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Objectives The aims of this study were to estimate occupational skin exposure, the use of skin protection, and
the incidence of hand eczema among dental technicians.
In a retrospective cohort study, dental technicians (N=2139) and randomly selected population
controls (N=2288) received a postal questionnaire on occupational skin exposure, protective glove use, and hand
eczema, including the year of onset. The response rate was 57% for the dental technicians and 58% for the
controls.
Results Altogether 80% of the dental technicians reported skin exposure to uncured (meth)acrylates (MA), and
87% had skin contact with grinding dust from MA. Thirty-nine percent used protective gloves when handling
uncured MA. Twenty-two percent of the currently employed technicians reported participation in obligatory
training concerning the handling of thermosetting plastics, and 58% did not know how long normally used
gloves protected the skin against uncured MA. Altogether 48% of the dental technicians and 30% of the controls
reported more than 10 hand washings a day (P<0.001). For the dental technicians, the incidence of hand eczema
was 8.5 cases/1000 person-years during MA-exposed time. For the controls, the incidence was 3.3. The
incidence rate ratio for the men was 3.6 (95% CI 2.3–5.6), and for the women it was 2.4 (95% CI 1.7–3.3).
Conclusions The work of dental technicians involves frequent and unprotected exposure to MA and frequent
hand washings. Dental technicians have twice the risk of hand eczema than the general population. Efforts to
improve skin protection and increase participation in obligatory training about handling thermosetting plastics
are important.

Methods

Key terms dermatitis; epidemiology; grinding dust; incidence; hand washing; (meth)acrylates; protective
gloves; work change.

Several publications have focused on occupational skin
diseases among dental technicians (1–7). Frequent hand
washing and exposure to metals, resins, ceramics, and
(meth)acrylates (MA) are reasons for skin problems in
the occupation. In questionnaire studies, 28% of Norwegian dental technicians and 34% of Swedish ones reported skin symptoms (4, 8), and, in a cross-sectional
Danish study, the self-reported point prevalence of skin
symptoms on the hands of dental technicians was 36%
(9). No data on the incidence of hand eczema have hitherto been published.
1
2
3
4

Dental technicians have used MA for several decades.
The handling of uncured MA involves the risk of skin
exposure (10) and can cause contact sensitization, which
is well documented in dentistry (11–13). Mürer et al (9)
reported that the point prevalence of skin problems on
the hands among dental technicians who handled MA
was 38% higher than among those who had never
worked with MA. In a German study in which dental
technicians with skin symptoms were patch tested, 74%
of the diagnosed contact allergies were to MA monomers (6). Percutaneous absorption of MA (14) and
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local neurotoxic effects from MA (15) have been demonstrated among dental technicians.
Provisions given by the Swedish Work Environment
Authority for thermosetting plastics have been in effect
since 1996 (16). Work in the course of activities coming under these provisions can only be directed and done
by persons who have undergone special theoretical and
practical training concerning the hazards and precautions associated with such work.
Since protective gloves are permeable to MA, there
are obvious problems involved in protecting the skin
(17, 18). Besides gloves can be considered to obstruct
the work. The prolonged use of protective gloves is also
associated with side-effects such as skin irritation and
allergic reactions to natural rubber latex or chemicals
added to rubber gloves (19, 20).
The aims of this study were to estimate occupational skin exposure, in particular to MA, routines for the
use of protective gloves, and the incidence of hand eczema among dental technicians.

Study population and methods
Study population
Dental technicians who graduated from dental schools
in Sweden between 1949 and 1999 and whose postal
addresses were available from the Swedish Register of
Persons (N=2139), together with randomly selected population controls (N=2288) with a similar age and gender distribution, received a postal questionnaire in 2001.
After two reminders, answers were obtained from 1210
(57%) dental technicians (535 men and 675 women) and
1316 (58%) controls (567 men and 749 women). The
respondents’ mean age was 46 (range 24–77) years for
the dental technicians and 45 (range 24–77) years for
the controls. Among the 1210 responding dental technicians, 1134 (94%) had worked as a dental technician
after leaving school, 56 (5%) (21 men and 35 women)
had never actually been employed as such, and 20 persons did not report their working history. Six hundred
and forty-six (53%) (307 men and 339 women) reported being currently employed as a dental technician when
they answered the questionnaire. Their mean age was
44 (range 24–68) years.

cals, and the frequency of hand washing. Questions were
also asked about hand eczema, history of childhood eczema, and respiratory symptoms. Results regarding airway symptoms will be published separately. The questions about hand eczema were “Have you ever had hand
eczema?”, “If yes, what year did the hand eczema first
appear?”, and ”Have you had hand eczema on any occasion during the past 12 months?” The questions regarding the 1-year prevalence of hand eczema, childhood eczema, and hand washing have been validated
earlier (21–23).

