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MEASURES OF PUBLIC HEALTH IMPACT 

The public health impact of a disease can be measured several ways, 
including the use of statistical, clinical, and economic measures. The 
statistical measures include morbidity or mortality information, com- 
monly used in descriptive epidemiology, that describe the magnitude of 
the disease, such as the absolute number of cases, the incidence rate, the 
point prevalence rate, and the period prevalence rate. Clinical measures 
include information on the severity, the prognosis, and the preventabil- 
ity of the disease. Finally, economic measures include direct costs of 
disease diagnosis and therapy, wage losses, worker’s compensation 
(WC) and disability payments, and indirect costs of lost work time, loss 
of productivity, and costs of lifestyle or vocational changes. 

Although irritant contact dermatitis (ICD) is considered a ”com- 
mon” disease, knowledge of this disease entity and its public health 
impact is somewhat limited. Reasons for this include inadequate diag- 
nostic test methods, often resulting in the diagnosis of ICD being one of 
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exclusion, and the confusion resulting from ICD often being a contribu- 
tory factor in other types of dermatitis4 This results in a relative lack of 
published reports on ICD (e.g., only 8% of the papers published in 
Volume 13 [1985] of Contact Dermatitis dealt with irritan~y).~ 

STATISTICAL DATA AND LIMITATIONS 

Statistics on the magnitude of ICD come from a variety of sources. 
It can be difficult to obtain accurate epidemiologic data for ICD, and all 
sources have their limitations. First, although a case, definition is a 
prerequisite for the gathering of epidemiologic data, there is no standard 
case definition for ICD. In ICD the case definition can vary from one 
data source to another. Because of the importance of ICD in occupational 
health, much of the information about ICD comes from occupational 
studies. Cases may be diagnosed as dermatitis, contact dermatitis, ec- 
zema, or occupational dermatitis. Often, both in data sources and stud- 
ies, no distinction is made between irritant and allergic contact derma- 
titis (ACD), and distinguishing the proportion of these designations 
attributable to irritants remains a matter of conjecture. 

The accuracy of the diagnosis of ICD is related to the skill level, 
experience, and knowledge of the medical professional who makes the 
diagnosis. The diagnosis is based on the medical and exposure history 
and physical findings. In ICD there are no additional confirmatory tests. 
Patch tests or provocation tests are discouraged because of a high false- 
positive rate. The lack of a standard case definition and the difficulty of 
diagnosis lead to potential misclassification of ICD, which can result in 
either over- or underestimation of disease frequency. 

There are other problems in assessing the epidemiology of ICD37: 

ICD is not a reportable disease (except in states that require re- 
porting of all occupational diseases). This makes health depart- 
ment data sources useless for monitoring ICD. 

ICD is not a disease that commonly leads to mortality or hospitaliza- 
tion. Thus, death certificates or hospital records are not potential 
data sources. 

ICD is a disease seen and treated (though not always specifically 
diagnosed) by medical professionals in multiple specialties, mak- 
ing review of physician-based data sources inefficient. 

ICD is a disease that often goes untreated and undiagnosed. Thus, 
many cases may never be documented in any data source. 

Once a diagnosis of ICD is made, a case does not necessarily elicit 
a public health response. 

Individuals with JCD who seek medical care may be a unique 
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subset of the population. Through this self-selection bias, the 
information obtained may not reflect the epidemiology of the 
disease in the general population. 

Unique exposures may occur in different populations and different 
industries, making the epidemiology of ICD in one population 
not necessarily generalizable to other populations. 

The evaluation of past exposures causing ICD may be exceedingly 
difficult, often relying on historical information and patient recol- 
lection, which are subject to recall and information bias. 

Cross-sectional studies of working populations, a common epidemi- 
ologic study design, are subject to survivor bias. Those with 
severe skin disease may leave the workforce, leaving only those 
who are not affected or less affected to be included in the studies. 

An occupational ICD case, especially if treated by a company's own 
occupational health personnel, may not involve lost wages or any 
costs to the worker. Thus, there would be no WC claim, reducing 
the use of this already limited data source. 

As in epidemiologic studies of other diseases, the epidemiologic 
terms used in the published literature on ICD are sometimes 
used incorrectly (e.g., the term incidence is often used to describe 
prevalence). The reader should evaluate the epidemiologic litera- 
ture with a discerning eye. 

