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Abstract

Background: Hairdressers are commonly affected by hand eczema (HE) due to skin

hazardous exposure such as irritants and allergens in the work environment.

Objective: To give an overview of the current prevalence, incidence, and severity, as

well as the pattern of debut and the contribution of atopic dermatitis on HE in

hairdressers.

Methods: A systematic review according to the Preferred Reporting Items for Sys-

tematic Reviews and Meta-Analysis (PRISMA) guidelines was performed. Studies

published from 2000 to April 2021 that fulfilled predefined eligibility criteria were

retrieved.

Results: A pooled lifetime prevalence of 38.2% (95% confidence interval [CI]

32.6-43.8), a pooled 1-year prevalence of 20.3% (95% CI 18.0-22.6), and a pooled

point prevalence of 7.7% (95% CI 5.8-9.6) of HE was observed in hairdressers. The

lifetime prevalence in fully trained hairdressers and hairdressing apprentices was

almost identical. The pooled incidence rate of HE was 51.8 cases/1000 person-years

(95% CI 42.6-61.0) and the pooled prevalence of atopic dermatitis was 18.1% (95%

CI 13.6-22.5).

Conclusion: HE is common in hairdressers and most hairdressers have debut during

apprenticeship. The prevalence of atopic dermatitis in hairdressers is comparable with

estimates in the general population, indicating that occupational exposures are the

main factor in the increased prevalence of HE in hairdressers. This warrants a strategic

and collective effort to prevent HE in hairdressers.
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1 | INTRODUCTION

Hand eczema (HE) is a common and often debilitating occupational

disease in hairdressers. This is due to exposure to wet-work and an

array of allergens found in hair dyes, bleaching and waving products,

and protective gloves, among others.1,2 These exposures begin in

apprenticeship, with many hairdressers consequently developing HE

early in their career.3,4 This has resulted in reports of 31.1% of
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hairdressing apprentices and 23.1% of fully trained hairdressers stat-

ing skin problems or specifically hand eczema, to be a contributing

factor when deciding to leave the trade. Generally occupational hand

eczema comes with a range of costs both at a personal and socioeco-

nomic level.5,6 It is therefore of great interest to understand the epi-

demiology of hand eczema in hairdressers, with the aim to prevent HE

in hairdressers and to aid in job retainment.3,7

Data from epidemiological studies on hairdressers are usually

obtained from self-reported questionnaires, structured interviews, or

clinical examinations. To ease the comparison between studies, vali-

dated assessment tools such as The Nordic Occupational Skin Ques-

tionnaire (NOSQ), the Hand Eczema Severity Index (HECSI), and

Osnabrück Hand Eczema Severity Index (OHSI) have been developed

since the early 2000s.8-11 Nevertheless, not all studies incorporate

such standardized methods for various reasons, such as publication

year or the importance of the particular outcome to the authors. In

addition, the often-used UK Working Party (UKWP) criteria in diag-

nosing a history of atopic dermatitis (AD) in questionnaire studies has

been shown to lack sensitivity in populations with other skin com-

orbidities.12 Consequently, a high level of heterogeneity in studies

reporting on the morbidity of hand eczema and the prevalence of AD,

which is the most important endogenous risk factor for HE, is a

concern.

Based on the published literature, we aim to give a current esti-

mate of the prevalence and incidence of hand eczema in hairdressers.

Additionally, the initial debut and severity of hand eczema, as well as

the prevalence of AD in hairdressers will be assessed.

2 | METHODS

This study was performed in accordance with the Preferred Reporting

Items for Systematic Reviews and Meta-Analysis (PRISMA) guide-

lines.13 A protocol outlining the objectives, search strategy and criteria

for inclusion and exclusion has been published (PROSPERO registra-

tion number CRD42021238118).14

2.1 | Eligibility criteria

Published literature providing information on the prevalence, inci-

dence, debut, or severity of hand eczema in hairdressers or hairdress-

ing apprentices was collected. Only studies with titles and abstracts in

English, published from 2000 onward were included in this analysis.