Nonrespondents
One hundred and ninety-five each of the dental technicians and the controls who had not returned the questionnaire were randomly selected for a telephone interview. One person interviewed 100 dental technicians
and 72 population controls. Phone numbers not available in the directory proved to be the most common cause
for those selected not being interviewed. All of the interviewees answered questions about hand eczema,
childhood eczema, change of job, and respiratory symptoms. The wording of the questions was the same as in
the postal questionnaire. Ninety-three percent of the
dental technicians interviewed by phone had worked in
the profession after vocational school.
Data analysis and statistics
Incidence rates were calculated from the number of new
cases of hand eczema per person-year under observation (1949 through 2001). Person-years for the dental
technicians were calculated from the year they left dental school through 2001 or until they developed hand
eczema. Only years with self-reported exposure to MA
were included. Population controls contributed with person-years from 20 years of age (ie, the age at which
most dental technicians left dental school), through 2001
or until they developed hand eczema. Ninety-five percent confidence intervals (95% CI) of the incidence rate
ratios were calculated with the test-based method. For
comparison between proportions, the chi-square test was
used. The study was approved by the Ethics Committee
of the Göteborg University.

Results
Questionnaire
The dental technicians were asked about occupational
activity after leaving dental school, and the questions
concerned work with uncured MA materials, exposure
to grinding dust from MA, and glove use during MA
work. The dental technicians and controls were asked
about exposure to water and detergents, other chemi-
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Occupational skin exposure
Reported occupational skin exposure is presented in table 1. Altogether 80% of the currently employed dental
technicians reported skin exposure to uncured MA, 14%
with daily contact. Skin contact to grinding dust of cured
MA materials was reported by 87%; daily contact was
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Table 1. Self-reported occupational skin exposure among the currently employed dental technicians (N=646) and controls (N=1316).
Skin exposure

Dental technicians

Uncured (meth)acrylates
Grinding dust of cured (meth)acrylates
Water, detergents, chemicals [except (meth)acrylates] >2hours/day
Hand washing >10 times/day

Controls

Men
(%)

Women
(%)

Total
(%)

Men
(%)

Women
(%)

Total
(%)

85
91
7
39

76 a
84a
18 b
56 b

80
87
13 c
48 d

–
–
11
29

–
–
11
31

–
–
11
30

a

P<0.01 (men versus women).
P<0.001 (men versus women).
P=0.267 (dental technicians versus controls).
d P<0.001 (dental technicians versus controls).
b
c

stated by 43%. Exposure to MA was more frequent
among the men than among the women. Affirmative
answers regarding participation in obligatory training in
the handling of thermosetting plastics provided by the
Swedish Work Environment Authority (16) were given
by 22% of the currently employed dental technicians.
There was no statistically significant difference between
the dental technicians and the controls in regard to daily occupational exposure to water, detergents, or chemicals other than MA. However, the dental technicians
reported more hand washings per day than the controls
did (table 1). Female dental technicians reported more
wet work and hand washing than their male colleagues.

Use of protective gloves during (meth)acrylate work
Of the currently employed dental technicians 39% reported using protective gloves at work with uncured
MA, 29% of the men and 48% of the women (P<0.001).
Eight percent used protective gloves for grinding jobs
with cured MA materials. The use of double protective
gloves was reported by 8%, and the re-use of gloves was
admitted by 28%. The glove materials used were 42%
polyvinyl chloride (PVC), 9% natural rubber latex, 6%
nitrile rubber, and 10% polyethene (more than one answer possible). Twenty-nine percent did not know what
type of gloves they used. The reasons reported for not
using protective gloves at work with MA are presented
in table 2. Most of the nonglove users claimed that
gloves hampered their work (no difference between the
genders).
Fifty-eight percent of the dental technicians who
used gloves were ignorant of how long normally used
gloves protect against MA. Forty percent gave the (correct) answer of 1–10 minutes [dental technicians who
had participated in the training in the handling of thermosetting plastics (64%) versus those who had not
(31%) (P<0.001)].