MAGNITUDE OF ICD 

General Population and United States National Data 

A review of international prevalence studies for eczema due to all 
causes conducted with general populations in five countries (England, 
The Netherlands, Norway, Sweden, United States) showed point preva- 
lence rates of 1.7% to 6.3% and 1- to 3-year-period prevalence rates of 
6.2% to 10.6%.12 The study in The Netherlands showed that of 3140 
persons examined, the point prevalence for irritant-induced eczemas 
was 3.6%"; this included point prevalences of 2.6% for irritant derma- 
titis, 0.6% for irritant dermatitis plus allergic dermatitis, and 0.4% for 
irritant dermatitis plus atopic dermatitis. A follow-up study, conducted 
3 years later, of 1992 participants from the original cohort found a 
point prevalence of 5.3% for irritant-induced eczemas (3.5% for irritant 
dermatitis, 1.1% for irritant dermatitis plus allergic dermatitis, and 0.6% 
for irritant dermatitis plus atopic dermati t i~) .~~ 

In a Swedish study, of 16,584 respondents to a questionnaire, 11.8% 
reported a 1-year-period prevalence of hand eczema.48 Of those who 
reported hand eczema, 71% attended a skin examination and, of the 
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examined group, 59% had eczema at the time of the e~aminat ion.~~ This 
resulted in a calculated population point prevalence of 5.4% for current 
hand eczema. Among the different hand eczema diagnoses, the most 
common were ICD (35% of those examined), atopic hand eczema (22%), 
and ACD (197'0).~~ This resulted in a calculated population point preva- 
lence for ICD of 1.5%. 

In the United States, the initial National Health and Nutrition Exam- 
ination Survey (NHANES I) of 1971 to 1974, which examined over 28,000 
individuals from ages 1 through 74 years in 61 different geographic 
locations across the United States, revealed that contact dermatitis was 
the sixth most commonly encountered skin condition, with a prevalence 
of 1.4%. Based upon this data, it was projected that contact dermatitis 
affected 2.6 million people in the United States.28* *') 

Data from the 1989 National Ambulatory Medical Care Survey 
(NAMCS), a national probability sample survey of nonfederal office- 
based physicians in the United States, showed that from March 1989 to 
March 1990, skin rash was the principal reason in 12.3 million patient 
visitsI4; this represents 1.8% of the total visits for that 12-month period, 
and was the ninth most common reason for a physician visit. The 
diagnosis of contact dermatitis and other eczema was the principal 
diagnosis in over 6.5 million visits (0.9% of the total visits for that 12- 
month period).'" From January 1989 to December 1990, the NAMCS 
showed that of all visits to dermatologists, a skin rash was the principal 
reason for the visit in over 2.9 million visits (11.8% of the total visits for 
that 24-month period).54 The diagnosis of contact dermatoses and other 
eczema was the principal diagnosis in over 2.1 million visits (8.6% of 
the total visits for that 24-month period).s4 

In 1988, the National Health Interview Survey (NHIS) included a 
component in the Occupational Health Supplement that asked about 
skin conditions. The survey consisted of personal interviews of ran- 
domly selected households. Because there was no further confirmation 
or validation of reports of skin conditions, the sensitivity and specificity 
of self-reported conditions in such a survey is questionable. One study 
showed that the self-reporting of current skin conditions in a question- 
naire had a sensitivity of 31% and a specificity of 94y0.~~ Individuals 
participating in the survey were asked about dermatitis, eczema, or 
other red-inflamed skin rash occurring for 3 or more days during the 12 
months prior to the interview. Prevalence rates for dermatitis, dermatitis 
due to contact with substances, and dermatitis due to contact with 
substances at work (see occupational section) were calculated. For 30,074 
people participating in the NHIS, the period prevalence rate was 11.2% 
for dermatitis occurring in the preceding year and 2.8% for dermatitis 
due to contact with substances. Projecting these results to the United 
States working population resulted in an estimate of 13.7 million people 
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with dermatitis and 3.09 million people with dermatitis due to contact 
with  substance^.^ 

United States National and State Occupational 
ICD Data 

Specific United States occupational ICD data are limited. At best, 
rough estimates of the incidence of ICD can be obtained from some of 
the national data sources. For example, it is estimated that occupational 
contact dermatitis (OCD) constitutes 90% to 95% of all occupational skin 
diseases8, I*, 30, 43 whereas ICD constitutes approximately 70% to 80% of 

National occupational disease and illness data are available from 
the U.S. Bureau of Labor Statistics (BLS). The BLS conducts annual 
surveys of approximately 250,000 employers, selected to represent most 
private industries in the United States6 The survey results are then 
projected to estimate the numbers and incidence rates of occupational 
injuries and illnesses in the American working population. All occupa- 
tional skin diseases or disorders are tabulated in this survey, but data 
for ICD are not specifically obtained. BLS data are limited in that 
they exclude several groups, including self-employed individuals, small 
farms, and government agencies; depend on misinterpretable definitions 
of reportable occupational injuries and illnesses; rely to a large extent 
on employees reporting conditions to the employer; and do not provide 
information on the cause of the skin disease.45, 46, 51, h4 

