respectively.

 ⇒ Hairdressers with OHE ‘almost all the time’ is 
a vulnerable subgroup characterised by a high 
prevalence of atopic dermatitis (AD) and a high 
prevalence of contact allergies.

 ⇒ The decision to leave the trade (partly) because 
of hand eczema was often caused by contact 
allergies, especially if due to hair dyes.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE AND/OR POLICY

 ⇒ There is a need for preventing OHE in 
hairdressers. When implementing preventive 
strategies to reduce the incidence of OHE in 
hairdressers, contact allergies, especially to hair 
dyes, should be considered as an important 
exposure in addition to wet work. Special 
protection is warranted in hairdressers with a 
history of AD.
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apprentices gave ‘skin problems’ and 42.1% of Danish appren-
tices gave ‘HE’ as (partial) reason for dropping out.7 9 Further-
more, a study on fully trained hairdressers showed that 
hairdressers who had left the trade had worked an average of 
8.4 years in the trade, and that 23.1% of them gave HE as part 
of the reason for their career change.10 Factors associated with 
leaving the trade because of HE included a high frequency of HE 
and a history of AD.

No studies have previously assessed the impact of OHE on career 
length in hairdressers. We aimed to estimate the effect of OHE on 
career length in hairdressers in a population followed- up for up to 
35 years. Additionally, we re- examined the risk factors for leaving 
the trade because of HE with an emphasis on contact allergies.

METHODS
A prospective cohort study of hairdressers graduating from 
Danish vocational schools between 1985 and 2007 was 
performed. A detailed description of methods and delineation 
of the study cohort has previously been published.4 In brief, all 
hairdressers graduating between 1985 and 2007 (n=8525) from 
the Danish Hairdressers Union were asked to participate in a 
survey. A postal questionnaire was first sent in 2009. Another 
follow- up questionnaire was sent in 2020 to respondents of 
the 2009 questionnaire (n=5219). A response rate of 61.2% 
(5219/8525) was obtained in 2009 and a response rate of 50.1% 
(2614/5219) was obtained in 2020 corresponding to 30.1% 
(2614/8525) of all hairdressers graduating form 1985–2007. 
Only data from respondents from the follow- up questionnaire 
in 2020 were included in the present study.

Data from registries
The Danish Labor Market Supplementary Pension scheme (ATP) 
provided information on payments made from the hairdressing 
profession for individuals in the cohort. ATP is a manda-
tory pension scheme in Denmark. Each contribution is tagged 
with the date of payment and type of profession. Employers 
are obliged to contribute on behalf of their employees if the 
employee works >10 hours/week. It is voluntary for indepen-
dent hairdressers to contribute on their own behalf. ATP data 
includes payments from the beginning of apprenticeship which 
for Danish hairdressing apprentices constitutes 148 weeks 
(excluding 60 weeks in school).11 The time worked as a hair-
dresser was calculated as the sum of the number of years that a 
graduate had contributed to ATP. Thus, the yearly affiliation to 
the trade encompassed both the years worked as apprentice and 
as a fully trained hairdresser and did not contain potential career 
gaps, except maternity leave during continued employment, 
which was included in the numerator of individual person time.

Definition of outcome variables
HE was defined as an affirmative answer to the question ‘have you 
ever had hand eczema?’ (yes/no). OHE was defined as HE with 
onset during hairdressing apprenticeship or during work as a fully 
trained hairdresser. The onset of HE was assessed by the questions 
‘When the hand eczema started, were you then a…’ (hairdressing 
apprentice/fully trained hairdresser/other) and ‘When did you have 
hand eczema for the first time?’ (year). It was possible for respon-
dents to grade the frequency of their HE responding to the question 
‘how often have you had eczema on your hands?’ as ‘once’, ‘several 
times’ or ‘almost all the time’. To have left the hairdressing trade 
(thus being an ex- hairdresser) was defined by the second response 
alternative to the question ‘what is your current occupation? ‘(I 
work as a hairdresser/I no longer work as a hairdresser)’. To have 

left the trade because of HE was defined as an affirmative answer to 
the question ‘I left the trade because of hand eczema’ (yes/no). See 
the online supplemental material for the definition of AD and patch 
test results.

