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Objectives   This study aimed to assess whether the occurrence of skin problems in 2006 (baseline) was associ-
ated with response frequency, quitting a job due to health problems, and change in occupational skin exposures 
in 2009.
Methods   We conducted a three-year prospective study of the general working population of Norway. Asso-
ciations between baseline indicators (sex, age, education, occupation), and occurrence of skin problems with 
response frequency at follow-up were assessed with Chi-square test and unconditional logistic regression. Asso-
ciations between the occurrence of skin problems at baseline with quitting a job due to health problems and skin 
exposure at follow-up were also assessed with unconditional logistic regression.
Results   We found no evidence of an association between the occurrence of skin problems at baseline and a lower 
response frequency at follow-up. Age, sex, education, and occupation were the most important predictors for 
response at follow-up. Skin problems at baseline consistently predicted quitting a job due to health problems at 
follow-up. No evidence of change in the patterns of occupational skin exposures at follow up in 2009 was found 
for workers reporting skin problems in 2006.
Conclusions   While skin problems at baseline were not related to a lower response frequency at follow-up, our 
results suggest that workers reporting skin problems may quit their jobs due to health problems. Preventive 
efforts are still needed to reduce hazardous occupational skin exposures among workers reporting skin problems.
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Population-based prospective studies focusing on skin 
problems due to occupational skin exposures are scarce 
but highly needed to assess the epidemiology of work-
related skin diseases. In a three-year prospective study 
of the general working population of Norway, we pre-
viously reported evidence of an association between 
self-reported occupational skin exposure and skin prob-
lems (1). However, such an association was weaker for 
responders reporting skin exposure at baseline (2006) 
only, compared to those reporting exposure at follow-up 
only (2009), and at both baseline and follow-up.

Healthy worker survivor effect is a phenomenon in 
which workers with health problems are more likely 
than healthy coworkers to leave high-exposure jobs, 
either by ending employment or being transferred (2). 
This selection away from exposed jobs may reduce the 

impact of skin exposure on a given person, but on the 
other hand it may lead to the biased conclusion that the 
occupational skin exposure is not associated with skin 
problems.

First, the occurrence of skin problems at baseline 
could have influenced an eventual loss to follow-up. 
Whilst different mechanisms of loss to follow-up have 
been described, the most problematic occurs if dropouts 
are related to the outcome of the study leading to an 
underestimation of the association between occupational 
skin exposure and skin problems (attrition bias) (3, 4).

Second, the occurrence of skin problems at baseline 
could have led to changes in patterns of skin exposure at 
follow-up (for example, avoidance of hazardous expo-
sure at work, implementation of preventive measures, 
or both).



	 Scand J Work Environ Health. 2019, vol 45, no 5	 451

Alfonso et al

We sought, therefore, to (i) assess whether a poten-
tial healthy worker survivor effect have an impact on 
the response frequency at follow-up and (ii) examine 
whether the occurrence of skin problems at baseline pre-
dicts quitting a job due to health problems and changes 
in patterns of self-reported skin exposure at follow-up.

Methods

Study design and population

This three-year prospective study comprised a random 
sample of the general working population of Norway 
taken from the Survey of Level of Living–Working Con-
ditions (Statistics Norway) 2006 and 2009. Only origi-
nally identified members are followed-up to the end of 
study period. Table 1 shows details of this survey (5, 6).

Eligibility

Eligible responders included Norwegian residents aged 
18–69 years (66 years in 2006), covering the general 
working age population. In 2006, the source popula-
tion consisted of 2 941 281 persons. A gross sample of 
18 679 individuals, independent of employment status, 
was randomly drawn from this group, and 12 550 (67%) 
persons were then interviewed. Of these, 9961 were 
enrolled in paid work in 2006. In 2009 the source popu-
lation consisted of 3 079 157 persons. A gross sample of 
20 136 individuals, independent of employment status, 
was randomly drawn from this population, of which 7 
881 did not respond at baseline. The interviewer was 
unable to reach 19% of respondents despite several 
attempts, 16% did not want to participate, and 3% were 
unable to participate. A total of 12 255 (61%) persons 
were then interviewed (table 1, figure 1).