In 1993, BLS data estimated 60,200 cases of occupational skin dis- 
eases or disorders in the United States workforce6; however, because of 
BLS survey limitations, it has been estimated that the number of actual 
occupational skin diseases may be on the order of 10 to 50 times higher 
than reported by the BLS.5’ This would potentially raise the number of 
occupational skin disease cases to between one half million and 2.9 
million per year. BLS data showed an annual incidence rate of 76 cases 
per 100,000 workers in 1993.6 The incidence of occupational skin diseases 
in several other countries is similar, with a range of 50 to 70 cases per 
100,000 workers per year.12 

As mentioned previously, in 1988, the NHIS included an Occupa- 
tional Health Supplement. For 30,074 people participating in the NHIS, 
the period prevalence rate was 1.7% for OCD occurring in the preceding 
year. Projecting these results to the United States working population 
resulted in an estimate of 1.87 million people with OCD.5 

Using WC data, one may calculate the number of claims per number 
of eligible workers, or the “claims rate.” Under the assumption that 
claims filed are new cases for the period under study, the claims rate 

all OCD.9, 19, 20, 21, 52 
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could be considered an incidence rate.46 An analysis of WC claims 
reported an average annual claims rate for occupational skin diseases of 
24 per 100,000 employees for Ohio (1980-1984),46 and a rate of 108 per 
100,000 employees for South Carolina ( 1978-1979).30 A similar retrospec- 
tive analysis of Oregon WC files (1988-1992) showed an annual claims 
rate for OCD of 12 per 100,000 eligible Selection bias prohibits 
these data from being generalizable to the United States working popula- 
tion because not all workers are covered by WC and not all workers 
seek compensation for work-related illnesses. In one study, only 43% of 
eligible workers applied for WC benefits for occupational skin diseases.z6 
In addition, data from different states are not comparable because WC 
systems, worker eligibility, and case definitions for compensable ill- 
nesses vary. Furthermore, rates may differ between states because of 
differences in the mix of industries. It is also important to stress that the 
numbers and rates in the BLS survey, NHIS survey, and WC data are 
not directly comparable, as they rely on different information sources 
and case definitions. 

Clinic Patient Population Studies 

Studies of dermatology or occupational health clinic populations 
can measure the proportion of ICD cases in the clinic population, a 
clinic-based prevalence rate. Such clinical data cannot be interpreted as 
general population data because of selection bias, referral bias, and local 
differences in industrial and other exposures. In a United States study 
of 1199 patients referred for patch testing (1984-1985) 25.4% were diag- 
nosed with ICD.63 Similar United States studies conducted from 1985 to 
1989 showed that of 4055 patients, 19.9% had ICD?5 and from 1992 to 
1994, of 3549 patients, 24.9% had ICD.40 In Singapore, of 721 patients 
seen with hand eczema at a contact dermatitis clinic over a 2-year 
period, 55% had contact dermatitis; of these, 59% were diagnosed with 
ICD.19 Of 496 Scottish patients referred to a patch test clinic, 15.3% had 
ICD.66 A 10-year study of 9765 patch test clinic patients in Belgium 
showed that 22% had OCD along with other dermatitis, and 11% had 
OCD a10ne.l~ Of this latter group, 67% had ICD and 41% had ACD (half 
of the ACD patients also had ICD). 

Industry-Based Studies 

Extensive lists of irritants and allergens are available in reference 
books.', l7 The most frequent causes of ICD include soaps/detergents, 
fiberglass and particulate dusts, food products, cleaning agents, solvents, 
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plastics and resins, petroleum products and lubricants, metals, and ma- 
chine oils and There is a myriad of occupations that have 
unique exposures that result in OCD, and many of these are well 
described in the literature.2, 39 There are many examples of cross-sectional 
studies of OCD in specific workplaces or industries which allow the 
calculation of a point or period prevalence of dermatitis in that work- 
place. These prevalences vary based upon different populations and 
differing exposures. This type of data may be helpful in identifying 
high-risk jobs, workplaces, or exposures. 

