
Contact Dermatitis, 2000, 42, 187–195 Copyright C Munksgaard 2000
Printed in Denmark . All rights reserved

ISSN 0105-1873

Review Article

Textile dye allergic contact dermatitis prevalence
K L. H1  H I. M2

1College of Agriculture, Building 33 FCR, The University of Arizona, Tucson, AZ 85721-0033,
USA

2University of California-SF, School of Medicine, San Francisco, CA 94143-0989, USA
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application and reading, and to verify purity and identity of dyes used for patch testing. Testing
with pure dyes and other chemicals in dye formulations should provide insights in choosing dye
systems that will decrease sensitization.
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While dermatologists have reported cases of skin
reactions suspected to be caused by textile dyes
since 1869 (1), they have reported textile-dye preva-
lence results only during the last decade (2–12).
This article summarizes the textile-dye prevalence
studies (2–12) and makes recommendations for ad-
vancing knowledge about textile-dye sensitization.

Methods

A database was created to allow ready comparison
of prevalence data by study and by specific dye. 3
tables were developed to record information about
each study with records including (a) journal ar-
ticle designation, (b) patients tested, (c) name and
origin of patch test allergens, (d) patch test details,
and (e) study prevalence. In Table 1, records are
placed into 2 categories based on type of patient
patch tested. Table 1 contains the records of those
studies in which patients appeared for routine
patch testing which included textile dyes, Table 2
contains the records of those studies in which pa-
tients were suspected to have textile-dye allergic
contact dermatitis (ACD), and Table 3 contains
the records of those studies in which patients were
known or were very likely to have textile-dye ACD.

Additionally, 2 tables were constructed to record
patch test results about each dye used in testing, 1
table for disperse dyes (Table 4), and 1 for nondis-
perse dyes (Table 5). Each record in these tables
consists of dye name, number of patch-test-positive
patients in the study, number of patients who were
patch tested, study code (1 for studies in Table 1,
2 for studies in Table 2, and 3 for studies in Table
3), prevalence, and reference. Dyes are arranged in
order of amount of prevalence information avail-
able about them.

Findings

11 textile-dye prevalence articles were published
from 1989 to 1999 (2–12) and an additional article
provides data from which textile-dye prevalence
can be obtained (13) (Tables 1–3). 1 article reports
4 studies (10), 1 article reports 3 studies (13), 2
articles report 2 studies each (2, 3) and the remain-
ing 8 articles report 1 study each for a total of 19
studies. The focus of 2 articles (4,12) is on textile-
dye prevalence among textile and garment manu-
facturing employees. The remaining 10 focus on
prevalence among people without occupational ex-
posure to dyes.



188 HATCH & MAIBACH

T
ab

le
1.

St
ud

ie
s

in
w

hi
ch

pa
ti

en
ts

ap
pe

ar
ed

fo
r

ro
ut

in
e

pa
tc

h
te

st
in

g
w

hi
ch

in
cl

ud
ed

te
xt

ile
dy

es

R
ef

.
Pa

ti
en

ts
N

am
e

an
d

or
ig

in
of

dy
e

al
le

rg
en

s
Pa

tc
h

te
st

de
ta

ils
St

ud
y

pr
ev

al
en

ce

(2
)

St
ud

y
2

57
6

co
ns

ec
ut

iv
e

pa
ti

en
ts

w
it

h
va

ri
ou

s
D

is
pe

rs
e

D
ye

s
B

lu
e

12
4,

R
ed

1,
O

ra
ng

e
3,

an
d

A
1-

te
st

st
ri

ps
on

Sc
an

po
r

ta
pe

.
R

e-
3.

3%
ec

ze
m

as
.

N
o

ti
m

e
pe

ri
od

st
at

ed
.

Y
el

lo
w

3
an

d
G

IR
D

A
st

an
da

rd
se

ri
es

.
m

ov
ed

af
te

r
48

h
an

d
re

ad
1

h
an

d
24

(1
9

of
57

6
–

6
m

en
an

d
13

h
la

te
r.

R
em

ov
ed

af
te

r
48

h
an

d
re

ad
w

om
en

)
1

h
an

d
24

h
la

te
r.

