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TypeIV allergy in the food processing industry:
sensitization profiles in bakers, cooks and butchers
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Data about the impact of allergic contact dermatitis in food processing occupations are scarce.
The objective of this study was to identify the most frequent allergens and sensitization profiles in
employees of the food processing industry. The results of patch testing performed in 873 bakers,
cooks and butchers suspected of having occupational allergic contact dermatitis from 33 dermato-
logical departments of the Information Network of Departments of Dermatology (IVDK) from
1992 to 1999 were analysed. A final diagnosis of allergic contact dermatitis was made in 213
patients (24.4%). Qualitative and quantitative differences in allergen profiles could be identified.
Significantly higher sensitization rates were found in employees in the food processing industry,
compared to the total test population, for nickel sulphate (22.4% versus 17.2%, p� 0.0005), thiur-
am mix (4.9% versus 2.6%, p� 0.0005), formaldehyde (3.5% versus 2.1%, p� 0.005) and Composi-
tae mix (6.2%, p� 0.0005). Significantly lower sensitization rates were found for thimerosal (4.5%
versus 6.9%, p� 0.05). For patch testing in food workers, we recommend the standard, the rubber
and the Compositae series, as well as patients’ own products according to the individual history.
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Occupational skin disease (OSD) is an important
problem in the food processing trades. In 1998, oc-
cupational skin disease ranked second after baker’s
asthma in the occupational disease statistics of the
social liability insurer of the food processing indus-
try (BGN). Particularly bakers and confectioners
were affected, as well as cooks and caterers (1).

*Co-operating departments of the IVDK: Aachen
(Dickel, Merk), Augsburg ( Ludwig), Berlin Benjamin
Franklin (Tebbe, Treudler), Berlin Charité (Laubstein,
Zuberbier), Berlin Rudolf Virchow (Grabbe, Zuberbier),
Bochum (Szliska, Straube), Dortmund (Frosch, Pilz),
Dresden (Richter), Duisburg (Schaller), Erlangen (Fart-
asch), Essen (Ockenfels, Hillen), Göttingen (Fuchs, Ge-
ier), Graz (Aberer, Kränke), Halle (Gaber, Lubbe),
Hamburg (Kiehn, Vieluf), Heidelberg (Hartmann,
Schulze-Dirks), Homburg/Saar (Koch), Jena (Bauer),
Kiel (Brasch), Lübeck (Kreusch, Grabbe), Magdeburg
(Jappe), Mainz (Becker), Mannheim (Bayerl), Marburg
(Effendy), Munich LMU (Rueff, Przybilla), Munich
Schwabing (Agathos), Munich TU (Rakoski), Nürnberg
(Muller), Osnabrück (Uter), Rostock (Heise), Tübingen
(Lischka), Ulm (Gall), Wuppertal (Mainusch, Raguz).

The most common diagnosis is irritant contact
dermatitis, due to continual wet work, contact
with irritant food ingredients, as well as contact
with detergents and disinfectants. Not only experi-
enced workers are at risk. The disease history of
employees starts early in their vocational training,
when up to one third of baker’s apprentices de-
velop OSD in the first 6months and continue to
have it until the end of their training (2, 3). The
continual contact of eczematous skin with occu-
pational allergens may be followed by the develop-
ment of allergic contact dermatitis (ACD). Tacke
et al. (4) reported allergic contact dermatitis in
12% of bakers, 10% of confectioners and 5% of
cooks included in a population-based study on the
frequency of OSD from 1990 to 1993 in North Ba-
varia (4). Gebhardt et al. (5) evaluated IVDK
patch test data in 88 bakers suspected of having
occupational allergic contact dermatitis and found
allergic contact dermatitis in 28.4% of the em-
ployees (5). Besides one big survey in workers of
the food industry (6), current knowledge of the rel-
evant allergens is mainly based on various case re-
ports, reviews of selected food allergens or small
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case series (5, 7–16). Concerning the negative im-
pact of occupational sensitization, possibly leading
to loss of job, retraining and unemployment, re-
liable data on sensitization rates and profiles in the
food processing industry are urgently needed. The
aim of this study was to identify the most frequent
allergens, the sensitization profiles and the relative
sensitization risks causing TypeIV allergies in
bakers, cooks and butchers, thus providing reliable
data for preventive, diagnostic and therapeutic
strategies.