Hand eczema
The incidence rate of hand eczema was 8.5 cases/1000
person-years for the dental technicians during MA-ex-

Table 2. Reported reasons for not using protective gloves for
(meth)acrylate work, as given by nonglove-using dental technicians (N=234) (more than one answer possible).
Reported reason for not using gloves
Gloves obstruct work
No direct skin contact with (meth)acrylates
Nobody uses gloves at my workplace
No good gloves available at my workplace
Skin symptoms from gloves
The expense
Other reasons

Total
(%)
56
40
8
5
1
0
18

posed worktime (table 3). For the control persons the
incidence rate was 3.3 cases/1000 person-years, giving
an incidence rate ratio (IRR) of 2.6 (95% CI 2.0–3.4),
3.6 (95% CI 2.3–5.6) for the men and 2.4 (95% CI 1.7–
3.3) for the women. The female dental technicians had
the highest incidence, 10.8 cases/1000 person-years. For
the dental technicians the incidence was higher for the
time before 1992 in contrast to that of the controls, who
had a higher incidence for the later time period (table
3). A history of childhood eczema was reported by
12.4% of the dental technicians and 14.0% of the controls (P=0.26).
Among those who reported hand eczema, 63% of the
dental technicians and 53% of the controls (P<0.05) had
consulted a physician about their eczema. Of all those
who had ever worked as a dental technician, 3.1% reported a change in work due to hand eczema versus
1.7% of the controls (P<0.05).

Nonrespondents
The prevalence of hand eczema was higher among the
respondents to the postal questionnaire than among
those answering the telephone interview. For the dental
technicians, the cumulative prevalence was 20.1% for
the mail respondents and 13.0% for the telephone respondents (P=0.09), and for the controls the corresponding values were 13.4% and 4.2%, respectively (P=0.01).
None of those interviewed by phone had changed jobs
due to hand eczema.
Scand J Work Environ Health 2006, vol 32, no 3
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Table 3. Self-reported incidence (cases/1000 person-years) of hand eczema among dental technicians [(meth)acrylate-exposed time]
and controls during different time periods.
Group

1949–2001

1949–1991

1992–2001

Incidence
(cases/
1000 personyears)

Cases
(N)

Personyears

Incidence
(cases/
1000 personyears)

Cases
(N)

Personyears

Incidence
(cases/
1000 personyears)

Cases
(N)