In an Australian study of 117 cement workers, the ICD prevalence 
was 4.2% and the ACD prevalence was 2.6% whereas 972 rubber tire 
workers had an ICD prevalence rate of 3.4% and an ACD prevalence 
rate of 0.3y0.~~ For workers cleaning up a pesticide spill in California, 
the ICD prevalence rate (deemed an attack rate for this acute incident) 
was 6470 .~~  In a cross-sectional study in The Netherlands comparing the 
prevalence of hand dermatitis in several occupations with that of the 
general population, significantly higher prevalence ratios were found in 
nurses, manual workers in a chemical company, workers in an electric 
company, and public works employees.6z The prevalence of hand eczema 
varied by occupation; the highest prevalence was found in nurses (32%), 
and the lowest among office workers (4.2Y0).~~ In a study of over 2000 
Swedish house painters, 337 (16.7%) reported a current dermato~is .~~ Of 
267 of the painters who were examined, 87 (33%) had an occupational 
skin disease. Of these, 39 (45%) had ICD and 27 (31%) had ACD. 

PROGNOSIS AND PREVENTABILITY 

Studies investigating the severity and prognosis of ICD are limited. 
If one uses time off of work as a potential measure of severity, then 
conflicting information comes from existing studies. In one study of 
hand dermatitis in Dutch workers, 2% to 10% of the cases took sick 
leave for hand dermatitis, and 15% to 30% sought medical attention.62 
This led to a conclusion that "although the relatively high prevalence of 
hand dermatitis . . . emphasizes the need for preventive measures, the 
proportion requiring medical attention and sick leave suggests that the 
symptoms were relatively mild in the majority of cases"62; however, a 
study of 1496 Swedish patients with contact dermatitis found that 42% 
had taken sick leave because of the condition.18 In several studies, a 
consistent 20% to 25% of the workers with occupational skin diseases 
lost time from work, staying out an average of 9 to 11 days per lost 
workday case.6, 8, 30, 67 A follow-up study of 235 Canadian workers with 
occupational skin diseases showed that 35% had been away from work 
for greater than 1 month, 14% between 1 week and 1 month, 17% less 
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than 1 week, and 33% did not lose workdays because of the skin 
condition.26 

It is widely accepted that patients with OCD generally have a Poor 
prognosis for clearing their condition. Of patients with OCD followed 
Over a 3- to 10-year period, only 25% had complete healing of dermatitis 
whereas approximately 75% had chronic eczema or recurrences of der- 
matitis.7,1~, 22 of 555 patients completing a ~ o U O V J - ~ ~  cpestkmnaixe 1 
3 years aktex axagnosis, only 26% ok the women wi\hXCD had complete 
heahng (22% had permanent symptoms, 52% had periodic symptoms) 
and only 31% of the men had complete healing (29% had permanent 
symptoms, 40% had periodic symptoms).1s Another study showed that 
30.8% of 188 questionnaire respondents with ICD reported complete 
healing3' A telephone survey of 235 occupational skin disease patients 
conducted a mean of 4 years after diagnosis showed that 40% had 
continuing dermatitis, although of this group, 76% reported an improve- 
ment in their skin condition.26 Of those with skin diseases other than 
ACD (therefore including ICD), 47% reported dermatitis at follow-up 
compared with 32% of those with ACD. Other studies are contradictory 
as to whether ACD or ICD has a better prognosis.1x, 24, 2h 

Outcomes may or may not be influenced by a change in occupation 
away from the dermatitis-provoking job.18, 22, 2h In one study, no differ- 
ence was found between 64 workers with ICD of the hands who left 
their jobs and 124 who continued to work.32 Other skin diseases, such 
as atopic dermatitis, may predispose an individual to develop ICD, and 
may affect the prognosis.'8, 59, 61 In addition, preexisting ICD results in 
a breakdown of the epidermal barrier and allows for sensitization to 
develop more readily, leading to potential problems with ACD and a 
worse prognosis.*6 Finally, the longer an ICD persists, the worse the 
prognosis for complete healing.13, 23, 24 Yet, there are no definitive studies 
on the effectiveness of pharmacologic treatment on the prognosis of 

Although most cases of occupational 1CD will not permanently 
clear, most workers should be able to continue to work with the identifi- 
cation and minimization of ICD fact01-s~~; however, because patients 
with ICD have a poor prognosis for clearing their condition, primary 
prevention of ICD is key.13, 24 

Strategies in the prevention of ICD include identifying irritants; 
substituting chemicals that are less irritating; establishing engineering 
controls to reduce exposure; using personal protective equipment, such 
as gloves and special clothing; using barrier creams; emphasizing per- 
sonal and occupational hygiene; establishing educational programs to 
increase awareness in the workplace; and providing health monitor- 

52 The introduction of personal protective equipment must be 
considered carefully, as it may actually create problems by occluding 