Patients and Methods

A retrospective data analysis of the patch test data
of 873 employees (340 bakers, 403 cooks and 130
butchers) in the food processing industry was per-
formed. The workers had been tested for occu-
pational allergic contact dermatitis from 1992 to
1999 in 33 departments co-operating in the Infor-
mation Network of Departments of Dermatology
(IVDK). To secure a high standard of quality in
the performance of test procedures, data collection
and processing in the individual co-operating
clinics, standardized procedures are in place.
Moreover, quality control of the data transferred
to the IVDK headquarters is performed regularly
with every data delivery. Workshops of the IVDK,
where data quality aspects are discussed, are held
twice a year (17, 18). Sensitization rates were com-
pared to the total test population of 71,872 pa-
tients without food processing occupations from
1992 to 1999. To decrease contamination from leis-
ure-time allergens, data of patients were only ana-
lysed if they had been tested on suspicion of an
occupational disease. In 817 (94%) of patients the
dermatitis was localized on the hands. 425 (48.7%)
of the patients from food processing occupations
were male, and 233 (26.7%) were 40years or older.
209 patients (23.9%) reported past or present atop-
ic dermatitis, 191 patients (21.9%) reported al-
lergic rhinitis, and 73 patients (8.4%) had bron-
chial asthma. The standard series recommended by
the German Contact Dermatitis Research Group
(DKG) was tested in 816 patients (93.5%). Other
specific allergens were tested when indicated by the
patients’ histories. Tests were performed according
to internationally accepted recommendations (19–
22). Patch test substances were mainly purchased
from Hermal (Reinbek, Germany). Finn
Chambers on Scanpor (27 depts.), Hayes test
chambers (3 depts.), Curatest F Lohmann (2
depts.) and Leukotest (1 dept.) were used for appli-
cation of the test substances. Patch tests were ap-
plied for 24h in 338 patients (38.7%) and for 48h
in 535 patients (61.3%). Readings were done after
48 and 72h. For this analysis, only readings at day

3 (72h) were considered. Sensitization rates rather
than data on the relevance of the patch test results
were used for the analysis. Data on both the sensit-
ization rates and the relevance of patch test results
were routinely documented in the IVDK. At pres-
ent, there is no commonly agreed concept for the
evaluation of relevance (23–25). Therefore, we re-
garded relevance data, apart from their import-
ance to the individual patient, to be less reliable
than sensitization rates for this analysis. For com-
parability, patch test data were standardized by age
and sex, following the recommendations on PAFS
(population adjusted frequency of sensitization)
(26, 27), where appropriate. Differences between
the sensitization rates in the study group and the
control group were tested by c2 test statistics for
standardized rates. Odds ratios (95% confidence
limits) for the leading allergens in bakers, cooks
and butchers were calculated (28, 29). Hypothesis
testing was applicable for allergens tested in at
least 90% of the study population and the control
group (Table1, allergens 1–14). Data for the re-
maining allergens (Table1, allergens 15–20) must
be interpreted with caution, because these aller-
gens were tested in less than 90% of the study
population. A sensitivity analysis was performed.
Statistics were performed using the statistical
packages of SAS (SAS Institute, Cary, NC, USA)
and SPSS 10, Windows NT.

Results

A final diagnosis of allergic contact dermatitis was
made in 213 patients (24.4%). Irritant contact der-
matitis was diagnosed in 334 (38.3%) and atopic
dermatitis in 197 patients (12.2%). Protein contact
dermatitis was diagnosed in 24 (2.7%) and contact
urticaria in 13 patients (1.5%). The remaining
cases were due to other defined dermatological dis-
eases, e.g. psoriasis and fungal infections. 434 pa-
tients (49.7%) had positive patch test reactions to
1109 allergens (each substance was counted only
once per patient). Thus, the average was 2.55 aller-
gens per patient (medianΩ2). 168 patients (19.2%)
reacted to 1 allergen, 111 patients (12.7%) to 2
allergens, 60 (6.9%) to 3 allergens, 37 (4.2%) to 4
allergens, and 58 (6.7%) to 5 or more allergens.
The 20 most frequent allergens are listed in Table
1. The allergens of the standard series are listed
from ranks 1 to 14. For the allergens 15–20 direct
comparison of sensitization rates between test
population and control group, as well as hypoth-
esis testing, must be interpreted with caution, be-
cause the allergens were tested in varying pro-
portions in both populations. This could lead to
an overestimation of the sensitization rates in food
processing occupations due to selective testing.
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Table1. Most frequent allergens in food processing employees (bakers, cooks and butchers) compared to the total IVDK test
population (without food processing occupations). The table shows age- and sex-adjusted sensitization rates, the total number of
tested patients and the total number of positive test results for each allergen in employees working as bakers, cooks and butchers
who were tested because of suspected occupational contact dermatitis between 1992 and 1999. The control group consisted of all
patients tested for allergic contact dermatitis during this time period (without bakers, cooks and butchers)

