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Abstract
Objectives—To estimate the risk of bakers
developing hand eczema. The importance
of atopy was studied as well as change of
job due to hand eczema.
Methods—A retrospective cohort study
was performed among bakers trained in
Swedish trade schools in 1961–89
(n=2923). School referents followed other
programmes (n=1258); population controls were randomly selected from the
general population (n=1258). A questionnaire on self reported hand eczema, year
of onset of hand eczema, change of work
due to hand eczema, childhood eczema,
family atopy, and work history was posted
to all participants.
Results—The incidence of hand eczema
among male controls was 4.4–5.4 cases/
1000 person-years compared with 16.7 for
bakery work. The corresponding figures
for women were 11.3–14.1 compared with
34.4. The relative risk for male bakers was
3.5 (95% confidence interval (95% CI) 2.8
to 4.5) and for female bakers 2.8 (2.2 to
3.6). Skin atopy increased the incidence
about threefold and a synergistic eVect of
atopy and exposure was indicated. Also,
bakers had changed job significantly more
often than controls.
Conclusions—Swedish bakers, mainly
working during the 1970s and 1980s, have
about a threefold increased risk of hand
eczema. There seems to be a synergistic
eVect of atopy and occupational exposure.
(Occup Environ Med 1998;55:750–754)
Keywords: bakers; epidemiology; hand eczema

Work related skin symptoms in bakers are
reported in the scientific literature.1 The work
entails heavy skin exposure of the hands and
lower arms mainly to flour and moisture. This
can cause skin irritation, contact urticaria,2 and
protein dermatitis.3 Contact allergy—for example, to flour additives as antioxidants, spices
and flavouring agents—is also reported.4 5
Risk estimates of occupational skin diseases
in bakers are sparse. In the Swedish Information System on Occupational Injuries bakers report occupational skin disease four times
more often than the average (Börje Bengtsson,
National Board of Occupational Safety and
Health, Sweden, personal communication,
1997). Tacke et al calculated incidences of
occupational skin disease in bakers from the
occupational diseases register in North
Bavaria.6 They found 4.9 cases per 1000 bakers

a year in male bakers and 12.0 in female bakers
during a 3 year period 1990–3.
Several studies have indicated that bakers
with atopy have a higher risk of occupational
skin disease.7 8 Tacke et al reported that about
60% of bakers with occupational skin disease
had atopic skin diathesis, and about 40% respiratory atopy.6
Baking is mainly a manual job and the baker
is dependent on intact skin on the hands, so
bakers with work related skin symptoms are
likely to change job. In a study of hand eczema
in Göteborg, Sweden, during the 1980s, it was
estimated that 11% of the bakers had changed
occupation because of hand eczema.9
The objective of the present investigation
was to estimate the prevalence and incidence of
hand eczema in bakers. The importance of
atopy was also studied as well as change of job
due to hand eczema.
Materials and methods
STUDY DESIGN AND SUBJECTS

The design is a retrospective cohort study with
a self administered postal questionnaire. The
subjects comprised all people born 1943–72
who had graduated from bakery classes in
Swedish trade schools from 1961 to 1989
according to school records. These people usually followed the bakery programme for two
years, beginning at the age of 16. In this way
2986 people, trained to become bakers, were
identified.
Two control groups were used in the study.
One group (school controls) comprised people
born between 1943 and 1972, who went to the
same trade schools, at the same time as the
bakers, but followed another programme. They
were mostly trained in other trades of the food
processing industry such as butchers, cooks, or
brewery or dairy workers. For every 10 bakers,
four controls from the same school and year
were selected at random. The total number of
school controls was 1290.
Ninety five bakers and school controls were
not found in the population register in 1992
and were excluded from the study. Of these, 12
were dead, 14 had emigrated, and three were
changing address at the time of the study. The
register was not allowed to give the addresses of
another three people, and 63 people were not
located in the register, probably because of
changed social security numbers or emigration
without notifying the authorities. After these
exclusions 2923 bakers and 1258 school
controls remained.
A second control group (population controls) was selected at random from the Swedish
population register, stratified for sex and
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Table 2 Incidences (cases/1000 person-years) of hand
eczema in former student bakers and controls with onset at
>18y (number of incident cases of hand eczema are in
parentheses)

Former student bakers
Men

Women

16.7 (114)
4.5 (40)
5.4 (39)
4.4 (32)