Statistics
Overall, OHEs influence on career duration was assessed by 
Kaplan- Meier analysis and OHEs influence on being an ex- hair-
dresser by Cox regression. A logistic regression was used to 
assess factors associated with deciding to leave the trade because 
of HE among hairdressers with OHE.

Comparison of categorical data were done by χ2 tests. When 
performing Kaplan- Meier analysis, occupational status in terms of 
being an ex- hairdresser was used as the outcome and yearly affili-
ation to the hairdressing trade was the time scale. Career duration 
was reported as the median survival time. Graduates still working 
as a hairdresser at the end of the study period (March 2020) were 
censored. No other censoring events were considered. The study 
population was stratified by OHE (yes/no) and by the frequency 
of HE (once/several times/almost all the time). A log- rank test 
was used to test for statistically significant differences in survival 
between these subgroups. Further, two Cox- regression models were 
used to estimate the size of this difference, quantified as adjusted 
HRs (aHR). Both contained occupational status as an ex- hairdresser 
(vs being a current hairdresser) as the outcome variable, and sex 
(male/female), age (21–30/31–40/41–50/51–60/>60 years) and a 
history of AD (yes/no) as covariates. Further, one model additionally 
included OHE (yes/no), and the other the frequency of OHE (never/
once/several times/almost all the time) as the respective explanatory 
variable of interest.

Factors associated with HE as a specific reason to have left 
the trade were solely analysed in the subgroup of ex- hairdressers 
with OHE, and therefore did not include censored individ-
uals. In this subgroup, a logistic regression model was chosen 
to assess these factors. Thus, among ex- hairdressers with OHE, 
a comparison was made between those stating to have left the 
trade because of HE and those that left for other reasons. The 
dichotomous outcome variable was to have left the trade because 
of HE (vs to have left the trade but not because of HE, despite 
having (had) HE). Explanatory variables were sex (male/female), 
age (21−30/31−40/41−50/51−60/>60 years), a history of 
AD (yes/no), frequency of HE (once/several times/almost all 
the time), patch test history (not patch tested/negative patch 
test/positive patch test) and allergy to hair dyes, preservatives, 
perfume, nickel or other were used as explanatory variables. Wet 
work was not included in the analysis, as only information on 
current wet work was available, which was confirmed by 86.8% 
(2465/2848) of current hairdressers in the baseline study of this 
cohort and only in 5.8% of ex- hairdressers.4 As a consequence 
of the homogeneity of wet work as an exposure, it was not iden-
tified as a risk factor for OHE. A logistic regression model was 
used to identify risk factors for having a frequency of HE of 
‘almost all the time’ versus ‘once’. Explanatory variables were 
sex, age, a history of AD, a history of positive patch test and 
contact allergies. A p value<0.05 considered significant. Statis-
tical calculations were performed in IBM SPSS Statistics V.25.

RESULTS
Characteristics of the study population
The characteristics of the study population have previously been 
published.4 In brief, 50.1% (2614/5219) hairdressers graduating 
from Danish vocational schools from 1985 to 2007 responded 
to the follow- up questionnaire in 2020. 96.3% (2518/2614) 
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of respondents were women, the median age at follow- up was 
49.0 years (range 33–82) and 6.0% (155/2569) had a history of 
AD. The lifetime prevalence of OHE was 40.9% (1068/2612) 
(table 1). Graduates with OHE reported a frequency of HE 
of ‘once’, ‘several times’ and ‘almost all the time’ in 16.5% 
(175/1058), 59.8% (633/1058) and 23.6% (250/1058) of cases. 
In 2020, 57.3% (1497/2614) of respondents were ex- hair-
dressers (figure 1). Respondents and non- respondents in 2020 
were identical in 2009 in terms of the proportion of ex- hair-
dressers, the prevalence of HE and the prevalence of a history 

of AD. ATP data were available for 91.2% (2385/2614) of the 
study population.

