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Abstract

The prevalence of asthma in individuals of working age (18-64) continues to rise

each year. Work-Related Asthma (WRA) is defined as asthma that is either

caused or exacerbated by exposures or conditions in the workplace. The

California Department of Health Services Occupational Health Branch has been

conducting statewide surveillance of WRA since 1993 through Doctor's First

Reports of Occupational Illness and Injury to determine the extent of the problem

and case classify each work-related exposure. The follow-up medical care of

individuals with known WRA has not been studied. To assess follow-up of WRA,

an addendum questionnaire was created to supplement the original surveillance

interview used to classify each worker with WRA. A cross-sectional, descriptive

comparative design was used to describe the follow-up health care of individuals

diagnosed with WRA from both the perspective of the worker and health care

provider for two cohorts of workers: those seen in a large HMO system and

workers outside of the HMO setting. One hundred fifty-five subjects, 79 HMO

and 76 non-HMO, were interviewed over the telephone. The interview included

questions on type of provider seen, tests ordered, and treatment

recommendations made both initially and in the follow-up period, and questions

about the impact asthma had on the ability to work. Medical records were

reviewed for patients who consented and were used to determine the provider's

documentation of the care delivered to the patient. HMO WRA patients were,

significantly more likely than non-HMO WRA patients to see occupational

medicine specialists (p=. 0.004), have pulmonary function testing (p=0.049), and



receive information about job changes (p=0.037) during the initial treatment

phase. Twenty-eight (23.7%) of those patients currently working (n = 118)

stated that they had missed some complete workdays due to asthma in the past

six months, with no significant differences between cohorts. The results of the

study indicate the assessment and management of WRA appears to vary by the

health care system in which treatment is delivered. However, the impact of

specific care of WRA on the overall level of disability and work limitation is still

4.2”
Susan Janson, R.N., DNSC
Committee Chair

unknown.
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CHAPTER ONE

THE STUDY PROBLEM

Introduction

Asthma is a chronic inflammatory disease of the airways and lungs

characterized by episodic and reversible symptoms of airflow obstruction

(National Asthma Education Program, 1997). The inflammatory process that

occurs in asthma causes the airways to become hyperresponsive to various

chemical, biological, or physical stimuli, some of which may occur in the

workplace setting (Milton, Solomon, Rosiello, and Herrick, 1998). Because of

this, many workers continue to be unnecessarily exposed to various workplace

allergens and irritants that are known to cause and worsen the disease.

There are published standards of care for the diagnosis, assessment, and

management of work-related asthma (WRA) but little research on the processes

of care by health care providers after diagnosis of the disease. Evaluation of

clinical follow-up care after diagnosis of WRA and the level of disability due to

asthma from both the patients' and clinicians' perspective is essential to

document the impact asthma has on the ability to work. Obtaining information on

the follow-up care after diagnosis of WRA using surveillance methods will not

only help determine the level of asthma severity and appropriate treatment for

patients but it can also serve as a useful tool in evaluating disability.



Statement of the Problem

WRA includes new-onset asthma caused by workplace exposures to

sensitizers or irritants and pre-existing asthma exacerbated by workplace agents.

A diagnosis of WRA is warranted when there is evidence of an association

between the pattern of airway obstruction and workplace exposure to a

precipitating factor. The current standard of care for treatment of WRA involves

early recognition of the disease, early removal from exposure, and continued,

regular follow-up to monitor health status. While prompt identification of the

disease by the health care provider and removal from the workplace exposure is

ideal, data from the literature suggests that clinicians fail to ask relevant

questions about exposures at work and the relationship between asthma

symptoms (Harber, Scanlon, do Pico, and Garshick, 1995). Furthermore, Milton

and colleagues (1998) found that in one health maintenance organization (HMO)

population of 79,204 asthmatics, physicians documented asking about work

related symptoms in only 15% of charts, and none obtained occupational

medicine consultation, diagnosed occupational asthma, or reported the cases to

the state surveillance system (Milton, Solomon, Rosiello, and Herrick, 1998).

Significance of Asthma and Work-Related Asthma

The lifetime asthma prevalence, the number who report receiving a

medical diagnosis of asthma anytime in their lives, is 26.7 million people in the

United States, while 11.1 million had more than one asthma attack in the

previous 12 months. (Mannio, Homa, Akinbami, Moorman, Gwynn, and Redd,

3.-
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2002). Asthma is the most common chronic disease of childhood, affecting an

estimated 4.8 million children and continues to be the cause of death for more

than 5,000 individuals each year (Center for Disease Control and Prevention,

2002). People with asthma in the United States have almost 2 million emergency

room visits and 478,000 hospitalizations for asthma annually. These rates have

increased or remained stable over the past decade. The prevalence of asthma in

those individuals of working age (18-64) continues to rise year after year (Center

for Disease Control and Prevention, 2002).

Asthma is one of the leading medical conditions associated with limitation in

the ability to work and work loss (Malo, Blanc, and Chan-Yeung, 1999). The

2002 National Health Interview Survey (NHIS) reported 14.5 million work days

lost due to asthma per year in the United States during the period of 1994-1999,

reflecting 2.5 days per asthmatic adult per year (Center for Disease Control and

Prevention, 2002). Among younger American adults, an estimated 420,000

persons with asthma aged 18–44 are limited by asthma in their ability to work, as

are approximately 440,000 over the age of 45. The estimated asthma-related

cost of lost work days for persons 18 years or older in the labor force is $284.7

million per annum alone (Weiss and Sullivan, 2001). The cost of lost work days

as a measure of asthma caused work disability is increasing, growing by 18%

among men and 24% among women from 1985 to 1990 (adjusted dollars)

(Weiss et al.)

Subjects with WRA often experience respiratory symptoms such as cough,

wheeze, and shortness of breath both during and after work, the latter due to

:



late-phase reactions to workplace exposures. In a community sample of adults

with asthma where the prevalence of respiratory symptoms at work was about

20%, the same subjects also reported the prevalence of work-associated

respiratory symptoms which later woke them up at night to be around 10%

(Abramson, Kutin, Rosier, and Bowes, 1995). British researchers have reported

that 31% of patients with non-occupational asthma reported impairment of

asthma symptoms during weekdays as compared to 42% of patients with

occupational asthma, suggesting that workplace exposures may exacerbate pre

existing asthma (Axon, Beach, and Burge, 1995).

Purpose of the Study and Specific Aims

This study was undertaken to determine the initial and follow-up health

care of individuals with WRA. The overall purpose of this study was to describe

the clinical evaluation and treatment of WRA after diagnosis through interviews

with affected patients and medical record review.

Specific Aims

The primary aims of this study were:

1) to assess the clinical follow-up in a sample of subjects with identified

work-related asthma (WRA) in the State of California.

2) to describe the level of disability associated with WRA in a population

based sample of California workers.

f
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The secondary aims of this study were:

1) to compare the clinical follow-up for the same subjects with identified

WRA in an HMO and non-HMO facilities in the State of California.

2) to compare the level of disability due to asthma in a sample of

California workers with WRA in an HMO and non-HMO facilities.



CHAPTER TWO

THE LITERATURE REVIEW

Overview of Asthma

Asthma is a chronic inflammatory disease of the airways. The

immunohistopathologic features of asthma include denudation of airway

epithelium, edema, collagen deposition beneath the basement membrane, mast

cell activation, and inflammatory cell infiltration (National Asthma Education

Program, 1997). Inflammation of the airway contributes to airway

hyperresponsiveness and airflow limitation. Airway inflammation also contributes

to acute bronchoconstriction, mucus plug formation, and airway wall remodeling.

Symptoms of asthma include cough, wheeze, chest tightness, and

shortness of breath. In susceptible individuals, airway inflammation causes

recurrent episodes of one or more of these symptoms, particularly at night or in

the early morning hours. These episodes are usually associated with

widespread but variable airflow obstruction that is often reversible either

spontaneously or with treatment. In addition, airway inflammation also causes an

associated increase in the existing bronchial hyperresponsiveness to a variety of

stimuli (National Heart, Lung, and Blood Institute, 1995). All of these features in

combination lead to obstruction of the bronchial tubes.

Definition of Occupational Asthma

Occupational asthma (OA) is a respiratory disease characterized by

variable airflow obstruction and variable bronchial hyperreactivity caused by

º
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specific agents inhaled at work (Subcommittee on Occupational Allergy of the

European Academy of Allergology and Clinical Immunology, 1992). OA, along

with work-aggravated asthma comprises what is defined as work-related asthma.

Two types of OA have been distinguished according to whether or not they

appear after a latency period (Figure 1). The most common form of the disease,

OA with a latency period or immunological occupational asthma, involves

acquiring “sensitization" to the occupational agent over time. OA with a latency

period may develop over a period of a few weeks to several years. Those

individuals who acquire OA without a latency period (non-immunological) have

irritant-induced asthma whereby no sensitization to the causative agent occurs.

In some instances of exposure, both immunologic and non-immunologic

mechanisms can co-exist (Chan-Yeung, 1995). Individuals who develop asthma

like symptoms due to a single (or sometimes multiple) large-scale irritant

exposure are classified as having reactive airway dysfunction syndrome,

commonly known as RADS.

Occupational asthma Work-aggravated asthma Variants

< ~ a latency --
latency period: irritant- Potroom
period induced asthma asthma,

Grain-dust| inducedReactive Airways
Dysfunction Syndrome
(RADS). One single
exposure

Figure 1. Classification of asthma in the workplace. From “Occupational Agents," by J.L. Malo &
M. Chan-Yeung, 1997. In Barnes, P.J., Grunstein, M.M., Leff, A.R. & Woolcock, A. J. Asthma.
(Volume 2). Philadelphia: Lippincott-Raven., p. 1217.



Other asthma-like conditions such as potroom asthma and byssinosis

exist but they are less well-defined and therefore do not fall into either OA

category (Malo and Cartier, 1996). Work-aggravated asthma consists of pre

existing or concurrent asthma that is aggravated by irritants or physical stimuli in

the workplace (Chan-Yeung and Malo, 1995). For individuals with work

aggravated asthma, changes in the work environment can be made to diminish

or potentially eliminate exposure of the causative agent so that the worker can

safely work within that environment. For workers with occupational asthma with

a latency period, removal from exposure of the causative agent is indicated.

Because so many individuals with occupational asthma require change of

employment, the economic impact on society can be considerable.

Review of Literature on Occupational Asthma

Epidemiology of Occupational Asthma

Occupational asthma has been identified as the most common form of

occupational lung disease in many industrialized countries (Gervais and

Rosenberg, 1986). Surveillance programs in British Columbia, Canada

(Contreras, Rousseau, and Chan-Yeung, 1994) and in the United Kingdom

(U.K.) (Meredith, Taylor, and McDonald, 1991) indicate that asthma is the most

frequently reported occupational lung condition, accounting for 52 percent and 26

percent of the total identified cases respectively. Over the last three decades,

important findings regarding work-related asthma have been reported. In the

1970's in Finland, steady increases in the number of OA cases were reported to



the Occupational Diseases Registry (Keskinen, Alanko, and Saarinen, 1978). In

1987, a national disability study performed in the United States indicated that 15

percent of all asthma cases were attributed to the workplace (Blanc, 1987).

Recent surveillance of work-related asthma also performed in the U. S. revealed

that a total of 1,101 cases were identified over a two-year period in California,

Massachusetts, Michigan, and New Jersey and of those, 81% were new-onset

asthma cases (Center for Disease Control and Prevention, 1999). Because

surveillance programs in the United States depend on physicians' recognition of

asthma work-relatedness and reporting those recognized cases, these data are

considered an underestimate of the magnitude of the problem (Blanc, 1987;

Center for Disease Control and Prevention, 1999; Henneberger, Kreiss,

Rosenman, Reilly, Chang, and Geidenberger, 1999).

Underreporting of occupational asthma cases may occur for many

reasons. First, OA is difficult to diagnose because of the potential multiple

exposures known to cause or worsen the disease and the many industrial

settings in which exposures can take place. Second, the variability of symptoms

and patterns of late-phase reactions in certain individuals may confuse providers,

leading to misdiagnosis. Third, many providers are not aware of the specific

testing procedures required to accurately diagnose the disease (Chan-Yeung,

1995). This, in combination with the fact that providers often fail to take an

occupational history of their asthma patients, greatly contributes to the lack of

recognition of the work-relatedness of asthma. Simply by asking a few questions

about the temporal relationships between workplace exposures and exacerbation



of symptoms, providers can gain sufficient information to determine if more

assessment is needed to confirm an OA diagnosis.

Causative Agents

Over 250 agents have been identified in the literature that are capable of

causing occupational asthma (Table 1, Appendix A) (Malo and Chan-Yeung,

1997). A literature review based on agents with supportive data connecting

exposure and either development or exacerbation of work-related asthma will

now be presented. For the purposes of this paper, only a few of the most

common agents will be described and studies focusing on these particular agents

will be mentioned. Discussion of the studies will be limited to a description of the

causative agent, type of industry affected, and the prevalence associated with

exposure to that agent and subsequent development of occupational asthma.

These descriptions will provide sufficient information for a discussion about

necessary workplace control measures that may lessen the amount and

frequency of exposures known to cause OA.

Occupational Asthma with a Latency Period

Two separate categories of agents, high molecular weight and low

molecular weight compounds, comprise those substances that can cause OA

with a latency period (Table 2). These agents can be further subdivided into

those that are IgE-dependent and those that are IgE-independent. Asthma

caused by these two groups of agents differs in the interval between onset of

exposure and symptoms, the characteristics of people at risk, the pathological

2
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changes associated with exposure, and the type of reaction produced during

inhalation challenge (Chan-Yeung and Malo, 1995).

Table 2
Common agents that cause occupational asthma with latency and workers who are at
risk

Agents Workers at risk

High molecular weight agents
Cereals
Animal-derived allergens
Enzymes

Gums

Latex
Seafoods

Low molecular weight agents

Bakers, millers
Animal handlers
Detergent users, pharmaceutical
workers, bakers
Carpet makers, pharmaceutical
workers
Health professionals
Seafood processors

Isocyanates Spray painters, insulation installers,
manufacturers of plastics, rubbers, foam

Wood dusts Forest workers, carpenters, cabinet makers
Anhydrides Users of plastics, epoxy resins
Amines Shellac and lacquer handlers, solderers
Fluxes Electronic workers
Chloramine-T Janitors, cleaners
Dyes Textile workers

Hairdressers
Hospital staff

Persulphate
Formaldehyde, glutaraldehyde
Acrylate Adhesive handlers
Drugs Pharmaceutical workers, health

professionals
Metals Solderers, refiners

Note. From “Occupational Asthma," by M. Chan-Yeung & J.L. Malo, 1995, The New England
Journal of Medicine, 333, (2), p. 108.

