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Appendix S1

MATERIALS AND METHODS

Population

Data were provided by the nationwide Survey of Living Condi-
tions — Work Environment, which was conducted by Statistics
Norway (SSB). Data were collected by personal telephone
interviews (0.5% of the completed interviews were face-to-
face interviews) during 2 periods: from September 2006 to
February 2007 (baseline 2006) and from June 2009 to January
2010 (follow-up 2009). Prior to the telephone contact, potential
respondents were informed by email about the topic of the study
and privacy protection.

The eligible respondents were Norwegian residents aged
18-66 years. In 2006, this population consisted of 2,941,281
persons (source population). A gross sample of 18,679 indivi-
duals was randomly drawn from this population, and a total
of 12,550 (67%) persons were then interviewed. Among those
interviewed (Fig. 1), 9,961 were enrolled in paid work in
2006. The baseline cross-sectional sample was compared with
the gross sample according to the benchmarks of age, sex and
region; no major differences were detected (25). The panel data
comprising the respondents to the survey in 2006 and 2009
consisted of 9,375 persons (response frequency: 50.2% of the
gross sample; 74.4% of the baseline cross-sectional sample).

Respondents in the panel dataset who were enrolled in paid
work both at baseline and follow-up (7= 6,745) constituted the
population of the present study.

Work-related exposure measurement

Perceived exposure to work-environment factors was measured
based on 9 items (Table I) that were developed by an expert
group from a Nordic co-operation project (S1). The questions
have been applied in regular surveys of living conditions since
1989.

The response categories were “Yes” and “No”. “Yes” respon-
dents were asked to estimate the proportion of the working day
during which they were exposed (response categories: “almost
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all the time”, “three-quarters of the working day”, “half of the
working day”, “a quarter of the working day” and “very little
of the working day”). Scores were then categorized into 4 ca-
tegories, “none or very little of the working day”, “a quarter of
the working day”, “half of the working day” and “three-quarters
of the working day or more”, that were analysed linearly. Score
changes from baseline to follow-up were based on the re-coding
of the dichotomized scores (“none or very little of the working
day” and “a quarter of the working day or more”) at baseline
and at follow-up into 4 categories: “not exposed”, “exposed
only at baseline”, “exposed only at follow-up” and “exposed
at both baseline and follow-up”.

Other variables: the assessment of occupation was based on
an open questionnaire, coded by SSB into a professional title
in accordance with the International Standard Classification
of Occupations (ISCO 1988) and re-coded into 10 major oc-
cupational groups.

Qutcome

At follow-up, the outcome was measured using the following
question: “Have you over the past month been afflicted by

eczema, itchy skin or rash?” Participants who gave an affir-
mative answer where further asked: Have you been severely
afflicted, somewhat afflicted or little afflicted? Cases were
defined as respondents who reported being afflicted a little or
more at follow-up.

Statistics

Exposure to chemical and physical hazards at work was regres-
sed on skin problems at follow-up (2009) using the following
designs: (i) prospective analyses with exposure measured at
baseline (2006) and; (if) prospective analyses with exposure
measured at both baseline (2006) and follow-up (2009).

The associations were calculated as odds ratios (ORs) with
95% confidence intervals (95% Cls). Adjustments for potential
confounders were made by logistic regression analyses in sepa-
rate models, each model n+1 including the variables adjusted
for in the previous model. Model #1 was the crude analysis. In
model #2, we made adjustments for skin problems reported at
baseline. In model #3, further adjustments were made for sex,
age and occupation. To limit the potential of over-adjustment,
in model #4, each work-related predictor was adjusted only
for other work-related predictors that were first estimated to
exert an influence above a certain threshold. This estimation
was made a priori based on the following procedure suggested
by Rothman (S2). In the first step, crude ORs were estimated
separately for each work-related factor. In the second step, each
of the other work-related variables was entered one at a time.
If the inclusion of a potential confounder resulted in a change
in the OR of 10% or more, that variable was treated as a real
confounder in the multiple regression models.

All statistical analyses were performed using PASW Statistics
(formerly SPSS), V.19.0 (IBM, Armonk, New York, USA).