(7
)

56
9

pa
ti

en
ts

ag
ed

20
to

70
ye

ar
s

w
ho

G
IR

D
C

A
st

an
da

rd
se

ri
es

(H
er

m
al

/T
ro

la
b)

,
Te

x-
F

in
n

C
ha

m
be

rs
on

Sc
an

po
r

ta
pe

to
1.

4%
w

er
e

re
fe

rr
ed

to
It

al
ia

n
al

le
rg

ol
og

ic
al

ti
le

dy
e

se
ri

es
(F

ir
m

a,
It

al
y)

a)
,

17
no

nd
is

pe
rs

e
he

al
th

y
ba

ck
sk

in
.

R
em

ov
ed

2
da

ys
(6

of
56

9)
se

rv
ic

e
w

it
h

de
rm

at
it

is
su

sp
ec

te
d

of
dy

es
di

re
ct

ly
pr

ov
id

ed
by

in
du

st
ry

ap
pl

ie
d

at
2%

an
d

re
ad

1
da

y
la

te
r.

be
in

g
al

le
rg

ic
in

na
tu

re
.

N
o

ti
m

e
pe

t.
pe

ri
od

st
at

ed
.

(1
0)

St
ud

y
2

86
1

co
ns

ec
ut

iv
e

It
al

ia
n

pa
ti

en
ts

se
en

G
IR

D
C

A
st

an
da

rd
se

ri
es

su
pp

le
m

en
te

d
w

it
h

F
in

n
C

ha
m

be
rs

w
it

h
Sc

an
po

r
ta

pe
4.

8%
be

tw
ee

n
12

1/
1/

19
88

an
d

11
/1

8/
19

89
.

D
is

pe
rs

e
D

ye
s

B
lu

e
12

4,
R

ed
1,

Y
el

lo
w

3,
O

ra
ng

e
us

in
g

th
e

W
ilk

in
so

n
et

al
.

pr
oc

ed
ur

e.
(4

1
of

86
1)

3.
(1

0)
St

ud
y

3
74

6
It

al
ia

n
pa

ti
en

ts
se

en
be

tw
ee

n
11

/
G

IR
D

C
A

st
an

da
rd

se
ri

es
,

4
di

sp
er

se
D

ye
s

ab
ov

e
F

in
n

C
ha

m
be

rs
w

it
h

Sc
an

po
r

ta
pe

5.
8%

19
/1

99
0

an
d

4/
30

/1
99

0.
an

d
12

ot
he

r
dy

es
:

D
is

pe
rs

e
dy

es
R

ed
17

,
B

la
ck

us
in

g
th

e
W

ilk
in

so
n

et
al

.
pr

oc
ed

ur
e.

(4
3

of
74

6)
1,

O
ra

ng
e

76
,

Y
el

lo
w

s
9

an
d

54
,

an
d

B
lu

es
3

an
d

35
,

A
ci

d
B

la
ck

48
.

B
as

ic
B

la
ck

1,
am

in
oa

zo
be

n-
ze

ne
,

an
d

p-
di

m
et

hy
la

m
in

oa
zo

be
nz

en
e.

(3
)

St
ud

y
1

33
36

co
nt

ac
t

de
rm

at
it

is
pa

ti
en

ts
in

E
ur

op
ea

n
st

an
da

rd
se

ri
es

(H
er

m
al

/T
ro

la
b)

V
an

de
B

en
d

sq
.

ch
am

be
rs

fix
ed

w
it

h
0.

2%
B

el
gi

an
cl

in
ic

se
en

be
tw

ee
n

19
87

an
d

w
hi

ch
in

cl
ud

ed
P

P
D

as
a

te
xt

ile
dy

e
in

di
ca

to
r.

