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IgE-mediated allergy to wood dusts probably
does not explain the high prevalence of
respiratory symptoms among Swedish

woodwork teachers
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A previous study revealed an increased occurrence of work-related
respiratory complaints among Swedish woodwork teachers. For
determination of whether an IgE-mediated mechanism was the cause of
the symptoms, 127 woodwork teachers and 111 reference subjects (other
school personnel) in Stockholm gave serum for analysis of total IgE.
Phadiatop. and RAST to extract of sawdust from five commonly used
Scandinavian woods (pine, birch, juniper, alder, and linden). The total
serum-IgE level was similar in the woodwork teachers (geometric mean 35,
range <2-1700 kU/]) and the reference group (34, <2-860 kU/1). and
the frequency of positive Phadiatop was equal (29.9°, and 31.5°,.
respectively). RAST was positive only in three cases. two reference subjects
(birch and pine) and one woodwork teacher (alder). Hence. no

correlation between exposure and sensitization to wood dust was found.
and the results do not support the assumption that the complaints related
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mediated.

Diseases and complaints involving the skin and air-
ways are common among wood-dust-exposed groups
and have been reviewed by several authors (8, 10, 12,
20, 25). A previous study of 130 Swedish woodwork
teachers found a high frequency of symptoms in the
skin, eyes, nose, throat, and lower airways (27). The
symptoms usually increased during working days
and decreased during days off. Several of the symp-
toms were related to type of ventilation and dust-
spreading factors. But individual factors, including
smoking habits and a history of hay fever or asthma
during adolescence, were associated with increased
occurrence of symptoms. Measurements performed
later in 40 workshops revealed moderate dust levels
(total dust 0.23-1.18 mg/m*) and low terpene levels
(0-6 mg/m*).

There may be various causes of the symptoms in

to exposure to dusts from the examined Scandinavian woods are Igk
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wood-dust-related complaints. This study examined
whether IgE-mediated sensitization to wood dust
could cause the symptoms. It has been postulated
that allergic mechanisms are common in patients
exposed to many different types of wood (15). But
specific IgE antibodies to wood dust have been con-
firmed in only a limited number of woods and most
often in tropical woods (12).

Among the woodwork teachers studied, Scandi-
navian woods were most commonly used, especially
pine and, to some extent, alder, birch, juniper, and
linden. Exotic woods such as teak, mahogany, and
jelutong were used less. However, the respiratory
complaints were not clearly related to the use of any
specific wood. This study focused on the most com-
mon Scandinavian woods to detect whether an IgE-
mediated mechanism caused the symptoms.
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Material and methods

Subjects

All 139 woodwork teachers employed in the Stock-
holm public school system in 1991 were included in
the study. Eleven declined to participate and one
was excluded because he was a substitute teacher.
Thus, 127 woodwork teachers (117 men and 10
women) participated, all of whom were also included
in an carlicr questionnaire study (27). The same ref-
crence group of 112 other school personnel partici-
pated. They were mainly other teachers, 103 men
and eight women (one dechned). They did not dif-
fer significantly from the woodwork teachers in
school, age, sex. smoking habits, number of classes
per week. or self-reported symptoms of atopic der-
matitis, hay fever, and asthma during adolescence.

Blood samples

Venous blood samples were drawn from all subjects.
The sera were kept frozen (- 207 ) until analyzed.

Total serum 1gE deiermination and Phadiaiop

Serum total gk fevels (Pharmacia CAP System IgE
FEIA. Uppsala. Sweden) and Phadiatop (Pharma-
cia CAP System Phadiatop FEIA) were determined
according o the manufacturer’s instructions. The
results were given in KU (or the former test and
expressed as positive or negative in the latter.

Determination of 1¢E antibodies

Extracts from five common Scandinavian woods

were prepared from stored timber by sawing cach of

the following with  circular saw and collecting the
sawdust with o vacuum cleancr:

pine { Pinus sylvesris)

birch (Benda verrucosa)

quniper (Juniperus comnunis)

alder (Alnus glutinosa incana)

linden (Tilia cordata).