Kaplan-Meier survival analysis: career duration
A median survival time of 13.0 (95% CI 12.2 to 13.8) years was 
observed for the total study population. Graduates with OHE 
had had a median survival time of 12.0 (95% CI 11.0 to 13.0) 
years and graduates without OHE had a median survival of 14.0 
(95% CI 12.6 to 15.4 (p<0.001) years (online supplemental 

Table 1 Occupational status and characteristics of Danish hairdressers graduating from 1985 to 2007

Variable
Current hairdressers
% (ncases/ntotal)

Ex- hairdressers
% (ncases/ntotal)

Total
% (ncases/ntotal)

Ex- hairdressers vs current 
hairdressers
(model I) *adjusted HR (95% CI)

Ex- hairdressers vs current 
hairdressers
(model II) *adjusted HR
(95% CI)

Hairdressers graduating from 
1985 to 2007

42.7 (1117/2614) 57.3 (1497/2614) 100.0 (2614/2614) Not included Not included

Female 95.1 (1062/1117) 97.3 (1456/1497) 96.3 (2518/2614) 1.36 (0.96 to 1.92), p=0.82 1.33 (0.94 to 1.89), p=0.10

Age

  31–40 11.3 (126/1117) 10.3 (154/1497) 10.7 (280/2614) 1.0 (reference) 1.0 (reference)

  41–50 50.6 (565/1117) 46.0 (689/1497) 48.0 (1254/2614) 1.05 (0.88 to 1.26), p=0.56 1.05 (0.88 to 1.25), p=0.60

  51–60 37.4 (418/1117) 42.6 (637/1497) 40.4 (1055/2614) 1.29 (1.08 to 1.55), p=0.006 1.32 (1.10 to 1.59), p=0.003

  >60 0.7 (8/1117) 1.1 (17/1497) 1.0 (25/2614) 1.61 (0.87 to 2.97), p=0.13 1.73 (0.94 to 3.21) p=0.08

  A history of atopic dermatitis 4.5 (50/1113) 7.0 (105/1456) 6.0 (155/2569) 1.26 (1.01 to 1.56), p=0.04 1.15 (0.93 to 1.44), p=0.20

Occupational hand eczema

  Never 63.9 (709/1110) 56.0 (853/1492) 59.3 (1544/2602) Not included 1.0 (reference)

  Once 8.5 (94/1110) 5.4 (81/1492) 6.7 (175/2602) 0.78 (0.62 to 1.0), p=0.05

  Several times 21.8 (242/1110) 26.2 (391/1492) 24.3 (633/2602) 1.20 (1.05 to 1.36), p=0.007

  Almost all the time 5.9 (65/1110) 12.4 (185/1492) 9.6 (250/2602) 1.90 (1.59 to 2.26), p<0.001

  Lifetime prevalence 36.5 (408/1117) 44.1 (660/1495) 40.9 (1068/2612) 1.22 (1.09 to 1.36), p=0.001 Not included

Bold font indicates p<0.05.
*The adjusted HR was estimated by Cox regression. Two models are included in the table. The models differ on the variable of OHE. Model I contain the variable of OHE (yes/no). Model II contains 
OHE on an ordinal scale (never/once/several times/almost all the time).
OHE, occupational hand eczema.

Figure 1 Proportion of hairdressers graduating from 1985- 2007 that leaves and rejoins the trade across time.
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table 1, online supplemental figure 1). The median survival times 
decreased with an increasing frequency of OHE. Graduates with 
a frequency of HE of ‘once’, ‘several times’ and ‘almost all the 
time’ had a median survival time of 20.0 (95% CI 14.6 to 25.4), 
12.0 (95% CI 10.7 to 13.3) and 7.0 (95% CI 5.6 to 8.4) years, 
respectively. Graduates with a frequency of HE of ‘once’ had 
higher median survival time than hairdressers without OHE 
(p=0.02) (table 2, figure 2).

The median survival time in the subgroup of all ex- hair-
dressers (n=1330) was 7.0 (95% CI 6.6 to 7.4) years. No 
difference was observed between the median survival time of 
ex- hairdressers with and without OHE being 7.0 (95% CI 6.5 
to 7.5) in both subgroups (p=0.63) (online supplemental table 
1). Thus, ex- hairdressers with and without OHE did not differ 
in the tendency leaving the trade. However, ex- hairdressers with 
OHE stating specifically to have left the trade because of HE had 

Table 2 Characteristics and career length of graduates with or without occupational hand eczema (OHE)

Never had OHE

Frequency of OHE *Adjusted OR (95% CI)

Once Several times Almost all the time ‘Almost all the time’ vs ‘once’