Panel data for statistical analysis

The panel data comprised responders participating in 
both surveys, totalling 9375 persons (response fre-
quency: 50.2% of the gross and 74.4% of the baseline 
cross-sectional sample). Responders who were enrolled 
in paid work at baseline (N=9961) constituted the study 
population for attrition analyses (figure 1). Respond-
ers in the panel dataset at baseline and follow-up who 
were enrolled in paid work at baseline comprised 
the study population of those quitting a job due to 
health problems in 2009 (N=7559). Responders in the 
panel sample who were enrolled in paid work at both 
baseline and follow-up constituted the population for 
self-reported patterns of skin exposure at follow-up 
(N=6745).

Demographic variables

Sex and age were based on data from the National 
Registry of Norway. Responders are grouped by age at 
year-end for the completion of the interview.

Education was based on information from Survey 
Data from Statistics Norway. Occupation was based 
on information from an open questionnaire, coded by 
Statistics Norway into a professional title in accor-
dance with the International Standard Classification of 
Occupations (ISCO 1988) and recoded into ten major 
occupational groups (legislators, senior officials, and 
managers; professionals; technicians and associate pro-
fessionals; clerks; service workers and shop sale work-
ers; skilled agricultural and fishery workers; craft-related 
trade workers; plant-machine operators and assemblers; 
elementary occupations; and other occupations).

Exposure variables

The one-month prevalence of skin problems at baseline 
(2006) was measured with a single question: "Have you 
over the past month been afflicted by eczema, itchy 
skin, or rash?". Those responding yes were further 
asked: "Have you been severely afflicted, somewhat 
afflicted, or little afflicted?" Cases were defined as 
responders who reported being afflicted a little or 
more.

Outcome variables

Quitting a job due to health problems in 2009 was 
measured with a single question: "What was the main 
reason why you quit your previous job?", with 14 
possible responses. Cases were defined as responders 
answering: "Because of own health problems/disease".

Occupational skin exposure at follow-up (water, 
cleaning products, oil and cutting fluids, indoor dry air, 
cold, warm, organic/mineral or metal dust) was assessed 
based on nine items developed by an expert group for 
a Nordic cooperation project. Details of these questions 
are described elsewhere (1).

Table 1. Survey a of Level of Living/Working Conditions 2006 and 
2009: details of the population (Statistics Norway).

2006 2009
Source population 2 941 281 3 079 157
Randomly drawn sample 18 999 20 460
Age (years) 18–66 18–69
(Death, resident abroad/or institution) 320 324
Gross sample 18 679 20 136
Responders 12 550 12 555
No-responders 6128 7881
Response frequency (%) 67.2 61.0
Data collection (dates) 18/09/2006 

– 24/02/2007
22/06/2009 
– 9/01/2010

a Method for data collection: computer-assisted telephone interviews, with the 
exception of 0.5%, which were computer-assisted personal interviews.
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Statistical analysis

Attrition analyses were performed to assess whether a 
potential healthy worker effect influenced the response 
frequency at follow-up. Associations between baseline 
indicators (sex, age, education, occupation, and occur-
rence of skin problems) with response frequency at 
follow-up were assessed by Pearson´s Chi-square tests 
and unconditional logistic regression. The level for signif-
icance was set to P<0.05 [95% confidence interval (CI)].

The association between the occurrence of skin prob-
lems in 2006 and quitting a job due to health problems 
in 2009 was assessed with unconditional logistic regres-
sion. Adjustments were made for baseline predictors 
of response frequency at follow-up and psychological 
distress as well as musculoskeletal pain, which are the 
most frequent health problems resulting in sick leave in 
Norway (7, 8).

Psychological distress was measured with two ques-
tions: "Have you during the past month been very both-
ered, quite bothered, slightly bothered, or not bothered 
by dejection or depression?” and "Have you during the 
past month been very bothered, quite bothered, slightly 
bothered, or not bothered by nervousness, anxiety, or 
restlessness?" Psychological distress was dichotomized 
as being slightly or more bothered on either of the two 
questions.

Musculoskeletal pain was measured with two ques-
tions: "Have you, over the past month, been severely 
afflicted by, somewhat afflicted by, a little afflicted 
by, or not afflicted at all by pain in your neck and/or 
shoulders?" and "Have you, over the past month, been 
severely afflicted by, somewhat afflicted by, a little 
afflicted by, or not afflicted at all by pain in your lower 
back?" Musculoskeletal pain was defined as respondents 
who reported being severely or somewhat afflicted on 
either of the two questions.

To assess whether skin problems at baseline could 
have led to changes in exposure patterns at follow-up, 
we further analyzed associations between skin problems 
at baseline and occupational skin exposures at follow-
up by unconditional logistic regression. Associations 
were estimated as odds ratios (OR) with 95% CI. Data 
analyses were performed with the Statistical Package for 
Social Sciences version 16.0 for Windows (SPSS Inc, 
Chicago, IL, USA).