No restrictions on study design or number of participants were

applied.

2.2 | Literature search

A search was performed in Medline, Web of Science Core Collection,

and the Cochrane Library in April 2021. The following search-string

combining free-text and MeSH-terms was used: ((Hairdresser* OR

Hairdressing apprentice*) AND (“Dermatitis”[Mesh] OR Dermatitis OR

hand eczema OR contact allergy, OR allergic contact dermatitis OR irri-

tant contact dermatitis OR occupational dermatitis OR “skin”[Mesh])

AND (“Morbidity” [Mesh] OR “Risk” [Mesh] OR prevalence OR incidence

OR Hazard OR consequences OR severity)). Duplicates were removed

before two independent reviewers assessed each study by title and

abstract. Studies on which an agreement was reached were retrieved

for full-text analysis, based on the predefined eligibility criteria. The

reference lists of all retrieved studies were screened for relevant titles,

not found by the database search.

2.3 | Data extraction

Data on the following outcome variables concerning hand eczema in

hairdressers were collected: life-time prevalence, 1-year prevalence,

point prevalence, incidence, debut, severity, as well as the proportion

of the study population with a history of AD. When possible, the

retrieved information was stratified by sex, age, AD, and status as fully

trained hairdresser or as hairdressing apprentice. Methods on

assessing past or present hand eczema, grading of severity, and a his-

tory of AD were recorded.

2.4 | Quality assessment

The Newcastle-Ottawa Scale for cohort studies as well as a modified

version for cross-sectional studies (Appendix S1) were used in the

quality assessment. Studies were scored in terms of selection, compa-

rability, and exposure. A maximum score of 10 and 9 was possible for

cross-sectional and cohort studies, respectively. A total score yielding

a proportion >70% was considered of good quality and a total

score <70% was considered of fair/poor quality.

2.5 | Statistical analysis

A meta-analysis of proportions was used to estimate the overall prev-

alence and incidence of hand eczema as well as the prevalence of AD.

Tests for heterogeneity were done by an I2-test and a Cochrane Q test

in order to determine if variability was due to sampling error or other

factors and if a random- or fixed-effects meta-analysis were to be

used correspondingly.

The Cochrane Q and I2 were calculated as Q¼P
w �ES2

� �
�P

w�ES2ð Þ½ �P
w

and I2 ¼ Q�df
Q �100, where w is the individual study weight,

ES is the individual study estimate, and df is degrees of freedom. An I2-

test >75% or a Cochrane Q with a p-value <0.05 was considered a high

level of heterogeneity; hence variability between studies was due to

factors other than sampling error why a random-effects meta-analysis

was used. An I2 <25% or a Cochrane Q with a p-value >0.05 was con-

sidered a low level of heterogeneity and variability was deemed to be

due to sampling error, allowing for a fixed-effects meta-analysis.
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A meta-analysis was calculated as the summarized weighted

estimates divided by the summarized weights. The inverse variance

was used as the weight (W) in both a fixed-effects (FE) and a

random-effects (RE) model and was calculated as wFE ¼ 1
Standard error2

and wRE ¼ 1
Standard error2þt2

, where t2 ¼ Q�dfP
w�

P
w2P
w

. Statistical calculations

were performed in MS office 365 Excel.15

3 | RESULTS

A total of 233 nonduplicate studies were identified in Medline, Web of

Science core collection, and the Cochrane Library. Screening by title

and abstract yielded 60 studies for full-text assessment, of which

19 met the eligibility criteria for inclusion (Figure 1). The included stud-

ies comprised 15 001 individuals of whom 27.7% (4149/15001) were

hairdressing apprentices and 71.6% (10 745/15001) were fully trained

hairdressers. Women accounted for 96.1% (11 546/12011) and the

median and average age range was 17 to 37 and 21.1 to 37.4 years,

respectively. Eight studies were cohort studies7,16-22 and 11 were

cross-sectional studies.11,23-32 Hand eczema was assessed by a ques-

tionnaire in 14 studies,7,19-23,25-32 of which 7 used the Nordic Occupa-

tional Skin Questionnaire (NOSQ).7,20-22,28,31,32 Five studies used

clinical examinations in assessing current hand eczema,16,26,29,32,33 of

which two used standardized scoring systems (one used HECSI11 and

one used OHSI32). A single study used a registry of hairdressers with

recognized occupational HE.18

3.1 | Quantitative analysis

3.1.1 | Prevalence of hand eczema

Studies reporting on the prevalence of hand eczema are summarized

in Supplementary Table 2. Nine studies (n = 10 952 participants)