M
ic

ro
po

re
an

d
co

ve
re

d
w

it
h

M
efi

x.
2

(8
of

th
e

33
36

w
er

e
po

si
ti

ve
to

19
91

.
an

d
4

(e
xc

ep
ti

on
al

ly
3)

da
ys

,
fo

llo
w

-
P

P
D

)
in

g
IC

D
R

G
gu

id
el

in
es

.
E

xc
lu

de
d

do
ub

tf
ul

re
ac

ti
on

s.
(1

1)
18

14
co

ns
ec

ut
iv

e
pa

ti
en

ts
at

te
nd

in
g

G
IR

D
C

A
st

an
da

rd
se

ri
es

au
gm

en
te

d
by

5
no

n-
A

pp
lie

d
on

ba
ck

.
R

em
ov

al
at

3
da

ys
0.

88
%

It
al

ia
n

pa
tc

h
te

st
cl

in
ic

be
tw

ee
n

2/
19

93
di

sp
er

se
dy

es
fr

eq
ue

nt
ly

us
ed

to
dy

e
na

tu
ra

l
an

d
re

ad
2–

3
h

la
te

r
ac

co
rd

in
g

to
(1

6
of

18
14

)
an

d
6/

19
94

.
fib

er
s

at
5%

pe
t.

:
D

ir
ec

t
O

ra
ng

e
34

,
D

ir
ec

t
Y

el
-

IC
D

R
G

gu
id

el
in

es
.

lo
w

16
9,

A
ci

d
Y

el
lo

w
61

,A
ci

d
R

ed
s

11
8

an
d

35
9.

O
ri

gi
n

w
as

dy
e

m
an

uf
ac

tu
re

r.
(8

)
18

13
co

ns
ec

ut
iv

e
pa

ti
en

ts
se

en
be

-
G

IR
D

C
A

st
an

da
rd

se
ri

es
an

d
12

co
m

m
on

ly
A

s
po

w
de

r
in

5%
pe

t.
To

he
al

th
y

ba
ck

0.
99

%
tw

ee
n

2/
93

an
d

6/
94

.
us

ed
te

xt
ile

re
ac

ti
ve

dy
es

:R
ed

s
12

3,
23

8
an

d
24

4,
sk

in
w

it
h

F
in

n
ch

am
be

rs
on

Sc
an

po
r

(1
8

of
18

13
to

re
ac

ti
ve

dy
es

O
ra

ng
e

10
7,

Y
el

lo
w

17
,

B
lu

es
18

,
21

,
12

2
an

d
ta

pe
.

R
em

ov
ed

af
te

r
3

da
ys

an
d

re
ad

an
d

al
le

rg
en

s
in

G
IR

D
C

A
23

8,
V

io
le

t
5,

B
la

ck
5,

G
re

en
12

.
O

ri
gi

n
w

as
3h

la
te

r
an

d
at

4
da

ys
.

E
va

lu
at

ed
ac

-
se

ri
es

an
d

4
to

re
ac

ti
ve

dy
es

C
ib

a,
H

oe
ch

st
,

an
d

Sa
nd

oz
dy

e
m

an
uf

ac
tu

re
rs

.
co

rd
in

g
to

IC
D

R
G

gu
id

el
in

es
.

on
ly

)
(9

)
31

2
co

ns
ec

ut
iv

e
It

al
ia

n
pa

ti
en

ts
ad

-
5

re
ac

ti
ve

dy
es

;
R

ed
s

18
0

an
d

19
8,

O
ra

ng
es

16
A

pp
lie

d
to

he
al

th
y

ba
ck

sk
in

w
it

h
0%

m
it

te
d

to
al

le
rg

ol
og

ic
al

se
rv

ic
e

fo
r

su
s-

an
d

96
,

an
d

B
lu

e
22

0
at

5%
an

d
10

%
in

pe
t.

F
in

n
C

ha
m

be
rs

on
Sc

an
po

r
ta

pe
.

R
e-

pe
ct

ed
A

C
D

.
N

o
ti

m
e

pe
ri

od
st

at
ed

.
O

ri
gi

n
w

as
H

oe
ch

st
dy

e
m

an
uf

ac
tu

re
r.

m
ov

al
at

3
da

ys
an

d
re

ad
af

te
r

3h
an

d
4

da
ys

.
(1

3)
b

)
St

ud
y

1
62

03
It

al
ia

n
pa

ti
en

ts
du

ri
ng

19
90

–
D

is
pe

rs
e

D
ye

s
B

lu
e

12
4,

O
ra

ng
e

3,
Y

el
lo

w
3,

an
d

N
o

in
fo

rm
at

io
n

pr
ov

id
ed

.
3.

