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Goals:

1. Understand the most common occupational skin disorders.

2. Learn the importance of conducting a complete skin examination.

3. Learn the cause of occupational skin diseases.

4. Understand the principles of exposure prevention and worksite evaluation. 

As part of this lecture the reader should become familiar with the following reading material, included as part of this presentation: 

“Skin Lesions and Environmental Exposures”-Rash Decisions

Note: Excerpts from the Agency for Toxic Substances and Disease Registry’s (ATSDR) educational series are presented here as part of this educational training module. ATSDR is an agency of the Public Health Service in the U.S. Department of Health and Human Services. The mission of the ATSDR is to prevent, or mitigate, adverse human health effects and diminished quality of life resulting from exposure to hazardous substances in the environment. In pursuit of this mission, ATSDR provides educational and referral resources to health care providers who are responsible for chemically exposed patients.

OCCUPATIONAL SKIN DISORDERS

Occupational skin disorders constitute approximately 40% of all reported occupational illnesses. These type reactions relate to conditions of the integument that are either caused or aggravated by the workplace environment. Skin disorders can lead to loss of productivity, lost workdays and possible medical board proceedings. The annual cost of occupational skin disorders in the civilian sector is estimated at over $200 million, with a significant amount of underreporting. It is therefore essential, that a worker with suspected workplace induced dermatitis be fully evaluated and provided adequate and prompt diagnosis and treatment. Speaking with the worker when the condition is most active is preferable to obtaining the history from fellow workers or even the health nurse.

The proper evaluation of a suspected occupational skin disorder includes a worksite visit and investigation of other affected workers. Key elements to consider in the evaluation of an occupational skin problem include the taking of a thorough personal history, inspection of protective equipment, a review of the family history (particularly known skin diseases), a patient description of the problem, the course of the disease, effective treatments, previous employments, a physical examination and a thorough review of material safety data sheets.

Worksite induced skin disorders may present with a diverse array of clinical presentations, including redness, vesicles, bullae, and scaling. Approximately 90% of occupational skin disorders are considered secondary to contact dermatitis of which 80% are due primarily to irritant reactions. The remainders are due allergic reactions. Irritant reactions are typically a result of a non-immunological action caused by substances that damage the skin at the contact site. Irritants tend to cause reactions on most individuals exposed providing enough concentration and time. Allergic reactions, on the other hand, result from cell-mediated hypersensitivity mechanisms and affect fewer individuals even when exposed.

Occupational Health History

It is important to obtain a comprehensive history of the present dermatological condition. Understanding how the condition started and determining the spread of the reaction is essential in reaching an accurate and precise diagnosis. The provider should know if other workers are being affected, the types of activities being performed at the site and any recent changes in manufacturing, productivity levels, cleaning methods and other suspected exposures. A worksite evaluation accompanied by the Industrial Hygienist or Safety Officer, including review of Material Safety Data Sheets, may prove beneficial in finding the source of the problem. Knowing what over-the-counter treatments or solutions have been applied (and the response), the presence or absence of the rash specially the relationship to weekends, vacations and work shifts as well as type of protective equipment used may help to narrow the differential diagnosis. It may also be important to know of any recent changes in work practices, similar skin reactions at other work sites, part time jobs, hobbies and medications the worker may be taking. 

A history of atopic dermatitis in childhood, characterized by dry pruritic skin, renders the individual more susceptible to irritants. A history of childhood asthma, hay fever and seasonal allergic rhinitis (SAR) has also been associated with increased susceptibility to irritants as well as to climatic and the environment changes. Any one of these conditions can be present in approximately 25 % of individuals with occupational dermatitis. Making a determination of chronic atopic dermatitis by eliciting a personal or close family history may provide a better prognostic assessment and facilitate fitness for duty decisions. Members with a history of atopy have over 10X the probability of developing an occupational dermatitis and having the condition be more recalcitrant to treatment. Only 25% of work related skin conditions are actually related to the member’s work. Close attention needs to be provided to the member’s hobbies, outside work activities, personal hygiene, pre-existing work conditions and the use of medications, in particular phototoxic drugs. 

Examples of common materials and substances that can cause skin irritation are listed below:

	Fuels/Petroleum distillates
	Alcohols

	Organic solvents
	Water

	Alkali’s/acids
	Turpentine

	Oxidizing agents
	Soaps/detergents

	Plants/Animal products
	Chlorinated hydrocarbons

	Reducing agents
	Esters/Ketones


A sample list of occupations at risk for developing contact irritant dermatitis include:

	Agriculture/Gardening
	Housekeeping/Cleaning services

	Construction
	Mechanics: auto/aviation

	Medical/Dental 
	Engineering/Machinists

	Hairdressers
	Food services: cooks/butchers 

	Printing/Dye makers
	Maritime inspectors


Diagnostic Evaluation

A variety of procedures are available to help make the diagnosis of occupational dermatitis. Many of the techniques available are dependent on the condition of the skin at the time of the evaluation. Samples can be submitted for bacterial cultures from crusted or pustular lesions; if scaling is present scrapings can be obtained for fungal hyphal elements; and cultures from vesicles can be analyzed for possible viral infections such as herpes or papilloma virus.  Skin biopsies may also prove beneficial in determining the presence of a neoplastic lesion or establishing a different diagnosis. Patch testing can also be performed in suspected cases of contact allergy. They can help confirm the role of a potential allergen on an exposed individual but should only be used to detect the allergy and are only one part of the required comprehensive evaluation. Additional information can be obtained through the use of Material Safety Data Sheets and old medical records. Criteria for determining probable occupational causation of skin disorders have been established and affirmation of at least four of the criteria reinforces the suspected occupational exposure. Following is the Mathias Criteria for Probable Occupational Causation:

