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CONTACT DERMATITIS

Health-related quality of life in health care
workers with work-related skin diseases
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Background: Occupational skin diseases (OSDs) are common among health care workers (HCWs). Little
is known about how OSD impacts on health-related quality of life (HRQoL) in HCWs with suspected
OSD and associated factors.

Objectives: To describe HRQoL in 278 HCWs with suspected OSD, compare data with the general
and populations with skin diseases and analyse HRQoL’s associations with clinical and demographic
variables.

Methods: HCWs with suspected OSD completed a generic (SF-36) and specific (Skindex-29) instrument.

Results: Seven of 8 SF-36 dimensions were significantly lower in HCWs than the general population.
Compared with norms for patients with skin disease and cleaning and kitchen employees (CKEs) with
suspected OSD, physical functioning (PF) and general health perception were less impaired in HCWs.
Skindex-29 scores were similar to CKEs’ while they appeared better than patients’ norms. Multivariate
analysis found severity unrelated to SF-36, apart from pain but associated with all Skindex-29 scales.

Conclusions: Although HCWs with suspected OSD display considerable HRQoL impairments, (general)
PF and general health perception appear less affected than expected. Severity appears to affect specific
and to a lesser extent general HRQoL. Clinical and demographic variables contributed moderately to the
prediction of specific and little to the prediction of general HRQoL.
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Although the extent of somatic impairment in
patients with occupational skin disease (OSD) is
well documented (1), little is known about how
health-related quality of life (HRQoL) is affected in
health care workers (HCWs) with work-related skin
diseases. Skin disease in general has, however, been
associated with HRQoL impairment (2–10). Since
it is known that HRQoL is only poorly to moder-
ately related to physicians’ ratings of disease sever-
ity (11, 12), HRQoL questionnaires significantly
add to a comprehensive clinical assessment (13,
14) because they take the subjective view of the
afflicted individual into account. A recent com-
prehensive review recommends the generic SF-36
and the disease-specific Skindex-29 as the HRQoL
measures of choice in dermatology (14) based

on their psychometric properties, appropriateness,
and their ability to detect an impact on men-
tal health. Comparing scores on these measures
between HCWs with OSD and healthy individuals
or populations with skin disease can inform us about
the scope of HRQoL impairment in these individ-
uals and whether particular areas are more or less
affected.

The aim of the present study was (i) to assess
HRQoL as measured by a generic and a dermatology
specific instrument in HCWs with suspected OSD
by comparing it with standardization data for the
general population and populations with skin dis-
eases and (ii) to assess the independent associations
of sex, age, duration of skin disease, atopic skin
diathesis, severity of skin condition, and number of
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type IV sensitizations with the subscales of these
two instruments.

Participants, Methods, and Procedure

When a suspected OSD in a HCW is reported to
the Accident Prevention and Insurance Association
in the Health and Welfare Services, the HCW is
immediately invited to (voluntarily) attend a 2-
day instruction course on the secondary prevention
of OSD (15, 16). During courses taking place
between April 2005 and June 2006, 278 HCWs with
suspected OSD also completed two measures of
HRQoL, the SF-36 (17) and the Skindex-29 (11).
We used the respective validated German versions
of the SF-36 (18) and Skindex-29 (13). The recall
period of both measures is 7 days.

The German version of the Skindex-29 is a self-
administered questionnaire measuring HRQoL in
patients with skin diseases in three domains: burden
of symptoms (7 items), social and physical func-
tioning (PF) (12 items), and emotional responses
(10 items). Items are answered on a 5-point Lik-
ert scale (Never, Rarely, Sometimes, Often, and All
the Time). Scale scores are computed by adding
all respective scale item scores and division by the
number of items forming that scale. The instru-
ment has been shown to be valid and reliable (13).
Higher scores indicate a higher impact of the skin
condition on HRQoL.

Of the 278 HCWs with suspected OSD, 239
completed the Skindex-29. Two had more than
25% missing values and were excluded from the
analyses. Missing values on the 29 items among
the remaining 237 individuals were completely at
random (MCAR-Test according to Little: χ2 =
233.3, df = 233, P = 0.48), ranged from 0 to 1.7%
and were subsequently imputed by the mean of that
item.

The German version of the SF-36 contains 36
items. Generic in nature, it measures eight dimen-
sions of HRQoL: Physical functioning (PF) (10
items), role-physical functioning (RPF) (4 items),
role-emotional functioning (REF) (3 items), social
functioning (2 items), pain (2 items), vitality (4
items), mental health (5 items), and general health
perception (5 items). In addition, perceived change
in health is assessed by one item. Computing total
subscores of the eight dimensions by adding the
respective item answers allows a quantitative assess-
ment of a patient’s subjective health.