8%
19

95
pe

ri
od

.
R

ed
1

fr
om

F
IR

M
A

a)
.

P
ur

it
y

of
dy

es
ch

ec
ke

d
(2

36
of

62
03

)
w

it
h

an
ot

he
r

w
or

ki
ng

gr
ou

p.
(6

)
R

ev
ie

w
ed

10
12

It
al

ia
n

pa
ti

en
ts

(3
11

G
IR

D
C

A
st

an
da

rd
se

ri
es

au
gm

en
te

d
by

D
is

-
N

o
in

fo
rm

at
io

n
pr

ov
id

ed
.

3.
1%

m
en

an
d

70
1

w
om

en
)

w
it

h
su

sp
ec

te
d

pe
rs

e
D

ye
s

B
la

ck
1

(1
%

pe
t.

)
an

d
B

lu
e

3
(1

%
(3

1
of

10
12

–
26

w
om

en
an

d
5

A
C

D
.

N
o

ti
m

e
pe

ri
od

st
at

ed
.

pe
t.

)
an

d
a

m
ix

co
m

po
se

d
of

D
is

pe
rs

e
D

ye
s

B
lu

e
m

en
)

12
4,

R
ed

1,
Y

el
lo

w
3,

an
d

O
ra

ng
e

3.
Pa

tc
h

te
st

s
w

it
h

su
sp

ec
te

d
fa

br
ic

in
ca

se
s

w
it

h
a

hi
st

or
y

of
w

ea
ri

ng
co

lo
re

d
ga

rm
en

ts
.

a)
F

IR
M

A
pa

tc
h

te
st

se
ri

es
of

9
dy

es
:

D
is

pe
rs

e
R

ed
s

1
an

d
17

;
D

is
pe

rs
e

B
lu

es
3

an
d

12
4;

D
is

pe
rs

e
O

ra
ng

e
3;

D
is

pe
rs

e
Y

el
lo

w
s

3
an

d
9,

D
is

pe
rs

e
B

la
ck

1,
an

d
B

as
ic

B
ro

w
n

1.
b

)
N

ot
st

ri
ct

ly
a

pr
ev

al
en

ce
st

ud
y,

bu
t

ra
th

er
a

st
ud

y
of

cr
os

s-
se

ns
it

iz
at

io
n

of
dy

es
.

In
cl

ud
ed

be
ca

us
e

pr
ev

al
en

ce
ca

n
be

ob
ta

in
ed

fr
om

th
e

da
ta

pr
es

en
te

d.



189TEXTILE DYE ACD PREVALENCE

Research methods

3 different patient populations were selected for
testing with textile dyes. 10 studies were conducted
by patching testing eczematous patients to deter-
mine the cause of ACD (Table 1), 3 studies were
conducted by patch testing eczematous patients
who were suspected to be textile-dye sensitive
(Table 2), and 6 studies were conducted by patch
testing eczematous patients who were or probably
were textile-dye sensitive (Table 3). The objectives
in the latter 2 types of studies were either to deter-
mine specific dyes to which a patient was sensitive
or to determine the best set of dyes to use in rou-
tine patch testing to detect textile-dye sensitivity.
Further, 15 of the 19 studies were performed in
Italian clinics (4 in ref. (10), 3 in ref. (13), 2 in ref.
(2) and 1 each in refs. (4, 6–9, 11). The remaining
studies were done in Belgian (3), US (12), and Por-
tuguese (5) clinics. Patients were adults except in
the Goncalo (5) and Seidenari et al. investigations
(13, study 2) where patients were children.

Numbers of eczematous patients who were
patch tested in Table 1 studies varied from 6203
(13, Study 1) to 312 (9) and in Table 3 studies
varied from 145 (2) to 23 (13, Study 2). Often sex
distribution was not provided. However, when re-
ported (2, 3, 4, 6), more women than men were in
the study population.

