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1. On page 814 and 816 the text should read as bolded:
Biomarker analyses
The Table 1 shows the effects of toner exposure on bio-
marker levels using panel data analysis according to annu-
al toner exposure. Although significant differences were 
found in biomarker concentrations associated with toner 
exposure for some biomarkers, all biomarker concentra-
tions were lower in the toner-handling group than in the 
reference group.
When analyzing the interaction between toner expo-
sure and smoking, a significantly higher 8-OHdG/Cre 
concentration was found among past or never smokers 
in the toner-handling group when compared to the 
reference group (4.56 ng/mg Cre vs. 4.20 ng/mg Cre, 
respectively) in 2005. Among those who reported current 

smoking, a significantly lower IFN-γ concentration 
(reference, ≤0.1 IU/ml) was found in the toner-handling 
group when compared to the reference group in 2008 
(0.050 IU/ml vs. 0.054 IU/ml, respectively), and higher 
IgE concentration (reference, ≤173 IU/ml) in the toner-
handling group when compared to the reference group 
in 2013 (150.0 IU/ml vs. 78.5 IU/ml, respectively). On the 
other hand, no significant differences were found between 
the toner-handling group and the reference group in 
the IgE levels among past or never smokers in 2013 
(79.8 IU/ml vs. 71.9 IU/ml, respectively).

DISCUSSION
Biomarker analyses
The significantly higher 8-OHdG/Cre and IgE concentra-
tions were found in the time-point exposure analysis in the 
toner-handling when compared to the reference group.

2. Below Table 1 and 2 with the corrected cells and expla-
nations marked bold.

http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en
https://doi.org/10.13075/ijomeh.1896.01285
https://doi.org/10.13075/ijomeh.1896.01285


O T H E R         M. HASEGAWA ET AL.

IJOMEH 2020;33(3)386

Ta
bl

e 1
. E

ffe
cts

 o
f t

on
er

 ex
po

su
re

 o
n 

bi
om

ar
ke

r l
ev

els

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

G
M

p
G

M
p

G
M

p
G

M
p

G
M

p
G

M
p

G
M

p
G

M
p

G
M

p
G

M
p

W
BC

 [n
/μ

l]

to
ne

r-h
an

dl
in

g
59

96
.5

0.1
5

5 9
91

.9
0.1

0
5 8

95
.9

0.0
6

6 0
69

.6
0.3

0
5 9

08
.1

0.4
7

6 1
89

.7
0.0

7
5 9

94
.3

0.1
0

6 1
13

.4
0.4

6
6 0

03
.8

0.2
0

5 8
84

.6
0.0

7

re
fe

re
nt

61
57

.3
6 2

03
.8

6 1
10

.2
6 2

71
.3

6 0
59

.3
6 3

44
.3

6 1
65

.7
6 2

36
.4

6 1
11

.4
6 1

26
.2

CR
P 

[m
g/d

l]

to
ne

r-h
an

dl
in

g
0.0

7
0.5

6
0.0

6
0.7

6
0.0

6
0.2

5
0.0

5
0.5

7
–

–
–

–
–

–
–

–
–

–
–

–

re
fe

re
nt

0.0
6

0.0
6

0.0
6

0.0
5

–
–

–
–

–
–

h-
CR

P 
[n

g/m
l]

to
ne

r-h
an

dl
in

g
–

–
–

–
–

–
–

–
32

2.1
0.3

7
30

4.4
0.1

4
26

4.3
0.0

7
31

8.6
0.6

4
32

4.4
0.2

7
31

2.8
0.3

4

re
fe

re
nt

–
–

–
–

35
8.5

34
1.4

30
8.6

31
0.6

34
7.1

36
4.1

8-
O

H
dG

/C
re

  
[n

g/m
gC

re
]

to
ne

r-h
an

dl
in

g
4.0

3
0.8

0
4.5

6
0.6

9
4.2

5
0.4

2
3.7

7
0.5

4
3.4

3
0.4

4
3.9

5
0.2

7
3.6

3
0.5

4
4.1

9
0.1

4
4.6

1
0.2

3
3.7

3
0.5

6

re
fe

re
nt

4.0
3

4.4
5

4.3
6

3.8
4

3.3
7

3.7
9

3.5
6

4.0
1

4.7
2

3.7
8

IL
-6

 [p
g/m

l]

to
ne

r-h
an

dl
in

g
0.6

1
0.1

1
–

–
0.7

9
0.0

9
–

–
0.8

9
0.1

5
–

–
–

–
1.0

8
0.8

5
–

–
1.2

4
0.6

5

re
fe

re
nt

0.6
7

–
0.8

6
–

0.9
7

–
–

1.1
4

–
1.1

7

IF
N-

γ [
IU

/m
l]

to
ne

r-h
an

dl
in

g
0.0

8
0.9

6
–

–
0.0

5
0.5

2
–

–
0.0

5
0.1

1
–

–
–

–
0.0

6
0.5

4
–

–
0.0

5
0.5

8

re
fe

re
nt

0.0
8

–
0.0

5
–

0.0
5

–
–

0.0
6

–
0.0

5

KL
-6

 [U
/m

l]