High-Molecular Weight Agents

Flour and Enzymes. Asthma in bakery workers is one of the most

frequently occurring forms of occupational asthma (Heederick and Newman

Taylor, 1999). Data from the United Kingdom's (U.K.) Surveillance of Work

| 1



related and Occupational Disease (SWORD) program indicates that the annual

incidence of asthma in U. K. bakery workers has been estimated to be 290-409

cases per million (Meredith, Taylor, and McDonald, 1991; Meredith, 1993;

Meredith and McDonald, 1994). Similar estimates have been replicated in a

study conducted in Birmingham, England (Sallie, Ross, Meredith, and McDonald,

1994). In Sweden, the Occupational Disease Register reported an incidence

figure of 800 per million among bakers during the period of 1984-1988

(Malmberg, 1995). Likewise, a ten-year death certificate study of 184 American

workers who died with asthma listed as the cause or contributing cause of death

ºrevealed an increased age and-race adjusted mortality rate from asthma in

bakery workers compared to local and national asthma mortality rates (DeMers f

and Orris, 1994). 1

The most common form of baker's asthma is sensitization to rye and

wheat flour. Barley is also a known sensitizer (Block, Tse, Kijek, Chan, and

Chan-Yeung, 1984). A relatively recent source of occupational allergies and

asthma in the baking industry are enzymes such as fungal a-amylase, protease,

and celluases (Heederick and Newman Taylor, 1999) which are used to modify

dough viscosity and lengthen shelf life. The first reports of enzyme-related

respiratory morbidity in bakers appeared in the early 1980's. Since these

reports, several more enzyme-induced cases have been documented often in the

absence of specific IgE reactions to cereal allergens (Baur, Fruhmann, Haug,

Rasche, Reiher, and Weiss, 1986; Blanco, Carmona, Juste, Picon, Garces, and

Sotillos, 1991; Tarvainen et al. 1991).

12



Animal Models of Occupational Asthma. Exposures to warm-blooded

animals such as rats, mice, rabbits, and guinea pigs are a common source of OA

among laboratory workers in the pharmaceutical industry, in animal breeding

facilities, and in university research units (Malo and Chan-Yeung, 1997).

Allergens in these animals have been found in both saliva and excrement (Walls,

Newman Taylor, and Longbottom, 1985; Walls, Newman Taylor, and

Longbottom, 1985). Although the prevalence of asthma due to laboratory animal

allergy is unknown, there are data to suggest that approximately 40% of those

exposed have allergic symptoms and approximately 11% have asthma

symptoms (Venables et al. 1988). The SWORD project reports that laboratory

animals are among the three most commonly reported agents causing OA,

comprising approximately 5% of all reported cases (Meredith, Taylor, and

McDonald, 1991). OA due to laboratory animal allergy can be confirmed by the

presence of a compatible history in combination with proof of sensitization.

Workers who are atopic are more likely to develop laboratory animal allergy than

those who are not atopic (Gordon and Newman Taylor, 1999).

Latex. In recent years, much attention has focused on latex allergy,

specifically in the healthcare industry. Natural rubber latex (NRL) allergy was

first identified in Europe (Nutter, 1979) and later in North America (Slater, 1989;

Spaner, Dolovich, Tarlo, Sussman, and Buttoo, 1994). The antigen known to

cause allergy and asthma is found in the protein content. Latex antigen

exposure can occur by percutaneous, mucosal, and parental routes and through

direct contact or aerosol transmission. NRL proteins found in latex gloves can
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bind to the glove powder and when dispersed as airborne allergen and inhaled,

can cause both rhinitis and asthma (Vandenplas et al. 1995).

Many recent studies have documented a high incidence of NRL allergy in

persons with known occupational exposure to NRL (Orfan, Reed, Dyskewlcz,

Ganz, and Kolski, 1994; Tarlo, Wong, Roos, and Booth, 1990; Arellano, Bradley,

and Sussman, 1992). To date, the highest prevalence rates of work-related NRL

allergy have been found in operating room workers, who presumably have the

highest level of exposure (Turjanmaa, 1987; Lagier, Vervolet, Lhermet, Poyen,

and Charpin, 1992). Recent data suggest that prevalence figures for NRL allergy

in hospital workers, including dental-care providers, range anywhere from 2.8 to

17% (Turjanmaa, Arellano, Bradley, and Sussman, 1992; Lagier et al.; Salke,

1993; Yassin, Lierle, Fisher, O'Brien, Cross, and Steinmetz, 1994; Vandenplas

et al. 1995; Wrangsjo, Osterman, and van Hage-Hamsten, 1994; Safadi, Safadi,

Terezhalmy, Taylor, Basttisto, and Melton, 1996; Tarlo, Sussman, and Holness,

1997; Sussman, Lem, Liss, and Beezhold, 1995). Besides repeated exposure to

NRL allergens, atopy appears to be the principle determinant for development of

NRL sensitization (Vandenplas, Charous, and Tarlo, 1999).

Low-Molecular Weight Compounds

Diisocyanates. Diisocyanates are used throughout the world in a number

of industries. They are most commonly used in the automobile industry for

production of foam rubber cushions, body parts, dashboards and finish coatings,

and in the building industry for insulation. Diisocyanates are also used
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extensively in the steel industry for molding of parts. Prepolymers of

hexamethylene diisocyanate (HDI) and methylene diisocyanate (MDI) now rank

as among the most important sources of exposure in spray paints (Mapp,

Butcher, and Fabbri, 1999). In the United States, it is estimated that use of

diisocyanates will exceed two million tons by the year 2000 and as many as

200,000 workers will be exposed (Seta and Young, 1993).

Exposure to diisocyanates is recognized as one of the leading causes of

OA (Seta and Young, 1993; Fabbri, Mapp, Saetta, and Allegra, 1990; Sallie,

Ross, Meredith, and McDonald, 1994). Diisocyanates can function as

sensitizers, irritants or both. Although incidence rates vary depending on the

type of manufacturer and form of diisocyanate, it is estimated that approximately

5% of exposed workers develop OA after exposure to toluene diisocyanate

(TDI), the most widely studied of the diisocyanates (Diem et al. 1982; Butcher et

al. 1977). Other work has indicated the incidence to be as high as 15% (Peters

and Wegman, 1975). Not only have diisocyanates been known to cause OA,

there is evidence to suggest that they can cause hypersensitivity pneumonitis,

chemical bronchitis, and pulmonary edema (Mapp, Butcher, and Fabbri, 1999).

Persistence of OA following diisocyanate exposure is highly variable

among individuals. In some workers, there is evidence to suggest that their

asthma may resolve following removal from diisocyanate exposure (Bernstein et

al. 1993) but in others, their asthma persists (Moller, McKay, Bernstein, and

Brooks, 1986; Banks, Rando, and Barkman, 1990). What is known for certain is

that diisocyanate asthma can be fatal (Mapp, Butcher, and Fabbri, 1999).



Postmortem examination of the lungs of one TDI sensitized individual revealed

denudation of the airway epithelium and thickening of the basement membrane,

with infiltration of the lamina propria by eosinophils, and diffuse mucous plugging

of the bronchioles. Furthermore, this individual's lung parenchyma showed focal

areas of alveolar destruction adjacent to intact alveolar walls (Fabbri, Danieli,

Crescioli, Bevilacqua, Meli, Saetta, and Mapp, 1988). Another recent case of

fatal asthma due to MDI exposure demonstrated similar autopsy results (Carino,

Aliani, Licitra, Sarno, and Loli, 1997).

Wood Dusts. Exposure to wood dust is Common throughout the world

because of extensive use of wood for fuel and construction. Different types of

respiratory illness due to wood dust exposure have been reported and include iasthma, chronic bronchitis, organic dust toxic syndrome, hypersensitivity

pneumonitis, and mucous membrane irritation syndrome (Enarson and Chan

Yeung, 1990). While most documented cases of OA due to wood dust exposure

have been caused by the chemical compounds in the wood itself, other

individuals have developed the disease through sensitization to various molds

growing on wood chips, bark, or sawdust (Chan-Yeung, 1999).

Although many types of wood dust have been reported to induce OA, by

far the most studied has been Western Red Cedar (WRC). WRC is commonly

found in the Pacific Northwest Coastal region of North America. In this area,

cedar accounts for approximately 21% of the total volume of wood produced.

Because of its known durability, it is used extensively for shakes, shingles, and

lumber for exterior construction (Chan-Yeung, 1999). WRC asthma has been



known to affect sawmill, shingle and shakemill workers, carpenters, construction

workers, cabinetmakers, and workers in re-manufacturing plants.

Several studies have addressed the prevalence of WRC dust exposure in

workers (Chan-Yeung, Kennedy, and Vedal, 1990; Ishizaka, Shida, Miyamoto,

Matsumara, Mizuno, and Tomaru, 1973; Brooks, Edwards, Apol, and Edwards,

1981). In these and other studies, a positive relationship was demonstrated

between the level of dust exposure and the prevalence of work-related asthma.

More specifically, a six-year prospective study performed by Chan-Yeung and

colleagues (1990) demonstrated a statistically significant higher percentage of

work-related asthma cases in cedar sawmill workers than in office workers.

Brooks and colleagues (1981) identified a WRC asthma incidence rate of 0.3%

per year (or one worker per year over six years) despite the fact that the

exposure levels in the sawmill were extremely low. Unlike other forms of

sensitized-induced OA, atopy does not seem to be a predisposing factor for the

development of WRC-related disease. The prevalence of atopy does not appear

to differ in WRC asthma patients as compared to the general population (Chan

Yeung, Lam, and Koerner, 1982).

Occupational Asthma without a Latency Period

Irritant-Induced Asthma and Reactive Airways Dysfunction Syndrome (RADS)

Irritant-induced asthma refers to the development of an asthmatic

condition after more than one exposure to irritant material while RADS has been

defined as the development of asthma after a single exposure to high levels of an
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irritating vapor, fume, or smoke (Gautrin, Bernstein, and Brooks, 1999). Irritant

induced asthma and RADS are closely related. Table 3 (Appendix B) provides a

list of agents that have been documented as causing irritant-related asthma

episodes. Cardinal diagnostic features of RADS include the development of

symptoms within 24 hours after exposure to the causative irritant and a

decreased likelihood for symptoms to improve away from work (Gautrin,

Bernstein, and Brooks, 1999). While the definition of RADS has differed among

researchers in the field, future nomenclature will most likely refer to it as irritant

induced occupational asthma (Tarlo and Broder, 1989).

Little data exist on the prevalence of irritant-induced asthma. This may be

due to the variability of target populations and the numerous irritating agents |

used in workplaces around the world. A study by Kern (1991) described 56 |

workers who were exposed to glacial acetic acid of whom four met the diagnostic

criteria for RADS. Kern found that a dose-response curve existed for the

likelihood of developing RADS and the severity of exposure to glacial acetic acid.

Research by Salisbury and colleagues (1991) investigating 300 pulp and paper

mill workers and approximately 200 control subjects revealed that the mill

workers who had experienced symptoms after at least one acute episode of

exposure to chlorine had significantly lower air flow rates (Salisbury, Enarson,

Chan-Yeung, and Kennedy, 1991; Kennedy, Enarson, Jansses, and Chan

Yeung, 1991). More recent data from asthma surveillance in California between

1993 to 1996 indicated that a greater proportion of work-related asthma
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associated with irritant exposure was identified than in previous years (Reinisch,

Harrison, Cussler, Athanasoulis, Balmes, Blanc, and Cone, 2001).

In the U. K., the SWORD database offers a basis for estimating the

incidence of irritant-induced asthma based on reports of inhalation accidents

(Sallie, Ross, Meredith, and McDonald, 1994). Between 1990 and 1994, 1180

inhalation events were reported, representing 10% of all lung diseases reported

and the fifth most common category. Of these cases, the highest rates were

seen in chemical processors (163.5/million/year), followed by electricians and

engineers (32.1/million/year). Further investigation of over 700 inhalation cases,

9% of whom had documented asthma or RADS, revealed that symptoms

continued for a month or more in 26% of the cases (Sallie and McDonald, 1996).

Studies conducted in the workforce provide conflicting data. A number of

studies state that there is some evidence to suggest that high concentrations of

irritants lead to persistent symptoms and/or long-term lung function abnormalities

(Malo et al. 1994; Salisbury, Enarson, Chan-Yeung, and Kennedy, 1991;

Schwartz, Smith, and Lakshminarayan, 1990). In contrast, one of the largest

population-based studies involving 205 subjects (145 exposed) found no

changes in pulmonary function testing over a six-year period (Jones, Hughes,

Glindmeyer, and Weill, 1986). However, no measurements of airway

hyperresponsiveness were taken at any time during the study in this particular

population of workers. Further work about workplace irritant exposure needs to

continue in order to better understand the potential long-term effects on airway

caliber and overall lung function.
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Work-Aggravated Asthma

Individuals with pre-existing or concurrent asthma at the time of exposure

to a known asthma-inducing agent are considered to have work-aggravated

asthma. As one may expect, many different agents, including those known to

cause OA, can worsen pre-existing asthma. These substances can be irritant or

non-immunological in nature or may be immunological, such as either high or low

molecular weight agents for which an IgE mediated mechanism has been

identified. Because of the many types of agents, little work has focused on those

cases involving individuals with established asthma since so many possible

exposure scenarios can occur. There is little documentation on the prevalence of

work-aggravated asthma but obtaining this information is essential to

understanding the impact on work absences and on ability to work and perceived

disability due to asthma.

Surveillance of Work-Related Asthma

In 1993, the California Occupational Health Branch (COHB), Department

of Health Services (DHS) with funding supported by the National Institute for

Occupational Safety and Health (NIOSH) began surveillance of WRA throughout

the state. California joined Massachusetts, Michigan and New Jersey who began

Surveillance of WRA in 1987. All four states use the Sentinel Event Notification

System for Occupational Risks (SENSOR) model which identifies and classifies

WRA based on sentinel reports. In California, cases are identified through
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Doctor's First Reports of Occupational Illness and Injury (DFR's) (Appendix C).

By law, DFR's must be sent to the Department of Industrial Relations, Division of

Labor Statistics and Research (DIR/DLSR) (after being submitted to the

insurance carrier) when a physician sees a patient for a work-related illness or

injury. The COHB also receives DFR's directly from a large HMO in the state.

Hospital reports and discharge records are also actively solicited to identify

potential WRA cases as they have proved to be useful data sources in the past

for occupational disease surveillance (Balmes et al. 1992). The SENSOR

program currently receives reports of approximately 300 cases of WRA each º

year. An interviewer attempts to contact each case by telephone for a 20 minute º
standardized interview to collect additional information from the subject. Usually, t

about half the cases are successfully contacted and information from these f
interviews facilitates case classification. These case classifications are identified º

in Appendices D and E (Figures 2& 3). The SENSOR program not only !

identifies and classifies WRA but it also provides periodic educational outreach to

health care providers likely to encounter patients with WRA. This educational

activity informs clinicians about work-related asthma, occupational disease

reporting laws, encourages them to report cases, and educates them about

objectives and activities of the program. Educational materials are sent to all

workers reached for interview who are interested in additional information.