Most of the studies included disperse and non-
disperse dyes but far more disperse than nondis-
perse dyes were used. 3 studies focused exclusively
on nondisperse dyes (8, 9, 11). Dyes for patch test-
ing were obtained from FIRMA – Fabbrica Ital-
iana Ritrovati Medicinali Affini – (Firenze, Italy),
Hermal/Trolab (Hamburg, Germany), Chemo-
technique Diagnostics (Malmo, Sweden), or di-
rectly from dye manufacturers. Usually, the dyes
were not checked for identity or purity. Number of
dyes used in any study varied from 27 (7) to 4 (13,
study 2): in all, 18 disperse, 17 reactive, 4 acid, 4
basic, 1 direct, and 10 nondisperse dyes of un-
identified application class were used.

Patch test application materials included use
of Finn Chambers (Epitest, Helsinski, Finland)
on Scanpor tape (Norgesplaster, Oslo, Norway),
A1-test strips, and Van de Bend square chambers
with Micropore (3M, St. Paul, Minn.) and cov-
ered with Mefix (Smith & Nephew). Techniques
mentioned were those of Wilkinson et al. (14)
and Sertoli et al. (15). Application times were
either 2 days or 2 and 4 days (3 days exception-
ally). Times given for interval between removal
of patch to reading the skin response were 1 h
and 24 h, 48 h and 72 h, 2 to 3 h, and 3 h and
4 days. Not all authors reported application
method and reading procedure. T
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Table 4. Prevalence of each disperse dye by study

Dye .πs .. Patients Study categorya) Prevalence Ref. – Study

Disperse Orange 3 5 576 1 0.8% 2 – 2
1 569 1 0.2% 7

107 6203 1 1.7% 13 – 1
5 164 2 3.0% 3 – 2
6 145 3 4.1% 2 – 1
2 72 3 2.8% 12

28 100 3 28.0% 10 – 4
12 23 3 52.2% 13 – 2
1 62 3 1.6% 4

Disperse Yellow 3 42 6203 1 0.7% 13 – 1
8 1012 1 0.8% 6
3 576 1 0.5% 2 – 2
1 164 2 0.6% 3 – 2
5 145 3 3.4% 2 – 1

24 100 3 24.0% 10 – 4
4 23 3 17.4% 13 – 2
1 72 3 1.4% 12
4 62 3 6.5% 4

Disperse Red 1 67 6203 1 1.1% 13 – 1
6 576 1 1.0% 2 – 2
5 1012 1 0.5% 6
2 159 2 1.3% 3 – 2
7 145 3 4.8% 2 – 1

14 23 3 60.9% 13 – 2
29 100 3 29.0% 10 – 4
1 72 3 1.4% 12

Disperse Blue 124 11 576 1 1.9% 2 – 2
104 6203 1 1.7% 13 – 1
22 1012 1 2.2% 6
6 159 2 3.8% 3 – 2

12 145 3 8.3% 2 – 1
1 72 3 1.4% 12

36 100 3 36.0% 10 – 4
4 23 3 17.4% 13 – 2
8 62 3 12.9% 4

Disperse Red 17 5 159 2 3.1% 3 – 2
3 145 3 2.1% 2 – 1

20 98 3 20.4% 10 – 4
3 33 3 9.1% 13 – 3
1 62 3 1.6% 4

Disperse Blue 35 6 159 2 3.8% 3 – 2
2 145 3 1.4% 2 – 1
5 98 3 5.1% 10 – 4
1 33 3 3.0% 13 – 3
1 62 3 1.6% 4

Disperse Orange 76 3 145 3 2.1% 2 – 1
11 98 3 11.2% 10 – 4
12 33 3 36.4% 13 – 3
2 62 3 3.2% 4

Disperse Black 1 1 569 1 0.2% 7
12 98 3 12.2% 10 – 4
3 33 3 9.1% 13 – 3
2 62 3 3.2% 4