Ethical considerations

Statistics Norway carried out the survey according to 
statutory rules. Statistics Norway has appointed its own 
privacy ombudsman, approved by the Norwegian Data 
Inspectorate. All persons gave their informed consent 
prior to their inclusion in the study.

Figure 1. Population sample at baseline 
(2006) and follow-up (2009). Survey of Level 
of Living‒Working Conditions, Statistics 
Norway.

s
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Norwegian residents per 
2006 (aged 18-66 years)

N=2 941 281
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(independent of

employment status) 
N=18 679
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N=12 550 (67%)
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& follow-up) 
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in paid work at baseline
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Respondents at baseline & 
follow-up in paid work,
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in paid work at baseline & follow-up

N=6745 (68%)
Survey of Level of Living-Working Conditions, 
Statistics Norway
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Data has been prepared and made available and ano-
nymized by NSD (Norwegian Center for Research Data 
AS). Neither Statistics Norway nor NSD are responsible 
for the analysis or the interpretations made here.

Results

The occurrence of skin problems did not predict 
response frequency at follow-up. Sex, age, education, 
and occupation were the most important predictors 
(table 2). Elementary occupations had double the OR 
of not responding at follow-up. The response frequency 
was higher for women and increased by age and higher 
level of education. Table 3 shows that self-reported skin 
problems in 2006 was a consistent predictor of quitting 
a job in 2009 due to health problems after adjusting for 
variables predicting response frequency at follow-up 

(model 1) and for self-reported psychological distress 
and musculoskeletal pain (model 2). Table 4 shows no 
evidence of a decreased OR of skin exposure at follow 
up among employees with skin problems at baseline. 
On the other hand, the occurrence of self-reported skin 
problems at baseline was associated with an increased 
OR of occupational skin exposure to cleaning products 
and mineral dust at follow-up.

Discussion

Contrary to our expectations, self-reported skin prob-
lems at baseline predicted neither response frequency 
nor avoidance of occupational hazardous skin exposures 
at follow-up. Nevertheless, self-reported skin problems 
at baseline consistently predicted quitting a job due to 
health problems at follow up. Increased likelihood of 

Table 2. Response frequency at baseline (2006) and follow-up (2009) and group difference at baseline and follow-up for demographic variables and 
self-reported skin problems. [OR=odds ratio; CI=confidence interval.]

Baseline predictors Responders at  
baseline (N)

Response frequency  
at follow-up (%)

Group difference 
Response frequency (χ2)

Crude OR (95% CI)

Sex
Male 5236 3916 (74.8) 7.006 (P=0.008) (Ref)
Female 4725 3643 (77.1) 0.88 (0.80–0.97)

Age (years)
17–24 987 581 (58.9) 231.390 (P=0.000) (Ref)
25–34 2003 1418 (70.8) 0.59 (0.50–0.69)
35–44 2655 2100 (79.1) 0.38 (0.32–0.44)
45–54 2412 1900 (78.8) 0.38 (0.33–0.45)
55–66 1904 1557 (81.8) 0.31 (0.26–0.37)

Education
Basic school level 683 464 (67.9) 171.234 (P=0.000) (Ref)
Upper secondary education, not finished 2385 1681 (70.5) 0.89 (0.74–1.07)
Upper secondary education 3132 2343 (74.8) 0.71 (0.56–0.85)
University/college 4 years 2701 2234 (82.7) 0.44 (0.37–0.53)
University/college ≥4 years 880 742 (84.3) 0.39 (0.30–0.50)

Occupation
Legislators, senior officials and managers 952 740 (77.7) 200.310 (P=0.000) (Ref)
Professionals 1411 1156 (81.9) 0.77 (0.63-0.95)
Technicians and associate professionals 2547 2081 (81.7) 0.78 (0.65–0.94)
Clerks 646 492 (76.2) 1.09 (0.86–1.38)
Service workers and shop sale workers 2026 1444 (71.3) 1.40 (1.17–1.68)
Skilled agricultural and fishery workers 220 183 (83.2) 0.71 (0.48–1.04)
Craft-related trade workers 1002 711 (71.0) 1.43 (1.16–1.75)
Plant-machine operators and assemblers 642 419 (65.3) 1.86 (1.49–2.32)
Elementary occupations 343 211 (61.5) 2.18 (1.67–2.85)
Other occupations 170 121 (71.2) 1.41 (0.98–2.04)

Skin problems (eczema, itchy skin or rash in the last month)
No 8643 6569(76.0) 0.182 (P=0.670) (Ref)
Yes 1311 988 (75.4) 1.03 (0.90–1.18)

Table 3. Association between self-reported skin problems at baseline (2006) and quitting a job due to health problems in 2009.