For the statistically significant work-related factors in the
adjusted regression analyses (Table SII, model #4), we cal-
culated the PAR with 95% CIs based on the method described
by Natarajan et al. (S3, S4).

Ethical considerations

Statistics Norway carried out the survey according to statutory
rules. Statistics Norway has appointed its own privacy ombuds-
man, approved by the Norwegian Data Inspectorate. All persons
gave their informed consent prior to their inclusion in the study.
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Table SI. Distribution of the background variables and their associations with
self-reported skin problems at follow-up (2009)

N Cases, n  Cases, % (95% CI)
Total 6,729 786 11.7 (10.9 -12.5)
Missing 16
Age
17-24 years 458 62 13.5(10.4-16.7)
25-34 years 1,340 180 13.4 (11.6-15.3)
35-44 years 1,990 233 11.7 (10.3-13.1)
45-54 years 1,822 183 10.0 (8.7-11.4)
55-66 years 1,119 128 11.4 (9.6-13.3)
Sex
Female 3,195 416 13.0 (11.9-14.2)
Male 3,534 370 10.5 (9.5-11.5)
Occupation
Legislators, senior officials and managers 687 64 9.3 (7.1-11.5)
Professionals 1,087 102 9.4 (7.6-11.5)
Technicians and associate professionals 1,926 250 13.0 (11.4-14.5)
Clerks 415 52 12.5(9.3-15.8)
Service workers and shop sale workers 1,220 158 13.0 (11.1-14.9)
Skilled agricultural and fishery workers 155 20 12.9 (7.6-18.2)
Craft-related trades workers 638 62 9.7 (7.4-12.0)
Plant-machine operators and assemblers 360 47 13.1 (9.6-16.6)
Elementary occupations 158 23 14.6 (9.0-20.1)
Other occupations 98 8 8.2 (2.6-13.7)
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Table SII. Multiple logistic regression: self-reported skin problems at follow-up (2009) regressed on self-
reported work-related exposures measured at baseline (2006)

Model #1 Model #2 Model #3 Model #4
Total Cases, n (%) OR (95% CI) OR (95% CI) OR (95% CI)  OR (95% CI)

1. Water
Unexposed 5,780 641 (11.1) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Exposed 939 143 (14.0) 1.4 (1.1-1.7)** 1.3 (1.0-1.6)* 1.2 (0.9-1.6) 1.2 (0.9-1.6)
Missing 26 2

2. Cleaning products
Unexposed 6,128 694 (11.3) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Exposed 594 91 (15.3) 1.4(1.1-1.8)** 1.3 (1.0-1.7)* 1.3 (0.9-1.7) 1.3 (0.9-1.7)
Missing 23 1

3. Oil/cutting fluids
Unexposed 6,276 742 (11.5) 1 (ref) 1 (ref) 1 (ref) 1 (ref)?
Exposed 284 43 (15.1) 1.4 (0.9-1.9) 1.4 (0.9-2.0) 1.5(1.0-2.2)*  1.4(0.9-2.1)
Missing 21 1

4. Cold
Unexposed 5,955 679 (11.4) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Exposed 755 103 (13.6) 1.2 (1.0-1.5) 1.2 (0.9-1.5) 1.2 (0.9-1.5) 1.2 (0.9-1.6)
Missing 35 4

5. Heat
Unexposed 6,371 741 (11.6) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Exposed 346 41 (11.8) 1.0 (0.7-1.4) 0.8 (0.6-1.3) 0.8 (0.6-1.2) 0.8 (0.6-1.2)
Missing 28 4

6. Indoor dry air
Unexposed 5,581 614 (11.0) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Exposed 1,143 171 (15.0) 1.3 (1.1-1.5* 1.3 (1.1-1.7)* 1.3 (L.1-1.6)** 1.3 (1.1-1.6)**
Missing 21 1

7. Metal dust/fumes
Unexposed 6,567 766 (11.6) 1 (ref) 1 (ref) 1 (ref) 1 (ref®
Exposed 162 20 (12.3) 1.1 (0.7-1.7) 1.0 (0.6-1.7) 1.1 (0.6-1.8) 1.0 (0.6-1.8)
Missing 16 0