I C D . ~ ~  
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irritants or by directly irritating the skin. Similarly, the excessive pursuit 
of personal hygiene in the workplace may actually lead to overuse of 
soaps and detergents and resulting ICD.42 The effectiveness of gloves 
depends on the specific exposures and the types of gloves used. Among 
solderers in the electronics industry, glove use decreased the period 
prevalence rate of work-related skin rashes from 15.4% to 3.4v0.~~ The 
effectiveness of barrier creams is and at times workers 
using barrier creams may have higher prevalence rates of OCD than 
those who do not use the Other interventions, which included 
providing advice on personal protective equipment and educating the 
workforce about skin care and exposures, were beneficial for workers 
constructing the English Channel 

The economic impact of a disease can be measured by the direct 
costs of medical care and WC or disability payments, and the indirect 
costs associated with lost workdays and loss of productivity. An analysis 
of 1984 BLS occupational skin disease data estimated annual medical 
costs of over $4.7 million ($67 per case) and WC claim awards of over 
$6.3 million ($1590 per case).4' The estimated annual indirect cost of lost 
productivity due to occupational skin diseases in 1984 was $11 million 
($700 per case).41 Thus, in 1984 the estimated annual direct and indirect 
costs exceeded $22 million; however, considering that the actual annual 
incidence figures may be 10 to 50 times greater than reported in the BLS 
data, the total annual cost of occupational skin diseases may range from 
$222 million to $1 billion.41 

These estimates do not include costs of occupational retraining or 
costs attributable to the effects on the quality of life. Workers who stop 
their normal work because of occupational dermatitis suffer financial 

22 Little information is available on ICD and quality of life issues. 
In a telephone survey of 235 workers with occupational skin diseases, 
the disease interfered with work activities in 37% of respondents, with 
household work in 29% and with leisure activities in 23Y0.~~ 

CONCLUSION 

Three factors point out the importance of ICD as a disease having 
a public health impact: (1) ICD is common, (2) ICD often has a poor 
prognosis, and (3) ICD results in a noteworthy economic impact for 
society and for an individual as it affects vocational and avocational 
activities. It is also a disease amenable to public health interventions. 
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The major risk factor for ICD is exposure to an irritant. If an irritant 
does not contact the skin, there will be no ICD. Controlling this exposure 
makes ICD a potentially preventable disease. 

The goal of the United States Public Health Service for the year 
2000, as established in its Healthy People 2000: National Health Promotion 
and Disease Prevention Objectives, is to reduce national occupational skin 
disorders or diseases to an incidence of no more than 55 per 100,000 
full-time workers.50 Both ICD and ACD are considered priority research 
areas, as outlined in the National Occupational Research Agenda 
(NORA) introduced in 1996 by the National Institute for Occupational 
Safety and Health (NIOSH).53 Information on the prevalence and inci- 
dence of ICD, the individual and occupational risk factors, the causal 
agents, the prognosis, and the available preventive measures are im- 
portant research topics, knowledge of which will assist in achieving the 
national public health goals. 
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Bias Error that occurs if there is a difference between what a study is actually 
estimating and what it is intended to measure 

Confounding A situation in which the effects of two processes are not separated, 
resulting in the distortion of the apparent effect of an exposure on risk 
brought about by the exposure's association with other factors that can 
influence the outcome. 

Cross-sectional study Comparison of disease prevalence or exposures among 
groups of individuals at one period of time or over a short interval 

Incidence rate Frequency of occurrence of new cases during a time period; the 
number of new cases during a given time interval divided by the population 
at risk. 

Information bias A flaw in measuring exposure or outcome that results in 
differential quality of information between compared groups 

Misclassification The erroneous classification of an individual or an attribute 
into a category other than to which it should be assigned 

Period prevalence rate The number of cases, new and old, present at any time 
during a given time interval divided by the population 

Prevalence rate (point prevalence rate) The number of cases, new and old, at a 
specific point in time divided by the population 

Recall bias Error due to differences between groups in accuracy or completeness 
of recall of prior events or experiences 

Referral bias A type of selection bias whereby individuals who are referred and 
ultimately included in the study population differ with respect to relevant 
characteristics from those not referred 



THE PUBLIC HEALTH IMPACT OF IRRITANT CONTACT DERMATITIS 355 

Selection bias Error due to systematic differences in characteristics between 
those who are selected for study and those who are not selected 

Sensitivity The proportion of truly diseased persons in the screened population 
who are identified as diseased by the screening test 

Specificity The proportion of truly nondiseased persons who are so identified 
by the screening test 

Survivor bias An error introduced when diseased or affected workers leave the 
workforce because of their condition, leaving behind less affected or unaf- 
fected workers (survivors) to be studied 
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