Allergen Food processing Bakers Cooks Butchers Total IVDK test
occupations population

% std./n-tested/ % std./n-tested/ % std./n-tested/ % std./n-tested/ % std./n-tested/
n positive n positive n positive n positive n positive

1. Nickel sulphate (5% pet.) 22.4*/815/160 22.2*/312/54 25.1*/385/90 14.6*/124/18 17.2/64860/10454
p�0.0005 p�0.0005 p�0.0005 p�0.0005

2. Fragrance mix (8% pet.) 10.4/814/77 9.7/314/34 9.8/382/36 8.7/124/7 11.5/65381/7756
3. Balsam of Peru (25% pet.) 7.1/815/48 10.2/315/19 7.4/382/27 1.4*/124/2 7.8/65406/5531

p�0.05
4. Cobalt chloride (1% pet.) 5.8/812/46 6.9/314/14 6.0/380/22 6.3/124/10 5.2/65726/3272
5. Thimerosal (0.1% pet.) 4.5*/807/43 7.1/316/25 3.8*/376/16 1.6/121/3 6.9/64834/4078

p�0.05 p�0.05
6. Potassium dichromate 5.1/816/31 5.7/315/10 5.0/383/15 4.0/124/6 4.3/65789/2871
(0.5% pet.)
7. p-Phenylene-diamine 4.6/811/31 6.0/312/10 3.7/381/14 7.0/124/7 4.6/65397/3100
(1% pet.)
8. Thiuram mix (1% pet.) 4.9*/815/31 5.0*/314/6 6.4*/383/21 2.3/124/4 2.6/65406/1781

p�0.0005 p�0.01 p�0.0005
9. Colophonyium (Rosin) 4.1/812/28 5.6/314/8 3.9/381/15 3.0/123/5 3.7/65397/2520
(20% pet.)
10. Mercury amide chloride 2.4/814/22 1.6/314/9 3.3/382/12 / 2.5/65243/1663
(ammoniated mercury) (1% pet.)
11. Formaldehyde (1% aq.) 3.5*/816/19 2.6/315/5 3.6/383/11 4.1/124/3 2.1/65554/1372

p�0.005
12. Methyldibromo glutaronitr- 3.4/790/18 1.6/305/5 4.0/367/11 1.1/123/2 2.7/63436/1771
ile/2-Phenoxyethanol (1% pet.)
13. Lanolin alcohol (30% pet) 1.7*/813/14 4.4/314/4 1.2*/381/6 2.0/124/4 3.4/64814/2391

p�0.003 p�0.01
14. (Chloro)methyliso- 1.8/784/9 / 2.7/370/8 0.7/121/1 2.5/64144/1627
hiazolinone (100 p.p.m.)
15. Benzoyl peroxide 5.5/283/19 5.4/162/12 4.9/94/5 2.9/28/2 8.9/17986/1558
(1% pet.)a

16.Tetramethyl-thiuram 7.3/259/18 / 5.7/168/9 10.8/43/6 5.2/10975/569
monosulphide (0.25 pet.)a

17. Compositae mix 6.2*/211/15 / 10.0*/105/12 / 2.4/14660/366
(6% pet.)a p�0.0005 p�0.0005
18. Tetraethylthiuram- 6.8/258/14 / 7.9/167/10 5.9/43/3 5.5/10953/598
isulphide (0.25% pet.)a

19. Tetramethyl-thiuram 6.0/255/13 / 4.7/166/7 7.8/43/4 3.7/10912/407
disulphide (0.25% pet.)a

20. Glutaraldehyde 3.0/418/10 2.6/129/4 2.5/228/5 / 2.0/20227/398
(1% pet.)a

std., age and sex standardized (PAFS) (21, 22). /, no data available.
*Significant difference between the food processing employees and the control group (p�0.05).
aThese allergens were tested in less than 90% of the patients in food processing occupations and the control group. Sensitization
rates may be biased by selective testing. Therefore no direct comparison of the sensitization rates is possible.