8. Mineral dust/fumes
Unexposed 6,554 756 (11.5) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Exposed 161 26 (16.1) 1.5 (0.9-2.3) 1.3 (0.8-2.1) 1.4 (0.8-2.4) 1.4 (0.8-2.4)
Missing 30 4

9. Organic dust/fumes
Unexposed 6,335 725 (11.4) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Exposed 379 56 (14.8) 1.3 (L.0-1.8)*  1.2(0.9-1.7) 1.2 (0.9-1.7) 1.2 (0.9-1.7)
Missing 31 5

Model #1: Crude analysis. Model #2: adjusted for skin problems at baseline. Model # 3: further adjusted for sex, age, and
occupation. Model #4: further adjusted for work related exposures yielding a 10% change of OR; “further adjusted for cleaning
products; further adjusted for cleaning products and indoor dry air.

*p<0.05; **p<0.01.

CI: confidence interval; OR: odds ratio.
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Table SIII. Multiple logistic regression: self-reported skin problems at follow-up (2009) regressed on changes in self-reported work-
related exposures from baseline (2006) to follow-up (2009)

Model #1 Model #2 Model #3 Model #4 PAR*%
Total Cases, n (%) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) (95% CI)
1. Water
Unexposed 5,161 559 (10.8) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Exposed only at baseline 340 44 (12.9) 1.2 (0.9-1.7) 1.1 (0.8-1.6) 1.0 (0.7-1.5) 1.0 (0.7-1.5)
Exposed only at follow-up 614  82(13.4) 1.3 (1.0-1.6)* 1.3 (1.0-1.7)* 1.3 (1.0-1.9)* 1.3(1.0-1.9)
Exposed at both time-points 595 98 (16.5) 1.6 (1.3-2.0)** 1.5 (1.1-1.9)** 1.4 (1.1-1.9)* 1.4 (1.1-1.9)* 4.4 (0.2-8.9)
Missing 35 3
2. Cleaning products
Unexposed 5,703 621 (10.9) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Exposed only at baseline 326 39(12.0) 1.1 (0.8-1.6) 1.1 (0.8-1.7) 1.1 (0.8-1.7) 1.1 (0.8-1.7)
Exposed only at follow-up 419  73(17.4) 1.7 (1.3-2.2)** 1.8 (1.3-2.5)** 1.8 (1.3-2.4)** 1.8 (1.3-2.4)** 4.1 (1.4-7.0)
Exposed at both time-points 268 52(19.5) 2.0 (L4-2.7)** 1.7 (1.2-2.4)** 1.7 (1.2-2.5)** 1.7 (1.2-2.5)** 3.2(0.5-6.2)
Missing 29 1
3. Oil/cutting fluids
Unexposed 6,276 718 (11.4) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Exposed only at baseline 156 20(12.8) 1.1 (0.7—1.8) 1.1 (0.7-2.0) 1.3 (0.8-2.2) 1.3 (0.7-2.2)
Exposed only at follow-up 159 24 (15.1) 1.4 (0.9-2.1) 1.5(0.9-2.5) 1.6 (1.0-2.7)* 1.4 (0.8-2.3)
Exposed at both time-points 128  23(18.0) 1.7 (1.0-2.7)* 1.6 (0.1-2.7) 1.8 (1.1-3.2)* 1.6 (0.9-2.7)
Missing 26 1
4. Cold
Unexposed 5,586 635 (11.4) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Exposed only at baseline 393 54 (13.7) 1.2 (0.9-1.7) 1.1 (0.8-1.6) 1.2 (0.8-1.6) 1.2 (0.8-1.6)
Exposed only at follow-up 362 44(12.2) 1.1 (0.8-1.5) 1.1 (0.8-1.6) 1.1 (0.8-1.6) 1.1 (0.8-1.6)