Proportion % (n/ntotal) 59.3 (1544/2602) 6.7 (175/2602) 24.3 (633/2602) 9.6 (250/2602)

Female % (n/ntotal) 95.3 (1472/1544) 96.0 (168/175) 98.1 (621/633) 98.0 (245/250) 1.4 (0.4 to 5.2), p=0.60

Age % (n/ntotal)

  31–40 8.7 (134/1544) 16.0 (28/175) 13.7 (87/633) 12.4 (31/250) 1.0 (reference)

  41–50 46.4 (717/1544) 44.6 (78/175) 50.6 (320/633) 53.2 (133/250) 1.4 (0.7 to 2.9), p=0.27

  51–60 43.6 (673/1544) 37.7 (66/175) 35.4 (224/633) 34.4 (86/250) 0.9 (0.5 to 1.9), p=0.85

  >60 1.3 (20/1544) 1.7 (3/175) 0.3 (2/633) NA NA

  History of atopic dermatitis % (n/ntotal) 2.8 (42/1506) 5.2 (9/174) 8.4 (53/629) 20.0 (50/250) 4.4 (1.9 to 10.1), p<0.001

Patch test % (n/ntotal)

  Never been patch tested 78.0 (1202/1542) 66.9 (117/175) 58.9 (373/633) 24.8 (62/250) 1.0 (reference)

  Patch test negative 10.1 (156/1542) 11.4 (20/175) 10.6 (67/633) 10.8 (27/250) 2.4 (1.2 to 4.7), p=0.01

  Patch test positive 11.9 (184/1542) 21.7 (38/175) 30.5 (193/633) 64.4 (161/250) 3.8 (1.4 to 10.4), p=0.01

Allergy % (n/ntotal)

  Hair dyes 1.1 (17/1542) 4.0 (7/174) 6.3 (40/633) 27.6 (69/250) 4.0 (1.5 to 10.5), p=0.005

  Perfume 2.3 (36/1542) 5.2 (9/174) 6.3 (40/633) 13.2 (33/250) 0.5 (0.2 to 1.4), p=0.19

  Preservatives 1.2 (19/1542) 2.3 (4/175) 4.3 (27/633) 12.4 (31/250) 1.7 (0.5 to 5.6), p=0.36

  Nickel 6.9 (106/1542) 10.3 (18/175) 16.7 (106/633) 36.0 (90/250) 1.7 (0.7 to 4.1), p=0.23

  Other 6.1 (94/1542) 11.4 (20/175) 13.1 (83/633) 29.2 (73/250) 1.0 (0.4 to 2.4), p=0.98

  Median career length (years; (95% CI) 14.0 (12.6 to 15.4) 20.0 (14.6 to 25.4) 12.0 (10.7 to 13.3) 7.0 (5.6 to 8.4) Not included in model

  Ex- hairdressers % (n/ntotal) 54.1 (835/1544) 46.3 (81/175) 61.8 (391/633) 74.0 (185/250) Not included in model

  Left the trade (partly) because of hand eczema 
% (n/ntotal)

NA 15.4 (10/65) 40.7 (142/349) 86.5 (154/178) Not included in model

Bold font indicates p<0.05.
*Factors associated with having hand eczema ‘almost all the time’ were assessed by a logistic regression model (n=425) with the outcome of the frequency of hand eczema 
(almost all the time/once).
NA, not applicable.

Figure 2 Kaplan- Meier survival analysis of hairdressers with occupational hand eczema reporting on their frequency of hand eczema (n=969).
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a lower median survival than ex- hairdressers with OHE stating 
not to have left because of HE being 6.0 (95% CI 5.4 to 6.6) and 
8.0 (95% CI 7.2 to 8.8) (p=0.001), respectively (online supple-
mental table 1, online supplemental figure 2).