The California SENSOR program for identification of WRA identified a

total of 2,343 cases from March 1, 1993 through December 31, 1999. The

original SENSOR questionnaire for WRA (Appendix F) asks subjects questions
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regarding demographics, work history, workplace exposures, relationship

between asthma symptoms and work Schedule, employer information, workers'

compensation, non-occupational risk factors, and medical information related to

current asthma. The SENSOR Occupational Asthma California Program is part

of a larger statewide project entitled “SENSOR Surveillance of Occupational

Asthma, Occupational Tuberculosis, Occupational Carpal Tunnel Syndrome, and

Occupational Pesticide Poisoning" (Project No. 94-04-10) and has been

approved by the State of California Health and Human Services Agency

.Committee for Protection of Human Subjects through April 9, 2003 (Appendix G).
i

While the initial SENSOR Guestionnaire has provided much needed º*:

:information on the relationship between specific industries contributing to WRA

and exposures in workplace settings, little information exists on the follow-up

care received after diagnosis and the impact asthma has on work. There is a º

need for specific data on the processes and quality of care after diagnosis of

WRA. t

SENSOR Occupational Asthma Project and Work-Aggravated Asthma

The national SENSOR Occupational Asthma project has established

criteria for determination of work-aggravated asthma. During the period 1993 to

1995, of the total identified cases (N=1,101) of work-related asthma (WRA), 19%

were classified as having work-aggravated asthma. Approximately thirty-four

percent of these cases were reported by California, while the other 66% were

from the remaining three states. The most commonly identified putative agents
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found to worsen work-aggravated asthma included minerals and organic dusts

(16.2%), indoor air pollutants (9%), chemicals, not otherwise specified

(8.1%), and paints (6.2%) (Center for Disease Control and Prevention, 1999).

Although no distinction was made between work-aggravated and work-related

asthma for data on the primary industries affected, manufacturing and the service

industry (including health care services) lead the way affecting 41.5% and

31.2% of the study population respectively (Center for Disease Control and

Prevention, 1999).

2
Prevalence of Asthma in Working Populations º

In the 2002 U.S. NHIS, the prevalence of asthma among those of working ■ :

age in the United States is estimated to be 6.6 million adults between 15-64 ■ :
years. This prevalence among working-age adults appears to be rising. More -

importantly, the number of asthma-associated work absence days increased by

>50% in the last 20 years to 14 million days absent from work, representing an :
overall increase in asthma prevalence. Recent trends also suggest a

disproportionate gender effect. For example, between 1986-1988 and 1990

1992, the overall increase of asthma in women aged 18-44 was 12.9% while

men over the same time periods increased only 3% (Collins, 1993; Collins,

1997). To date, the cause of these gender differences remain unidentified.

Similar data exist for individuals of working age among international

communities. The European Community Respiratory Health Survey (ECRHS),

which collected data from individuals in 22 countries between 1988 and 1994,
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demonstrated that among those aged 20-44, the median prevalence of asthma

was 4.5% (ECRHS, 1996). Similarly, asthma prevalence for 20-44 year olds

was documented to be 4.1% in the 1990-1992 U.S. NHIS. More recent data

from the ECRHS which could confirm earlier findings remains unavailable.

Since 1997, the U.S. NHIS has reported asthma attack prevalence rather

than asthma prevalence which produces lower estimates because a medical

diagnosis of asthma is required as well as a report of an episode in the last 12

months to classify a person as having active asthma (Center for Disease Control

and Prevention, National Center for Health Statistics, 2001). Despite these

changes in estimates, both the annual rate for health care provider office visits

and hospitalizations due to asthma continue to rise or remain stable in working

age (15-64) individuals. Moreover, emergency room visits per year have

increased dramatically in working age persons from 799,000 in 1992 to over 1.2

million in 1999. These numbers demonstrate an alarming trend indicating that

despite efforts to improve our understanding of the disease, adults of working

age continue to experience debilitating asthma episodes that can impact their

level of functioning and ability to work.

Burden of Work-Related Asthma

Asthma is a common disease among adults of working age. Asthma is

chronic and persistent in nature and often is marked by potentially severe

exacerbations during which functional impairment can lead to short term and

sometime long-term disability. Disability, in turn, can lead to work loss and

:
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decreased productivity both of which contribute to the overall cost of the disease.

For many individuals, asthma is further complicated by its hyperresponsiveness

to a variety of chemical and physical stimuli, many of which are present in the

workplace. The cumulative nature of such exposures in workplace settings may

contribute to why asthma is one of the leading medical conditions associated with

limitation in the ability to work and work days lost.

Work-Limitations and Disability Associated with Asthma

Asthma is a disease that is persistent in nature and is often characterized

by waxing and waning of symptoms. It is also a disease affecting those of peak

working age, and the variable nature of its symptoms often contribute to

disruption in work activities and potentially long-standing functional limitation.

Recent prevalence data reflecting all age groups (including children) found that

21% of those with asthma reported some limitation of activity, including activities

both in and out of the home environment (Collins, 1997). Furthermore, data from

this same study and sample population revealed that 22% reported at least one

hospitalization per year due to asthma.

Prevalence data from the 1992 U.S. NHIS for asthma-specific work

limitation are listed in Table 4, (as well as other leading health conditions noted to

be primary causes of work limitation) (La Plante and Carlson, 1996; Blanc, 2000).

To date, more recent NHIS data comparing primary health causes of work

limitation has not been published.
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Data for hypertension and diabetes mellitus are listed in Table 4 as

sources for comparison. Though these data reflect the 1992 prevalence of work

limitation, they are likely to be underestimates of current figures for asthma since

trends indicate a continuing rise in prevalence associated with the disease and

secondary work impairment. Furthermore, these data do not reflect the impact

asthma has on work productivity, nor do they reflect job effectiveness or the

economic ramifications of work limitation.

Table 4

Prevalence data from the 1992 U.S. NHIS for asthma-specific work limitation

All Males Females

Condition Number (%) Number (%) Number (%)

A|| 7,628,000 (100.0) 3,944,000 (100.0) 3,683,000 (100.0)

Leading causes
Back impairment 1,051,000 (13.8) 531,000 (13.5) 521,000 (14.1)

Disk disease 752,000 (9.9) 456,000 (11.6) 295,000 (8.0)

Lower extremity impairment 420,000 (5.5) 283,000 (7.2) 137,000 (3.7)

Asthma 308,000 (4.0) 115,000 (2.9) 193,000 (5.2)

Upper extremity impairment 299,000 (3.9) 163,000 (4.1) 135,000 (3.7)

Comparison conditions

Hypertension 60,000 (0.8) 25,000 (0.6) 35,000 (1.0)

Diabetes mellitus 147,000 (1.9) 68,000 (1.7) 79,000 (2.1)

Note. From “Disability in the United States: prevalence and causes, 1992," by M.P. La Plante &
D. Carlson, 1996, Disability statistics report no. 7. Washington, D.C., Department of Education,
National Institute on Disability and Rehabilitation Research., and “Characterizing the occupational
impact of asthma," by P.D. Blanc, 2000. In Weiss, K.B., Buist, A.S. & Sullivan, S.D., Asthma's
impact on Society. New York. Marcel Dekker, p.58.

Data for asthma-attributable work disability also appears to be on the rise.

U.S. NHIS prevalence data jumped from 270,000 from 1983-1985 to 308,000 in

:
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1992 for asthma-caused work disability in those individuals of working age (La

Plante and Carlson, 1996; La Plante, 1988; Blanc, 2000). Further breakdown of

this age stratum indicated a gender disparity in that asthma-caused work

disability was greater in females (24%) than males (6%). Again, reasons for

these differences remain unclear.

More recent findings from the 1993-1994 NHIS published in 2002

comparing lost income and work limitations in individuals with various chronic

respiratory disorders indicated that 39.7% of men (n=869) and 44.2% of women

2(n=1763) with asthma reported limitation in the ability to work during the past

year (Ward, Javitz, Smith, and Whan, 2002). Approximately 17% of both males

and females with asthma reported limitation in either the kind or the amount of :work performed and 19% of the total asthma sample reported that asthma was

the main cause of their work limitation. Only individuals with emphysema -

(n=345) and “other" pulmonary disease (n=388; i.e. pulmonary fibrosis,

pulmonary collapse) reported higher percentages of their disease being the main :
cause of their work limitation.

The impact of asthma-related work disability internationally has also been

studied and researchers reported similar trends as those observed in the United

States. A study conducted in Spain (N = 94) examining asthma self

management reported a mean of over 20 lost work days per person due to

asthma over the six-month pre-intervention period (Ignacio-Garcia and Gonzales

Santos, 1995). A population-based data analysis from the Israeli armed forces

discovered that new-onset asthma was frequently associated with changes in job
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duties, with moderate asthma (71%) impacting ability to perform technical jobs

more so than mild asthma (52%) (Kivity, Schochat, Bressler, Wiener and

Lerman, 1995). A 1992 British study investigating young adults with asthma

indicated that those individuals with a current (n = 192) or past history of asthma

(n = 1522) were more likely to have been unemployed and experienced more job

changes than those participants with no asthma history, however these results

were not statistically significant (Sibbald, Anderson, and McGuigan, 1992). While

data from both the United States and abroad suggest that the ability to function

and work is impacted by asthma, studies focusing on work-related disability due

to asthma remain few as the impact of work-related disability has not been the

focus of intensive epidemiologic review.

Cost of Asthma-Related Work Limitations

As the incidence and prevalence of work-related asthma rises, so do the

costs associated with work disability related to the disease. A 1990 study by

Weiss and colleagues estimated 1985 total asthma costs projected to 1990 to be

approximately 6.2 billion dollars (Weiss, Gergen and Hodgson, 1992). A 1998

follow-up study estimated the total cost for asthma in the U.S. for that year to

have soared to 12.7 billion dollars (Weiss and Sullivan, 2001). Cost of loss of

work increased from 1.3 billion dollars in 1994 to 1.5 billion dollars in 1998, with

women accounting for more of the costs than men.

A meta-analysis conducted by Barnes and colleagues (1996) evaluated

nine reports from countries such as the United Kingdom, Sweden, France, United

:
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States, Canada and Australia. The highest proportions of indirect costs due to

asthma were estimated by the United Kingdom and Sweden, followed by the

United States and France, while the lowest relative proportions were reported in

Canada and Australia. A New Zealand study cited in the meta-analysis

estimated that the annual cost of asthma due to lost work productivity was

approximately $48 million, 33% of the total asthma direct medical costs for

adults and children with asthma (Mellis, Peat, Bauman, and Woolcock, 1991).

In general, chronic respiratory diseases are commonly associated with

disability and the are the fifth leading cost of illness among major diseases. In a

recent epidemiologic study, NHIS data was used to estimate the impact of

chronic respiratory conditions on lost income (Ward, Javitz, Smith, and Whan,

2002). The average annual income lost was $5,262 for people with chronic

respiratory conditions between the ages of 25-64 years.

Recognition of Work-Related Asthma

Confusion often exists regarding the recognition of work-related asthma,

as many health care providers interpret the definition of new-onset work-related

asthma to mean only those cases caused or initiated by a substance at work.

However, the term work-related asthma is inclusive of new-onset occupational

asthma as well as pre-existing asthma exacerbated by agents in the workplace.

This expanded definition is important for health care providers to understand as

many substances in the workplace can precipitate bronchospasm among

individuals with underlying airway hyperresponsiveness, thus potentially

29



contributing to worsening of lung function and functional status. Unfortunately,

many health care providers in general consistently fail to adequately assess

those workers with pre-existing disease and attribute their poor health status to

their established diagnosis. This failure to identify the work-relatedness of

asthma contributes to underrecognition, underdiagnosis, and undertreatment of

WRA patients. Furthermore, it highlights the need for practitioners to follow the

already established guidelines for assessment of asthma in the workplace (Chan

Yeung, 1995) and for the evaluation of impairment/disability in patients with

asthma (American Thoracic Society, 1982; 1986; 1993).

The broader term work-related asthma has been used to describe sentinel

health events that indicate the need for intervention in the SENSOR cooperative

agreement program. This program was initiated by the Center for Disease

Control's (CDC) National Institute for Occupational Safety and Health (NIOSH).

Guidelines for Diagnosis and Assessment of Work-Related Asthma

Medical Surveillance methods have Contributed to considerable indirect

evidence that the prognosis of sensitizer-induced WRA is improved by early

detection and prompt removal from exposure (Chan-Yeung, MacLean and

Paggiaro, 1987; Hudson et al. 1985; Tarlo, Liss, Corey, and Broder, 1995).

Western Red Cedar (WRC), as previously mentioned, has been studied most

extensively. A 1987 follow-up study of 232 individuals with WRC asthma found

that the majority of workers failed to recover several years after removal from the

workplace (Chan-Yeung et al.) A more recent follow-up study of 280 workers

º
{.
gººd

:-

30



with WRC asthma has shown that the longitudinal decline in lung function was

significantly greater in those who were still exposed to red cedar compared to

those who were exposed but did not have asthma (Lin, Dimich-Ward and Chan

Yeung, 1996). These results emphasize the importance of early diagnosis and

early removal from exposure in patients with WRC asthma in order to maintain

optimal lung function and minimize disability.

WRA Guidelines for Practice

The American Thoracic Society (ATS) (1982; 1986; 1993) and the American

College of Chest Physicians (ACCP) (Chan-Yeung, 1995) have established

recommendations in Consensus statements for assessment and treatment of

individuals with WRA. Emphasis is placed on the need for periodic objective

evaluation of patients with continued exposure to agents that possibly cause or

exacerbate WRA and for persons who have been removed from exposure in the

workplace. Observations in the literature suggest that clinicians that see patients

with WRA are not following these recommended practice guidelines. A recent

survey of physicians who are members of the ACCP was conducted asking

about their role in detection and treatment of occupational and environmental

respiratory disease (Harber, Scanlon, do Pico, and Garshick, 1995). Results

indicated that 44% of these specialists performed spirometry as an industry

service and not for individual patient needs and 99% felt a need for more

education in diagnosing and treating occupational lung disease. The

interpretation of the findings of this retrospective, cross-sectional survey are

:
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limited by the very low response rate (25%), the specialty nature of the sample,

dependence on recall without independent validation, and the lack of follow-up of

non-responders. A strength of the design is the use of random sampling,

increasing the generalizability of the findings.

Milton and colleagues (1998) investigated whether physicians document the

report of work-related asthma symptoms when taking a medical history. They

audited the medical records of over 79,000 asthmatics in a health maintenance

organization. In the medical records, documented work-related symptoms were

found in only 15% of charts, and none of the physicians had diagnosed

occupational asthma (Milton, Solomon, Rosiello, and Herrick, 1998). These

findings suggest that work-related asthma is seemingly underreported by

physicians due to failure to take an adequate occupational history. The findings

are limited by the use of ICD-9 codes included in the computerized search as

some diagnostic codes may have been missed when in fact the patient indeed

had asthma. Generalizability was limited by the use of a nonrandom volunteer

sample of those interviewed (N=66) cases.

The recommended guidelines from the ACCP (1995) outline the diagnostic

criteria for occupational or work-related asthma. These criteria state that health

care providers perform the following procedures to diagnose WRA: 1) obtain a

complete past and present history; 2) document the presence of airflow limitation

and its reversibility with spirometry; 3) document the presence of non-specific

bronchial hyperresponsiveness in the absence of airflow limitation, and 4)

demonstrate work-relatedness of asthma by objective methods.
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Obtaining a thorough occupational history is often the first step in

determining whether or not asthma is work-related. Often, the history provides

information that is more useful in excluding rather than confirming the diagnosis

of WRA (Malo, Ghezzo, L'Archeveque, Lagier, Perrin, and Cartier, 1991).