reported on the life-time prevalence, yielding an estimate of 38.2%

(95% CI 32.6-43.8) (Table 1, Figure 2).7,19,22,23,25,28-31 The pooled

F IGURE 1 Delineation of
included studies
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TABLE 1 Pooled prevalences and measures of heterogeneity

N studies ncases/ntotal

Pooled prevalence

% (95% CI) I2 Cochran Q (df )

Level of

heterogeneity

Lifetime prevalence of HE (total)

Total 9 4057/10952 38.2 (32.6–43.8) 93.1 Q (8) = 116.1

p < 0.001

High

Hairdressing apprentices 2 222/613 37.5 (28.9–46.2) 47.8 Q (1) = 1.9

p = 0.25

Medium

Fully trained hairdressers 4 3319/9125 37.0 (27.9–46.1) 96.9 Q (3) = 98.1

p < 0.001

High

NOSQ 5 3899/10564 37.1 (30.2–44.1) 96.4 Q (4) = 109.6

p < 0.001

High

Non-NOSQ 4 158/388 40.2 (31.7–48.6) 43.1 Q (3) = 5.3

p = 0.10

Medium

1-year prevalence of HE

Total 4 1954/9921 20.3 (18.0–22.6) 76.2 Q (3) = 12.6

p = 0.005

High

Hairdressing apprentices 1 40/136 NA NA NA NA

Fully trained hairdressers 2 1717/8877 19.2 (16.9.4–21.4) 82.9 Q (1) = 5.9

p = 0.03

High

Point prevalence of HE

Total 9 563/7542 7.7 (5.8–9.6) 77.0 Q (8) = 34.2

p < 0.001

High

Hairdressing apprentices 3 45/438 10.4 (2.6–18.3) 88.3 Q (2) = 17.1

p < 0.001

High

Fully trained hairdressers 4 407/5615 8.8 (5.6–11.9) 57.2 Q (3) = 7.0

0.1

Medium

Self–reported 6 499/6830 7.4 (5.4–9.5) 73.0 18.5 (5)

p = 0.005

High

Clinical examination 3 64/712 10.1 (3.8–16.6) 87.6 Q (2) = 16.2

p = 0.001

High

European 6 512/6584 9.9 (6.9–12.9) 80.4 Q (5) = 25.6

p < 0.001

High

Non–European 3 51/958 5.2 (3.7–6.6)a 0 Q (2) = 1.6

p = 0.5

Low

Prevalence of atopic dermatitis

Total 8 2061/10832 18.1 (13.6–22.5) 95.5 Q (7) = 155.3

p < 0.001

High

Hairdressing apprentices 3 128/669 21.3 (3.5–38.9) 95.5 Q (2) = 44.9

p < 0.001

High

Fully trained hairdressers 3 1763/8989 18.3 (13.0–23.6) 95.8 Q (2) = 47.8

p < 0.001

High

UKWP 3 1269/5668 21.7 (9.8–33.7) 96.8 Q (2) = 62.6

p < 0.001

High

Other 5 792/5164 14.8 (13.7–15.8) 86.1 Q (4) = 28.8

p < 0.001

High

Newcastle–Ottawa scale

Good quality

Lifetime prevalence of HE 3 3321/9152 35.3 (25.9–45.1) 97.9 Q (2) = 93.3

p < 0.001

High

1-year prevalence of HE 3 1757/9013 19.9 (17.2–22.6) 81.1 Q (2) = 10.6

p = 0.005

High

Point prevalence of HE 3 398/5752 6.9 (6.2–7.6) 0 Q (2) = 0.46

p = 0.5

Low
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lifetime prevalence in hairdressing apprentices29,31 and fully trained