Exposed at both time-points 353 48(13.6) 1.2 (0.9-1.7) 1.2 (0.9-1.7) 1.3 (0.9-1.9) 1.3 (0.9-1.9)
Missing 51 5
5. Heat
Unexposed 5,980 686 (11.5) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Exposed only at baseline 47 4 (8.5) 0.7 (0.3-2.0) 0.5(0.1-1.4) 0.5 (0.2-0.4) 0.5 (0.2-0.4)
Exposed only at follow-up 229 36 (15.7) 1.4 (1.0-2.1)* 1.8 (1.2-2.7)** 1.8 (1.2-2.7)** 1.8 (1.2-2.7)**  2.3(0.4-4.5)
Exposed at both time-points 114 15(13.2) 1.2 (0.7-2.0) 1.0 (0.6-1.9) 1.0 (0.5-1.9) 1.0 (0.5-1.9)
Missing 375 45
6. Indoor dry air
Unexposed 5,068 545 (10.8) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Exposed only at baseline 757 107 (14.1) 14 (1L.1-1.7)** 1.3 (1.0-1.6) 1.2 (1.0-1.6) 1.2 (1.0-1.6)
Exposed only at follow-up 506 69 (13.6) 1.3 (1.0-1.7)* 1.3 (1.0-1.8) 1.3 (0.9-1.7) 1.3 (0.9-1.7)
Exposed at both time-points 384 64 (16.7) 1.7 (1.2-2.2)** 1.6 (1.2-2.2)** 1.6 (1.1-2.1)** 1.6 (1.1-2.1)** 2.9 (0.4-5.8)
Missing 30 0
7. Metal dust/fumes
Unexposed 6,478 752 (11.6) 1 (ref) 1 (ref) 1 (ref) 1 (ref)’
Exposed only at baseline 95 12(12.6) 1.1 (0.6-2.0) 1.0 (0.5-1.9) 1.0 (0.5-2.1) 1.0 (0.5-2.1)
Exposed only at follow-up 74 13(14.9) 1.3(0.7-2.4) 1.6 (0.8-3.0) 1.6 (0.8-3.1) 1.3 (0.7-2.6)
Exposed at both time-points 25 4(13.8) 1.2 (0.4-3.5) 1.0 (0.3-3.4) 1.1 (0.3-3.7) 0.9 (0.3-3.1)
Missing 56 5
8. Mineral dust/fumes
Unexposed 6,449 739 (11.5) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Exposed only at baseline 117 18(15.4) 1.4 (0.8-2.3) 1.6 (0.9-2.7) 1.7 (0.9-3.0) 1.7 (0.9-3.0)
Exposed only at follow-up 97  15(15.5) 1.4 (0.8-2.4) 1.3 (0.7-2.5) 1.4 (0.7-2.6) 1.4 (0.7-2.6)
Exposed at both time-points 43 8 (18.6) 1.8 (0.8-3.8) 1.0 (0.4-2.4) 1.1 (0.5-2.8) 1.1 (0.5-2.8)
Missing 39 6
9. Organic dust/fumes
Unexposed 6,116 687 (11.2) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Exposed only at baseline 283 43(15.2) 1.4 (1.0-1.2)* 1.2 (0.9-1.8) 1.3 (0.9-1.8) 1.3 (0.9-1.8)
Exposed only at follow-up 212 37(17.5) 1.7 (1.2-2.4)** 1.6 (1.0-2.4)* 1.6 (1.0-2.4)* 1.6 (1.0-2.4)* 1.9 (-0.1-4.2)
Exposed at both time-points 95  12(12.6) 1.1 (0.6-2.1) 1.0 (0.5-2.0) 1.0 (0.5-2.3) 1.0 (0.5-2.3)
Missing 39 7

“PAR based on model #4.

Model #1: crude analysis. Model #2: adjusted for skin problems at baseline. Model #3: further adjusted for sex, age, and occupation. Model #4: further adjusted
for work related exposures yielding a 10% change of OR; *further adjusted for cleaning products; *further adjusted for cleaning products and indoor dry air.
CI: confidence interval; OR: odds ratio; PAR: population-attributable risk. *p<0.05; **p<0.01.
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