Gathering information that assists the clinician in defining the temporal

relationship between workplace exposure and disease occurrence or

exacerbation can be useful. It is important to understand that the temporal

relationship between exposure and response can change over time and may

reflect increasing severity of asthma (Chan-Yeung, 1995).

A second purpose of the history, in combination with the physical exam, is

to provide a rationale for further testing and procedures that may aid in

confirming the diagnosis. ACCP guidelines recommend that objective evaluation

of work-related asthma should begin at the first office visit. Recommended tests

include spirometry and serial peak flow measurements, coupled with a daily

report of symptoms, work activities and medication intake (Chan-Yeung, 1995).

Testing such as chest radiography and complete blood counts may be ordered

but often these tests are not informative.

The ACCP has provided a proposed decision tree or algorithm for the

clinical investigation of occupational asthma which may assist the clinician in

determining whether asthma is work-related (Figure 4). The decision tree not

only includes standard procedures for diagnosing asthma such as pulmonary

function and bronchial hyperresponsiveness testing (e.g. methacholine

challenge) but also specific inhalation challenge (if the causal agent is known or
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suspected) as well as workplace inhalation testing. These more specialized

types of tests to document the work-relatedness of asthma require the expertise

of a clinician who has received advanced training in performing these

procedures. Oxygen, inhaled bronchodilator solutions, steroid solutions, and the

equipment necessary for intubation should be readily available when these tests

are performed. The sequencing of testing for laboratory and workplace

challenge testing is included in Figure 5.
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Clinical Investigation of
Occupational Asthma

questionnaire + possible causal agents + skin
or RAST testing (if possible)

negative PC 20 at work

… .
negative PC 20 at work

… .
*k

PEF monitoring at work| and/or and away from work

specific inhalation challenge in
the laboratory

(known identified agent at
work)

positive negative

no asthma occupational asthma

LT … Y.

* assess at the end of the working day
and after a minimal period of 2 weeks

suggestive

!
not suggestive

workplace inhalation
tests (if feasible)

* the choice depends on the
facilities available and the need for
identifying the responsible agent.

`.
non-occupational asthma

RAST= radioimmunoassay testing, PC 20= provocative dose of methacholine required to cause a
20% decline in forced expiratory volume in one second (FEV); PEF = Peak expiratory flow

Figure 4. Proposed decision tree for the clinical investigation of occupational asthma. From
American College of Chest Physicians Consensus Statement “Assessment of Asthma in the
Workplace," by M. Chan-Yeung, 1995, Chest, 108, (4), p. 1103.
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1* day: no exposure

w
-

steady clinical state
-

baseline FEV1 > 2L

-
FEV1 daily fluctuations < 10%

w
2” day: exposure to a control product

w
3" and subsequent day(s): exposure to the causal agent

2^ Y.
High molecular weight agent Low molecular weight agent
aerosolized in powder form (example: isocyanates)

!
Progressive exposure
on the same day: one
breath, 15 sec, 30 sec,

etc. for a total of 2
hours

*
PC20 s 0.25 mg/ml and/or
history of severe reactions

!
Progressive exposure
on different days: one
minute, 5 minutes, 30
minutes and 2 hours

Y.
PC20 >0.25 mg/ml and/or

no history of severe
reactions

!
Progressive exposure

on different days: 5
minutes, 30 minutes

and 2 hours

FEV1 = forced expiratory volume in one second; PC 20= provocative dose of methacholine
required to cause a 20% decline in forced expiratory volume in one second (FEV)

Figure 5. Sequencing of testing for occupational asthma. From American College of Chest
Physicians Consensus Statement “Assessment of Asthma in the Workplace," by M. Chan
Yeung, 1995, Chest, 108, (4), p. 1103.

Exposure assessment is also an important step in further evaluating the

contribution of the workplace and environment to a patient's asthma. The goals

:
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of the exposure assessment are to identify the causative agents, minimize future

exposures, and prevent the development of further cases of work-related asthma

(Chan-Yeung, 1995). Although practicing health care providers are not typically

trained to evaluate workplace environmental and occupational exposures, asking

a few simple, focused questions may aid in raising the level of suspicion as to

whether or not the patient's asthma is work-related. The essential elements of an

exposure assessment are summarized in Table 5.

Table 5
Essential Elements of an Exposure Assessment

Focus history on broad categories of agents known to induce asthma
such as chemicals, proteins, organic dusts, and animal proteins

Consider exposures from previous jobs
Identify the duration, intensity, frequency, and accidental peak exposures

to specific agents
Assess the temporal relationship between exposure and symptom onset
Consider similar symptoms in co-workers
Evaluate exposures at home, including hobbies
Consider potential sources of microbial contamination from ventilation systems,

humidifiers, and water damage
Assess the presence and effectiveness of control measures

Consult additional sources of information such as Material Safety Data Sheet
(MSDS), poison control center, manufacturer of product, governmental agencies,
and computerized on-line databases

Note. From “American College of Chest Physicians Consensus Statement: Assessment of
Asthma in the Workplace" by M. Chan-Yeung, 1995, Chest, 108, (4), p.1090.

Additional information may be obtained through telephone conversations

with personnel at the work site who can provide information on the types of

materials and chemical agents used by the worker. Contact with the employer

must be made with the knowledge and consent of the patient or employee.

Telephone conversations with a toxicologist or an industrial hygienist may also

provide useful information about the chemical makeup of a particular agent as
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well as information on typical exposure levels, relevant aspects of the work

process, and use of control measures.

In some instances, a walk-through of the work site facility can be

conducted providing invaluable information. Walk-through surveys can often aid

in understanding the activities unique to the work site as well as the context of

the exposures. For work sites that conduct routine air sampling as part of their

health and safety program, the walk-through may provide information that is not

detected through those measures. For example, workers may still become

sensitized to a particular substance such as isocyanates while working in an

environment where levels may be well below exposure limits and detectable

limits of a sampling device. In this case, the walk-through survey may aid in

understanding that low-level chemical exposure over time given the work process

and condition of the workplace may contribute or cause occupational asthma.

Other types of immunologic assessment such as allergen skin prick,

radioimmunoassay (RAST) and enzyme-linked immunosorbent assay (ELISA)

testing may be useful in the evaluation of work-related asthma. The skin prick

test is the preferred method for detecting sensitivity to high molecular weight

agents because it is relatively safe, specific and more sensitive than other

serologic immunoabsorption techniques (Bernstein, 1988). Peak flow monitoring

both at work and while away from work may also be useful as it can provide

objective evidence that a relationship exists between workplace exposure and

the development of airflow limitation and/or bronchial hyperresponsiveness. A

study by Cote and colleagues (1990) used peak flow monitoring to assess
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workers diagnosed with Western Red Cedar asthma and found peak flow to be

both sensitive (86%) and specific (89%) when comparing results to those of a

specific challenge to plicatio acid. A similar study by Perrin et al. (1992) found

87% sensitivity and 84% specificity when comparing results of peak flow

monitoring to those of specific challenge testing.

Treatment of Patients with Work-Related Asthma

Once the diagnosis of work-related asthma is made and the offending

workplace agent identified, it is critical to determine whether or not the worker

should be removed from the workplace environment. For workers exposed to a

known sensitizing agent, removal from exposure to the agent is recommended.

This recommendation is based on follow-up studies of workers with sensitizer

induced occupational asthma which have demonstrated that most failed to

recover after removal from exposure and that early removal from the offending

agent was associated with a better prognosis (Chan-Yeung and Malo, 1999).

Moreover, continuation of exposure to the sensitizing agent has been associated

with deterioration of lung function despite the use of “protective" devices or

relocation to a “less" exposed area (Cote, Kennedy, and Chan-Yeung, 1990). A

fatality has also been reported in a subject sensitized to toluene diisocyanate

(Fabbri et al. 1988).

For workers exposed to irritants in the workplace, removal from exposure

may not be required if the risk for recurrent exposures to high levels is not

present (Chan-Yeung, 1995). Workers exposed to higher irritant levels, however,
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should be removed by either changing employment altogether or transferring

within the same company to a job where exposure to the offending agent no

longer exists. For individuals diagnosed with RADS, complete removal from

either high irritant levels or low-level repeated irritant exposure is also

recommended.

Pharmacological treatment of patients with work-related asthma does not

differ from treatment for all patients with asthma. Use of clinical practice

guidelines developed by the National Heart, Lung, and Blood Institute guide

decision-making regarding appropriate medications and dosing (National Asthma

Education Program, 1997). Both anti-inflammatory and bronchodilating inhaled

medications are recommended to control asthma.

Recommendations for follow-up and monitoring of patients with work

related asthma vary depending on whether or not the worker continues to be

exposed. Workers no longer exposed should be evaluated every six months for

a period of two years. An evaluation for permanent impairment/disability should

be performed at the end of these two years (American Thoracic Society, 1993).

Follow-up is particularly important for those workers who continue working with

the offending agent despite treatment recommendations to leave the workplace.

Workers who continue to be exposed should be counseled that if their symptoms

start to increase or if they require more medication to control their symptoms,

they should no longer work with the offending exposure (Chan-Yeung, 1995).
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Workplace Management

ldeally, primary prevention of work related asthma through elimination of

various causative agents is the ideal approach to reduce cases of the disease,

but this is often difficult to accomplish. Therefore, the focus of prevention should

be on reducing exposures or limiting the number of exposed workers. Strategies

include control measures for workers who do not require complete removal from

the causative agent, emphasis on pre-employment examinations and health

surveys, surveillance to identify WRA cases, exposure and workplace

assessment (i.e. air sampling) for hazardous conditions, and institution of

environmental measures. These actions involve control at the source of

exposure, work practices, worker isolation, and various engineering and

administrative strategies.

Environmental Control Strategies

Principles of Control. Exposures in the workplace can be controlled

through the application of a number of established principles. These principles

can be applied at the actual source of exposure, to the overall workplace

environment, or at the point of exposure to the individual worker. The preferred

and most effective means of Control are those applied at the source of the hazard

and include material substitution, process and equipment modification, process

isolation, local exhaust ventilation, work practices, or any combination thereof.

For hazards that have already escaped into the general workplace environment,

controls such as dilution ventilation and housekeeping measures may be helpful.
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Control measures applied near or next to individual workers include isolation

techniques, work practice modifications, and personal protective equipment

(Jensen and O'Brien, 1996).

Controlling Exposures at the Source. Controlling occupational exposures

at the source is the most effective method of preventing work-related illness or

injury. Substitution of less hazardous materials or processes often is the least

expensive and most positive method of controlling workplace exposures (Jensen

and O'Brien, 1996). Substitution must be performed with extreme caution,

however, to ensure that some unforeseen hazard does not occur as a result of

the substitution (Olishifski, 1988). Even when a less hazardous material is

introduced, the application of control measures may still be necessary to ensure

a safe working environment. In the case of sensitizing chemicals and OA,

substitution of less sensitizing or less volatile chemicals must be considered.

Process modification, although less effective than substitution, can also be

used as a method to lessen occupational exposures. Many older work

environments need re-evaluation of process options since their control measures

often don't meet current regulatory requirements. Because of this, many

industries find process modification a sensible and effective way to protect

workers. One example is the use of enclosed rather than open tanks of

chemicals. This is a simple, easy modification that can substantially reduce

exposure levels, and potentially improve worker health.

One of the most common methods of controlling workplace exposure is to

modify or substitute equipment. For many industries, modification of equipment
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rather than the entire work process is considered a more reasonable and more

affordable option. Modifications of equipment are often made on a trial-and-error

basis, so that adjustments can be made along the way if problems occur. In

individuals with work-aggravated asthma who work with spray paint finishes,

electrostatic spray guns can often be substituted for conventional compressed air

spray equipment. These electrostatic spray painters produce less fine spray than

conventional air sprayers and generate substantially less exhaust than similar

equipment used in the past.

Isolation of stored materials and equipment and of the work process itself

is yet another effective method of diminishing potential occupational exposure.

Isolation involves the use of a barrier between a hazard source and the worker

(Jensen and O'Brien, 1996). Examples of barriers are physical structures that

separate the worker from the exposure or create adequate distance between the

two. Physical enclosure, involving a wall or other structure, requires ventilation of

the enclosed area to avoid excessive exposure levels. Recent data suggest that

enclosed, automated stripping spray systems substantially reduced exposure to

methylene chloride in workers at a Colorado furniture stripping plant (Hall and

Sheehy, 1992). Another effective control method is limiting the amount of time

employees spend in certain areas during hazardous operations (Jensen and

O'Brien).

Local exhaust ventilation is effective in controlling exposures at the source

of emissions. This method of reducing occupational exposures is considered to

be the classic method of control and captures or contains contaminants at their
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source before they escape into the workplace environment (Olishifski, 1988). A

typical system may include one or more hoods, ducts, an air cleaner, and if

necessary, a fan. The system works by allowing a directed flow of air across an

emission point and into the capture hood and ductwork. Advantages of this type

of system are that it requires less airflow than dilution ventilation systems and its

versatility. Uses can range from standard fixed hoods or booths for welding,

spray painting, and sand shakeout in foundries to low-volume-high velocity

ventilation of power hand tools or welding guns (Jensen and O'Brien, 1996).

Local exhaust ventilation can be extremely useful for those with work-related

asthma since it can redirect unavoidable aerosolization of contaminants back into

the capture hood and ductwork.

General good work practices are considered an essential adjunct to the

basic engineering controls discussed previously. All workplace environments

should have written standard operating and maintenance procedures which

guide safe work practice and minimize occupational exposures. Workers need to

be adequately trained and supervised for a specific period of time, depending on

their type of job, in order to work safely on their own and with others. Equipment

should be regularly checked to assure it is in proper working order. For

industries with automated work processes, workers must be actively involved in

the process itself. Operators of automated machinery must be trained to

exercise safe judgment when responding to difficult situations. Error can be

minimized if a check and balance system exists whereby mechanical control

devices are consistently backed up by trained operators and vice versa.
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Finally, a comprehensive preventive maintenance program can enhance

workplace safety. Over time, all equipment will deteriorate and may eventually

fail. Regular, scheduled maintenance can substantially reduce both the

frequency of mechanical failure and permit repairs to be made before failure

results in a large-scale release of hazardous materials (Jensen and O'Brien,

1996). Machinery, ductwork, or other equipment should be adequately cleaned,

flushed or chemically decontaminated prior to disassembly to ensure no airborne

particulates or hazardous chemicals are released back into the workspace.

Workplace Controls. Although usually less effective and often more

difficult to accomplish, general workplace controls may also be instituted to

minimize occupational exposures. General or dilution ventilation systems add or

remove air from work areas to keep the concentration of air contaminants below

hazardous levels (Olishifski, 1988). General ventilation systems use natural

convection through windows, open doors, fans or blowers, or roof ventilators.

Exhaust fans mounted to walls or windows are also considered a form of general

ventilation.

General ventilation techniques are only effective and safe under certain

conditions. For example, only small quantities of air contaminants released at

uniform rates are suitable for this type of control measure. If large quantities of a

hazardous substance rapidly become airborne, general ventilation systems will

not suffice and workers may be in danger. Furthermore, a sufficient distance

between the workers and the contaminant must exist when using only general

ventilation as adequate air movement must occur in order to safely dilute the
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contaminant. High toxicity contaminants may not be used in general ventilation

area S.