hairdressers7,19,23,30 was almost identical, being 37.0% (95% CI

27.9-46.1) and 37.5% (28.9-46.2), respectively. The overall 1-year

prevalence was obtained from four studies (n = 9921), yielding a

pooled estimate of 20.3% (95% CI 18.0-22.6) (Figure 3).7,19,20,28 Two

studies reporting on the 1-year prevalence in fully trained hair-

dressers7,19 (n = 8877) yielded a pooled 1-year prevalence of 19.2%

(95% CI 16.9-21.4), whereas a single study (n = 136) reporting on the

1-year prevalence in hairdressing apprentices gave an estimate of

29.4%.20 In terms of current hand eczema, nine studies (n = 7542)

reported on the point prevalence, yielding an estimate of 7.7% (95%

CI 5.8-9.6) (Figure 4).7,20,21,23,24,26-29 Pooled estimates of 10.4% (95%

CI 2.6-18.2) and of 7.7% (95% CI 5.3-10.1) were obtained from stud-

ies investigating hairdressing apprentices20,26,29 and fully trained

hairdressers,7,21,23,26 respectively. The point prevalence assessed by

clinical examinations24,26,29 yielded an estimate of 10.1% (95% CI

3.8-16.6), whereas data from self-reported question-

naires7,20,21,23,27,28 yielded an estimate of 7.4% (5.4-9.5).

TABLE 1 (Continued)

N studies ncases/ntotal

Pooled prevalence

% (95% CI) I2 Cochran Q (df )

Level of

heterogeneity

A history of atopic dermatitis 5 1927/9694 19.8 (14.6–25.0) 95.4 Q (4) = 98.4

p < 0.001

High

Fair/poor quality

Lifetime prevalence of HE 6 736/1800 39.9 (34.1–45.7) 63.8 Q (5) = 13.8

p = 0.03

Medium

1-year prevalence of HE 1 908 NA NA NA NA

Point prevalence of HE 6 165/1790 9.8 (5.9–13.7) 85.3 Q (5) = 34.1

p < 0.001

High

A history of atopic dermatitis 3 134/1138 14.3 (8.4–20.4) 70.3 Q (2) = 6.7

p = 0.03

High

Notes: The pooled prevalences were obtained from a random-effects meta-analysis, unless specified.

Abbreviations: HE, hand eczema; NA, not applicable; NOSQ, Nordic Occupational Skin Questionnaire.
aIndicate use of a fixed-effects meta-analysis.

F IGURE 2 Meta-analysis estimating the life-time prevalence hand eczema in 10 952 hairdressers/hairdressing apprentices. I2 = 93.1
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All studies reporting on the lifetime and the 1-year prevalence

were from Europe (five Danish,7,20,22,28,31 two English,23,25 one

Swedish,19 one Polish,29 and one Portuguese30). By stratifying studies

reporting on the point prevalence by region, estimates of 9.9% (6.9–

12.9) were obtained from European studies and of 5.2% (3.7–6.6)

from non-European studies (two Nigerian,24,27 one Australian26). No

studies stratified the study population with hand eczema by sex, age,

or AD, which is why subgroup analysis was not possible.

F IGURE 3 Meta-analysis estimating the 1-year prevalence in 9921 hairdressers/hairdressing apprentices. I2 = 76.2

F IGURE 4 Point prevalence of hand eczema in 7542 hairdressers/hairdressing apprentices. Red dot indicates self-reported point prevalence
and blue dots indicate point prevalence assessed by clinical examination. I2 = 77.0