34.4 (87)
11.7 (54)
14.1 (54)
11.3 (43)

Ever worked as baker

Cumulative prevalence of hand eczema:
>18 y at onset:
Men
Women
<15 y at onset:
Men
Women
1 y period prevalence of hand eczema:
Men
Women
History of childhood eczema:
Men
Women
Changed job due to hand eczema:
Men
Women

Yes
(n=1644)

No
(n=558)

School
controls
(n=931)

Population
controls
(n=930)

15.0
20.3

8.0**
12.9**

8.2**
15.1*

6.8***
12.1**

3.0
4.1

3.9
3.5

2.5
3.5

4.5
5.4

8.2
15.0

4.3*
12.7

7.5
13.9

7.5
9.4*

11.0
16.8

11.1
16.6

11.0
16.1

12.7
20.5

5.6
7.4

3.7
5.3

2.3**
6.4

2.1**
3.1**

*p<0.05; **p<0.01; ***p<0.001 v former student bakers who had worked as bakers.

10-year birth group. This comprised 1258
people.
The study was approved by the committee of
ethics of Göteborg University and by the Data
Inspectorate.
QUESTIONNAIRE

A self administered questionnaire was posted
to all participants in late 1992. The question
about eczema (question 13 (Q13)) was: “Do
you have or have you had hand eczema?” If this
question was answered yes the following questions were: Q14A “How old were you when the
hand eczema started?”; Q14B “Have you had
hand eczema at any occasion in the past 12
months?”. Hand eczema was defined as a positive answer to question Q13. The question
about change of work was: Q20C “Have you
ever changed job due to hand eczema?”.
There were two questions on history of skin
atopy: Q19 “Did you have childhood eczema?”
and Q21C “Have any of your parents or
siblings suVered from atopic eczema?”. Questions on respiratory atopic history were: Q11A
“Do you have or have you had hay fever?”;
Q21A “Have any of your parents or siblings
suVered from asthma? “, or Q21B “hay fever?”.
The questionnaire also contained information on occupational history and respiratory
symptoms. The results on occurrence of
asthma have been published elsewhere.10
A total of 5439 questionnaires were sent out.
The response rates after two reminders were:
former baker students 2226/2923 (76.2%),
school controls 931/1258 (74.0%), population
controls 930/1258 (73.9%).
RELIABILITY

A second, identical questionnaire was posted to
200 randomly selected people who had answered the first questionnaire without any
reminder. The second questionnaire was sent
out 5 months after the first one. The response
rate was 73%. The agreement between discrete
variables was estimated by the ê coeYcient.11
The ê coeYcient of the question on hand
eczema (Q13) was 0.79.

Former student bakers:
When working as baker
When in other occupations
School controls
Population controls

The reliability of the temporal aspect of the
onset of hand eczema (Q14A) was also studied.
There were 36 people who had had hand
eczema on both occasions. One of them did not
answer question 14A on the second occasion.
Eleven people gave identical answers to question 14A on the two occasions, the answers of
12 people diVered by 1 year, in six people it
diVered by 2 years, in three people the
diVerence was three years, in one person the
diVerence was 6, and in two people 7 years.
DATA ANALYSIS

Incidences were calculated by the number of
new cases of hand eczema per person-years
under observation (1961–92). The personyears in bakers and school controls were calculated from the year they left the trade school
programme until 1992 or until they developed
hand eczema. Population controls contributed
with person-years from 18 years of age—that is,
the age at which most bakers left school—until
1992, or until they developed hand eczema. If
hand eczema was reported before the age of 18
or if the starting year of the eczema was
unknown, the subject was excluded from the
incidence study. In bakers, the incidence was
calculated separately for time as a baker, and
for time in other occupations. Incidence rate
ratios were calculated and are referred to as
relative risks. 95% Confidence intervals (95%
CIs) of the relative risk were calculated with the
test based method.12 DiVerences between incidences were evaluated with a normal approximation of a binominal test. The p values for
diVerences in prevalences were calculated with
the ÷2 test. Only p values <0.05 are indicated.
Results
Of the 2226 former baker students who
answered the questionnaire, 1644 (73.9%) had
worked as bakers after leaving school, 558
(25.1%) had never worked as bakers, and 24
(1.0%) did not report their working history.
The mean age for men (n=1280) was 31 years,
and for women (n=946) 27 years.
Hand eczema generally occurred more often
among women than men (tables 1 and 2). The
cumulative prevalences of hand eczema with
onset at the age of >18 were significantly
higher in both men and women among the
former baker students who had worked as bakers than in all other groups. The diVerences
between the groups were small and were not
significant in the cumulative prevalence with
onset of hand eczema at <15 years of age (table
1). In male former baker students there was a
significantly higher 1 year period prevalence of
hand eczema among those who had worked as
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Table 1 Cumulative and 1 year period prevalences (%) of self reported hand eczema and
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Men