Total Quite job in 2009 due to 
health problems [N (%)]

Crude odds ratio  
(95% CI)

Model 1 a  odds ratio  
(95% CI)

Model 2 b odds ratio  
(95% CI)

Skin problems in 2006
No 6563 149 (2.3%) 1 (ref.) 1 (ref) 1 (ref)
Yes 989 42 (4.2%) 1.9 (1.3 –2.7) 1.7 (1.2–2.5) 1.5 (1.0–2.1)

a Adjusted for occupation, sex, education, and age.
b Further adjusted for self-reported psychological distress and musculoskeletal pain in 2006.
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subsequent quitting a job among respondents with skin 
problems at baseline represents evidence of a healthy 
worker survivor effect, which may have weakened the 
associations between occupational skin exposure and 
skin problems previously reported (1).

The consistent association between skin problems 
at baseline and quitting a job due to health problems 
at follow-up is of great concern and has not yet been 
reported for the general working population of Norway. 
This finding is in line with our previous report of an asso-
ciation between certain occupational skin exposures and 
long-term sick leave in the same working population (9). 
Moreover, we hypothesized that many of these workers 
may be not only on sick leave, but also close to disability 
retirement due to the end of the maximum period for sick-
ness absence benefit (one year). For instance, according to 
Norwegian population-based registry data workers in wet 
work and service occupations have the highest occurrence 
of sick leave due to contact dermatitis and are at the end 
of their maximum period for sickness absence benefit due 
to the same diagnosis (10). This finding highlights the 
need to help workers avoid taking sick leave and quitting 
a job due to skin problems. Furthermore, future prospec-
tive studies assessing an association between occupational 

skin exposure and skin problems should be aware of a 
potential underestimation of the risk estimates due to the 
healthy worker effect.

Our findings do not support the initial hypothesis that 
workers with skin problems at baseline avoid skin haz-
ardous exposures at follow-up. For instance, skin expo-
sure to cleaning products and mineral dust at follow-up 
was more likely to occur among participants report-
ing skin problems at baseline. Moreover, low or non-
significant OR were found for the other skin hazardous 
exposures. Given that avoidance of hazardous exposures 
leading to work-related skin problems is a minimum 
standard for effective prevention of work-related and 
occupational skin diseases (11), our findings suggest 
that additional preventive initiatives are still needed to 
reduce hazardous occupational skin exposures in work-
ers suffering from skin problems. It should also be kept 
in mind that the association between skin problems at 
baseline with skin exposure at follow-up may be partly 
mediated by skin exposure at baseline, whereby our 
adjusted estimates of models 2‒5 in table 4 may rep-
resent a slight underestimation of the true associations.

In questionnaire-based studies, non-response may 
introduce selection bias already at baseline. While the 

Table 4. Association between self-reported skin problems at baseline (2006) and self-reported skin exposure at follow-up (2009)

Skin  
problems  
T1 a

Exposure T2 b Crude OR  
(95% CI)

Model 1 c  
Adjusted  

OR (95% CI)

Model 2 d  
Adjusted  

OR (95% CI)

Model 3 e  
Adjusted  

OR (95% CI)

Model 4 f  
Adjusted  

OR (95% CI)

Model 5 g  
Adjusted  

OR (95% CI)
Total Exposed T2 

N (%)

Cleaning products T2 
No 5883 580 (9.9) 1 1 1 1 1 1
Yes 855 113 (13.2) 1.39 (1.12–1.73) 1.32 (1.06–1.65) 1.33 (1.05–1.68) 1.37 (1.10–1.70) 1.34 (1.08–1.67) 1.28 (1.01–1.62)

Water T2
No 5873 1043 (17.8) 1 1 1 1 1 1
Yes 855 176 (20.6) 1.20 (1.00–1.44) 1.14 (0.95–1.36) 1.05 (0.85–1.30) 1.19 (0.99–1.43) 1.14 (0.95–1–37) 1.00 (0.82–1.26)