6 HAVMOSE ET AL.



3.1.2 | Incidence of hand eczema

Studies reporting on the incidence of hand eczema are summarized in

Table S3. Six studies reported on the incidence of hand eczema: Four

studies were cohort studies,19,21,22,33 one was a cross sectional

study,31 and one was a study based on registered cases of occupa-

tional HE.18 Three of the cohort studies were prospective, with a

median follow-up time of 3 years (ranging from 3 to 4.5 years).21,22,33

The remaining cohort study was retrospective with a 26-year study

period.19. A total of 4590 hairdressers with a combined 32.396

person-years in the hairdressing trade were included across the stud-

ies, yielding an overall incidence rate of 51.8 cases/1000 person years

(95% CI 42.6-61.0) (Table 2, Figure 5).18,19,21,22,31,33 The pooled esti-

mates of the incidence were higher in hairdressing apprentices22,33

than in fully trained hairdressers,19,21 being 104.7 cases/1000 person-

years (95% CI 90.6-118.8) and 23.9 cases/1000 person-years (95% CI

22.0-25.9), respectively.19,21,22,33

3.1.3 | Prevalence of AD

Nine of the included studies, encompassing 10 832 hairdressers,

reported on the proportion of the study population with a history

of AD, yielding a pooled estimate of 18.1% (95% CI

TABLE 2 Pooled incidence rates of hand eczema and measures of heterogeneity

Incidence rate of hand
eczema

N
studies

ncases/person-
years

Pooled incidence per

1000 person years %
(95% CI) I2

Cochran
Q (df)

Level of
heterogeneity

All studies 6 856/32395.9 51.8 (42.6-61.0) 98.6 362.8 (5)

p < 0.001

High

Hairdressing apprentices 2 225/2017.2 150.9 (40.4-261.4) 92.7 Q (1) = 13.8

p < 0.001

High

Trained hairdressers 2 570/23760.3 23.9 (22.0-25.9)a 0 Q (1) = 0.9

p = 0.45

Low

Newcastle-Ottawa scale

Good quality 3 626/23691.3 93.7 (22.6-164.9) 96.1 Q (2) = 50.9

p < 0.001

High

Fair/poor quality 3 230/8704.6 44.2 (0-95.71) 98.8 Q (2) = 98.8

p < 0.001

High

Notes: The pooled incidence rates were obtained from a random-effects meta-analysis, unless specified.
aIndicate use of a fixed effects meta-analysis.

F IGURE 5 Incidence of hand eczema in hairdressers/hairdressing apprentices. I2 = 98.6. Red dots indicate studies including only hairdressing
apprentices and green dots, studies including only fully trained hairdressers
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13.6-22.5).7,19,20,22,23,26,28,29 Almost all studies were from Europe

(four from Denmark,7,20,22,28 one from Sweden,19 one from

England,23 and one from Poland29), with only a single study being

from Australia.26 Three studies used the UKWP criteria in diagnos-

ing AD, yielding a prevalence of 21.3% (95% CI 20.1-22.5).7,20,22

The remaining studies either did not describe the method of diag-

nosis or used a personal interview or a self-reported questionnaire

with the item “have you ever had childhood eczema?” obtaining a

pooled estimate of 14.8% (95% CI 13.7-15.8).19,23,26,28,29 Studies

reporting on the prevalence of AD in hairdressing appren-

tices20,22,29 or fully trained hairdressers7,19,23 yielded prevalences

of 21.3% (95% CI 3.5-38.9) and 18.3 (95% CI 13.0-23.6),

respectively.

3.1.4 | Assessment of quality and risk of bias

Six of 18 studies included in the quantitative analysis obtained a

Newcastle-Ottawa-scale score >70%, and thus were considered of

good quality.7,16,19,20,22,33 Three of nine studies used in estimating the

lifetime prevalence were of good quality and six were of fair/poor

quality, yielding estimates of 35.3% (95% CI 34.1-36.5).7,19,22 Three of

nine studies reporting on 1-year prevalence were of good quality,

yielding an estimate of 19.9% (95% CI 17.2-22.6).7,19,20 Three of four

studies reporting on point prevalence were of good quality, yielding

an estimate of 6.9% (95% CI 6.2-7.6).7,20,26 Five of eight studies

reporting on a history of AD were of good quality, yielding an esti-

mate of 19.8% (95% CI 14.6-25.0).7,19,20,22,26 Studies of fair/poor

quality tended to score lower in the items of selection and compara-

bility, hence not being as representative of the average hairdressers

and not being transparent about the confounders sex and AD. A high

level of heterogeneity (I2 > 75%) was observed across the studies,

apart from non-European studies and studies of good quality

reporting on point prevalence, having a low level of heterogeneity

(Table S1).