General ventilation systems can be successfully used to control low

toxicity gases, vapors, and other materials. For some workers with asthma, this

may mean they can safely work in an open environment without having to wear

other protective equipment such as a respirator. Yet, for many asthmatics, the

difficulty in controlling the source of the contaminant with general ventilation

alone requires them to work where local exhaust is situated and personal

protective equipment is readily available. Likewise, many workplace general

ventilation systems use re-circulated air because it is less expensive than

installing air-moving or filtering equipment. For asthmatics, inadvertent re

circulation of exhausted air may prove problematic if higher levels of originally

low-toxic chemicals accumulate and become more Concentrated.

Regular housekeeping activities will also help to ensure a safer work

environment. To minimize dust control, "wet" sweeping or wetting down of

surfaces is preferred over dry sweeping methods. Vacuuming may also be used

in certain circumstances. In the foundry industry, airborne dust concentrations

can be minimized if molding sand is kept moist, and the floors are sprayed down

intermittently. In some cases, it is necessary to completely blanket the dust

source with a high-pressure water spray. No matter what type of work is done,

the objective of housekeeping should be to safely reduce exposure levels from

secondary sources to hygienically insignificant levels (Jensen and O'Brien,

1996).
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Worker Controls. Worker isolation can be another important Control

measure for those with work-related asthma. For many workers using automated

machinery in the chemical processing industry, a substantial amount of time can

be spent in an enclosed control room where clean air circulates under positive

pressure. This type of system can result in substantially reduced time-weighted

average (TWA) exposure levels (Jensen and O'Brien, 1996). Booths with clean

air positive pressure lines in production areas can also minimize exposures to

hazardous materials and noise. Filtered or supplied air cabs have been useful

for farm workers using tractors and earthmovers when spraying various

pesticides (Jensen and O'Brien). Enclosed air conditioned crane cabs have

been found effective in reducing fume exposures when transferring metals in iron

foundries (National Institute of Occupational Safety and Health, 1978).

Good personal hygiene is another control measure that all workers should

embrace. Workers must know to wash skin promptly after exposure to any toxic

or irritant material. Easy access to handwashing facilities must be available in

order to minimize undesirable practices such as washing at workstations with

solvents, detergents, or mineral oils (Olishifski, 1988). Industrial hand cleaners

should be readily available. However, caution must be taken as many of these

products contain irritating solvents. For asthmatics, especially those with atopic

dermatitis, pH-neutral soaps or non-scented moisturizing soaps or lotion may

prevent further irritation of the skin. Workers handling hazardous materials

should know the location of all eye wash stations and emergency showers. Only
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highly trained individuals under strict supervision must perform disposal of

hazardous waste.

For asthmatic workers working with potentially hazardous substances, the

use of respiratory protective equipment in combination with other control

methods is often necessary. A major drawback to this type of control is that

emphasis for safety is placed on the worker, rather than attempting to maintain a

general workspace that is free from contamination. Respiratory protective

equipment is also much less expensive than general engineering controls, which

may encourage many companies to choose personal equipment as their sole

means of worker protection.

Respirators have the ability to remove contaminants from the surrounding

air, supply breathable air from an outside source, or utilize a combination of both.

Air purifying respirators can remove either gases by passing ambient air through

chemical sorbents or particulates by passing air through fibrous filters

(Boehlecke, 1996). Particulate entrapment is dependent on the composition of

the filter and the size distribution of the particles. Gas removal can occur through

absorption, adsorption, or by chemical reaction with materials (i.e., charcoal) in

the respirator cartridge or canister. Only respirators with sorbents certified by

NIOSH or the Mine Safety and Health Administration (MSHA) for protection from

the type of contaminants present should be used (Boehlecke, 1996).

Air-purifying respirators use facepieces of varying types to prevent non

filtered air from entering the breathing zone of the individual wearing the device.

Quarter masks cover only the nose and mouth, half masks extend below the
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chin, and full masks cover the entire face, including the eyes. With these types

of respirators, negative pressure is developed inside the mask when the wearer

inhales. Because of this, the potential for leaking of unfiltered ambient air

through the exhalation valve or between the skin and facepiece exists

(Boehlecke, 1996). Regular fit testing of the respirator should occur to minimize

the potential for leaks and to ensure the best possible mask-to-face seal for each

worker.

Atmosphere-supplying respirators may be necessary when workplace air

is considered to be immediately dangerous to life or health (IDLH) or if ambient

air is oxygen-deficient (Boehlecke, 1996). These respirators deliver air from a

non-contaminated source through an airline or from a self-contained source (self

contained breathing apparatus, SCBA). Compressed or liquid oxygen may flow

continuously or on demand through a valve that opens only when pressure inside

drops during inspiration. Smaller, lighter, self-rescuer SCBA respirators that

contain a limited amount of oxygen are used for escape in emergency situations.

Administrative Controls. Administrative Controls, such as job rotation, can

assist in reducing exposure of individual workers, especially in areas where

engineering source control methods are not practical. This control method has

been used extensively in cases where “safe" exposure levels have been

established as well as when workers have been exposed to cold, heat, or

physical stress (Jensen and O'Brien, 1996). While job rotation may reduce

individual exposure to hazardous substances, it also forces more workers to be

exposed. Reduction of work periods is another method that has demonstrated
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success. For example, in the job forge industry, a shorter workday and frequent

rest periods are commonly used to minimize the effects of exposures to high

temperatures, thereby lessening the dangers from heat exhaustion (Olishifski,

1988).

Air sampling procedures can often determine the need for workplace

respiratory protection. For workers in heavy industry, respiratory protection may

be necessary when adequate control of airborne contaminants is not feasible or if

a worker is at an increased health risk. Respirators should be considered a

secondary means of protection with reduction of environmental levels of toxic

materials through engineering controls and work practices or substitution of less

toxic substances as the primary measure (U. S. Code of Federal Regulations,

1996; Boehlecke, 1996).

In industries where airborne contaminants are used regularly, the

implementation of a respiratory protection program should be considered. In

such a program, written operating procedures should outline the respirator type

and selection, approval, use limits, inspection, fit testing, training, cleaning,

storing, repair and maintenance, and record keeping. Respirator selection

should be based on hazard evaluations using air sampling methods to determine

full shift, time-weighted averages of exposure and on the nature of chemicals

used, the job requirements, exposure time, and the form of contaminants

(National Institute of Occupational Safety and Health, 1996). Respiratory

protection programs should not be used as the sole means for worker protection.
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They must be used in conjunction with engineering controls that minimize

exposure to fumes, vapors, gases, mists, and dusts at the point of use.

Prevention and Education

While there are data to suggest that anywhere from 2-15% of a sthma in

males may be due to occupational factors (Salvaggio, Taylor, and Weill, 1986),

pulmonary disease prevention programs should be considered for all workplace

environments. Many worksites have specific exposures that have been

associated with the development of occupational pulmonary disease.

Furthermore, in the U.S., an increasing number of chemical agents are used in

the workplace (Harber, 1991). Another issue is that worksites traditionally

considered “clean" (i.e., office buildings) may be the cause of specific building

related illnesses (such as Legionnaires' disease) or the less well characterized

“Sick Building Syndrome" (Kreiss, 1989). Table 6 lists these and several other

reasons why pulmonary disease prevention programs should be considered in all

workplaces (Harber, 1991).
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Table 6
Reasons for Pulmonary Disease Prevention Programs

Specific hazard related
1. Specific well-known exposures in industry produce disease.
2. Known hazardous materials in unexpected locations.
3. Newly introduced chemical agents produce disease.

Occupational disease from other worksites
4. Contamination from adjacent worksites.
5. Diseases in traditionally “clean" worksites.
6. Disease detected in a worker as a consequence of previous work.

Prevention of miscommunication
7. Misinterpretation of minor stimuli.
8. Misunderstanding of written warning.

Tobacco-related prevention
9. Smoking cessation programs for current smokers.
10. Prevention of onset of smoking habit in non-smokers.
11. Maintenance of non-smoking among ex-smokers.

Health care cost control
12. Reduction of general health care costs.
13. Avoiding decreased productivity.
14. Retiree and dependents health care costs.

Miscellaneous
15. Improved worker relations.
16. Improved worksite aesthetics.
17. Control of spread of common infections.
18. Maintaining of impaired workers in workforce.

Note. From “Pulmonary Prevention: Programmatic Characterization," by P. Harber, 1991. In
Harber, P. & Balmes, J. R., Prevention of Pulmonary Disease. Occupational Medicine State of the
Art Reviews, 6, (1), p. 137.

In the past, surveillance of pulmonary work-related disease has been

targeted to high-risk groups defined by job assignment, known exposure history,

and environmental monitoring results. While surveillance is often both

impractical and expensive, it is the most effective means of protecting workers

from adverse work exposures. When available, pulmonary surveillance

programs should be used only as an adjunct to other methods for protecting the
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worker, such as substitution of a recognized harmful agent or change or

alteration of a process that minimizes worker exposure.

Prevention methods for work-related asthma should be centered on the

worker population, the types of potential exposures, the resources available to

carry out the specified intervention, and the workplace philosophy. Traditionally,

the level of prevention, primary, secondary, or tertiary, has been based upon the

timing of the intervention in relation to onset of disease. Another factor that may

be equally important for workplace prevention measures is the focus or target of

the intervention, whether it be the individual, worker groups, or the workplace

environment. For example, a series of group sessions on the importance of

respiratory protection can be provided over lunch. Table 7 (Appendix H)

illustrates both focus and timing of the intervention as important variables to

consider when planning a workplace respiratory program.

The focus for prevention of occupational exposures has typically centered

on the work environment itself. The matrix in Table 7 illustrates not only how

environmental control measures can be useful in all levels of workplace hazard

prevention, but worker controls as well, from either an individual or group

perspective. Having options other than environmental controls must be

considered since focusing on environmental measures alone may not be

sufficient to protect all workers in all instances. This is especially true in

occupational asthma since many agents that cause allergic reactions have

permissible exposure limits (PELS) that only protect “non-sensitized" workers
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and not those individuals who have a known sensitivity to a particular agent

(Harber, 1991).

Group-oriented secondary prevention using an information-based modality

is potentially helpful but is often underutilized. Training groups of workers to

recognize early symptoms of disease may be quite important for occupational

asthma prevention, whereas environmental controls are unlikely to prevent many

cases (Harber, 1991). Educating workers to recognize early symptoms may be

beneficial, since evidence exists that early removal, rather than waiting until

symptoms are advanced, is a significant determinant of long-term outcomes for

occupational asthma (Chan-Yeung, Lam, and Koerner, 1982; Paggiaro et al.

1984).

In most workers with asthma, little education on the job is provided about

potential risk of worsening asthma, how best to manage this risk, or how to avoid

known environmental triggers. Workplace education programs can provide an

ideal setting for those with asthma to educate themselves as well as other co

workers and their supervisors about their disease. Teaching a worker about his

or her asthma can enhance the degree of self-management, markedly decrease

morbidity, and increase one's sense of self-sufficiency (Harber, 1991). Education

about the recognition of symptom patterns (i.e., presence of symptoms at work

but not on weekends or vacations) may assist workers in detecting workplace

triggers. Incorporating asthma education and risk reduction practices may be

realistically included in the work setting by occupational health nurses.
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Workers with asthma must understand that optimal asthma control is best

achieved when avoidance of known triggers is practiced consistently in

combination with following a prescribed medication regimen. Because of

potential workplace exposures, workers should always carry their inhaled quick

relief medication (inhaled beta agonist) and use it when necessary. However,

workers with asthma who use these inhalers on the job in order to stay

productive are potentially masking symptoms from exposures they might

otherwise notice as asthma triggers. Airway dilation and masked symptoms allow

the worker to stay in the hazardous environment longer, allowing fumes, vapors,

and particulate matter to enter the lungs. Exposure to irritants increases airway

inflammation, the fundamental problem in asthma. Fibroblasts are drawn to the

inflamed airway over time, potentially causing fibrosis and permanent damage of

the airway mucosa (Susan Janson, personal communication, June 29, 1999).

Peak expiratory flow (PEF) monitoring may be a useful tool for some

workers with an asthma diagnosis and for those exhibiting asthma-like

symptoms, such as cough, wheezing or shortness of breath. However, since the

measurement is effort and technique dependent, it must be taught and performed

correctly to be reliable. The meter is compact, easy to carry, and performing the

maneuver takes only seconds to do. Recent national asthma guidelines

(National Asthma Education Program, 1997) recommend that all patients with

moderate to severe persistent asthma should learn how to monitor their peak

flow and have a peak flow meter at home in order to determine the severity of

exacerbations and guide therapeutic decisions. Serial measurements of PEF
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have been used successfully in the management of asthma (Murray, Hardwick,

and Pirie, 1977; Kimmel, 1986; Clark, Evans, and Mellins, 1992) and in the

diagnosis of occupational asthma (Burge, O'Brien, and Haris, 1979). Prolonged

peak flow monitoring can be used to confirm the work-relatedness of asthma

symptoms when a new agent is suspected of causing occupational asthma or

when specific challenge testing of an agent is not possible or the result of the

challenge is negative (Chan-Yeung, 1995). Peak flow monitoring has also been

used successfully to document work aggravation of asthma and to aid in

determining whether the work environment is safe for the worker (Chan-Yeung,

1995).

Supervisors must also be educated about worker health and the

hazardous materials, operations, and processes for which they are responsible.

Individuals in management positions should be aware that the onset of asthma

episodes may occur suddenly and that emergency assistance and basic

equipment needs to be readily available. Workers may find it helpful to openly

communicate with their supervisors about their disease so that it is understood

when avoidance of a known trigger is necessary or when medication is required.

Moreover, supervisors must be cognizant of the danger of known sensitizing

agents in those with asthma and be of assistance when and if cessation of work

is required.
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Hazard Communication and Negotiation Regarding Worker Health

In recent years, both workers and the general public have become

increasingly concerned about the potential adverse health effects of toxic agents

in the environment (Baxter, 1990). This may be because potential health

hazards are found in communities, schools, homes, and workplaces. A number

of individuals, including health care providers, manufacturers of potentially toxic

substances, and management officials in workplace settings, are responsible for

communicating to both workers and the general public about hazards that may

affect the local environment or community. For example, chemical

manufacturers are required to compile material safety data sheets (MSDS) and

make them available to users. Employers are required to provide hazard

communication (“Hazcom") education and training to all workers exposed to

hazardous substances (Brenitz, Rest, and Rubenstein, 1996). Healthcare

providers, because they are a credible source of information about health risk

and can be the communication link between the worker and the work supervisor,

are ideal persons to educate and counsel individuals about workplace risk,

disease, and prevention.

When a worker's health is in jeopardy because of occupational exposures,

management should make every reasonable attempt to accommodate the health

needs of that worker. The Americans with Disabilities Act (Equal Employment

Opportunity Commission, 1991) mandates that employers with 15 or more

employees make “reasonable accommodation" for workers with disabilities and

not discriminate with regard to hiring and job assignments, training,
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compensation, fringe benefits, medical and job evaluation, or job advancement

(Equal Employment Opportunity Commission, 1991, 1992). While many

individuals with disabilities can perform jobs without any need for

accommodation, many others are excluded from jobs that they are qualified to

perform because of unnecessary difficulties in the workplace, such as physical

barriers, communication problems, rigid work schedules, and unfounded fears

and stereotypes (Rogers, 1994). In addition, many current workers who

otherwise can perform essential job functions but may not be able to because of

their disability are not “reasonably accommodated" and are forced to seek other

types of employment.