The wood dust was frozen (- 20°) until prepara-
ton. A 125 wv extract was prepared in 0.15 M
NaClwith 9.02°, NaN; at room temperature for
16-18 h. The extracts were dialyzed three times
overnight in a dialysis tube which retained molecules
larger than 6-8 kDa. centrifuged for 10 min (6600 g).
and filtered through an 0.8-mm Millex-HA filter
(Millipore, Bedford. MA. USA). A total of 50 ul
undiluted extract coupled per cyanogen bromide-
activated paper disk (6). The RAST analyses were
then performed as usual with 50 ul undiluted serum
added to each disk for incubation during 3 h at room
temperature. The disks were then washed three
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times, incubated overnight with 125 Jabeled rabbit
antihuman IgE (Phadebas RAST anti-IgE tracer,
Pharmacia Diagnostics AB). The binding was de-
termined in a multigamma counter (LKB, Sweden).
The disks gave no nonspecific uptake of labeled anti-
IgE when tested against nonatopic serum samples
up to 1000 kU 1. A positive result was defined as a
value 20.35 kU/1. As a positive control, we used a
serum known to have IgE antibodies to a common
Swedish wood, spruce. This serum was positive in
avarying degree (0.6-6.6 kU /1) o all five wood dusts.

Statistics

The r-test and Fisher’s exact test were used for com-
parison of differences between the groups in fre-
quency of background data. Logistic regression was
used when evaluating the importance of smoking
habits. sex. atopy, and exposure to wood dust for the
complaints.

Results

The total serum-IgE level was similar between the
woodwork teachers (geometric mean 35, range <2-
1700 kU 1) and the reference group (geometric mean
34, range <2-860 kU1). A rather high figurc of
positive Phadiatop tests was obtained both among
the woodwork teachers (29.9°,) and among the ref-
erents (31.5" ). The difference between the groups
was not significant.

Three subjects (one woodwork teacher and two
referents) had positive RAST to different Scandina-
vian woods. The woodwork teacher, employed as
such for 21 years, had a positive RAST to alder
(0.4 kU 1). One reference subject had positive RAST
to birch (1.8 kU 1) and the other to birch (2.0 kU /1)
and pine (0.4 kU'l). All three subjects were also
positive to Phadiatop. Their total serum-IgE levels
varied between 37 and 690 kU/l. Neither reference
subject had previous occupational exposure to wood
dust. but one was exposed for 1 h weekly during
leisure time.

The occurrence of symptoms from skin, eyes,
nose. throat. and lower airways remained elevated
among the woodwork teachers also after adjustment
for occupation, smoking habits, sex. and Phadiatop
result (Table 1). Atopic subjects (defined as having
a positive Phadiatop) had a raised rate of occurrence
of itching and tears in the eyes. But atopy was not
otherwise significantly associated with the com-
plaints.

Discussion

Respiratory complaints among groups exposed to
wood dust have previously been reported; for ex-



Table 1. Occurrence of some symptoms in eyes, upper and lower airways. and skin
Odds ratios (OR) and, in parentheses, 95% confidence interval were calculated by
multiple logistic regression with adjustment for being woodwaork teacher, current smoker
female, and atopic subject. ORs for smoking and female sex are not presented here; see
previous questionnaire report (28)

Symptoms (from) Woodwork teacher Atopy*
Eye itching 4.3(1.8-10.4 25(1.1-5.3
Tears in eyes 2.6(1.1-5.9) 2.3{1.1-5.0
Nasal obstruction 12.2(5.8-25.7) 0.8{0.4-1.5)
Runny nose 4.5(2.0-9.9) 1.810.9-3.7)
Sneezing 5.8(2.9-11.7) 1.9(0.99-3.7)
Bronchial irritation 10.0(3.8-26.7) 0.9(0.4-1.9)
Wheezing 4.0(1.2-12.8) 1.110.4-3.21
Chronic bronchitis 12.1(2.8-53.2) 08(0.3-2.21

* Defined as positive Phadiatop.

ample, among joiners, cabinet-makers, and other in-
dustrial woodworkers. In these groups, an elevated
rate of occurrence of rhinitis (1, 13, 14, 19, 23, 26)
and chronic bronchitis (2, 16) has been observed. In
a previous report, we have shown that the picture of
respiratory complaints among woodwork teachers
was in accordance with that of other wood-dust-
exposed groups, and the symptoms were related to
work-environmental factors (27).