3.2 | Qualitative analysis

3.2.1 | Debut of hand eczema

Two prospective cohort studies of hairdressing apprentices reported

on the initial debut.16,20 In Germany, 28.2% of hairdressing appren-

tices clinically examined during their 3-year training period developed

interdigital dermatitis.16 A similar trend was discerned in Danish hair-

dressing apprentices with 28.3% developing hand eczema within an

18-month observation period. The prevalence of hand eczema at

enrollment was 7.0%, which added to the proportion having debut

during apprenticeship, approximates the pooled lifetime prevalence of

38.2% found in our study.20 Correspondingly, a 6-year follow-up of

the same study population showed that only 29.6% had developed

hand eczema since beginning apprenticeship, which is indicative of a

drastic decrease in the incidence rate following the end of

apprenticeship.21 This was in line with reports of 75% hairdressers

and 78.2% of hairdressing apprentices in Denmark reporting to have

had debut during apprenticeship and 71% of Swedish hairdressers to

have had debut either during apprenticeship or within the first 5 years

after graduation.7,19,31 Concordantly, the mean age of debut has been

reported to be 18 years in hairdressing apprentices. In fully trained

hairdressers, retrospective assessment of the age at debut was

20 years for more than half of Swedish hairdressers and between the

age of 15 and 24 years for 75% of Danish hairdressers.7,19,31

3.2.2 | Severity of hand eczema

A total of six studies reported on the severity of hand eczema

(Table S4). Questionnaire studies used either a visual analogue scale

from the NOSQ, ranging from 1 (corresponding to no eczema) to

10 (corresponding to extremely bad eczema) in grading the hand

eczema when being most severe, or used a self-reported number of

episodes of hand eczema of “once,” “several times,” or “almost all the

time.”7,11,21,32 Studies using clinical examinations graded the severity

by the OHSI, the HECSI, or by using undefined categories such as

“mild,” “moderate,” or “severe.”26,32,33

The largest study, comprising 2130 Danish hairdressers with hand

eczema assessed 2-24 years after graduation, reported 16.9% to have

had hand eczema “once,” 61.9% to have had hand eczema “several

times,” and 21.3% to have had hand eczema “almost all the time.”7 In

another population of Danish hairdressers assessed 7.5 years after

commencing vocational school, a mean score of 6, using the VAS from

the NOSQ was found.21 A similar score, using the same assessment

tool, was observed in Croatian hairdressing apprentices in their final

year of training.32Simultaneous clinical examinations in the Croatian

apprentices found a rather low average score of 3.0 (of a possible

18 points) using the OHSI, corresponding to mild eczema. Similarly,

Danish hairdressing apprentices clinically examined during their sec-

ond year of training had a median score of 6 (range 2-21) (of 360 pos-

sible points) using the HECSI, thus also only having mild eczema.11 In

contrast to these low scores, a higher level of severity was observed

in German hairdressing apprentices (n = 92) clinically examined

throughout their training, with 62.7% having minimal skin changes,

21.6% having moderate dermatitis, and 15.7% having severe dermati-

tis.33 Likewise, a cross-sectional Australian study found that 14.2% of

hairdressing apprentices and 31.9%% of hairdressers had moderate to

severe dermatitis.26

4 | DISCUSSION

This review confirmed that hand eczema is a frequent disease among

hairdressers. Epidemiological studies published from 2000 to 2021

yielded a pooled lifetime prevalence of 38.2%, a pooled 1-year preva-

lence of 20.3%, and a pooled point prevalence of 7.7% of hand

eczema. In comparison, a recently published review estimated the life-

time prevalence of hand eczema in the general population to 14.5%

8 HAVMOSE ET AL.



and specifically in females to 18.9%, illustrating the increased risk of

developing hand eczema in hairdressers.34

All studies on the lifetime prevalence were from Europe, with the

lowest reported estimate being 31.4%, indicating that hand eczema is

common throughout the continent and not limited to exposure pat-

terns specific to certain countries. The few published studies from

non-European countries reported on only point prevalence.24,26,27

These studies did not appear to be significant outliers to the pooled

estimate of the point prevalence, suggesting that hand eczema in hair-

dressers is not only a European, but a global problem.