Out of 278, 236 HCWs with suspected OSD com-
pleted the SF-36. It is recommended to replace
the missing values by the scale’s mean if at least
50% of the scale’s items are answered (18). Fur-
ther, recoding and recalibration are necessary for
some items. Individual scale scores are computed

and transformed into standardized scores with a pos-
sible range of 0–100 to ease comparisons across
scales and samples. The complex algorithm for
computing standardized scale and total scores has
been documented in detail (18). The number of
individuals with complete standardized scores on
any of the eight dimensions was between 232
and 236. Lower scores indicate greater HRQoL
impairment.

Statistical analyses

Statistical analyses were carried out using SPSS 16.
Absolute and relative frequencies for nominal and
means and standard deviations for continuous vari-
ables were used to describe the data. We compared
the scores on the SF-36 dimensions between HCWs
with suspected OSD and norms for the German gen-
eral population, people with skin diseases (18) and
cleaning and kitchen employees (CKEs) with sus-
pected OSD (19) by multivariate analysis of vari-
ance (MANOVA) and follow-up analysis of variance
(ANOVA). Analogously, we compared Skindex-29
scale scores with CKEs with suspected OSD (19).
Univariate associations of SF-36 and Skindex-29
with sex, age, duration of skin disease, atopic skin
diathesis, severity of skin condition, and number
of type IV sensitizations were analysed by Pearson
correlation coefficients. In multivariate regression
analyses, subscales of Skindex-29 and SF-36 were
regressed on the aforementioned variables to assess
their associations while controlling for all other vari-
ables in the models.

Results

Sample characteristics

The vast majority of the sample (n = 278) of HCWs
with OSD was female (Table 1). The sample was on
average 36.9 years old and had been in their cur-
rent profession for on average of 13.5 years. Two-
thirds of the sample worked as hospital nurses or
as nursing home nurses. Irritant contact dermatitis
(ICD) was the most frequent dermatological diag-
nosis, and the diagnosis of allergic contact der-
matitis (ACD) often occurred in combination with
ICD (20). More than half of the sample showed
an atopic skin diathesis. Almost 70% of the sam-
ple had at least one documented type IV sensiti-
zation. The most frequent type IV allergens were
sulphate and fragrance-mix I. Those who completed
HRQoL measures differed from those who did not
in age and diagnosis. Non-completers (n = 37) were
slightly older (mean = 40.8, SD ± 10.8) than com-
pleters (n = 241) (mean = 36.2, SD ± 11.6), t =
2.4, P < 0.05. The distribution of diagnoses was
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Table 1. Demographics and clinical characteristics of health care
workers (HCWs) (n = 278)

n %

Sex
Male 21 7.6
Female 257 92.4

Age in years (M, SD) 36.9 11.6
Years in occupation (M, SD) 13.5 10.5
Duration of skin disease (M, SD) 6.2 7.7
Occupation

Nurses 110 39.6
Carers/geriatric nurses 77 27.7
Medical/dental assistants 54 19.4
Othersa 37 13.3

Diagnosesb

Irritant contact dermatitis (ICD) 107 38.5
Atopic hand eczema (AHE) 22 7.9
Allergic contact dermatitis (ACD) 7 2.5
AHE + ICD 58 20.9
ACD + ICD 52 18.7
Othersc 32 11.6

Atopic status
Atopic skin diathesis
No/unlikely/unclear (0–9) 124 44.6
Yes (≥10) 154 55.4
History of flexural eczema in anamnesis 66 23.7

Severity index
No 96 34.5
Little 131 47.1
Some 20 7.2
Severe 31 11.2

Total 278 100
Most frequent documented type IV
Sensitizationsd

Nickel(II)-sulfate 93 33.5
Fragrance-mix I 39 14.0
Cobalt(II)-chloride 36 12.9

At least 1 type IV sensitization 194 69.8

aPhysiotherapists, Educational/Occupational Therapists, Laboratory
assistants, Dental technician, Doctors and Chiropodists/Beauticians.
bDiagnoses according to Diepgen et al. (20).
cAHE + ACD, ICD + AHE + ACD, dyshydrotic hand dermatitis,
ICD with psoriasis, and contact urticaria.
dMultiple responses.

also significantly different, χ2(7) = 24.3, P < 0.01.
The largest deviation was found for the diagnosis
ACD + ICD. 7.3% of non-completers and 23.3%
of completers had this diagnosis.