Disperse Yellow 54 3 98 3 3.1% 10 – 4
2 33 3 6.1% 13 – 3
1 62 3 1.6% 4

Disperse Blue 3 0 159 2 0.0% 3 – 2
4 98 3 4.1% 10 – 4
5 33 3 15.2% 13 – 3

Disperse Yellow 9 2 159 2 1.3% 3 – 2
11 98 3 11.2% 10 – 4

Disperse Orange 1 5 159 2 3.1% 3 – 2
Disperse Orange 13 2 159 2 1.3% 3 – 2
Disperse Yellow? 2 33 3 6.1% 13 – 3
Disperse Blue 85 1 159 2 0.6% 3 – 2
Disperse Blue 106 16 159 2 9.8% 3 – 2
Disperse Blue 153 3 159 2 1.9% 3 – 2
Disperse Brown 1 4 159 2 2.5% 3 – 2

a) 1 refers to studies recorded in Table 1, 2 refers to studies recorded in Table 2, and 3 refers to studies recorded in Table 3.
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Table 5. Prevalence of each nondisperse dye by study

Dye .πs .. Patients Study categorya) Prevalence Ref. – Study

Acid Black 48 1 569 1 0.2% 7
1 62 3 1.6% 4
3 145 3 2.1% 2 – 1
4 98 3 4.1% 10 – 4

Basic Red 46 1 569 1 0.2% 7
1 159 2 0.6% 3 – 2
2 72 3 2.8% 12

Basic Brown 1 1 159 2 0.6% 3 – 2
2 145 3 1.4% 2 – 1

Acid Yellow 61 1 569 1 0.2% 7
5 1814 1 0.3% 11

Acid Red 118 1 569 1 0.2% 7
1 1814 1 ∞0.1% 11

Acid Red 359 1 569 1 0.2% 7
2 1814 1 0.1% 11

Basic Black 1 9 100 3 9.2% 10 – 4
Basic Brown? 1 33 3 3.0% 13 – 3
Direct Orange 34 8 1814 1 0.4% 11
Direct Yellow 169 0 1814 1 0.0% 11
Reactive Red 123 1 1813 1 ∞0.1% 8
Reactive Red 180 0 312 1 0.0% 9
Reactive Red 198 0 1813 1 0.0% 9
Reactive Red 238 1 1813 1 ∞0.1% 8
Reactive Red 244 1 1813 1 ∞0.1% 8
Reactive Orange 16 0 312 1 0.0% 9
Reactive Orange 96 0 312 1 0.0% 9
Reactive Orange 107 2 1813 1 ∞0.1% 8
Reactive Yellow 17 1 1813 1 ∞0.1% 8
Reactive Green 12 0 1813 1 0.0% 8
Reactive Blue 18 0 1813 1 0.0% 8
Reactive Blue 21 1 1813 1 ∞0.1% 8
Reactive Blue 122 3 1813 1 0.2% 8
Reactive Blue 220 0 312 1 0.0% 9
Reactive Blue 238 2 1813 1 ∞0.1% 8
Reactive Violet 5 5 1813 1 0.3% 8
Reactive Black 5 2 1813 1 ∞0.1% 8
Yorkshire Red 0 569 1 0.0% 7
Yorkshire Joracril Yellow 0 569 1 0.0% 7
Yorkshire Joracril Blue 0 569 1 0.0% 7
Sandolan Blue 0 569 1 0.0% 7
Diazol Black 0 569 1 0.0% 7
Brilliant Red 0 569 1 0.0% 7
Marine Foron Blue 0 569 1 0.0% 7
Supramine Blue 0 569 1 0.0% 7
Astrazon MS Green 0 569 1 0.0% 7
Astrazon M Green 0 569 1 0.0% 7

a) 1 refers to studies recorded in Table 1, 2 refers to studies recorded in Table 2, and 3 refers to studies recorded in Table 3.

Study prevalence

In those studies in which patients appeared for
routine patch testing and disperse dyes were in-
cluded (2, 7, 10, 13, and 6 in Table 1), preva-
lence values range from 5.8% (10, study 3) to
1.4% (7). In those Table 1 studies in which only
nondisperse dyes were used for patch testing (8,
9, 11), prevalence values range from 1.0% to
0.0%. Only 1 prevalence value could be calcu-
lated from the information provided in those

studies in which patients suspected of having tex-
tile-dye ACD were tested with a series of textile
dyes (Table 2 studies). That prevalence was
17.1%. Prevalence values in patient populations
known or most likely sensitized to dyes ranged
from 72.7% to 15.9%.