A pooled lifetime prevalence of 37.5% and 37.0% was obtained

for hairdressing apprentices and fully trained hairdressers, respec-

tively. The similarity of these results indicates that debut in most

cases occurs during apprenticeship and less frequently in the later

career stages. This pattern was also seen in the pooled incidence rates

being 150.9/1000 person years in hairdressing apprentices and of

23.9/1000 person years in fully trained hairdressers, illustrating a

6-fold decrease in the incidence rate from apprenticeship to profes-

sional life as a hairdresser. These findings are in line with a recent

long-term follow-up study of hairdressers that reported >90% to have

had debut of hand eczema by the eighth year in the profession,

including apprenticeship.35 A decline in the incidence rate of hand

eczema as a function of years in the profession, has also been

described in health care workers. Among apprentice nurses, a reduc-

tion in the incidence rate from 20.0/1000 person years in first year to

8.5/1000 person years in the second and third years of apprenticeship

has been reported and a recent systematic review even found pro-

spective studies to yield a 100-fold decrease in incidence rate when

comparing apprentices and fully trained health care workers.36,37

Thus, the early debut of hand eczema is not unique to the hairdressing

profession, although the high incidence rate in hairdressing appren-

tices compared to apprentice nurses is noteworthy. This difference

may be explained by a particularly high exposure to wet-work and a

vaster array of allergens in the hairdressing profession.38

The proportion with mild, moderate, and severe hand eczema has

been estimated to 61.8%, 26.1%, and 10.2%, respectively, when using

self-reported data from the general population. Corresponding pro-

portions from clinical examinations in the general population has been

estimated to be 53.4, 29.1%, and 13.6%, respectively.34 One study

(n = 5219) included in this review gave estimates of the self-reported

hand eczema with 16.9%, 61.9%, and 21.3% reporting to have had

hand eczema “once,” “several times,” and “almost all the time,”
respectively.7 Although somewhat arbitrary as a measurement of

severity, this finding indicates that hairdressers have worse hand

eczema than the general population, assuming having hand eczema

“almost all the time” accounts for severe hand eczema. The remaining

studies all used clinical examination in assessing severity, with two

cross-sectional studies (n = 284 and n = 128) reporting hairdressing

apprentices on average to have mild eczema.11,32 On the other hand,

a cohort study of German hairdressing apprentices (n = 92) found

21.6% having moderate dermatitis and 15.7% having severe dermati-

tis, by carrying out clinical examinations 6 times throughout their

training, thus being more likely to detect severe hand eczema in cases

of fluctuating severity.33 Of interest, this estimate is similar to the

estimates obtained from clinical examinations in the general popula-

tion. Conversely, estimates obtained from self-reported data from

fully trained hairdressers indicate that hairdressers have more severe

hand eczema than the general population. An Australian cross-sec-

tional study (n = 377) found 14.2% of hairdressing apprentices and

31.9% of fully trained hairdressers to have moderate or severe hand

eczema.26 Hence, the observed difference in the estimates from self-

reported data and clinical examinations may be explained by a differ-

ence in risk time as the study populations were fully trained hair-

dressers and hairdressing apprentices, respectively.

Career guidance of individuals with AD seems to have a beneficial

effect.39,40 Studies in Danish and German hairdressing apprentices

report that they have less AD than controls from the general popula-

tion and office workers.41,42 We found the prevalence with a history

of AD to be 18.1% overall and 21.3% in hairdressing apprentices.