SF-36

When comparing HCWs with suspected OSD with
general population data, a MANOVA detected a sig-
nificant effect for the grouping variable on the com-
bined SF-36 dimensions, F(8, 3083) = 20.46, P <
0.001, η2 = 0.1. Follow-up ANOVAs (Table 2)
indicated significant differences for all dimensions.
There was significantly more impairment in the
general population sample in seven of the eight
domains. PF, on the other hand, was significantly
less impaired compared with the general population
sample.

We also compared HCWs with suspected OSD
with norms for patients with dermatoses (18).
Again MANOVA produced a significant effect
of the grouping variable on the combined
SF-36 dimensions, F(8, 340) = 5.31, P < 0.001,
η2 = 0.1. Follow-up ANOVAs (Table 2) detected
significantly less impairment in HCWs with sus-
pected OSD for PF and general health perception.
No other significant differences emerged.

HCWs with suspected OSD showed less impair-
ment in PF and had a better general health percep-
tion than CKEs. A MANOVA detected a signifi-
cant effect F(8, 344) = 4.3, P < 0.001, η2 = 0.09
which was qualified by ANOVAs to refer to signifi-
cant differences in PF [MHCWs = 89.6 (SD = 13.1)
versus MCKE = 81.4 (SD = 22.1), P < 0.01] and
general health perception [MHCWs = 63.1 (SD =
18.1) versus MCKE = 57.8 (SD = 21.4), P < 0.05].

Skindex-29

Compared with data from the validation study of
the German version of the Skindex-29, our sam-
ple had less impaired HRQoL than in-patients with
mild psoriasis or atopic dermatitis, although tests
for significance of the difference could not be con-
ducted because data were not available for analysis
(Table 3). When comparing HCWs with suspected
OSD to CKE with suspected OSD from the Soder

Table 2. SF-36: comparison of health care workers (HCWs) with general population (standardization sample) and with chronic skin
disorder population (standardization sample)

HCWs General populationa Chronic skin disordersa

Dimension [mean (SD) (n = 236)] [mean (SD) (n = 2914)] [mean (SD) (n = 120)]

Physical functioning 89.6 (13.1) 85.7 (22.1) 79.9 (24.9)
Role-physical functioning 76.6 (32.3) 83.7 (31.7) 70.9 (37.5)
Role-emotional functioning 79.9 (33.8) 90.4 (25.6) 74.0 (37.5)
Social functioning 80.8 (21.6) 88.8 (18.4) 79.3 (22.5)
Pain 65.1 (19.7) 79.1 (27.4) 68.9 (29.3)
Vitality 54.2 (20.4) 63.3 (18.5) 53.9 (19.6)
Mental health 66.0 (26.8) 73.9 (16.4) 64.6 (17.6)
General health perception 63.1 (18.1) 68.1 (20.2) 56.8 (22.3)

Bold numbers indicate significant (P < 0.001) differences from HCWs. Lower values in SF-36 domains indicate greater health-related
quality of life (HRQoL) impairment.
aData from Bullinger and Kirchberger (18).
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Table 3. Skindex-29: comparison of health care workers (HCWs)
with data from Augustin et al. (13) and Soder et al. (19) data

HCWs Hospitalized Soder et al
(n = 237) milda (19)b P c

Functioning 1.1 (0.8) 2.3 (1.0) 0.9 (0.8) n.s.
Emotion 1.9 (0.9) 2.9 (0.9) 1.6 (0.9) n.s.
Symptom 2.4 (0.7) 2.7 (0.9) 2.3 (0.8) n.s.
Total 1.7 (0.7) 1.5 (0.7) n.s.

Higher values in Skindex-29 scales indicate a higher impact of the
skin condition on health-related quality of life (HRQoL).
aData for hospitalized in patients with psoriasis or atopic dermatitis
(n = 37) from Augustin et al. (13).
bData for 119 cleaning and kitchen employees (CKEs) from Soder
et al. (19).
cP for comparison between HCWs and CKEs with a suspected
occupational skin disease (OSD) (19).

et al. (19) study, no significant differences emerged
(Table 3).