The allergen spectrum in these latter occupations
resembles that of all patients tested in 1992–97, but
there are specific sensitization risks in employees in
the food processing industry, particularly concern-
ing fragrance-related allergens, preservatives and
rubber chemicals (Table1). Employees in the food
processing occupations mentioned (22.4%), and
particularly cooks (25.1%), showed significantly
higher sensitization rates (p�0.0005) to nickel sul-
phate than the control group (17.2%). Only 10.4%

of all food processing employees were sensitized to
fragrance mix, compared to 11.5% of the control
group. High occupation-specific sensitization rates
were found for Compositae mix. 6.2% of the food
processing employees (p�0.0005), and particularly
cooks (10%, p�0.0005), were sensitized compared
to 2.4% of the control group. As mentioned above,
these rates could be overestimated. To test the ro-
bustness of the data, a sensitivity analysis was per-
formed. The difference in Compositae mix sensit-
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Table2. Odds ratios (95% confidence intervals (CI)) in food processing occupations, bakers, cooks and butchers. This table shows
the Odds ratios (OR) and confidence intervals (CI) for sensitization to allergens in different food occupations. OR were calculated
for each allergen using the figures of the control group as reference OR (ORΩ1)

Allergen Food processing Bakers Cooks Butchers
occupations

RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)

Fragrance associated allergens
Balsam of Peru 0.84 1.22 0.86 0.18

(0.66–1.09) (0.85–1.77) (0.58–1.26) (0.04–0.72)
Colophony 1.05 1.52 1.02 0.84

(0.74–1.50) (0.94–2.45) (0.61–1.72) (0.31–2.27)
Fragrance mix 0.87 0.79 0.80 0.72

(0.69–1.09) (0.54–1.14) (0.57–1.12) (0.39–1.34)
Compositae mix 2.63 / 4.69 /

(1.49–4.65) (2.49–8.83)
Rubber ingredients

Thiuram mix 1.84 1.92 2.50 0.89
(1.34–2.54) (1.16–3.18) (1.66–3.75) (0.28–2.79)

Preservatives
Thimerosal 0.70 1.12 0.58 0.25

(0.50–0.97) (0.72–1.72) (0.34–0.98) (0.06–1.01)
Mercury amide chloride 0.99 0.62 1.35 /

(0.63–1.55) (0.25–150) (0.77–2.35)
Methyldibromo 1.26 0.58 1.48 0.29
glutaronitrileπ2PE (0.24–1.41) (0.24–1.41) (0.88–2.49) (0.04–2.04)
Formaldehyde 1.72 1.22 1.78 1.97

(1.19–2.51) (0.60–2.47) (1.04–3.04) 0.80–4.82)

/, no data available. bold figures, significant increase/decrease of relative risk (p�0.05).

ization rates between the food processing occu-
pations/cooks and the control group stayed
significant up to a hypothetical overestimation of
the sensitization rates in the former of 33% (p�
0.04) and 42% (p�0.02), respectively. 4.9% in the
food processing occupations were sensitized to thi-
uram mix (control group 2.6%; p�0.0005). Again,
cooks were the most affected group (6.4%, p�
0.0005). Sensitization rates to benzothiazoles and
carbamates were negligible in food processing em-
ployees. The sensitization profiles in food workers
concerning preservatives and disinfectants were
heterogeneous. Sensitization to organic mercury
components was less frequent in food processing
employees, compared to the control group. 4.5%
patients from food processing occupations were
sensitized to thimerosal (p�0.05), compared to
6.9% in the central group. The opposite was true
for formaldehyde (3.5% in the former versus 2.1%
in the latter, p�0.005). Here, sensitization was
more frequent in food processing employees. Sig-
nificantly increased sensitization risks were found
in such occupations for thiuram mix, formalde-
hyde and nickel sulphate. Sensitization rates to
Compositae mix were noteworthy, but have to be
interpreted with caution, as mentioned above. Co-
oks were the occupational group with the most

and the highest risks for occupational TypeIV
sensitizations (Table2).