Cox regression: the association between OHE and being an 
ex-hairdresser
Graduates with OHE had a higher risk of leaving the trade, 
compared with graduates without OHE (aHR 1.2 (95% CI 1.0 
to 1.4) (table 1). Leaving the trade was additionally associated 
with a history of AD (HR 1.3 (95% CI 1.0 to 1.6)). Further, an 
interaction between a history of AD and OHE (aHR 1.4, 95% CI 
1.1 to 1.8) was identified. Graduates with a frequency of HE of 
‘almost all the time’ (aHR 1.9 (95%CI 1.6 to 2.3) and ‘several 
times’ (aHR 1.2 (95% CI 1.1 to 1.4) had an increased risk of 
leaving the trade, when compared with graduates without OHE 
(reference) (table 1). Graduates who had only had OHE ‘once’ 
had a decreased risk being ex- hairdressers (aHR 0.8 (95% CI 0.6 
to 1.0)). An interaction between a history of AD and a frequency 
of HE of ‘almost all the time’ (aHR 2.1 (95% CI 2.1 to 1.5–3.0) 
was found. No interaction with a frequency of HE of ‘once’ or 
‘several times’ were found.

Proportion of ex-hairdressers who left the trade because of 
HE
The proportion of ex- hairdressers with OHE that stated HE as 
(part of) the reason to leave the trade was 51.7% (307/594). 
Conversely, 48.3% (287/594) of those with OHE that left trade 
did so for other reasons (online supplemental figure 3). Ex- hair-
dressers with OHE that left the trade because of HE consti-
tuted 11.7% (307/2614) of the study population and 22.4% 
(307/1370) of all ex- hairdressers.

Logistic regression: factors associated with reporting to have 
left the trade because of HE
Among ex- hairdressers with OHE, those stating to have left 
the trade because of HE were characterised by (a) a history of 
AD, (b) a history of a positive patch test and (c) allergy to hair 
dyes, when compared with ex- hairdressers with OHE that left 
for other reasons (table 3). Among ex- hairdressers that left the 
trade because of OHE 17.3% had a history of AD (adjusted OR 
(aOR) 2.21 (95% CI 1.23 to 3.98). A total of 60.9% (187/307) 
had history of a positive patch test (aOR 5.05 (95% CI 2.31 
to 11.02); risk estimated with negative or lacking patch test as 
reference. A positive patch test specifically to hair dyes were seen 
in 26.1% (80/307) of ex- hairdressers that left the trade because 
of OHE (aOR 9.37 (95% CI 3.43 to 25.61), reference being 
those testing negative along with those in whom patch testing 
was not performed). No association was found with sex, age, 
debut of OHE as a hairdressing apprentice or fully trained hair-
dresser, a history of a negative patch test or allergy to perfume, 
preservatives, nickel.

DISCUSSION
In this study we assessed the effect of OHE on career length 
in hairdressers followed- up for up to 35 years after gradua-
tion. Career length in hairdressers with OHE was reduced with 
frequency of HE being an important determinant for reduced 
career length. Compared with graduates without OHE, the risk 
of leaving the trade increased by 20% in graduates with OHE 
and by 90% in graduates with a frequency of OHE of ‘almost all 
the time’, according to Cox regression analyses. Half of gradu-
ates with a frequency of OHE of ‘almost all the time’ had left the 
trade by the 7th year in the profession, compared with the same 
attrition achieved only in the 14th year in graduates without 
OHE. These estimates include the time worked as a hairdressing 
apprentice (148 weeks or 2.8 years), indicative of OHE having 

Table 3 Characteristics of ex- hairdressers with occupational hand eczema that left the trade (n=594), either because of hand eczema or for other 
reasons

Left the trade because of hand eczema

Adjusted OR (95% CI)Yes (n=307) No (n=287)

Ex- hairdressers with occupational hand eczema

Female 98.7 (303/307) 97.6 (280/287) 0.99 (0.28 to 3.55), p=0.99

Age

  31–40 12.4 (38/307) 11.5 (33/287) 1.0 (reference)

  41–50 50.5 (155/307) 45.6 (131/287) 0.99 (0.55 to 1.80), p=0.98

  51–60 37.1 (114/307) 41.9 (126/301)
42.5 (122/287)

0.76 (0.41 to 1.39), p=0.37

  >60 0.0 (0/307) 0.3 (1/287) –

  A history of atopic dermatitis 17.3 (53/304) 7.3 (21/287) 2.21 (1.23 to 3.98), p=0.01

Patch test

  Not tested 30.3 (93/307) 67.2 (193/287) 1.0 (reference)

