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Safety equipment: When protection becomes a problem
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In 2015, there were >3.2 million non-fatal workplace accidents and an

estimated 3876 fatal accidents in the EU.1 Safety equipment (SE), also

known as personal protective equipment, is a required component in

most workplaces and is closely regulated. Mandated by the EU’s

updated Regulation 2016/425, the purpose of SE is to provide protec-

tion against respiratory, eye, ear, hand, head or skin insults.2 The

Occupational Safety and Health Administration in the United States

and the Canadian Centre for Occupational Health and Safety regulate

SE in their respective countries. It is important to recognize that SE

may be used both inside and outside the workplace (eg, home wood-

working and hobby auto repair). Little is known about the risks of con-

tact dermatitis resulting from the use of SE.

METHODS

Data from the North American Contact Dermatitis Group (NACDG)

screening series from January 1, 2001 to February 28, 2017 were

analysed. Patch testing, reaction evaluation and data coding were per-

formed in accordance with the NACDG standards.3 Occupation and

industry were coded by an expert according to the 1990 US Census
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Industrial and Occupational Classification Codes.4 Patients with a

source of “safety equipment (eg, masks and respirators)” as an irritant

or suspected cause of allergic contact dermatitis (ACD) were analysed.

The SE code specifically excludes gloves, hats, caps, safety helmets,

belts, clothing, shoes, sports equipment (including swimming goggles),

and medical devices, which are coded separately.

RESULTS

Of the 38 543 individuals tested, 88 (0.2%) had skin diseases related

to SE. Most were men (57%) and Caucasian (90%), with an average

age of 37.9 years. Forty-two per cent of patients had a self-reported

history of atopy, including allergic rhinitis, childhood eczema, or

asthma. There were a total of 155 sites of involvement. The most

common sites of skin disease were the face (28%), hands (17%), and

arms (13%). There were a total of 120 final diagnoses. ACD was the

final diagnosis in 67 individuals (77.0%), and irritant contact dermatitis

(ICD) was diagnosed in 25 individuals (28.7%) (10 had both). Forty-

seven per cent had occupation-related skin conditions (Table S1).

Excluding the unemployed, retired, homemakers, and students (3.3%),

the top occupations included health workers (30%), machine opera-

tors, assemblers, and inspectors (20%), mechanics and repairers (10%),

and construction workers (10%). SE was reported as an irritant in

31 individuals.

There were 83 reactions to 18 NACDG screening allergens that

were both clinically relevant and related to SE (Table 1). Three quar-

ters were rubber allergens (73%) and 14% were metals. Importantly,

an additional 14 patients had non-NACDG allergens identified (spe-

cific allergen names not collected by the NACDG) associated with SE.

DISCUSSION

This study found that SE is associated with both ICD and ACD in

patients referred for patch testing. A recent study by Bhoyrul et al of

SE-related occupational dermatoses (including footwear and clothing,

but excluding gloves) found that ACD was diagnosed in 47.4% of indi-

viduals, and ICD was diagnosed in 16.0% of individuals.5 This differs

from the frequencies in our study (ACD, 77.0%; ICD, 28.7%), probably

because of differences in study design and definitions. Bhoyrul et al

found a higher rate of dermatitis in healthcare occupations (15.5%),

although the frequency of dermatitis in manufacturing occupations

was similar to that in our study (18.6%). Importantly, they only exam-

ined workplace SE, whereas our study highlights the fact that the

majority of SE-related skin disease are not occupationally

related (53%).

Most of our cases involved skin disease on the face and hands.

Bhoyrul et al reported only five cases of facial mask-related and

headwear-related dermatitis.5 The high number of reactions to rubber

accelerators and metals found in our study could be consistent with

components in masks, respirators, and goggles.6 In an outbreak of

facial dermatitis during the severe acute respiratory syndrome epi-

demic, it was found that N95 respirators contained formaldehyde7;

similarly, surgical masks and shields have been shown to contain form-

aldehyde, methyldibromo glutraonitrile, and other preservatives.8,9

Although gloves were excluded from our analysis, arm sleeve guards

and tool guards were not. The possible presence of rubber accelera-

tors and preservatives in these types of SE could explain other rele-

vant non-glove sources of hand and arm dermatitis; however, there is

little reported information in the literature regarding these specific

sources.

In summary, it is important to consider SE as a potential cause of

ACD and ICD, both in the workplace and at home.
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Allergen n (%) (N = 83)
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Thiuram mix, 1% pet. 19 (22.9)

Mixed dialkyl thioureas, 1% pet. 9 (10.8)

Nickel sulfate, 2.5% pet. 7 (8.4)

p-Phenylenediamine, 1% pet. 4 (4.8)

Black rubber mix, 0.6% pet. 4 (4.8)
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2-Bromo-2-nitro-1,3-propanediol, 0.5% pet. 1 (1.2)

Bisphenol A epoxy resin, 1.0% pet. 1 (1.2)

Diphenylguanidine, 1% pet. 1 (1.2)

Iodopropynyl butylcarbamate, 0.5% pet. 1 (1.2)

Ethyl acrylate, 0.1% pet. 1 (1.2)
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SUPPORTING INFORMATION

Additional supporting information may be found online in the

Supporting Information section at the end of this article.
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Online supplemental Table 1. Patient demographics of individuals with safety equipment
relevant to skin disease.

n (%),
N=88

Sex
Male† 50 (56.8)

Age
Mean (y)† 37.9

>40† 41 (46.6)

<18 14 (15.9)
19-39 32 (36.4)
40-59 34 (38.6)
≥ 60 5 (9.1)

Race
Caucasian 79 (89.8)

History of Atopy†† 37 (42)
Site of Dermatitis‡

Scattered generalized 15 (9.7)
Hand† 27 (17.4)
Foot 5 (3.2)
Face† 44 (28.4)
Scalp, ears, neck 9 (5.8)
Arm 20 (12.9)
Leg† 14 (9.0)
Trunk 16 (10.3)
Other ¶ 5 (3.2)

Final diagnosis§

Allergic contact dermatitis 67 (55.8)
Irritant contact dermatitis 25 (20.8)
Atopic dermatitis 10 (8.4)
Psoriasis 16 (1.0)
Other ¶¶ 18 (15.0)

Occupational-related Skin
Condition†

41 (46.6)

NOS=not otherwise specified.
†MOHFLA Index
††Atopic dermatitis, asthma, or allergic rhinitis
‡ Total number of final diagnoses (up to 3 diagnoses per patient), N=120
§Total number of sites of involvement (up to 3 sites per patient), N=155
¶ Other sites of dermatitis include anal/genital (n=1), most exposed areas (n=1), only under
clothing (n=1), and other (n=2).
¶¶ Other final diagnoses include psoriasis (n=2), photo dermatitis (n=1), other dermatitis
(n=5), other dermatoses (n=6), seborrheic dermatitis (n=2), and contact urticaria (n=2).
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