Prevalence for women appears to be higher than
for men. Specifically, in Balato et al. (2, study 2,
Table 1), 13 women and 6 men were patch test
positive to at least 1 dye, in Dooms-Goossens (3,
study 2, Table 2), 21 women and 7 men were patch
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test positive, and in Lodi et al. (6, Table 1), 26
women and 5 men were patch test positive. The %
of patch-test-positive subjects who were women in
each study is, therefore, 75%, 83%, and 68%, re-
spectively. Whether women are more susceptible to
sensitization by textile dyes is not known as these
%s may be a reflection of the proportion of men
to women in the study patient population and not
necessarily reflective of the total population. The
only data available to compare the proportion of
women patch test positive to the proportion in the
study population is that of Lodi et al. (6); there
were 701 women and 311 men making the pro-
portion of females 69.3%. This proportion ap-
proximates the proportion of women patch test
positive to at least 1 dye (68%).

Disperse dye prevalence

The amount of prevalence data collected for vari-
ous disperse dyes varies considerably (Table 4)
with the greatest amount being available for Dis-
perse Dyes Orange 3, Yellow 3, Red 1, and Blue
124. For these 4 dyes, patch testing has occurred
in all 3 study categories or patient population
types (1, 2, and 3). For these 4 dyes the highest
prevalence value in the Study 1 category is 2.2% in
1 of the Disperse Blue 124 studies and 0.2% in 1 of
the Disperse Orange 3 studies. Average prevalence
values calculated for these 4 dyes using the Study
1 data are 2.4% for Disperse Blue 124, 1.0% for
Orange 3 and Red 1, and 0.7% for Yellow 3. In
contrast, prevalence values for these same 4 dyes
in type 3 studies were as high as 60.9%. There is
considerable variation in the prevalence data for
the Category 3 studies but the lowest value is
usually greater than the lowest prevalence value for
the dye in a Category 1 study.

Nondisperse dye prevalence

As shown in Table 5, only 6 of the nondisperse
dyes – Acid Black 48, Basic Red 46, Basic Brown
1, Acid Yellow 61, Acid Red 118, and Acid Red
359 – have been used in more than 1 prevalence
study. Interestingly, most of the studies are Cat-
egory 1 studies, those in which the patients are
NOT suspected, known, or very likely to be sensi-
tive to textile dyes. Prevalence is consistently less
than 0.4% in the Category 1 studies. No positive
patch tests were obtained for 18 of the dyes listed
when they were used in Category 1 studies. Preva-
lence values range from 9.2% for the 1 Category 3
for Basic Black 1 to 1.4% for the 1 Category 3
study for Basic Brown 1.

Discussion

The findings reported in textile-dye prevalence
papers are valuable in defining the extent of hu-
man sensitivity to textile dyes as well as to specific
dyes. More has been done to determine sensitivity
to disperse than to nondisperse dyes. Available
data indicates lower prevalence to nondisperse
than to disperse dyes, that prevalence is probably
less than 6% of eczematous patient populations
patch tested with a number of different dyes to de-
termine possible textile-dye sensitivity, and that
sensitivity to any 1 dye is usually less than 2% in
eczematous patient groups.

The data assembled in this article must be
placed in perspective. First, the data are largely re-
flective of prevalence in Europe, primarily Italy.
Only 1 study was conducted outside of Europe,
i.e., North America. Prevalence values, therefore,
should not be generalized to represent sensitivity
in all countries.

Secondly, prevalence values presented reflect
sensitivity to a dye placed directly on the skin and
not sensitivity to a dyed textile. Prevalence would
be expected to be lower if a dyed textile were placed
on the skin rather than the dye itself, because the
dye would have to transfer from the fabric to skin.
Reactive dyes properly applied to fabric are not
readily available for transfer from fabric to skin,
as they are covalently bonded to the cellulose poly-
mers of fibers (cotton, rayon, flax/linen) dyed with
them. However, excess reactive dye on fabric is
readily available for transfer. Dyes in the acid,
basic, and disperse groups, while not covalently
bonded to textile polymers, are usually strongly
held within fibers due to current methods of dye
application.