  Negative 8.8 (27/307) 11.5 (33/287) 1.68 (0.95 to 2.98), p=0.08

  Positive 60.9 (187/307) 21.3 (61/287) 5.05 (2.31 to 11.02), p<0.001

Allergy

  Hair dyes 26.1 (80/307) 1.7 (5/287) 9.37 (3.43 to 25.61), p<0.001

  Preservatives 11.7 (36/307) 3.1 (9/287) 0.89 (0.37 to 2.13), p=0.79

  Perfume 12.4 (38/307) 4.2 (12/286) 0.64 (0.28 to 1.48), p=0.30

  Nickel 33.2 (102/307) 12.9 (37/287) 0.79 (0.40 to 1.58), p=0.51

  Other 26.4 (81/307) 9.1 (26/287) 0.90 (0.45 to 1.80), p=0.77

Bold font indicates p<0.05.
*The adjusted OR was obtained from a logistic regression model with the outcome ‘I left the trade because of hand eczema’ (yes/no).
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a considerable impact on career length.11 In addition, graduates 
with OHE ‘almost all the time’ were identified as a vulnerable 
subgroup with a high proportion of ex- hairdressers (74.0%), a 
high prevalence of history of AD (20%) and a high prevalence of 
contact allergies (64.4%). Interestingly, having had OHE ‘once’ 
decreased the risk of being an ex- hairdresser (aHR 0.78; border-
line significance). Thus, hairdressers with HE ‘once’ may repre-
sent a substratum of the study population whose skin tolerates 
the work environment, either due to a low prevalence of AD or 
due to knowledge of preventing of HE, that is, compliance with 
glove use and use of emollients. Such compliance with protective 
measures may be related to the wish to remain in the job. Despite 
these favourable conditions, they still experience a single episode 
of HE, most likely because of the high exposure to irritants and 
allergens in hairdressers’ work environment.

A general tendency to leave the trade was evident, as ex- hair-
dressers with and without OHE had identical career length in 
terms of a median of 7 years. Career termination in hairdressers 
seems therefore to be multifactorial with OHE being one of 
many reasons to leave the trade. This is in line with other notable 
reasons such as ‘musculoskeletal complaints’ ‘allergies’, ‘various 
personal reasons’ and ‘work conditions’ previously having been 
reported.5 10 12 Nevertheless, graduates with OHE that left the 
trade (partly) because of HE constituted 11.7% of our study 
population and had a shorter career length (median 6 years) 
compared with those that left for other reasons (median 8 years).

We identified the associations with reporting to have left the 
trade because of OHE to be: (1) a history of AD, (2) a history 
of a positive patch test reaction and (3) an allergy to hair dyes. 
In patients with recognised OHE seen by a dermatologist, risk 
factors for job change were previously identified as young age, a 
positive patch test (regardless of relevance) and severe HE.13 As 
these risk factors largely overlap with the associations of deciding 
to leave the trade because of OHE, both the tendency of OHE to 
reduce career length in the total study population and particu-
larly in hairdressers stating to have left the trade because of OHE 
is not surprising. Interestingly, in a 7- year follow- up study of 
patients with HE, contact sensitisation was found to be inversely 
related to job change.14 The authors speculated that this was due 
to knowledge of how to avoid the offending allergens. We found 
the association with leaving the trade to be almost two times 
higher for hair dye allergy compared with a history of a positive 
patch test in general. Thus, hair dye allergy seems to lead to 
career change rather than preventive avoidance in hairdressers. 
This inability to remain in the profession is explained by the 
high prevalence of hair dye allergy among hairdressers and the 
high frequency of hair dye exposing procedures performed by 
hairdressers.4 15 16 No association was seen with allergy to nickel, 
preservatives or fragrances. As the prevalence of nickel allergy 
in Danish hairdressers and matched controls patch tested in 
Denmark is identical and Danish hairdressers’ tools generally 
seem to release low levels of nickel, this lack of association seems 
reasonable.15 17 Our cohort has graduated since three epidemics 
of contact allergy to preservatives, namely methylchloroisothi-
azolinone (MCI) in combination with methylisothiazolinone 
(MI) in the 1980s, methyldibromo glutaronitrile (MDBGN) 
in the 1990s and MI in the 2000s.18 As the latter was caused 
primarily by cosmetics, including rinse- off products, the lack 
of association with preservatives is not as obvious. Moreover, 
in a perhaps more selected clinical sample of hairdressers patch 
tested for suspected contact allergy to hair cosmetic ingredients, 
a roughly tripled prevalence of preservative contact allergy (to 
MDBGN and MCI/MI at the time) compared with consumers 
also tested for hair cosmetic- related contact dermatitis has been 