The selection of other school personnel as refer-
ents was an attempt to check other school environ-
mental factors: for example, other irritants, sick build-
ing syndrome, and stress factors. In the woodwork
teachers, the symptoms showed a work-related pat-
tern with an increase of symptoms during the work-
ing week and improvement when off work. Refer-
ence subjects with complaints showed such a work-
related pattern at a lower frequency.

The underlying mechanisms may be various. and
nonspecific irritation and specific sensitization have
often been discussed. Our aim was to determine
whether IgE-mediated allergy could be the cause of
the symptoms.

Screening for atopy was performed by Phadiatop.
This test has a high sensitivity and specificity for
clinically diagnosed inhalant allergy (9, 18. 24). A
total of 29.9°, of the woodwork teachers and 31.5°,
of the reference subjects had a positive Phadiatop.
The figures are increased compared to other popu-
lation studies (20-25° positive Phadiatop) (18, 22).
But Freidhoff et al. (11) used a skin prick test for
establishing atopy and found that the frequency of
atopy was significantly higher in adult men (36°,)
than in women (20°,). In a study population of 2076
individuals. Vervloet et al. (22) also reported that the
percentage of a positive Phadiatop was significantly
higher in men than in women. This could be an
explanation of the high frequency of atopy in our
study, because 90°, of the subjects were men.

The questionnaire study (27) indicated that self-
reported symptoms of hay fever, asthma, and atopic

Allergy tests in woodwork teachers

dermatitis during adolescence were associated with
an increased risk of several work-related complaints
in eyes, airways, and skin. But self-reported atopic
symptoms may be misclassified, leading to unreli-
able conclusions. Because the prevalence of IgE
antibodies against common inhalant allergens (as
measured with Phadiatop) was equal in our groups.
this test could not confirm the importance of atopy
for the complaints in the woodwork teachers — with
the exception of eye symptoms.

Despite the high frequency of atopy. only one
woodwork teacher had a positive RAST to a Scan-
dinavian wood (alder), and two reference subjects
had IgE antibodies to birch and pine. Hence. no
correlation between exposure and sensitization to
wood dust could be stated. The complaints related
to exposure to dusts from the examined Scandina-
vian woods were probably not IgE mediated.

Specific IgE antibodies to wood determined by a
positive radioallergosorbent test (RAST) have been
presented in some reports: for example, reports on
the following:

o western red cedar (Thuja plicara) where a positive
RAST for one allergen. plicatic acid. was detected
(21

o African zebrawood (Microberlinia) (4)

e obeche (Triplochiton scleroxyvion) (5).

But in many patients with such wood-dust-related
rhinitis;asthma, no positive RAST was found (3, 3.
7.17.21).

Skin prick tests (SPT) for wood dusts were not
performed in our study. Regarding SPT to wood
dusts in occupationally exposed groups, several stud-
ies have reported a rather low frequency of positive
SPT to wood-dust extract (5. 26). In the study of
Carosso et al. (3), both SPT and RAST to wood-
dust extracts were done in 90 woodworkers and 53
reference subjects. Only one of 12 subjects with
positive SPT to wood-dust extract had a positive
RAST (to obeche dust). Wilhelmsson et al. (26) per-
formed SPT with seven wood extracts on 23 wood-
workers with nasal symptoms consistent with hyper-
sensitivity and 14 nonallergic reference persons.
They found a positive reaction in only three wood-
workers and one reference subject. Kanerva & Vaheri
(15) reported 30 cases of occupational rhinitis with
positive nasal challenge with wood dust and found
that only 13 had a positive SPT to wood-dust ex-
tract. It can be argued that SPT is a better method
than RAST for detecting an IgE-mediated reaction
to wood-dust allergens. But if the extracts used in
SPT contain irritants, false-positive in vivo tests
would be obtained. Because there are no commercial
SPT and RAST available, it is difficult to compare
the studies. Furthermore, negative RAST resuits
could be achieved if the assay lacked the allergens or
contained too low a concentration. Since, on the one
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hand, we obtained positive RAST in three teachers
and in the positive control and. on the other hand,
negative RAST against nonatopic serum samples
with high Igk levels, we consider that our tests spe-
cifically detected subjects with IgE antibodies against
at least some wood-dust-related allergens.

The results from our study suggest that most res-
piratory complaints from teachers exposed to wood
dust are caused by irritation rather than allergy.
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