Women

Comparison group

Relative
risk

95% CI

Relative
risk

95% CI

When in other occupations
School controls
Population controls

3.7
3.1
3.8

2.6 to 5.3
2.2 to 4.4
2.6 to 5.5

2.9
2.4
3.0

2.3 to 3.8
1.9 to 3.2
2.2 to 4.3

Table 4 Incidences (cases/1000 person-years) of hand eczema with onset at >18y relative
to reported childhood eczema (Q19) or a family history of atopic eczema (Q21 C)
(number of incident cases are within parentheses)
Former student bakers

Men:
Childhood eczema:
Yes
No
Family history:
Yes
No
Women:
Childhood eczema:
Yes
No
Family history:
Yes
No

When working
as bakers

When in other
occupations

School
controls

Population
controls

47.1 (22)***
14.3 (88)

11.4 (7)**
4.0 (32)

9.7 (6)
4.8 (31)

11.2 (7)**
3.8 (25)

23.2 (9)
16.4 (91)

16.1 (9)***
3.8 (28)

6.2 (3)
4.7 (28)

6.2 (3)
4.0 (24)

71.7 (23)***
29.0 (63)

21.9 (12)*
10.5 (41)

23.4 (12)
12.8 (42)

31.8 (16)***
8.1 (26)

75.7 (19)***
27.9 (57)

24.2 (12)*
10.7 (39)

14.8 (7)
14.6 (45)

24.2 (11)**
9.5 (27)

*p<0.05; **p<0.01; ***p<0.001people with v people without childhood eczema or family history.

Table 5 Incidence (cases/1000 person-years) of hand eczema with onset at >18 y relative
to reported previous onset of hay fever or a family history of hay fever (number of incident
cases are within parentheses)
Former student bakers

Men:
Previous hay fever:
Yes
No
Family history of hay fever:
Yes
No
Women:
Previous own hay fever:
Yes
No
Family history of hay fever:
Yes
No

When in
other
occupations

When
working as
bakers

School
controls

Population
controls

25.0 (19)
15.7 (95)

6.3 (6)
4.2 (34)

4.7 (5)
5.5 (34)

9.9 (7)*
3.8 (25)

25.5 (20)
16.5 (88)

7.1 (6)
3.7 (27)

10.1 (11)*
4.7 (26)

7.0 (8)
3.7 (21)

37.9 (10)
34.1 (77)

21.5 (10)*
10.6 (44)

19.4 (9)
13.4 (45)

26.9 (13)***
9.1 (30)

45.7 (20)
29.1 (55)

18.4 (15)
10.5 (36)

15.4 (9)
13.9 (41)

16.9 (12)
9.6 (26)

*p<0.05; ***p<0.001 people with v people without hay fever.

a baker, than among those who had not. In
female former baker students who had worked
as bakers the 1 year prevalence was significantly higher than population controls.
Female bakers had the highest incidences of
hand eczema, 34.4 cases/1000 person-years,
whereas male bakers had an incidence of 16.7
(table 2).
For both sexes, the relative risk of hand
eczema was significantly greater for work as a
baker than for any comparison group (table 3).
The estimated relative risks were of similar size
for the diVerent comparison groups (range
2.4–3.8).
In all, 34% of all people in the study with
hand eczema reported eczema in childhood,
this ranged from 29% among former baker
students who had ever worked as bakers to
47% among population controls. Of all subjects with childhood eczema 44% had devel-

Table 6 Incidences (cases/1000 person-years) of hand
eczema while working as a baker, according to time after
start of employment (number of incident cases are within
parentheses)
Years after start of employment

Men
Women

<1

2-5

>6

23.4 (31)
43.5 (39)

21.3 (50)
33.7 (38)