Discussion

Irritant contact dermatitis was the leading diag-
nosis (38.3%, nΩ334) in employees in the food
processing occupations, patch tested for occu-
pational allergic contact dermatitis in 33 depart-
ments co-operating in the IVDK. But such occu-
pations also bore an important morbidity risk for
TypeIV sensitizations. In 24.4% (nΩ213) of the
patients, allergic contact dermatitis was considered
to be responsible for the skin lesions. The age and
sex standardized sensitization rates of food pro-
cessing employees showed qualitative and quanti-
tative differences from the sensitization profile of
the control group. The main occupational aller-
gens for which employees in such occupations
showed higher sensitization risks than the control
group were food related, like Compositae mix, or
linked with current preventive measures, like thiur-
am mix in rubber gloves, as well as allergens in
disinfectants and cleaning agents like formalde-
hyde. Moreover nickel sulphate seemed to be a rel-
evant allergen, which could be released from stain-
less steel cooking instruments.
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Fragrance mix and balsam of Peru (Myroxylon
Pereirae resin)-related allergens

Case reports and case series suggested that TypeIV
sensitization to spices, foods and flavouring agents
played an important role in food processing occu-
pations (9–13, 15, 16). Van der Akker et al. (30)
showed that many sensitizations to clove, nutmeg,
cinnamon and cayenne pepper could be detected
by screening with fragrance mix and balsam of
Peru (30). In our evaluation of this large group of
food processing employees, sensitization rates to
fragrance mix and balsam of Peru were lower than
in the control group. If spices really were frequent
sensitizers in the study group, this should be re-
flected in higher sensitization rates to fragrance
mix and balsam of Peru. Moreover, Kanerva et al.
(12) described 5 cases of occupational TypeIV
sensitizations to spices in employees of the hotel
and restaurant trades, where only 1 showed posi-
tive patch test reactions to fragrance mix and bal-
sam of Peru (12). Fragrance mix and balsam of
Peru should not uncritically be regarded as screen-
ing substances, but rather spices or flavouring
agents should be tested additionally depending on
the individual’s history. In our study group only a
few butchers and cooks were sensitized to cinna-
mon (butchers nΩ2), cinnamic aldehyde (butchers
nΩ6; cooks nΩ1), limonene (butchers nΩ2; co-
oks nΩ1), oil of clove (butchers nΩ3) and vanilla
(butchers nΩ2, cooks nΩ1). These sensitizations
represented single cases due to individual occu-
pational histories. No broad sensitization to
flavouring agents or spices in food processing oc-
cupations can be inferred from this.

Compositae mix

Highly significant sensitization rates to Composi-
tae mix were found. 6.2% of food processing em-
ployees and 10% of cooks were sensitized to
Compositae mix, compared to 2.4% of the control
group. Direct skin contact with Compositae, like
lettuce, chicory, endive, iceberg lettuce, artichoke,
mugwort, etc., is common in cooks and other
caterers, which could explain our findings. Sensit-
ization potency varies from weak for mugwort and
lettuce to medium for artichoke. Sequiterpene lac-
tones show cross-reactivity. Therefore local therapy
with chamomile, marigold and arnica in popular
topical remedies could provoke relapse and exacer-
bation (31–34). But, as mentioned above, the high
sensitization rate to Compositae mix in food pro-
cessing occupations must be interpreted with cau-
tion, due to the fact that the allergen was tested in
less than 90% of the test population and therefore
an overestimation of the sensitization rates in this

study group could have appeared. However, test
results were robust, as shown in the sensitivity
analysis, allowing for a considerable hypothetical
overestimation of the sensitization rates up to 33%
(food processing employees) and 42% (cooks), re-
spectively. Therefore, advice to reduce direct skin
contact with Compositae in such occupations
seems reasonable.

Rubber chemicals

Employees in food processing occupations had a
1.84-fold (95% CI 1.34–2.54) increased relative risk
of becoming sensitized to thiuram mix. Thiurams,
like carbamates and benzothiazoles, are rubber vul-
canizing accelerators widely used in rubber produc-
tion. Testing with thiuram mix revealed most sensit-
izations to be to tetramethylthiuram-monosulphide
(TMTM), tetramethylthiuram-disulphide (TMTD)
and tetraethylthiuram-disulphide (TETD). Sensit-
ization to dipentamethylene-thiuram-disulphide
(PTD) did not play an important role. The main
allergen source was probably rubber gloves used to
prevent irritant contact dermatitis. Due to environ-
mental conditions, occlusion and sweating, thiur-
ams could readily be released from such products
(35). Cooks had the highest (2.5-fold) relative risk
increase in becoming thiuram-sensitized compared
to all occupations studied. One could speculate that
cooks have acquired such sensitization because they
might have worn gloves more often than employees
in other food processing occupations. However,
there are no studies to support this hypothesis. An-
other allergen source in such occupations could be
rubber boots, rubber handles of knifes or other kit-
chen instruments. Thiuram mix sensitization is no
isolated problem in food processing employees. In-
creasing sensitization rates have been shown in
many other occupations, especially in healthcare
workers due to more frequent protective glove wear-
ing (36, 37). Nowadays, many manufacturers pro-
vide thiuram-free gloves for the hospital sector. To
prevent a further rise in sensitization rates to thiur-
ams in food processing occupations, it is essential
that thiuram-free products should be made avail-
able. Additionally, information must be provided
for employers and employees to make the right
choices within the wide range supplied.