Multivariate analyses of HRQoL with sex, age,
duration of skin disease, atopic skin diathesis,
severity of skin condition, and number of type IV
sensitizations

SF-36 (Table 4). While controlling for all other
variables, men had significantly better vitality than
women. No other significant gender differences
emerged. Increasing age was significantly associated
with better general health perception but not with
any other SF-36 scale. None of the SF-36 scales
were significantly related to the duration of skin
disease. We detected no significant associations
between atopic skin diathesis and any of the SF-36
scales. A more severe skin condition was associated
with more perceived pain but not with any of the
other SF-36 dimensions. The number of type IV
sensitizations was unrelated to any of the SF-36
dimensions. Univariate analyses produced the same
results (results not shown).

Table 5. Results from multivariate regression analyses regressing
Skindex-29 scales on sex, age, duration of skin disease, atopic
skin diathesis, severity, and number of type IV sensitizations

Functioning Emotion Symptom
β β β

Sexa 0.13∗ 0.16∗ 0.11
Ageb 0.02 −0.11 −0.11
Duration of skin

diseaseb
−0.07 0.00 −0.04

Atopic skin diathesis 0.05 0.00 0.07
Severity indexc 0.33∗∗∗ 0.32∗∗∗ 0.36∗∗∗
Number of type IV

sensitizations
0.05 0.01 0.04

Adj. R2 0.11 0.10 0.14

a1 = male and 2 = female.
bIn years.
c1 (no) to 4 (severe).
∗P < 0.05.
∗∗∗P < 0.001.

Skindex-29 (Table 5). Although controlling for all
other variables, females showed significantly more
physical and emotional but not symptom impairment
than males. No significant association was observed
between any of the subscales of the Skindex-29
and age. Duration of skin disease and atopic skin
diathesis were also unrelated to the subscales of the
Skindex-29. There were significant positive associ-
ations of all three subscales of Skindex-29 with the
severity index. Number of type IV sensitizations was
not significantly associated with any of the Skindex-
29 scales. Univariate analyses produced the same
results apart from the functioning score whose uni-
variate association with sex was non-significant but
became significant in multivariate regression (results
not shown).

Discussion

We conducted a cross-sectional analysis to ascer-
tain to what extent HRQoL is impaired in HCWs

Table 4. Results from multivariate regression analyses regressing SF-36 scales on sex, age, duration of skin disease, atopic skin diathesis,
severity, and number of type IV sensitizations

PF RPF REF SF Pain Vit MHI GHP
β β β β β β β β

Sexa 0.00 −0.11 −0.10 −0.07 −0.08 −0.13∗ −0.11 −0.02
Ageb −0.07 −0.06 −0.03 0.07 0.12 0.08 0.04 0.14∗
Duration of skin diseaseb 0.00 0.03 0.10 −0.01 −0.03 0.01 0.03 0.01
Atopic skin diathesis −0.08 0.04 −0.05 −0.08 −0.09 0.02 −0.03 −0.06
Severity indexc −0.10 −0.07 0.00 0.00 −0.23∗∗ 0.00 −0.01 0.00
Number of type IV sensitizations −0.07 0.06 0.01 −0.02 −0.06 0.04 0.03 −0.02
Adj. R2 0.01 0.01 0.01 0.01 0.06 0.01 0.01 0.01

PF, physical functioning; RPF, role-physical functioning; REF, role-emotional functioning; SF, social functioning; Vit, vitality; MHI, mental
health index; GHP, general health perception.
a1 = male and 2 = female.
bIn years.
c1 (no) to 4 (severe).
∗P < 0.05.
∗∗P < 0.01.
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with suspected OSD by comparing it with standard-
ization data and other groups of patients with skin
diseases and assess its association with variables
assumed to be potentially predictive of HRQoL
impairment.

SF-36

The present study found HCWs with suspected OSD
to have significantly lower HRQoL as measured
by the generic SF-36 in comparison to the general
population on seven of the eight scales. Lundberg
et al. (21) also found lower HRQoL (measured by
SF-36) in patients with skin diseases as compared to
the general population. With regard to PF, this pat-
tern was reversed. Our sample reported less impact
on PF than the standardization sample from the
general population. Lan et al. (3) compared HCWs
with and without hand eczema and found PF more
impaired in HCWs with hand eczema; however, the
difference was rather small (mean difference = 1.9),
whereas the differences on the other scales were
more substantial. The 10 items of the PF scale of
the SF-36 inquire about the impact of one’s health
status on one’s PF such as walking, lifting things,
and doing exercise. HCWs with skin disease may
not find that their skin disease impacts overly on
their ability to do these activities. One explanation
may be that by perceiving more of an impact in
other areas, the subjective rating of PF may become
comparatively better than it would otherwise be.
Alternatively, they may have adapted to the skin
disease by employing instrumental coping strategies
which reduce the impact of the skin disease on PF.
These interpretations need to be viewed with cau-
tion though as we do not know whether HCWs in
general and irrespective of skin disease have higher
PF than the general population. A future study could
attempt to rule out this possibility by comparing a
control group (matched HCWs without suspected
OSD) with HCWs with OSD.