Supervisors who oversee workers with asthma need to be sensitive to the

reality of symptom triggers in the workplace environment. Individuals in

management positions ought not dismiss the concerns of workers and should

appreciate and nurture the trust workers have in their healthcare provider

(Bresnitz, Rest, and Rubenstein, 1996). Supervisors should also be sensitive to

any language barrier or cross-cultural factor that may influence the worker's

expectations. Furthermore, management should not hinder any worker from

seeking additional help or counseling regarding the workplace exposure and

should allow follow-up action to occur, when necessary.

Workers, on the other hand, must try to understand that supervisors may

be under pressure from upper management to meet quotas or productivity

demands. However, just because there is management pressure to meet

production goals does not mean that a worker should continue to work under
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unsafe conditions and dismiss concerns about a suspected harmful workplace

exposure. This may be difficult, however, as other co-workers or supervisors

may not be supportive of an individual with a work-related health problem like

asthma. Other workers may label the affected worker as a “complainer" or not

believe that the individual is experiencing symptoms. Whatever the case,

individuals with work-related health problems may have to advocate for

themselves and others with similar complaints to ensure that a safe and healthy

Work environment exists.

Many resources are available to workers who suspect that they may have

a work-related health problem. Having credible information on occupational

exposures allows the worker to negotiate, if necessary, about reasonable

accommodations in the workplace. Physicians and other health care providers

trained in occupational health can provide information on medical, toxicologic,

and exposure assessment. Health care professionals may be helpful in

identifying a suspected workplace hazard by reviewing MSDS's or by contacting

poison control centers, manufacturers, or government agencies. Safety and

environmental engineers and certified industrial hygienists can be of assistance if

inspections of the workplace or sampling of the suspected agent is required.

Numerous government agencies, such as NIOSH, the Occupational Safety and

Health Administration (OSHA), the Center for Disease Control (CDC), and the

Environmental Protection Agency (EPA), have publications available to the public

on environmental and workplace hazards.

****
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Summary of Literature Review

Asthma is one of the leading medical conditions associated with limitation

of the ability to work and work days lost (Malo, Blanc and Chan-Yeung, 1999).

Surveys suggest that WRA is underrecognized and poorly assessed. Despite

the existence of clear recommendations for assessment and treatment of WRA,

many practitioners fail to follow established guidelines for assessment of asthma

in the workplace and for the evaluation of asthma-related work impairment and

disability. Little is known about the specific omissions in care as there is only one

survey of physician documented practice with regard to WRA. A significant gap

exists in our knowledge of the processes and quality of care for workers

diagnosed with WRA and no information exists on what happens to workers with

work aggravated asthma. Almost nothing is known about whether the lack of

quality care has an impact on the outcomes of WRA in working adults. In the

future, emphasis needs to be placed on primary prevention strategies for workers

exposed to known sensitizing agents. However, secondary prevention of work

aggravated asthma is equally important. The focus of the current research is to

document the processes of care that occur after filing of DFR's for WRA in the

State of California.

Conceptual Framework for Studying the Processes and Quality of Care

The quality of health care has for many years been measured as a result

of particular indicators, such as morbidity or mortality, and has focused on

professional judgement of the provider to ensure high-level care. In asthma
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research, investigators often study hospitalization rates, visits to emergency

rooms for exacerbations, and need for oral steroids as markers for severity of

disease, which may also reflect quality of asthma care and distribution of

services. Cost-effectiveness analysis has also been linked to the development of

clinical practice guidelines for asthma to assist in improving patient outcomes

related to the disease (Ramsey and Sullivan, 2000). Despite the many indicators

used to analyze asthma-related health care, there is no consensus amongst the

interested community of researchers as to what theoretical model best guides

research and what protocols yield the most optimal patient outcomes.

During the 1960's and 1970's, a researcher named Avedis Donabedian at

the University of Michigan School of Public Health provided major contributions

to health care by establishing parameters by which quality of health care delivery

could be measured. Donabedian's pioneering work not only created legitimate

formulations for evaluating health care quality, it provided a framework that

encompassed definable elements which were subject to measurement that have

guided future generations of researchers.

Donabedian (1966; 1980; 1988) defines health care quality as a function

of the management of an identifiable episode of illness in a given patient. He

separates this management into two domains: technical and interpersonal.

Technical care involves the application of health-related science and technology

to the management of the identified health problem. Interpersonal care focuses

on the psychological and social interaction between patient and provider. These

two domains are considered inter-related and potentially indistinguishable. The
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performance of health care practitioners, both technical and interpersonal are

considered key components of Donabedian's model and are the focus of

evaluation in this study.

Donabedian (1988) believes that the technical performance of health care

practitioners is based on provider knowledge and judgement used in determining

suitable care strategies and on the skill in carrying out those strategies. When

evaluating the successfulness of technical performance, interventions should

then be compared to “best practices" which are often grounded in evidenced

based guidelines. “Best practices", as their name would imply, are used because

they have been shown to demonstrate the best patient health outcomes

(Donabedian, 1988).

The second component of the practitioner's performance in the

Donabedian framework is the management of the interpersonal relationship

between provider and patient. Exchange of pertinent health-related information

from patient to provider facilitates arriving at and confirming the appropriate

diagnosis and method of care. Interpersonal communication provides a basis for

collaboration between the two individuals and an opportunity for the patient to be

an active participant in his/her own health care. Moreover, the interpersonal

process is a medium by which technical care is delivered and determines the

degree of success of this crucial component of practitioner performance.

Donabedian is quick to note, however, that obtaining interpersonal process data

is difficult and few investigators have developed sufficient criteria and standards

that permit precise measurement of its characteristics.
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Care implemented by the patient and family is another level at which

quality can be assessed (Donabedian, 1988). Often this level of care is a

reflection of treatment recommendations made by the health care provider.

Nonetheless, Donabedian speculates that a fair amount of responsibility for the

success or failure of care rests solely on care delivery by the patient or involved

family members. Community-delivered care encompasses yet another layer of

health care delivery and is influenced by access to care. Once access to health

care is gained, an evaluation of who received greater or lesser quality care can

be determined. Neither patient, family nor community-delivered care will be

explored in this dissertation research.

Structure, process, and outcome have been described by Donabedian

(1966; 1980; 1988) as categories used to classify information about the

assessment of health care quality. Structure signifies the setting characteristics

in which health care is delivered. These attributes include material and human

resources, and organizational structure. Donabedian describes process as what

is included in the actual giving and receiving of care, and the health care

provider's determination of a diagnosis, recommendations and implementation of

treatment. Outcome focuses on the health effects of the treatment delivered to

the patient. All three elements are related and must be based on pre-existing

knowledge of the linkage between structure and process, and between process

and outcome (Donabedian, 1988).

The three-pronged approach of structure, process and outcome as a

method to improve health care quality assessment can be applied to research in
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work-related asthma. This study focuses on capturing the process of WRA care

delivery, primarily from the perspective of the patient but to a lesser degree from

the viewpoint of the practitioner. More specifically, the interview concentrates on

the giving of care to the patient by the provider, and the technical components of

key diagnostic testing, treatment recommendations, and educational messages

that have been identified as necessary elements in the successful assessment

and treatment of WRA. Structure is also indirectly measured as many of the

interview questions focus on the setting where treatment is delivered.

Geographic location, organizational structure, and clinical setting may reflect the

type of practitioner providing care as well as what type of testing, equipment and

resources are available. While some interpersonal communication data for this

study are gathered via interview and review of medical records, they may not

prove sufficient to accurately reflect this component of practitioner performance

in delivering WRA care.

Specific Aims

The overall purpose of this study was to describe the clinical evaluation

and treatment of WRA after diagnosis from interviews with affected patients and

medical record review.

The primary aims of this study were:

1. to assess the clinical follow-up for subjects with identified Work-Related

Asthma (WRA) in the State of California.

2. to describe the level of disability associated with WRA in California workers.





The secondary aims of this study were:

1. to compare the clinical follow-up for subjects with identified WRA in an HMO

and non-HMO facilities in the State of California.

2. to compare the level of disability due to asthma for California workers with

WRA in an HMO and non-HMO facilities.

Definition of Terms

Initial treatment phase is the time period where health care was received

by the WRA patient for the first WRA incident.

Referring treatment phase is the time period where health care to the

WRA patient was provided by a consulting health care provider after being seen

initially by the first treatment provider for the first WRA incident.

Follow-up treatment phase is the time period where health care to the

WRA patient was provided by either the initial treatment provider or by the
patient's primary care provider after the first WRA incident health care visit.

Current treatment phase is the time period over the last six months since

the date of the interview whereby health care was delivered to the worker for

his/her asthma.

Complete lost work day is a day on which, because of the worker's

asthma a complete work day was missed.

Partial lost work day is a day on which, because of the worker's asthma

part but not all of a work day was missed.
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Job difficulty is the assessment of job difficulty over the last four weeks

related to all tasks performed at work as a function of employment.

Job effectiveness is the assessment of how effective the worker has been

at work as a result of asthma over the last four weeks.

Job duty change is the assessment of any significant changes ever at any

place of employment as a result of the worker's asthma.
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CHAPTER THREE

METHODOLOGY

Study Design

A cross-sectional, retrospective, descriptive comparative design was used to

evaluate follow-up care and work-related disability due to asthma from the

perspective of both the worker and the health care provider. Two cohorts of

patients with WRA were included in the study, those seen in a single, large, HMO

system and those from non-HMO facilities. Potential subjects were identified

through Doctor's First Reports of Occupational Illness and Injury (DFR's)

between the years of 1998 and 2000. The DFR is a statewide surveillance tool

based on California labor code-mandated reporting of all medical claims for

suspected or known occupational illnesses or injuries (California Labor Code,

1994). In addition, physician reimbursement for services rendered from workers'

compensation insurers requires submission of a DFR. Many self-employed

workers as well as federal government, maritime and railroad workers are

exempt from the DFR system.

All participants had previously participated in an initial SENSOR interview

which enabled researchers to case classify each incident of WRA. The overall

objectives for this addendum study were to explore the follow-up characteristics

of individuals diagnosed with WRA. The specific research questions addressed

in this study follow from the specific aims of the study.
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Research Setting and Recruitment

Subject Selection

Subjects were interviewed by telephone and were recruited through DFR's

sent to the California Occupational Health Branch (COHB) through the

Department of Industrial Relations, Division of Labor Statistics and Research

(DIR/DLSR) and met the classification criteria for WRA as outlined in the

SENSOR Occupational Asthma Surveillance Project. All DFR's were manually

reviewed and potential asthma cases were selected by a COHB physician and

served as the source of subject names for recruitment to the addendum study.

All DFR reports with a diagnosis of asthma, reactive airway disease, or Reactive

Airway Dysfunction Syndrome (RADS) were categorized as asthma cases.

Duplicate reports were eliminated as well as secondary DFR reports for an

individual that had previously been seen within one week of the original

examination. All subjects selected for this addendum study previously completed

the Department of Health Services original SENSOR telephone interview. The

first WRA incident was used to case classify each worker and served as the

starting point for health care assessment during the addendum telephone

interview. A minimum number of 150 subjects were included in the total sample

based on numbers of 1998-1999 DFR's meeting the classification criteria for

WRA for both HMO and non-HMO subjects. During the initial telephone contact

subjects were informed that participation in the study was voluntary and that all

information discussed over the telephone was confidential. Informed verbal
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consent was obtained (Appendix I) from each participant prior to the start of the

telephone interview.

Sample

One hundred fifty-five adults with identified WRA agreed to participate in

the study. Males and females, ages 18 to 65, (mean age 46.3 + 11.0) were

enrolled from July, 2001 through March, 2002. No potential subjects were

excluded based on the established exclusion criteria. A total of 79 HMO and 76

non-HMO subjects completed the study.

Criteria for Eligibility

1) California workers at least 18 years of age that were seen by a health care

provider who completed and submitted a DFR noting a diagnosis of asthma,

reactive airway disease or RADS;

2) Individuals who completed the initial SENSOR Occupational Asthma

interview;

3) Individuals with an address and telephone;

4) English or Spanish speaking.

Exclusion Criteria

1) Individuals who did not meet the case classification for WRA as defined by

the SENSOR Occupational Asthma Surveillance Project;

2) Workers under the age of 18 years;

3) Individuals without an address or telephone;
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4) Individuals unable to speak English or Spanish.

Approximately 3.2% of the WRA subjects interviewed for the addendum

survey were Spanish speaking. Spanish-speaking subjects were interviewed for

this project by a trained Spanish-speaking interviewer. The Spanish versions of

the consent form and questionnaire are included in Appendices I and J

respectively.

Sample Size Calculations

To date, there are no published studies that have examined the

differences in follow-up characteristics between individuals with WRA from HMO

and non-HMO systems. A power analysis was performed based on a two-group

chi square test with a 0.05 two-sided significance level which indicated that a

sample size of 75 subjects in each group was necessary to have power of .79.

A total of 155 subjects (HMO n=79, non-HMO n=76) were interviewed for this

addendum project.

Data Collection Methods

Study Variables

The addendum questionnaire (Appendix J) was used to assess the type of

information provided to patients after they were diagnosed and whether or not

asthma impacted their ability to perform their job. In addition, the study assessed

the type of health care provider seen by patients during the follow-up period and

what types of tests, if any, were performed to confirm the diagnosis and further
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evaluate their disease. Specific questions regarding workplace exposure

assessment were not included as it was assumed that the asthma case was

work-related since a DFR was filed and an exposure assessment had been taken

in order to make this judgement.