to
ne

r-h
an

dl
in

g
–

–
–

–
–

–
–

–
19

2.0
8

0.2
2

–
–

–
–

22
0.5

7
<

0.0
1*

*
–

–
21

4.2
9

<
0.0

1*
*

re
fe

re
nt

–
–

–
–

19
9.2

0
–

–
23

5.7
5

–
23

0.3
0

SP
-D

 [n
g/m

l]

to
ne

r-h
an

dl
in

g
–

–
–

–
–

–
–

–
30

.83
0.0

2*
–

–
–

–
36

.24
0.9

8
–

–
35

.38
0.4

8

re
fe

re
nt

–
–

–
–

36
.21

–
–

35
.55

–
36

.10



ERRATUM        O T H E R

IJOMEH 2020;33(3) 387

Ig
E 

[IU
/m

l]

to
ne

r-h
an

dl
in

g
92

.52
0.0

6
–

–
95

.40
0.0

4*
–

–
94

.89
0.1

0
–

–
–

–
88

.75
0.1

1
–

–
96

.25
<

0.0
1*

*

re
fe

re
nt

74
.31

–
74

.94
–

79
.31

–
–

77
.33

–
73

.86

G
M

 – 
ge

om
et

ric
 m

ea
n.

W
BC

 – 
wh

ite
 b

lo
od

 ce
ll;

 C
RP

 – 
C-

re
ac

tiv
e p

ro
te

in
; h

-C
RP

 – 
hi

gh
 se

ns
iti

vit
y C

-re
ac

tiv
e p

ro
te

in
; 8

-O
H

dG
/C

re
 – 

8-
hy

dr
ox

y-2
’-d

eo
xy

gu
an

os
in

e;
IL

-6
 – 

in
te

rle
uk

in
-6

; I
FN

-γ
 – 

in
te

rfe
ro

n 
ga

m
m

a; 
KL

-6
 – 

sia
lyl

at
ed

 ca
rb

oh
yd

ra
te

 an
tig

en
 K

L-
6; 

SP
-D

 – 
su

rfa
cta

nt
 p

ro
te

in
 D

; I
gE

 – 
im

m
un

og
lo

bu
lin

 E
.

To
ne

r-h
an

dl
in

g: 
pa

ne
l d

at
a a

na
lys

is 
m

et
ho

ds
 ac

co
rd

in
g t

o 
an

nu
al 

to
ne

r e
xp

os
ur

e s
ta

te
 (F

igu
re

 1)
.

Ea
ch

 b
io

m
ar

ke
r w

as
 tr

an
sfo

rm
ed

 lo
ga

rit
hm

ica
lly

, c
on

sid
er

in
g t

he
 ef

fe
cts

 o
f d

ist
rib

ut
io

n 
on

 st
at

ist
ica

l a
na

lys
is.

Tw
o-

wa
y a

na
lys

is 
of

 va
ria

nc
e (

tw
o-

wa
y A

NO
VA

) w
as

 p
er

fo
rm

ed
 o

n 
ea

ch
 b

io
m

ar
ke

r.
Fo

r i
nd

ep
en

de
nt

 va
ria

bl
es

, t
he

 ti
m

e-
po

in
t e

xp
os

ur
e c

at
eg

or
y a

nd
 sm

ok
in

g c
at

eg
or

y w
er

e u
se

d.
Tw

o-
wa

y A
NO

VA
: *

 p
 <

 0.
05

, *
* p

 <
 0.

01
.

Ta
bl

e 2
. C

om
pa

ris
on

 o
f t

he
 an

nu
al 

ch
an

ge
 o

f r
es

pi
ra

to
ry

 fu
nc

tio
n 

in
di

ce
s

Va
ria

bl
es

 in
 gr

ou
ps

To
ne

r-e
xp

os
ed

a

(N
 =

 51
8)

Ne
ve

r t
on

er
-h

an
dl

in
g

(N
 =

 15
0)

p
M

e
M

e r
an

k
M

e
M

e r
an

k
Cu

rre
nt

 o
r f

or
m

er
 sm

ok
er

s
FV

C 
[l/

ye
ar

]
–0

.00
8

21
2.1

5
–0

.01
2

20
2.6

5
0.5

0
FE

V 1 [l
/ye

ar
]

–0
.02

0
21

1.3
2

–0
.02

3
20

3.3
1

0.5
7

FE
V 1%

 [%
/ye

ar
]

–0
.23

4
21

0.8
7

–0
.24

0
20

7.0
3

0.7
9

Ne
ve

r s
m

ok
er

s
FV

C 
[l/

ye
ar

]
–0

.00
7

12
5.2

2
–0

.01
1

12
6.4

9
0.9

1
FE

V 1 [l
/ye

ar
]