10.5 (33)
20.0 (10)

oped hand eczema, the rate being highest
among those who had ever worked as bakers
(48%).
The incidences of hand eczema relative to
atopic history are shown in table 4. People with
a history of childhood eczema (affirmative
answer to Q19) or a family history of atopic
eczema among next of kin (Q21C) had higher
incidences than those without such a history.
Female bakers reporting childhood eczema
had the highest incidences; about 70 cases/
1000 person-years.
A history of own or family hay fever
(aYrmative answer to either Q11A or Q21B)
increased the incidence of eczema by a factor of
about 1.5 (table 5).
A history of childhood eczema was slightly
more frequent in both male and female
population controls, but the diVerences were
not significantly diVerent from the other
groups (table 1).
The highest incidence of hand eczema
occurred during the first year of employment as
a baker (table 6). Even after >6 years as a baker
the incidences were about twice as high as
among controls.
Male bakers reported change of job due to
hand eczema significantly more often than
both control groups and female bakers more
often than the population controls (table 1). Of
the bakers with hand eczema 31% had changed
job due to the disease, significantly more (p <
0.01) than among the referents (18%). Of the
bakers who had changed job because of hand
eczema, 58% had a history of childhood
eczema.
Discussion
The study confirms that hand eczema is a
common skin disease that aVects women more
often than men. Some cases are related to
occupational exposure and our results designate bakery work as a risk occupation. A
history of atopy increases the risk of hand
eczema.
ASPECTS OF VALIDITY

A longitudinal study was chosen instead of a
cross sectional design to minimise problems
such as selection bias and examination of a
survival population. By using a postal questionnaire we were restricted to defining hand
eczema as either a complex of skin symptoms
or as a self reported diagnosis, the option that
we chose. A clinical diagnosis by a dermatologist is often regarded as the gold standard of
the diagnosis of hand eczema but only
prevalent cases can be verified. The symptoms
of hand eczema usually fluctuate with periods
free of symptoms.13 Thus, if the eczematic
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Table 3 Relative risk of hand eczema while working as a baker, v time in other
occupations, school and population controls with onset at >18 y
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COMPARISONS WITH OTHER STUDIES OF
INCIDENCE

We found incidences of hand eczema during
work as a baker of 16.7/1000 person-years for
men and 34.4/1000 for women. The corresponding incidences of Tacke et al were
4.9/1000 person-years in men and 12.0/1000
among women.6 In that study the outcome
variable was occupational hand eczema diagnosed by an oYcial government physician. If
the background incidence of hand eczema of
population controls in our study is subtracted
from the incidences during bakery work the
incidence for male bakers is 12.3 and for
female bakers 23.1. The diVerences in incidences between the two studies can be
explained by diVerent diagnostic definitions of
hand eczema and data sets obtained in
diVerent ways.

Smit and Coenraads18 studied the incidence
of hand eczema in 371 nurses (69% were
women) in a retrospective cohort. Hand
eczema was defined as a positive answer to a
complex of questions on skin symptoms. In all
there were 18 incident cases with known time
of onset giving an incidence of 42/1000
person-years. The incidence during the first
year of employment was 61. OYce employees
(n=115) served as controls, one reported case
of hand eczema with known time of onset
among them gave an incidence of 6/1000
person-years which is in the same order of
magnitude as the controls in our study (table
2). A prospective study of hand dermatitis in
apprentice hairdressers and nurses19 found
high incidences, 328/1000 and 145/1000
person-years, respectively. The explanation
may be a more generous diagnostic definition
of hand dermatitis and a high risk during trade
training.
Our study showed the highest incidences
during the first year of employment as a baker
(table 6). This may indicate that hand eczema
is induced quickly in bakers but might also be
an eVect of a higher skin sensitivity generally at
younger ages.
ATOPY

Childhood eczema has been shown to be a risk
factor for adult hand eczema in several
studies,20–23 and so is previous asthma or hay
fever in some studies21 but not all.20
Skin atopy was in this study defined as either
a history of own childhood eczema or atopic
eczema among next of kin. Both definitions of
atopy had a profound and similar eVect on the
incidences of hand eczema as shown in table 4.
The frequency of skin atopy among incident
cases of hand eczema in bakers in our study
was 31%. This contrasts with the 60% atopic
skin diathesis of Tacke et al and probably
reflects the diVerence in defining hand eczema
compared with our study.
The impact of childhood eczema and work
as a baker on the incidence of hand eczema in
men can be estimated. According to table 4 the
relative risk for the atopic component in male
population controls was 11.2/3.8∼3 and for the
exposure component 47.1/11.4∼4. The combined relative risk of atopy and exposure is
47.1/4.0∼12, which fits well with a multiplicative synergistic eVect (3×4=12) of atopy and
exposure. An additive model gives a less good
fit: 4.0+(14.3−4.0)+(11.4−4.0)<<47.1. A
similar result was also obtained for women,
whereas the eVect of a family history seems less
pronounced. Respiratory atopy was a weaker
predictor and in general increased the incidence of hand eczema by a factor of about 1.5
(table 5).
EXCLUSION OF ATOPIC PEOPLE