1. Is the clinical appearance consistent with contact dermatitis?

2. Are there workplace exposures to potential cutaneous irritants or allergens?

3. Is the anatomic distribution of dermatitis consistent with occupation exposure during the job task?

4. Is the temporal relationship between exposure and onset consistent with contact dermatitis?

5. Are non-occupational exposures excluded as possible causes?

6. Does dermatitis improve away from work exposure to the suspected irritant/allergen?

7. Do patch or provocation tests identify a probable causal agent?

(Mathias CGT. Contact dermatitis and workers’ compensation: Criteria for establishing occupational causation and aggravation. J Am Acad Dermatol 1989; 20:842-848)

Irritant Dermatitis

Many substances or chemicals react upon contact with the skin to produce a mild to severe non-immunological inflammatory reaction. These substances can be fairly toxic and produce their effect on a single or cumulative exposure. Following is a list of common agents encountered in the occupational setting and their most likely source of origin:

	ALLERGEN
	SOURCE

	Acrylates
	Glues; paints; cosmetics

	Benzocaine
	Topical anesthetics

	Benzoyl peroxide
	Bleach food agent; topical medication

	Black rubber chemicals
	Mixture of black rubber chemicals

	Carbamates
	Rubber; fungicides

	Chloroxylenol
	Photography; rubber; glues; cosmetics

	Cinnamic aldehyde
	Plastics; flavoring; perfumes

	Cobalt chloride
	Animal feeds; photography; paints

	Disperse yellow 3
	Nylon dyes

	Epoxy resin
	Plastics; paints; glues

	Formaldehyde
	Preservative; fabric finishes; plastics

	Glutaraldehyde
	Medical/dental sterilizing solutions; leather

	Lanolin
	Topical medications

	Mercaptobenzothiozole
	Rubber accelerator; fungicide

	Neomycin
	Topical antibiotic preparation

	Nickel sulfate
	Metal tools; jewelry

	Phenol formaldehyde resin
	Plastics; glues

	Propylene glycol
	Topical medications; tattoos; antifreeze

	Thimerosal (merthiolate)
	Preservative


Most of the aforementioned substances will produce symptoms of burning and stinging as well as redness and swelling depending on their level of concentration and time of exposure. With high concentrations one may experience the formation of blisters or a chemical burn. Symptoms typically subside with removal of the offending agent. The provider must also be aware that environmental conditions and other factors, such as temperature and humidity, may predispose de novo reactions. Providing certain conditions the skin may dry and crack inducing chapping and fissures that could predispose the skin to the effects of irritants. Self-medication, moisturizing treatments and occlusive dressings may also contribute to the aggravation of the problem. One of the most significant factors in the etiology of irritant dermatitis is the hydration of the skin. Wet work increases the potential for the penetration of many irritant substances. Compulsive hand washing and the use of detergents and soaps greatly contribute to the loss of surface skin lipids and alkaline damage to the skin, which causes further irritant damage. Irritant reactions tend to leave the skin dry and chapped with scaling and occasionally the formation of fissures and cracking. The epidermal damage may reflect as a glazed look to the skin. Intertriginous areas and skin folds tend to be affected first. Avoidance is a key component to resolving the condition with the use of emollients, debridement, soaks, and antibiotics as needed for secondary problems.

Occupational dermatitis tends to have a poor prognosis. Improvement usually occurs within three months of discontinuing the contact. If not resolve by then the condition is likely to not improve. In long-term studies of patients diagnosed with occupational dermatitis, 25 % developed persistent dermatitis, 50 % had periodic recurrences, and only 25 % had resolved. Changing jobs does not appear to modify the above findings. The majority of these individuals continue to have dermatitis for one of many speculated reasons. Among these are:

· Incorrect diagnoses

· Failure to establish specific cause or eliminate exposure

· Improper therapeutic management

· Development of secondary problems: infections; neurodermatitis; reactivation

· Improper job change

· Improper cleaning

· Development of cross or multiple sensitivities

· Malingering

Summary:

It is important to know about the worker’s history of skin problems during the preplacememt examination. Knowledge of conditions such as asthma, atopy and seasonal rhinitis may help to place the worker in the right job environment away from high-risk occupations. A thorough understanding of the type of job and the likelihood of exposure to skin irritants may also prove beneficial in making final placement recommendations and/or developing appropriate preventive measures.

CASE STUDIED IN ENVIRONMENTAL MEDICINE

SKIN LESIONS AND ENVIRONMENTAL EXPOSURES

The accompanying monograph from ATSDR’s educational series is presented here as an integral part of this lecture module. Completion is required for full accreditation.