–0
.01

9
12

5.6
2

–0
.01

9
12

5.6
2

0.9
6

FE
V 1%

 [%
/ye

ar
]

–0
.26

0
12

5.7
0

–0
.25

9
12

4.8
0

0.9
4

To
ta

l
FV

C 
[l/

ye
ar

]
–0

.00
7

33
6.8

6
–0

.01
1

32
8.5

6
0.6

4
FE

V 1 [l
/ye

ar
]

–0
.02

0
33

6.8
7

–0
.02

2
32

6.3
1

0.5
6

FE
V 1%

 [%
/ye

ar
]

–0
.24

5
33

6.1
3

–0
.25

3
33

1.1
0.7

8

FV
C 

– f
or

ce
d v

ita
l c

ap
ac

ity
; F

EV
1 – 

fo
rc

ed
 ex

pi
ra

to
ry

 vo
lu

m
e i

n o
ne

 se
co

nd
; F

EV
1%

 – 
fo

rc
ed

 ex
pi

ra
to

ry
 vo

lu
m

e p
er

ce
nt

ile
 in

 1 
s.

Cu
rre

nt
 or

 fo
rm

er
 sm

ok
er

: t
on

er
-e

xp
os

ed
 N

 =
 32

3, 
ne

ve
r t

on
er

-h
an

dl
in

g N
 =

 95
.

Ne
ve

r s
m

ok
er

: t
on

er
-e

xp
os

ed
 N

 =
 19

5, 
ne

ve
r t

on
er

-h
an

dl
in

g N
 =

 55
.

To
ne

r-e
xp

os
ed

: lo
ng

itu
di

na
l d

at
a a

na
lys

is 
ac

co
rd

in
g t

o t
on

er
 ex

po
su

re
 (F

igu
re

 1)
.

Th
e a

nn
ua

l c
ha

ng
e w

as
 ca

lcu
lat

ed
 by

 de
te

rm
in

in
g t

he
 ca

lib
ra

tio
n c

ur
ve

 fr
om

 th
e m

ea
su

re
d v

alu
es

 in
 ea

ch
 su

bje
ct 

in
 10

 ye
ar

s, 
an

d i
ts 

slo
pe

 w
as

 co
ns

id
er

ed
 th

e a
nn

ua
l c

ha
ng

e (
l/y

ea
r o

r %
/ye

ar
).

M
an

n-
W

hi
tn

ey
 U

 te
st 

wa
s p

er
fo

rm
ed

 be
tw

ee
n t

on
er

-e
xp

os
ed

 gr
ou

p a
nd

 ne
ve

r t
on

er
-h

an
dl

in
g g

ro
up

.
An

aly
ze

d b
y c

las
sif

yin
g i

nt
o a

 gr
ou

p o
f c

ur
re

nt
 or

 fo
rm

er
 sm

ok
er

 an
d a

 gr
ou

p o
f n

ev
er

-sm
ok

er
.



O T H E R         M. HASEGAWA ET AL.

IJOMEH 2020;33(3)388

3. The correct data and missing text given in bold in Fig-
ure 1 are as follows:

This work is available in Open Access model and licensed under a Creative Commons Attribution-NonCommercial 3.0 Poland License – http://creativecommons.org/
licenses/by-nc/3.0/pl/deed.en.

Longitudinal data analysis according
to toner exposure

Toner-exposed
N = 469 523
age 40 years
height 171 cm BMI 22.9
smoking status

·
– →
–
– ,
–

current or former: 325
never: 198

Never toner-handling
N = 204 150
age 42 years
height 172 cm BMI 22.8
smoking status

·
– →
–
– ,
–

current or former: 95
never: 55
toner-handling period: 14.36 years–

,shortest: 1 year longest: 35 years

*

Panel data analysis according
to annual toner exposure

Toner-handling·
– N = 419 280→
– age 31 years
– smoking status

180current:
239former or never:

· Referent
– N = 254 393→
– age 33.5 years
– smoking status

111current:
143former or never:

**

Participants
(N = 752)

Analyzed subjects
(N = 673)

Participate in the first and last year surveys
Participate in the survey 5 times≥

Exclude
(N = 79)

Analysis
– biological markers

in blood and urine

Analysis
– pulmonary function tests

chest X-rays
chronic respiratory

–
–

symptoms and incidences
of respiratory diseases

BMI – body mass index.
Panel data analysis according to annual toner exposure; 
n: 2004 → 2013, age: median in 2004, smoking status: number 
in 2004.
Longitudinal data analysis according to toner exposure; 
n: 2004 → 2013, age: median in 2013, height; median in 2013, BMI; 
median in 2013, smoking status: number in 2013.
Toner-handling period: the mean occupational toner-handling 
period.
Analysis was performed between toner-handling and referent,  
toner-exposed and never toner-handling, age, height,  
BMI: Mann-Whitney U test, smoking status: Chi2 test.
Mann-Whitney U test * p < 0.05; ** p < 0.01.

Fig. 1. Profile of selection of subjects and characteristics
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