These estimates lie within the range of reported prevalences from the

general population, being 15.6–23.6% with a history of AD.43-45

Hence, a healthy worker effect or avoidance of the hairdressing pro-

fession is not apparent from our findings. A possible explanation could

be the high proportion of women in the hairdressing trade, as AD is

more prevalent among females.46 In addition, the prevalence of AD in

the aforementioned Danish study was also about 20%, with the

healthy worker effect only being visible in direct comparison with

matched controls. Therefore, if a healthy worker effect is present

among hairdressing apprentices, it may not be sufficiently large to be

evident from prevalence estimates in epidemiological studies, if no

comparison to matched controls is available. Thus the excess preva-

lence of hand eczema in hairdressers (38.2%), compared to the general

population (14.5%) cannot be explained by a history of

AD. Furthermore, the attributable fraction of AD in hairdressers with

hand eczema has been estimated to be 9.6%, supporting this observa-

tion.19 The management of occupational exposures seems therefore

to be the most important factor to prevent HE in hairdressers.

Although exposure to wet-work and chemicals is a common cause of

hand eczema in hairdressers, nickel and cobalt release from hair-

dressers' working tools have been shown in some countries, further

highlighting the complexity of occupational exposure to allergens.47

A lifetime prevalence of 37.1% and 40.2% was obtained from

studies using the NOSQ and other non-specified methods, respec-

tively. The NOSQ has been validated previously in hairdressing

apprentices and found to have a sensitivity of 70.3% and a specificity

of 99.8% in estimating the lifetime prevalence.41 The discrepancy

observed between studies using the NOSQ and studies using other

non-specified methods may be due to the NOSQ’s inherent tendency
to underestimate the prevalence by not being completely sensitive, if

a higher level of sensitivity in the nonspecified methods is assumed.

Of interest, a high and a medium level of heterogeneity was observed

in the studies using the NOSQ and other non-specified methods,

respectively; hence the variation in the observed estimates from the

NOSQ tending more often to be due to factors other than sampling

error. This could be explained by the previous validation of the NOSQ

being done on hairdressing apprentices observed over 18 months.
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Thereby, this validation might not be applicable in settings where hair-

dressers are asked to retrospectively assess the presence of hand

eczema in a period much longer than 18 months. Validation studies of

self-reported hand eczema have, however, generally demonstrated to

have a high specificity, as shown in the hairdressing apprentices. In

addition, specificity levels of 96-99% for self-reported 1-year preva-

lence and 99% for self-reported current hand eczema have been

obtained in other settings not related to hairdressers.48,49 Thus the

reported pooled estimates in our study may be regarded as reliable

approximations of the minimal overall prevalence. Better validation

and reporting of applied methods in questionnaire studies are desir-

able to optimize transparency and precision in estimates of the preva-

lence of hand eczema.

This systematic review and meta-analysis benefits from limited

selection bias, as 17 of the 19 included studies obtain a score ≥2 in

the item selection of the Newcastle-Ottawa Scale (Table S1) as well

as the largest studies all being of good quality and had good response

rates ranging from 56% to 92%..7,16,19 A high level of heterogeneity

was observed across the studies, probably due to a variety of factors,

such as variation in patterns of exposure as well as in methods to

assess past or present hand eczema. The decision to include studies

from 2000 onward may reduce the precision of the estimates. How-

ever, as our findings should provide a current approximation of the

disease burden of hand eczema in hairdressers, this time constraint

was deemed important. It should be noted that the comparisons of

estimates from different subgroups are nonrandomized and should be

interpreted with caution.

In conclusion, hand eczema is common in hairdressers and

begins during apprenticeship for the vast majority. The prevalence

of AD in hairdressers is comparable with estimates in the general

population, indicating that occupational exposure is the main factor

in the increased prevalence of HE in hairdressers. This warrants a

strategic and collective preventive effort across Europe to alleviate

the negative personal and social consequences of HE in hair-

dressers. In Europe, minimum standards for prevention of occupa-

tional skin diseases have been developed, which may be useful for

this endeavor.50
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