Personyears

6.8
10.8
8.5

49
59
108

7184
5462
12646

7.2
11.6
8.9

37
41
78

5170
3549
8719

6.0
9.4
7.6

12
18
30

2014
1913
3927

1.9
4.6
3.3

30
73
103

15658
16015
31673

1.8
3.8
2.8

19
37
56

10329
9789
20118

2.1
5.8
4.1

11
36
47

5329
6226
11555

Dental technicians
Men
Women
Total
Controls
Men
Women
Total

Discussion
There are several reasons for avoiding occupational
hand eczema. For preventive measures to be successful, knowledge of harmful skin exposure and a positive
attitude among users are required. Hand eczema is the
most common occupational skin disease, and follow-up
studies show that it has a clear tendency to become
chronic (24).
This study sought to obtain information on skin exposure and skin protection from the majority of occupationally active dental technicians in Sweden. In addition to questions on exposure, several questions regarding factors of importance for practical prevention were
included (eg, attitudes towards gloves and participation
in obligatory work-environment training). Information
on current and previous exposure to MA was obtained.
Most of the dental technicians, more of the men than
the women, reported skin exposure to uncured
(meth)acrylates, and almost all of the technicians were
exposed to (meth)acrylate grinding dust. The monomers
of these chemicals are well documented contact sensitizers (6, 12). The allergenic property is restricted to the
monomer, but skin reactions to cured grinding dust are
probably caused by mechanical skin injuries from sharp
dust particles.
Dental technicians, in particular men, reported infrequent glove use when handling MA. Less than half
used protective gloves for work with uncured MA, and
90% had no skin protection when exposed to grinding
dust. The main reason for not using gloves was that they
hampered the work. The glove material most frequently used was PVC, which is gratifying, considering the
possible side-effects of natural rubber latex (20). Protection against MA is similar for PVC, natural rubber
latex, and nitrile rubber and unfortunately lasts only for
a few minutes (17, 18). This short protection time implies that a frequent change of gloves is necessary to
achieve proper skin protection. The knowledge among
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the dental technicians about protection against MA was
insufficient, and a remarkably low participation in the
obligatory training regarding the handling of thermosetting plastics (16) was reported (only 22%). It seems,
however, that participation in such training contributes
to better knowledge of skin protection. The use of double layers of protective gloves in order to increase the
protection against MA has been discussed (18). Whenever possible, nontouch techniques should be preferred
when MA is handled, but, in manual dental technicians’
work, such techniques are probably difficult to apply
fully. It may be possible to increase glove use, if wellfitting, comfortable gloves intended for each worktask
(eg, high-quality cotton gloves for protection against
grinding dust) are introduced. Regarding the protective
capacity of occlusive gloves, new materials are to be
expected.
As expected, the incidence of hand eczema was
higher among dental technicians than among the general population (IRR 2.6). For both the dental technicians
and controls of our study, the incidence was higher
among the women than among the men. However, the
difference between the genders was less pronounced
among the technicians, a finding indicating occupational
skin hazards. A higher hand eczema incidence among
women is usually attributed to increased total wet exposure, including domestic work and child care (25). In
a previous study of hand eczema incidence in the general population of Göteborg, Sweden, with the use of a
similar retrospective study design, the highest incidence
of hand eczema was found for women between 20 and
30 years of age (26). A well-known risk factor for hand
eczema is history of childhood eczema (27). Such a history was reported by similar proportions of the dental
technicians and controls in this study and can thus not
explain the difference in the hand eczema incidence. It
seems that hand eczema gives more consequences in the
form of medical consultations and change of jobs among
dental technicians than among population controls. This
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situation may reflect problems in working as a dental
technician if a person has hand eczema—or maybe more
severe hand eczema among dental technicians.
Wet work and hand washing are risk factors for hand
eczema. The dental technicians reported the same extent of wet work as the controls but significantly more
hand washing. The greater amount of hand washing may
contribute to the increased incidence of hand eczema
observed among the dental technicians.
Occupational exposure to MA and an increased incidence of hand eczema among dental technicians were
confirmed. However, as no patch testing was performed,
we do not know what proportion of the hand eczema
cases was caused by contact allergy to MA; patch testing is the only method with which to diagnose contact
allergy (28). It is probable that most of the hand eczema cases were related to skin irritant exposure, as was
found in a previous study of Swedish dentists, another
group with frequent occupational exposure to MA (13).
As the hand eczema cases were scattered all over the
country, a clinical examination was not feasible.
In our study we used a retrospective design. Some
interviewees may forget that they had had hand eczema
a long time ago, and thus the incidence rates may be
underestimated. Such underestimation was found for the
controls (table 3) in agreement with previous observations of the general population, (26). In contrast, the incidence rate for dental technicians during the previous
10 years was lower than further back in time. A possible improvement in the work environment and an awareness of occupational hazards during the period studied
may be responsible for the decreasing incidence of hand
eczema among dental technicians.
Since the response rate was rather low, we performed a nonrespondent study. It showed a tendency
towards reports of less hand eczema among the telephone respondents than among the postal respondents,
among both the dental technicians and the controls. Thus
our estimated incidence rate ratios were probably not
biased towards an overestimation of the risks.
In conclusion, the study confirms frequent and unprotected skin exposure to MA and frequent hand washings among dental technicians. A more-than-doubled
risk of hand eczema than among the general population
makes the job of dental technicians a high-risk occupation for hand eczema. Efforts to improve skin protection and to increase participation in obligatory training
regarding the handling of thermosetting plastics are important.
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