Oil and cutting fluids T2
No 5883 250 (4.2) 1 1 1 1 1 1
Yes 855 40 (4.7) 1.11 (0.79–1.56) 1.19 (0.84–1.68) 1.04 (0.71–1.52) 1.09 (0.77–1.53) 1.19 (0.84–1.68) 1.12 (0.76–1.64)

Dry indoor air T2
No 5883 767 (13.0) 1 1 1 1 1 1
Yes 855 126 (14.7) 1.15 (0.94–1.14) 1.11 (0.90–1.36) 1.06 (0.86–1.31) 1.15 (0.94–1.41) 1.10 (0.90–1.35) 1.05 (0.85–1.30)

Cold T2
No 5884 630 (10.7) 1 1 1 1 1 1
Yes 855 93 (10.9) 1.02 (0.81–1.28) 1.07 (0.85–1.36) 0.93 (0.72–1.20) 1.00 (0.80–1.26) 1.08 (0.85 – 1.36) 0.99 (0.77–1.28)

Heat T2
No 5598 308 (5.5) 1 1 1 1 1 1
Yes 802 42 (5.2) 0.95 (0.68–1.32) 0.98 (0.69–1.35) 0.74 (0.50–1.09) 0.94 (0.68–1.31) 0.97 (0.69–1.35) 0.75 (0.50–1.11)

Organic dust T2
No 5871 259 (4.4) 1 1 1 1 1 1
Yes 855 49 (5.7) 1.32 (0.96–1.81) 1.33 (0.97–1.82) 1.21 (0.87–1.68) 1.31 (0.96–1.80) 1.33 (0.97–1.82) 1.22 (0.88–1.69)

Mineral dust T2
No 5872 112 (1.9) 1 1 1 1 1 1
Yes 853 28 (3.3) 1.75 (1.15–2.67) 1.89 (1.24–2.89) 1.64 (1.05–2.55) 1.71 (1.13–2.61) 1.89 (1.23 – 2.89) 1.77 (1.13–2.77)

Metallic dust T2
No 5877 125 (2.1) 1 1 1 1 1 1
Yes 855 15 (1.8) 0.82 (0.48–1.41) 0.88 (0.51–1.51) 0.74 (0.42–1.32) 0.80 (0.47–1.38) 0.88 (0.51–1.51) 0.79 (0.45–1.41)
a T1: baseline (2006)
b T2: follow-up (2009)
c Model 1: adjusted for sex and age.
d Model 2: adjusted for skin exposure at baseline.
e Model 3: adjusted for age and skin exposure at baseline
f Model 4: adjusted for sex and skin exposure at baseline
g Model 5: adjusted for sex, age and skin exposure at baseline.
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non-response frequency at baseline was 33%, Statistics 
Norway did not find systematic differences across the 
benchmarks of age, sex, and region between responders 
and non-responders (5, 6). Although the study design 
and the outcome measure are not wholly comparable, 
Meding et al (12) found no statistical difference with 
regard to the one-year prevalence of hand dermatitis 
between responders and drop-outs in a Swedish popu-
lation-based study. Moreover, it should be remarked that 
our findings do not exclude a plausible healthy worker 
hire effect (healthy worker effect before recruitment) 
as this study included a random sample of the general 
population at work (1). Firstly, workers with chronic 
skin conditions, such as severe contact dermatitis (13) 
or psoriasis (14), may have been less likely to respond 
at baseline. Secondly, for some workers, individual 
susceptibility factors, such as atopic dermatitis, could 
have led them to avoid occupations with hazardous skin 
exposures. For example, Holm & Veierød (13) reported 
that the occurrence of atopic dermatitis was 50% lower 
among Norwegian hairdressers compared to teachers. In 
addition, Bregnhøj et al (15) reported a lower incidence 
of hand dermatitis and fewer cases with atopic dermatitis 
among hairdressers apprentices than in a matched con-
trol group from the general population. More recently, 
Bandier et al (16) found that filaggrin mutation carriers 
[risk factor for irritant contact dermatitis (ICD)] who 
reported hand dermatitis before 15 years of age avoided 
occupational exposure to irritants. On the other hand, a 
German prospective cohort study (17) and a Swedish 
nested case‒control study (18) (both population-based) 
did not find strong evidence of an association between 
atopic dermatitis and the subsequent choice of first job 
or avoidance of occupations with hazardous skin expo-
sures. Prospective studies using a life-course perspective 
will be more suitable to assess the impact of healthy 
worker effect before recruitment.