Disinfectants and cleansers

Work organization and hygiene regimens force
food processing employees to spend a considerable
amount of their work time on cleaning and disin-
fecting of work surfaces, cutlery, machines and in-
struments (3). Employees in such occupations had
a significantly higher risk of formaldehyde sensit-
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ization (1.72-fold) than the control group. 3% of
the study group were sensitized to glutaraldehyde.
These biocides are commonly used in surface disin-
fecting in occupational settings. Glutaraldehyde
sensitization in food processing occupations
should be monitored carefully and interventions
may be necessary to prevent the development that
occurred in the health services, where glutaralde-
hyde recently became the most important allergen
in healthcare workers due to its replacement of
formaldehyde (37–39). Interestingly, sensitizations
to the organic mercury compound thimerosal was
significantly lower in the study group compared to
the control group. The low thimerosal sensitization
rates could be an indicator of a lower immuniz-
ation uptake in such employees (40). Sensitization
to other preservatives, particularly those used in
skin care and cosmetic products, like methyldibro-
mo glutaronitrile π2-phenoxyethanol and MCI/
MI was less important for employees in the study
group, underpinning the occupational relevance of
the above-mentioned industrial biocides.

Other allergens

Benzoyl peroxide was banned as a flour improver
in Denmark and the Netherlands in the early 1930s
followed by most of the other European countries
(41). This act proved to be effective concerning oc-
cupational sensitizations over recent decades (5,
42), and benzoyl peroxide sensitization no longer
plays an important role today. Sensitization to per-
sulphates, gallates and sulfites was only found oc-
casionally. They did not have a broad impact on
sensitization rates and look likely to remain the
domain of case reports and reviews (7, 8, 41).
Bakers and especially cooks showed significantly
higher sensitization rates to nickel sulphate than
did the control group. Nickel sensitization is com-
monly acquired by wearing costume jewelry and
the higher sensitization rates in study group could
be an expression of specific fashion trends in such
occupations (43, 44). However, particularly cooks
and caterers regularly handle nickel-releasing
stainless steel cutlery, tools, pans and pots. The im-
pact of occupationally acquired nickel sulphate
sensitizations is debatable. But there is some evi-
dence that sensitization to nickel, independently of
whether it was acquired in leisure time or under
occupational conditions, plays a role in occu-
pational settings, especially in employees involved
in wet work (45–50).

Conclusions

Sensitization patterns in food processing occu-
pations were quite homogeneous within these oc-

cupations, but varied significantly from sensitiza-
tion rates in the total patch test population, indi-
cating the occupational relevance of such patterns.
Cooks were the occupation with the highest sensit-
ization risk. Based on our data, for diagnostic pur-
poses in such occupations we recommend patch
testing with the standard series recommended by
the German Contact Dermatitis Research Group,
or a comparable standard series containing the rel-
evant allergens at risk like thiuram mix and form-
aldehyde. Moreover, a rubber series, a Compositae
series and individual workplace substances should
be patch tested according to the patients’ work en-
vironment. Preventive strategies must provide in-
formation about sensitization risks to work-related
allergens in food or other workplace substances,
like cleansing and disinfectant agents. Moreover,
for preventive and therapeutic purposes it is essen-
tial to advise employers to remove thiuram-con-
taining gloves from workplaces and to provide
workers with thiuram-free protective gloves to pre-
vent new sensitization in healthy, as well as disease
exacerbation in sensitized, employees. Generally,
there is an urgent need to improve preventive strat-
egies in the food processing occupations to reduce
the frequencies of occupational irritant contact
and allergic contact dermatitis.
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