The questionnaire was comprised of 44 total questions (25 questions with

subcategories if the subject answered "yes") that were based on a critical review

of the literature, multiple interviews with experts in the field of occupational

medicine, and from questions currently in use as part of a large scale

epidemiologic trial on Asthma in California (Blanc, Cisternas, Smith and Yelin,

1996). These study variables and the methods of assessment are described in

Table 8.
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Table 8
Study Variables and Measures

Questions Variables Scaling/Measures by Source
Patient Health Care Provider

1-3 Initial Treatment Categorical Response Scale Chart Review Audit
-Type Provider Seen
-Type Test Performed
-Type Information Provided

4-7 Referring Treatment Categorical Response Scale Chart Review Audit
-Type Provider Seen
-Type Test Performed
-Type Information Provided

8a–8C Current Treatment Categorical Response Scale Chart Review Audit
-Type Provider Seen
-Type Test Performed
-Type Information Provided

9 Exposure History Yes/No Chart Review Audit
Taken

10 MD Workplace Visit Yes/No Chart Review Audit
10a -MD Type for Visit Categorical Response Scale
11 MD Workplace Categorical Response Scale Chart Review Audit

Recommendations

12 Employer Workplace Yes/No Chart Review Audit
Accommodations
-Type of Categorical Response Scale Chart Review Audit
Accommodations

13 Reason for no MD Categorical Response Scale Chart Review Audit
Visit

14 Non-MD Workplace Yes/NO Chart Review Audit
Visit

14a -Type of Visitor Open-Ended Response
15 OSHA Notified Yes/No Chart Review Audit
15a -Who notified? Open-Ended Response
16 Education Provided Yes/No Chart Review Audit
16a -Type of Education Categorical Response Scale
16b -Workplace Strategies | Categorical Response Scale
17 Workers Yes/No Chart Review Audit

Compensation Claim
17a -Claim Accepted YeS/NO
18 Legal Assistance YeS/NO Chart Review Audit
19 MD Helpful with Claim | Yes/No Chart Review Audit
19a -Why not helpful? Categorical Response Scale N/A
20–21 Work Attendance Yes/No:Days/6months N/A
22 Activity Limitation Likert Response Scale N/A
23 Job Difficulty Likert Response Scale N/A
24 Job Effectiveness Numeric Rating Scale N/A
25 Job Duty Change Ever | Yes/No N/A

-Types of Changes Open-ended response

Original SENSOR Questionnaire

The original SENSOR Guestionnaire for WRA (Appendix F), in use since

1993, was developed based on literature review, input from other participating
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SENSOR project state (Michigan, Massachusetts and New Jersey) staff

researchers, and comments from the SENSOR Occupational Asthma California

(SOAC) advisory group members. The original questionnaire incorporated

symptom review and medical history questions from the American Thoracic

Society (ATS) Respiratory Questionnaire (Ferris, 1978) to enable comparison

with established large-scale data sources. This instrument asks subjects

questions about demographics, work history, workplace exposures, relationship

between asthma symptoms and work schedule, employer information, workers'

compensation, non-occupational risk factors, and medical information related to

current asthma. The SOAC is part of a larger statewide project entitled

“SENSOR Surveillance of Occupational Asthma, Occupational Tuberculosis,

Occupational Carpal Tunnel Syndrome, and Occupational Pesticide Poisoning"

(Project No. 94-04-10) and has been approved by the State of California Health

and Human Agency Committee for Protection of Human Subjects through April,

2003 (Appendix G). The addendum questionnaire was submitted and accepted

by the State of California Health and Human Agency Committee for Protection of

Human Subjects as an additional component to the project in April 2001.

Reliability and Validity Testing of the Addendum Questionnaire

Pilot interviews were conducted by trained interviewers on 8 non-WRA

subjects to determine the estimated time required to conduct the follow-up

interview. The interview took approximately 20 minutes to conduct. Test-retest

reliability of the addendum tool was not conducted because it was felt that

subjects might be lost due to the process of asking workers to be interviewed
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twice. Given the small pool of potential participants available and the known

quantity of interviews that needed to be completed to obtain sufficient power

(n=150), reliability testing was not conducted. The addendum questionnaire was

created for the purposes of this study and questions were developed after

consulting experts in the field of occupational pulmonary medicine, both in HMO

and non-HMO systems and reviewing the existing literature.

Study Procedures

Three trained health care professionals conducted the interviews. The

interviewers attempted to contact all subjects by telephone. Subjects were

considered not reachable after six telephone attempts or if the telephone number

was not accurate or could not be obtained. Subjects who declined to participate

because of confidentiality issues were mailed the both questionnaire and a

summary describing the ongoing project, contacted by telephone within

approximately one week, and then interviewed if verbal consent was obtained.

Prior to participation subjects were informed that participation was voluntary, that

no attempt would be made to contact a past or present employer, and that each

case was assigned a study number whereby no personal identifiers would be

used.

Once participation was confirmed and verbal consent obtained, a

telephone interview was scheduled at the subject's convenience. A demographic

data form (Appendix I) and the questionnaire were completed by the interviewer.

The demographic data form was removed after the interview and kept separately
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from the data file. The survey tool was read to the subject over the phone and

the subjects' responses were marked on the questionnaire in written form. The

telephone interview took approximately 20 minutes to complete. A retrospective

chart review of patients who agreed to medical record release (Appendix I) also

took place to examine the clinical follow-up performed by the health care provider

after the initial diagnosis of WRA. A copy of the verbal consent form was mailed

to the subject to keep for their records after the interview was complete.

Confidentiality of Records

Confidentiality was maintained by keeping all records and interview

responses in locked files. Each subject was given a study identification number

(ID) and information was kept in the locked files and organized by study ID

number. Study ID numbers were used to code the data. Personal identifiers

were only included on the consent form and a tear off demographic cover sheet

that were removed immediately after the interview. No personal identifiers other

than the study ID number were included in the data file. No individual identities

will be used in any reports or publications resulting from the study. Access to the

data was restricted to the investigation team only. No videotaping or audiotaping

of telephone conversions was conducted. No data was shared outside the

research team.
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Data Management

The data collection was conducted over the telephone by trained

interviewers and responses to questions were recorded verbatim on the

questionnaire. All of the data from the interview were entered into a customized

database using SPSS Standard Version 10.0.5 (1989-1999). Prior to data entry,

all data were coded, including all missing information, and data cleaning was

conducted. Data were entered into the database and all entries were reviewed a

second time for accuracy by comparing the entered information with the original

data source (questionnaire). Continuous monitoring of all study forms through

the duration of the study enhanced error-free data.

Data Analysis Procedures

Descriptive statistics, such as frequency distributions, means and

standard deviations were used to summarize demographic information. A

combination of categorical, nominal and continuous independent variables were

evaluated for their relationship with the outcomes of interest. Between group

comparisons incorporated the use of t-tests for continuous, quantitative

dependent variables and either chi-square or McNemar test for categorical data.

Human Subjects Assurance

This dissertation research received original Institutional Review Board

(IRB) approval from the University of California, San Francisco (UCSF) on March

1, 2001 (CHR #H7664-18642-01). A modification to include verbal rather than
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written consent for study participation was approved May 24, 2001 (CHR#

H7664-18642-01A) (Appendix K). Renewal of the study protocol from the UCSF

IRB was received February 14, 2002 (CHR#H7664-18642-02). Renewal

approval from the State of California Health and Human Services Agency

(Approval #94-04-10) was received April 9, 2002. Study participants were

identified using only a three-digit identification number. Informed consent was

obtained from each participant prior to study participation.

...”
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CHAPTER FOUR

RESULTS

Sample

Eligible subjects were California workers at least 18 years of age that were

seen by a health care provider who completed and submitted a DFR noting a

diagnosis of asthma. Subjects were omitted who did not meet these criteria. All

DFR's were mail dated 1998 through 2000 and subjects had previously been

interviewed by a trained interviewer for the original SENSOR survey. All subjects

had an address and telephone number. A total of 215 subjects were called and

asked to participate in the follow-up interview. Fourteen (6.5%) subjects

declined to participate, thirteen (6%) were not able to be reached after at least

six phone attempts at different times of the day and on different days of the

week, and 33 (15.3%) potential subjects were unattainable (wrong number,

disconnected, etc.). Comparisons between participants (n=155) and non

participants (n=60) revealed no significant differences in age or gender between

HMO and non-HMO groups.

A total of 155 subjects agreed to participate in the follow-up interview.

Five of the 155 (3.2%) participating subjects were Spanish speaking and were

interviewed in Spanish by a trained interviewer. A total of 79 HMO and 76 non

HMO subjects agreed to participate. HMO subjects were interviewed first

between the months of July and November 2001 starting with 1998 cases, and

followed by 1999 and 2000 cases respectively. Once all HMO subjects had

completed both the initial and addendum SENSOR interviews, WRA case
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classifications for these subjects were determined by the research staff at the

Occupational Health Branch. A comparison, stratified sample of non-HMO

potential participants equal in number to the HMO sample then was randomly

selected based on case classifications of WRA (i.e. irritant, sensitizer, work

aggravated and RADS). If a non-HMO subject was not reachable or declined to

participate, new non-HMO potential subjects were again randomly selected and

invited to participate in the follow-up interview.

The sample was predominately white (74.2%) and female (75.5%). The

mean age for the sample was 46.3 + 11.0 years and mean level of education was

14.3 + 3.0 years, indicating that many participants had some college education.

Almost half (49.7%) of the WRA cases were classified as work-aggravated and

over 59% of participants identified themselves as having a history of allergic

disease. Approximately 62% of the sample stated they never smoked.

Demographic characteristics (Table 9) were compared between the two

groups. The HMO and non-HMO cohorts were similar regarding mean age,

mean years of education, and gender. Census coding for race and ethnicity was

used to classify all study participants on these variables (U.S. Department of

Commerce, Bureau of the Census, 2000). The two groups differed on racial

identification (overall x'=14.89 with 5 df p=0.01), with significantly more white

participants found in the non-HMO sample than in the HMO sample

(post hoc x* (as 4; t- 3.90, p< .05). Ethnicity did not differ between HMO and non

HMO groups (x = 2.25 with 2 df. p = 12). The HMO sample contained a higher

percentage of African American (11.4%) and Asian Pacific Islander (7.6%)
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subjects than the non-HMO sample (African American 5.3%; Asian Pacific

Islander 2.6%). No differences were found between HMO and non-HMO

subjects regarding smoking or allergic history.

Table 9
Demographic Characteristics of Interviewed WRA
Subjects

Number of subjects
Age, year

(mean + SD)
Gender (m/f)
Percentage by gender (f)
Education, year

(mean + SD)
Missing

Race
White”
African American
Asian/Pacific Islander
Native American
Other

Missing
Ethnicity

Hispanic
Non-Hispanic
Missing

Type of WRA
Irritant
Sensitizer
Work Aggravated
RADS

Smoking History
No/never
Yes

< 5 pack years
> 5 pack years

Missing
Allergy History

Yes
No

Missing

*post hoc x statistic (using Scheffe criteria) at p- 0.05
RADS= Reactive Airway Dysfunction Syndrome

HMO

79
46.4 + 11.8

16/63
79.7%

14.2 + 3.6

3

62.0%
11.4%
7.6%
1.3%

15.2%
2.6%

22.8%
74.7%
2.5%

36.7%
6.3%

49.4%
7.6%

60.7%

8.8%
27.8%
2.5%

59.5%
35.4%
5.1%

Non-HMO

76
46.1 + 10.0

22/54
71.1%

14.4 + 2.4

0

86.8%
5.3%
2.6%
0.0%
2.6%
2.6%

19.7%
76.3%
3.9%

35.5%
6.6%

50.0%
7.9%

63.2%

14.5%
19.7%
2.6%

59.2%
32.9%
7.9%

Total

155
46.3 + 11.0

38/117
75.5%

14.3 + 3.0

3

74.2%
8.4%
5.2%
0.6%
9.0%
2.5%

21.3%
75.5%
3.2%

36.1%
6.5%

49.7%
7.7%

61.9%

11.6%
3.9%
2.6%

59.4%
34.2%

6.5
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The occupational and industrial characteristics of subjects are listed in

Table 10. Census Occupational Classification (COC) and Standard Industrial

Classification (SIC) (U.S. Department of Commerce, Bureau of the Census,

2000) data were obtained on all 155 workers. Over half (54.2%) of the study

population were either in management or administrative support occupational

positions. Approximately fifty-two percent of the sample worked in the service

industry. More “blue collar" workers sought care at non-HMO facilities (62.2%)

than HMO facilities (37.8%), however no significant differences were

demonstrated on either occupational or industrial classification characteristics

between HMO and non-HMO cohorts.

Table 10
Occupational and Industrial Characteristics of Interviewed WRA Subjects

HMO Non-HMO Total
n=79 n=76 N=155

n % n % n %
Occupation

Managerial/executive 21 (26.6) 24 (31.6) 45 (29.0)
Technical 6 (7.6) 4 (5.3) 10 (6.5)
Sales 2 (2.5) 2 (2.6) 4 (2.6)
Administrative support/clerical 21 (26.6) 18 (23.7) 39 (25.2)
Protective service 4 (5.1) 5 (6.6) 9 (5.8)
Service, except protective and household 9 (11.4) 5 (6.6) 14 (9.0)
Farming, forestry, and fishing 3 (3.8) 1 (1.3) 4 (2.6)
Precision production 3 (3.8) 4 (5.3) 7 (4.5)
Operators, laborers, assemblers 8 (10.1) 5 (6.6) 13 (8.4)
Transportation and material moving 1 (1.3) 3 (3.9) 4 (2.6)
Handlers, equipment cleaners, helpers 1 (1.3) 5 (6.6) 6 (3.9)

Industry
Agriculture, forestry, and fishing 4 (5.1) 1 (1.3) 5 (3.2)
Construction 0 (0.0) 2 (2.6) 2 (1.3)
Manufacturing 11 (13.9) 10 (13.2) 21 (13.5)
Transportation 8 (10.1) 5 (6.6) 13 (8.4)
Retail trade 5 (6.3) 2 (2.6) 7 (4.5)
Finances, insurance, real estate 4 (5.1) 3 (3.9) 7 (4.5)
Services 38 (48.1) 42 (55.3) 80 (51.6)
Government 9 (114) 11 (14.5) 20 (12.9)

*****
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Follow-up Characteristics from the Worker's Perspective

Initial Treatment Phase

Questions 1 to 3 of the follow-up questionnaire addressed the initial

assessment and treatment phase after asthma had been found to be work

related. The type of health care provider seen initially for the first incident of WRA

can be found in Table 11. A total of 152 (98%) subjects were able to recall the

type of provider first seen after the initial incident and all subjects were able to

describe the testing ordered by this first provider (Table 12).

The majority of WRA patients (71.1%) were seen initially by generalist

(i.e. internists, family practice physicians, emergency room physicians, nurse

practitioners) health care providers. Approximately 21% of patients first saw

occupational medicine specialists. Significant differences were found between

HMO and non-HMO samples on the type of initial health care provider seen

(overall x = 17.43 with 5 df, p=0.004). Post hoc comparisons of the type of first

provider seen revealed that significantly more HMO subjects (n=24) were

evaluated initially by occupational medicine physicians than non-HMO subjects

(n=8) (x'= 9.10 with 1 df, p=0.003). The type of first care provider seen did not

differ significantly based on type of WRA (x =20.98 with 15 df p=.137), gender

(x = 2.82 with 5 df p=.727), or type of occupation (blue versus white collar)

(x = 5.10 with 5 df, p=.404).

A total of 55 subjects (36.2%) described seeing “other" types of health

care providers (emergency room physicians, nurse practitioners, physician

assistants, medical toxicologists & obstetricians). Of those, 47 (85.5%) reported
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they saw emergency room physicians, three (5.5%) saw nurse practitioners, and

two (3.6%) saw medical toxicologists initially for the first WRA asthma incident.

One worker (1.8%) described seeing a physician assistant, another a company

physician, and another an obstetrician. No significant differences were found

between the two groups on those health care providers described as “other".

Approximately 30% of the total sample described having pulmonary

function testing (PFT) performed by the first health care provider. Significantly

more HMO subjects (n = 29) reported having PFTs performed by the first

provider than those in the non-HMO sample (n=17) (x = 3.82 with 1df

p =0.049). Moreover, those patients who described seeing specialists

(occupational medicine physicians, allergists or pulmonologists) (n= 21) for the

initial assessment were significantly more likely to have PFTs performed

(x = 12.25 with 1 df p-0.001). Allergen skin testing was significantly more

prevalent in the HMO sample (p =0.008). No subject from either sample

remembered undergoing a methacholine bronchial provocation test to document

bronchial hyperresponsiveness.