It is sometimes proposed that people with
atopy should not be employed in risk occupations, such as bakers. The impact of such an
exclusion can be estimated if atopy is defined as
childhood eczema and its prevalence in men
was 12.7% according to table 1. If 1000 men
from the general population are employed as
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symptoms disappear, either spontaneously, or
for example by change of work, the diagnosis
must be based on history or medical records
alone.
Selection bias could be operating in the
study. A self selection out of bakery school
seems most probable and is supported by marginally lower prevalences of childhood eczema
and hand eczema before the age of 15 among
baker students (table 1). The school controls
were originally chosen for the respiratory part
of the study and are not ideal for the dermatological aspect as the other food processing
trades also entail skin exposure causing hand
eczema. Among the school controls a self
selection process is indicated of people with a
history of skin atopy leaving the trade school, as
is the case with bakers (table 1).
Information bias could have been introduced
if the bakers tended to describe the onset of
hand eczema to time during work as a baker.
The high reliability of the question on onset of
hand eczema is somewhat against such a time
of onset bias. Furthermore, the incidences in
bakers when in other occupations were similar
to those in the other controls.
The fluctuating natural history of hand
eczema makes it diYcult to diagnose accurately
as not all cases are prevalent at a certain point
of time. Smit et al14 made a cross sectional
questionnaire study of 207 nurses and found
that a self reported diagnosis had a sensitivity
of 65% and a specificity of 93% compared with
a clinical examination by a dermatologist. The
1 year period prevalence was similar between
self reported diagnosis (19.3%) and clinical
evaluations by a dermatologist (18.3%). In a
questionnaire study on male car mechanics,
Meding et al15 used the same questions on hand
eczema as in our study. A clinical examination
by a dermatologist was performed in 145 people. The specificity of that study was 96% and
the sensitivity 59%.
We have used the history of hay fever as a
measure of atopy as the use of biomarkers was
considered not to be feasable in this study. For
respiratory atopy, self reported hay fever has
been compared with Phadiatop screening16 or a
skin prick test.17 The positive predictive values
were 37% and 43%, respectively.
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ADVANTAGE OF INCIDENCE STUDY

The study clearly illustrates the advantage of
estimating the incidence rather than the prevalence. The ratio of one year period prevalences
of hand eczema between bakers and population
controls for men was 1.1 (NS) and 1.6 for
women (p<0.05). The corresponding ratios for
cumulative prevalences of hand eczema with
onset after 18 years were 2.2 for men and 1.7
for women (both p<0.01) This should be compared with relative risks of incidence of 3–4. If
the study had been cross sectional, the
prevalence ratios would probably have been
even smaller due to selection bias, some of the
aVected bakers would have changed job
because of hand eczema. The longitudinal
study design elucidates this problem of job
change, nearly one third (31%) of all incident
cases in bakers had changed job.
Conclusions
Bakers have higher cumulative prevalences and
incidences of hand eczema than controls with
relative risks of 3–4 in both sexes. This adds
epidemiological support to the concept of hand
eczema as an occupational disease in bakers.
Atopy increases the risk further, possibly in a
synergistic manner. Furthermore, bakers
change job due to hand eczema more often
than controls.
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bakers (127 atopic, 873 non-atopic) and are
followed up for 10 years, the atopic bakers will
accumulate 1270 person years and non-atopic
bakers 8730. Sixty cases of hand eczema will
occur among the atopic bakers (47.1×1.27)
and 125 cases among non-atopic bakers
(14.3×8.73).
If 1000 non-atopic men were employed
instead there would have been 143 cases. The
preventive eVect would be 42 cases (185−143).
That means that 42/185 (24%) of cases of hand
eczema among bakers would have been prevented if no atopic people had been employed.