Strengths and limitations

Briefly, the strengths of this study are the population-
based material drawn from a random sample of the 
Norwegian general working population, its prospective 
design, the response frequency of 67% at follow-up, 
and the focus on occupational skin exposure rather than 
occupational tittles (1).

The main limitations include the use of a non-val-
idated survey to assess occupational exposures (1), 
however, the associations found between skin exposures 
and problems are consistent with the most frequent 
skin exposures leading to work-related skin diseases 
in Norway (1). As regards the validity of the question 
on skin problems in the last month, it is not completely 
true that this question is not validated. A cross-sec-
tional population-based study among young adults (Oslo 

Health Study) found an agreement of 85% between 
self-reported skin problems and expert assessment based 
on specific criteria. Although this study focused on the 
work-relatedness of self-reporting, the question used 
was the same as in this study. Moreover, the disagree-
ment in the majority of the cases was because the 
responder did not consider the skin problems to be 
work-related (19). The fact that the question on skin 
problems did not include additional information on the 
anatomical location or type of skin condition should be 
interpreted in the light of self-experienced health and ill-
ness (20), where subclinical cases also may be included. 
For instance, considering the pathophysiology of some 
work-related skin conditions, the question on eczema, 
itchy skin, or rash during the last month may be prone 
to capture skin problems attributable to skin conditions 
with an acute and subacute onset such as chemical skin 
injury, contact urticaria, acute ICD, delayed acute ICD, 
irritant reactions, and sensory irritation. On the other 
hand, a three-year follow-up may capture skin problems 
attributable to slowly developing skin conditions such 
as chronic ICD, traumatic ICD, acneiform ICD, friction 
dermatitis, asteatotic irritant dermatitis, or worsening 
of atopic dermatitis or psoriasis due to occupational 
exposures. Additionally, we highlight that the aim of 
using panel data from the Survey on Working‒Living 
Conditions is to conduct epidemiological surveillance 
of work environment conditions, thus a symptom-based 
question may have several advantages. Firstly, it facili-
tates the reporting of minor symptoms and consequently 
the identification of associations between occupational 
exposures and skin problems. Secondly, health percep-
tions measured by self-report may be more appropriate 
to the purposes of this study, given that the healthy 
worker survivor effect is supposed to be determined by 
conscious decisions (21) due to self-experienced health 
and illness. Finally, it has been suggested that, at least 
in the studied populations (22, 23), self-report is more 
likely to under- than overestimate the true prevalence 
of skin conditions.

Self-report of occupational skin exposure and skin 
conditions is widely used in occupational dermatology, 
as it is often one of the most feasible methods for col-
lecting information at the population level (24). Teschke 
et al (25) noted in a systematic review that subjects 
can reliably and accurately report exposures to hazards 
which they can easily sense if the agents are presented 
in predefined questions regarding broad classes of expo-
sure, for example “oil and greases”, “degreasers” rather 
than about specific chemical exposures, for example, 
“chromium”. Questions used by the Survey of Living‒
Working conditions 2006 and 2009 to assess occupa-
tional exposures are examples of wording that included 
broad classes of exposure to agents that can easily be 
sensed by the skin. However, it should be acknowledged 
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that self-reported data might be prone to information 
bias. For instance, those participants reporting skin 
problems could have recalled their skin exposures bet-
ter than those not reporting skin problems. Thus, to 
reduce a potential overestimation due recall bias, we 
included adjustment for skin exposure at baseline in the 
assessment of associations between self-reported skin 
problems and self-reported skin exposure at follow-up. 
The order of the questioning in which questions on skin 
exposures were administrated before those on health 
problems with different types of response categories 
may have contributed to a reduction in the effect of 
common-method bias (26).

Generalizability

Sampling bias is not an issue in this study and the find-
ings can be generalized to the general working popula-
tion of Norway, as a random sample of the Norwegian 
general working population aged 18–69 years was 
included. Although the Survey of Living‒Working Con-
ditions does not include migrant workers on short-term 
contracts, by 2016, these workers constituted about 3% 
of the working population in Norway (10).

Concluding remarks

Our results suggest that workers with skin problems in 
2006 had a higher risk of quitting their job in 2009 due 
to health problems. Preventive efforts are needed to help 
workers avoiding having to quit a job due to health prob-
lems and, more generally, to reduce occupational haz-
ardous skin exposures at work. Future population-based 
prospective studies in the field of occupational derma-
tology should assess the impact of a potential healthy 
worker effect when reporting associations between 
occupational exposures and skin conditions.
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