Thirdly, one should not infer that a person
showing sensitivity to a dye in a patch test setting
has developed sensitivity to the dye by wearing fab-
ric colored with it. The primary sensitizer may be
another product or be a cross-sensitization (13).

Fourth, certain dyes named as contact allergens
may not be the contact allergens, especially those
used in only 1 study and/or obtained directly from
a manufacturer rather than a firm specializing in
producing patch test allergen series. Dermatology
teams usually did not check the purity nor identify
of the dyes used in patch testing, which opens
questions about each dye’s purity and identity. In
1986, Foussereau & Dallara (16) found a problem
with purity of several dyes in a commercially avail-
able patch test series. When dye products contain
more than 1 compound, it may not be the dye mol-
ecule that causes the skin reaction but 1 of the
other chemicals in the dye product. While the pu-
rity problem identified in the series has possibly
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been rectified, no published research was found to
confirm that dyes in those series are now pure and
that the composition of same-named dyes in vari-
ous patch testing series are chemically identical.
Further, a study by Bide & McConnell (17) estab-
lished that dye manufacturers do incorrectly label
dyes and same-name dyes differ in formulation.
Differences occur from batch to batch as well as
from 1 manufacture to another. To illustrate purity
and labeling problems, Bide & McConnell (15)
show thin-layer chromatograms in which (a) 5 dyes
marketed as Disperse Blue 3 are all chemically dif-
ferent, (b) 1 dye labeled as Disperse Violet 27 was
actually Disperse Violet 1, and (c) 2 dyes labeled
as Disperse Violet 1 which were not chemically
identical. Only by testing with the dyes themselves
and the contaminants will we learn the real, rather
than the presumed allergen.

In summary, findings should not be inferred:

O to apply to the general population, as people
tested were referrals to dermatology clinics;

O to apply to world-wide populations, as patients
were usually European;

O to reveal sensitivity to dyed textiles, as dyes were
applied directly to skin;

O to mean that textile dyes are primary sensitizers.

Further, it should not be concluded that all dyes
named are the allergens, as dye purity and identity
were not usually verified.

Recommendations

Additional prevalence studies are encouraged as 1
key in understanding sensitization of human popu-
lations to textile dyes. Such studies need to be done
in North America, European countries other than
Italy, and other world countries. Studies that are
performed with people from the general popula-
tion, rather than dermatologic referral popula-
tions, would add greatly to knowledge of sensitiza-
tion to textile dyes. To assist in comparison of data
collected in various countries and to track preva-
lence over time in any locale, a standard procedure
or protocol would be invaluable.

Researchers are encouraged to include dyes for
which little prevalence data has been collected.
Those dyes listed in Tables 4 and 5 which have
been used in only 1 prevalence study to date are
prime candidates for use in future studies. An in-
vestigation to determine which dyes are used most
for coloring apparel items, those to which there
is greatest exposure, would be another source of
candidates. Further, researchers are encouraged to
include Disperse Blue 14 in 1 or more prevalence
studies as Disperse Blue 14 was identified to have
the properties of an ACD dye in a quantitative

structure activity relationship (QSAR) study
undertaken by Hatch and Magee (18).

When future prevalence studies are designed and
implemented, researchers are encouraged to verify
the identity and purity of the dyes used, specially
when the dyes are obtained directly from dye
manufacturers. When reporting these studies,
authors are encouraged to include sex distribution
as well as a clear presentation of the number of
patients who are patch test positive to each dye,
and a prevalence for each dye as well as a preva-
lence for the study. Collaboration with industry
and dye trade associations should expedite identi-
fication of the less sensitizing dye formulations.

The reviewed publications offer our best current
insight into how frequent is the textile-dye ACD
problem. Even with this growing corpus, we still
remain unclear as to how often the positive patch
tests biologically mean clinically relevant intoler-
ance, and cross-reactivity, nor do we know thresh-
old levels and clinical outcome.
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