identified.19 Concerning MI alone, MI was first introduced 
in the European baseline series in 2014, possibly leading to a 
(general) underdiagnosis of MI contact allergy until that time 
which is why hairdressers leaving the trade before 2014 due 
to MI allergy may not have known the cause of their disease.20 
Lastly, the lack of association with contact allergy to nickel, 
preservatives, and perfumes may be explained by these not being 
as relevant and potent allergens as hair dyes, represented by 
p- phenylenediamine.

The tendency of OHE to cause early career change has previ-
ously been shown by Meding et al, who conducted a follow- up 
study of patients with HE from Swedish general population. In 
their cohort, 8% had changed profession because of OHE at 
baseline, compared with only 3% at a 15- year follow- up.21 22 
Most of the abandoned jobs were high- risk occupations for OHE 
like hairdressing, but the prevalence of job change because of 
OHE was much lower compared with our findings. Overall, 
hairdressers seem to change profession because of HE much 
more often than the general working population.

STRENGTHS AND LIMITATIONS
Our study population only comprised graduated hairdressers, 
that is, individuals who dropped out already during apprentice-
ship were not taken into account. In Germany, the proportion 
of hairdressing apprentices who drop out has been estimated to 
48.1% (1218/2532) with 39.1% (245/560) reporting skin prob-
lems as a reason.7 Thus, the overall proportion leaving the trade 
because of HE is potentially underestimated. The use of ATP 
data to estimate the yearly affiliation to the trade provided a 
precise and objective estimate for each participant in the cohort 
but does come with the shortcoming of payments to ATP only 
being mandatory for employed hairdressers, and not for self- 
employed. The career length may therefore be underestimated 
if graduates become salon owners, decide not to contribute on 
their own behalf and stay in the trade. A publication from ATP 
stated that 26% of salon owners did not contribute on their 
own behalf in the period 2005–2009, however the proportion 
of salon owners in our study is unknown.23 The effect of age- 
related retirement seems negligible as only 1.1% of our study 
population was above 60 years of age. The definition of OHE 
as HE with onset as apprentice or as fully trained hairdresser is 
expected to be highly sensitive, but potentially includes grad-
uates with non- occupational HE. Furthermore, this definition 
of OHE potentially introduces an immortal time bias in the 
survival analysis of hairdressers with OHE, as participants with 
OHE needed to have worked a certain time in the trade to have 
had a chance to get OHE, in contrast to those without OHE, 
who could leave anytime. However, the median time to onset 
of OHE was merely 2.0 years, including apprenticeship, (online 
supplemental figure 4) which is why we deemed immortal time 
bias to be of limited impact.

In terms of secular trends in the Kaplan- Meier survival anal-
ysis, no significant difference in median survival time for hair-
dressers graduating from 1985 to 1993 and from 1994 to 2007 
was observed, being 13.0 (95% CI 11.8 to 14.2) and 14.0 (95% 
CI 12.7 to 15.3) (p=0.08) respectively. However, hairdressers 
graduating from 1994 to 2007 tended more than those grad-
uating from 1985 to 1993 to report to have had HE (OR 1.4, 
95% CI 1.2 to 1.6) and have allergy to hair dyes (OR 1.5, 
95% CI 1.0 to 2.1). No difference was observed in the propor-
tion with a high frequency of HE or with a history of a positive 
patch test (online supplemental table 2). Although some of the 
factors associated with deciding to leave the trade because of 
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HE changed across time, these differences were deemed small 
enough to perform an overall Kaplan- Meier survival analysis. 
This is a compromise that in turn provides a valuable insight into 
the impact of OHE in a cohort of hairdressers, spanning almost 
a complete career length.

CONCLUSION
The career length in hairdressers with OHE is decreased, with 
the frequency of HE being an important risk factor. Contact 
allergy, especially to hair dyes, is a strong indicator of leaving the 
hairdressing profession because of HE.
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