The comparison with the standardization sample
with chronic skin diseases detected fewer differ-
ences. Again PF was perceived as less impaired
by HCWs with suspected OSD, and they had a
slightly better health perception than the standard-
ization sample with chronic skin diseases. These
results suggest that the generic SF-36 can detect
an expected impact on HRQoL in individuals with
skin disease including HCWs with a suspected OSD,
however not all areas appear equally affected.

The independent relationship between SF-36 and
severity of skin condition was confined to perceived
pain only. The lack of a consistent relationship
between HRQoL and severity of the skin condi-
tion mirrors previous research (11) and suggests
that HRQoL impairment is not solely dependent on

disease severity but may be explained by an interac-
tion with the patient’s personality (22) and/or the
ability to receive social support (23). In addition,
the SF-36 is a generic HRQoL measure and may
not be able to tap skin-specific aspects sufficiently.
Older HCWs with suspected OSD perceived their
health generally better than younger ones but no
other association between SF-36 scales and age was
found. Older individuals may not find the impact
on general health so debilitating because they may
consider the skin disease to be a specific rather than
a general disease, whereas for younger individuals
it may be more of a global burden. Men felt less
exhausted and tired as a result of their physical
health status (better vitality) than women replicat-
ing in part previous results (18). Duration of the
skin disease was completely unrelated to any of the
SF-36 scales suggesting no impact of duration of
skin disease on HRQoL as measured by SF-36.
Response shift theory (24) suggests that over time
patients’ perceptions as regards impairment by the
disease change and may become more favourable.

Skindex-29

Our sample reported less HRQoL impairment as
measured by the Skindex-29 than a sample of
patients with mild forms of psoriasis or atopic
dermatitis (13). However, a similar study (19)
reported Skindex-29 scores akin to what was found
in this study. We did, however, find all scales and
the total of the Skindex-29 to be moderately asso-
ciated with the severity index (while controlling for
all other variables), which supports some previous
research (12, 25, 26), but the finding is at odds with
others (11). The relationship between HRQoL and
severity appears to depend on whether HRQoL is
measured generically or specifically as we did not
find a relationship with HRQoL as measured by the
generic SF-36 (apart from pain) .

We also found a stronger impact of the skin con-
dition on the emotion scale in women. Several stud-
ies reported few or no differences between gender
with regard to HRQoL (2, 9, 27), whereas others
stated that women are likely to feel more distress
concerning their skin disease than men (28, 29).
Noticeable is the fact that only very little variance
in SF-36 domains (1–6%) but about 10–14% in the
Skindex-29 scales was explained by these variables.

A limitation of this study is that it was cross-
sectional in nature. Hence, it is not possible to anal-
yse HRQoL by following the onset of disease. The
male–female ratio was in favour of female HCWs
with suspected OSD encumbering the detection of
potential gender differences. Although females are
over-represented in HCWs with a ratio of men to
women in the population of HCWs is 1 to 5 (30), in



150 MATTERNE ET AL. Contact Dermatitis 2009: 61: 145–151

our survey only 8% were male. Thus, the observed
gender differences need to be viewed with caution.

In summary, the present study found HRQoL
as measured by the SF-36 significantly reduced in
HCWs with suspected OSD when compared with
the general population and of similar scope when
compared with patients with skin diseases. HRQoL
as measured by the Skindex-29 was similar in
comparison to a study in which CKE with suspected
OSD took part in a SIP course (19). HRQoL
(Skindex-29) appeared less impaired in HCWs with
suspected OSD in comparison to data for patients
with skin diseases (13). Specific HRQoL in HCWs
with suspected OSD may not be as impaired as one
would expect. However, severity was consistently
related to all Skindex-29 subscales but only to one
SF-36 subscale. Future studies need to corroborate
the finding of severity to be related to HRQoL
when measured specifically and should also explore
whether HCWs with suspected OSD use different
coping strategies to deal with the impact of the
skin disease than other groups of individuals with
skin disease, which might explain the differences in
HRQoL impairment we saw.
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