“Other" testing ordered by the initial health care provider included peak

expiratory flow (PEF), chest radiography, pulse oximetry, treadmill, incentive

spirometry, electrocardiography, radioallergosorbent (RAST), arterial blood gas,

bloodwork/cultures, and exercise challenge. About 60% of the sample reported

having “other" types of testing performed during the initial treatment phase. HMO

subjects were significantly more likely to have received PEF monitoring
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(x = 11.80 with 1 df p=0.001) initially while non-HMO subjects were significantly

more likely to have electrocardiograms (x = 4.04 with 1 df, p=0.04), arterial

blood gases (x = 7.45 with 1 df, p=0.006) and bloodwork/cultures

(x = 14.21 with 1 df p- 0.001) as part of their initial diagnostic health screening

for WRA. Peak flow monitoring did not differ significantly between specialist and

generalist health care providers seen for the first WRA incident (x = .44 with 1

df; p=0.50). No differences were found between the two groups on chest

radiography, pulse oximetry, treadmill testing, incentive spirometry, RAST testing

and exercise challenge, as ordered by the initial health care provider.

Table 11
First provider seen for evaluation of WRA

HMO Non-HMO Total p value
n= 78 n= 74 N= 152
n % n % n %

Occupational Medicine 24 (30.8) 8 (10.8) 32 (21.1) 0.003 *
Pulmonologist 2 (2.6) 5 (6.8) 7 (4.6) NS
Allergist 3 (3.8) 2 (2.7) 5 (3.3) NS
Internist 27 (34.6) 19 (25.7) 46 (30.3) NS
Family Practice 1 (1.3) 6 (8.1) 7 (4.6) NS
Other f 21 (26.9) 34 (45.9) 55 (36.2) NS

Overall x = 17.43 with 5 df; p = .004
* Post hoc x' test (using Scheffe criteria) ps. 05 NS= Not significant
f Other = emergency room physician, nurse practitioner, physician assistant, obstetrician,
toxicologist
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Table 12
First tests ordered by initial provider N=155

HMO Non-HMO Total p value
n % n % n %

Pulmonary Function Test yes 29 (36.7) 17 (22.4) 46 (29.7) 0.049 *
nC) 50 (63.3) 59 (77.6) 109 (70.3)

Methacholine Challenge yes O (0.0) 0 (0.0) 0 (0.0) N/A
no 79 (100.0) 76 (100.0) 155 (100.0)

Allergy (Skin) Test yes 7 (8.9) 0 (0.0) 7 (4.5) 0.008 *
no 72 (91.1) 76 (100.0) 148 (95.5)

Other f yes 58 (73.4) 35 (46.1) 93 (60.0) 0.001 *
no 21 (26.6) 41 (53.9) 62 (40.0)

*x test pº. 05 N/A = Not applicable
f Other = peak expiratory flow, chest radiograph, pulse oximetry, treadmill, incentive spirometry,
electrocardiography, radioallergosorbent (RAST), arterial blood gas, bloodwork/cultures, exercise
challenge

Table 13 describes the treatment recommendations made by the first

health care provider. Almost 68% of the total sample reported having asthma

medication changes during the initial treatment phase while only 5.8% of all

workers described being told to stop work completely because of their WRA. Just

1.3% of the sample reported receiving any treatment recommendations

regarding worker retraining as a result of their asthma. Over 43% of the sample

was told to avoid various exposures that trigger asthma at work.

More HMO providers than non-HMO providers encouraged the worker to

consider relocating to a different position within their company to avoid exposure

from the suspected trigger (x = 4.36 with 1 df p=. 037). Differences between

provider recommendations on the use of personal protective equipment

approached statistical significance in favor of the HMO health care providers

(x = 3.74 with 1df, p=0.053). Treatment recommendation differences between

the two samples on workplace exposure avoidance and environmental change
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(i.e. improving ventilation), work retraining and stopping work completely

occurred with approximately equal frequency in both groups.

Initial treatment recommendations identified as “other" included

substitution, avoiding exertion, home environmental changes, avoiding

exposures outside of work, peak expiratory flow monitoring, wearing medic alert

identification, and homeopathic therapy. No differences were observed between

HMO and non-HMO subjects with regard to “other" treatment recommendations

made by the first health care provider.
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Table 13
First treatment recommendations made by initial provider for workers (N=155) with WRA

HMO Non-HMO Total p value
n % n % n %

Medication changes yes 53 (67.1) 52 (684) 105 (67.7) NS
no 26 (32.9) 24 (31.6) 50 (32.3)

Personal protective yes 16 (20.3) 7 (9.2) 23 (14.8) NS
equipment nC) 63 (79.7) 69 (90.8) 132 (85.2)

Workplace exposure yes 36 (45.6) 31 (40.8) 67 (43.2) NS
avoidance no 43 (54.4) 45 (59.2) 88 (56.8)

Work environment yes 7 (8.9) 7 (9.2) 14 (9.0) NS
changes no 72 (91.1) 69 (90.8) 141 (91.0)

Different position same yes 21 (26.6) 10 (13.2) 31 (20.0) 0.037 *
company no 58 (73.4) 66 (86.8) 124 (80.0)

Different position different yes 6 (7.6) 2 (2.6) 8 (5.2) NS
company no 73 (92.4) 74 (97.4) 147 (94.8)

Work retraining yes 1 (1.3) 1 (1.3) 2 (1.3) NS
nC) 78 (98.7) 75 (98.7) 153 (98.7)

Stop work completely yes 4 (5.1) 5 (6.6) 9 (5.8) NS
nC) 75 (94.9) 71 (93.4) 146 (94.2)

Other f yes 7 (8.9) 2 (2.6) 9 (5.8) NS
no 72 (91.0) 74 (97.4) 146 (94.2)

None yes 7 (8.9) 9 (11.8) 16 (10.3) NS
no 72 (91.1) 67 (88.2) 139 (89.7)

*x’ test pº. 05 NS= Not significant
f Other = substitution, avoiding exertion, home environmental changes, avoiding exposures
outside of work, peak expiratory flow monitoring, wear medic alert identification, homeopathic
therapy

Referral and Follow-up Treatment Phase

Once a WRA patient was initially evaluated and treated, an assessment

was made by the first provider as to whether or not the patient should be referred

to another health care provider for asthma treatment or if follow-up care for

asthma should be continued by the initial health care provider. Questions 4 to 7
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in the addendum questionnaire addressed these issues and additionally focused

on whether or not a diagnosis of WRA had been made and if further testing or

treatments had been recommended. Tables 14 and 15 describe the type of

health care provider seen during the follow-up period for both patients who were

referred for specialty care and those who were followed-up either by the initial

treatment provider or the worker's own personal clinician.

Table 14
Consultant provider seen for follow-up evaluation of WRA

HMO Non-HMO Total p value
n= 35 n= 23 N= 58
n % n % n %

Occupational Medicine 18 (51.4) 5 (21.7) 23 (39.7) NS
Pulmonologist 6 (17.1) 6 (26.1) 12 (20.7) NS
Allergist 4 (11.4) 7 (30.4) 11 (19.0) NS

4 4
0 0
3 1

Internist (11.4) (17.4) 8 (13.8) NS
Family Practice (0.0) (0.0) 0 (0.0) NS
Other f (8.6) (4.3) 4 (6.9) NS

NS= Not significant
f Other = emergency room physician, nurse practitioner, physician assistant, obstetrician,
toxicologist

Table 15
Follow up provider seen other than consulting provider for evaluation of WRA

HMO Non-HMO Total p value
n= 55 n= 60 N= 115

n % n % n %
Occupational Medicine 7 (12.7) 3 (5.0) 10 (8.7) NS
Pulmonologist 10 (18.2) 11 (18.3) 21 (18.3) NS
Allergist 14 (25.5) 9 (15.0) 23 (20.0) NS
Internist 20 (36.4) 25 (41.7) 45 (39.1) NS
Family Practice 0 (0.0) 9 (15.0) 9 (7.8) 0.003 *
Other f 4 (7.3) 3 (5.0) 7 (6.1) NS

Overall x 12.24 with 5 df p=.032 NS= Not significant
*Post hoc x (using Scheffe criteria) pº,05
f Other = emergency room physician, nurse practitioner, physician assistant, obstetrician,
toxicologist
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A total of 58 (37.4%) workers were referred to other health care providers

after being seen for the initial incident of WRA, 35 of whom were HMO patients

and 23 non-HMO. Almost 40% of the total sample that was referred to a

consultant was seen by an occupational medicine specialist. Like the initial

treatment phase, HMO patients (n=18) were referred more often to an

occupational medicine specialist than those in non-HMO systems (n =5),

although the difference was not statistically significant (x = 6.99 with 4 df.

p=. 137). The mean duration of follow-up of WRA for HMO workers was 2.12+

1.98 years and for non-HMO 2.88 + 2.87 years. Fifty-two of the 58 (89.7%)

workers who were referred were able to recall whether or not a diagnosis was

made, and of those 52 workers, 33 (63%) (22 HMO, 11 non-HMO) were given a

diagnosis of work-related asthma (x =1.86 with df p=. 172).

Table 16 describes the tests ordered by the consultant health care

provider. Thirty (51.7%) of the 58 workers who were referred for follow-up care

after the initial treatment phase recalled having additional tests ordered. Only two

(6.7%) workers, one from the HMO and one from a non-HMO system underwent

bronchial provocation testing for further evaluation of their asthma. Pulmonary

function testing was ordered with similar frequency in both health care groups

(76.5% HMO; 76.9% non-HMO) by the consulting provider. No comparisons of

testing ordered by the consulting health care provider between HMO and non

HMO groups were found to be statistically significant. For workers who stated

they were not followed up by a health care provider for further care of their WRA

(n=38), 81.6% (17 HMO, 14 non-HMO) felt their asthma was improved and
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follow-up was not needed, four (3 HMO, 1 non-HMO) did not receive any

recommendation by their provider for follow-up, and the three remaining workers

were told to seek further care but chose not to do so.

Table 16
Tests ordered by consultant provider for workers (N=30) with WRA

HMO Non-HMO Total p value
n % n % n %

Pulmonary Function Test yes 13 (76.5) 10 (76.9) 23 (76.7) NS
nC) 4 (23.5) 3 (23.1) 7 (23.3)

Methacholine Challenge yes 1 (5.9) 1 (7.7) 2 (6.7) NS
no 16 (94.1) 12 (92.3) 28 (93.3)

Allergy (Skin) Test yes 3 (17.6) 2 (15.4) 5 (16.7) NS
no 14 (82.4) 11 (84.6) 25 (83.3)

Other f yes 9 (52.9) 5 (38.5) 14 (46.7) NS
no 8 (47.1) 8 (61.5) 16 (53.3)

NS=Not Significant
f Other = peak expiratory flow, chest radiograph, pulse oximetry, treadmill, incentive spirometry,
electrocardiography, radioallergosorbent (RAST), arterial blood gas, bloodwork/cultures, exercise
challenge

Current Treatment Phase

Table 17 shows the current health care provider seen as well as tests

ordered and treatment recommendations given by that provider. A total of 68

workers (67 able to recall the type of provider, one was unable to remember the

type of provider) stated they were currently being followed for their asthma. Of

these, 47.1% (16 HMO, 16 non-HMO) were followed by general medicine

internists. Only 1.5% (n= 1) of the total sample was currently seeing an

occupational medicine physician for their WRA. Approximately 36.8% (n=25) of

the total sample were followed by either pulmonologists or allergists currently.

No statistically significant differences were found regarding current health care

provider seen (x = 5.78 with 5 df p=. 328) between the two samples. Pulmonary
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function testing was performed with equal frequency by current providers in both

HMO and non-HMO health care settings (x = .421 with 1 df p=. 516). While

comparisons on current treatment recommendations did not differ significantly

between the two samples, non-HMO health care providers recommended work

environment changes (i.e. improved ventilation) more often to their patients than

HMO providers (x = 3.082 with 1 df p=. 079).

Table 17
Current provider seen, tests and treatment recommendations

HMO Non-HMO Total p value
n= 30 n= 37 N= 67

n % n % n %
Occupational Medicine 1 (3.3) 0 (0.0) 1 (1.5) NS
Pulmonologist 5 (16.7) 5 (13.5) 10 (14.7) NS
Allergist 7 (23.3) 8 (21.6) 15 (22.1) NS
Internist 16 (53.3) 16 (43.2) 32 (47.1) NS
Family Practice 0 (0.0) 5 (13.5) 5 (7.5) NS
Other f 1 (3.3) 3 (8.1) 4 (6.0) NS

NS=Not Significant
f Other = nurse practitioner, physician assistant, alternative medicine practitioner, gynecologist,
toxicologist, company physician, earlnose/throat physician

Table 17
Current provider seen, tests and treatment recommendations (cont'd)

N=68

HMO Non-HMO Total p value
n % n % n %

Pulmonary Function Test yes 15 (484) 15 (40.5) 30 (44.1) NS
no 16 (51.6) 22 (59.5) 38 (55.9)

Methacholine Challenge yes 0 (0.0) O (0.0) 0 (0.0) NA
nC) 31 (100.0) 37 (100.0) 68 (100.0)

Allergy (Skin) Test yes 5 (16.1) 2 (5.4) 7 (10.3) NS
no 26 (83.9) 35 (94.6) 61 (89.7)

Other f yes 17 (54.8) 21 (56.8) 38 (55.9) NS
no 14 (45.2) 16 (43.2) 30 (44.1)

NS=Not Significant
NA =Not Applicable
f Other = peak expiratory flow, chest radiograph, pulse oximetry, treadmill, incentive spirometry,
electrocardiography, radioallergosorbent (RAST), arterial blood gas, bloodwork/cultures, exercise
challenge
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Table 17
Current provider seen, tests and treatment recommendations (Cont'd)

N=68

HMO Non-HMO Total p value
n % n % n %

Medication changes yes 21 (67.7) 24 (64.9) 45 (66.2) NS
no 10 (32.3) 13 (35.1) 23 (33.8)

Personal protective yes 3 (9.7) 4 (10.8) 7 (10.3) NS
equipment no 28 (90.3) 33 (89.2) 61 (89.7)

Workplace exposure yes 8 (25.8) 8 (21.6) 16 (23.5) NS
avoidance no 23 (74.2) 29 (784) 52 (76.5)

Work environment changes yes 1 (3.2) 6 (16.2) 7 (10.3) NS
no 30 (96.8) 31 (83.8) 61 (89.7)

Different position same yes 1 (3.2) 5 (13.5) 6 (8.8) NS
company nC) 30 (96.8) 32 (86.5) 62 (91.2)

Different position different yes O (0.0) 0 (0.0) 0 (0.0) N/A
company no 31 (100.0) 37 (100.0) 68 (100.0)

Work retraining yes 0 (0.0) 1 (2.7) 1 (1.5) NS
no 31 (100.0) 36 (97.3) 67 (98.5)

Stop work completely yes 2 (6.7) 5 (13.5) 7 (10.4) NS
no 29 (93.5) 32 (86.5) 61 (89.7)

Other f yes 2 (6.5) 4 (10.8) 6 (8.8) NS
no 29 (93.5) 33 (89.2) 62 (91.2)

NS=Not Significant
NA =Not Applicable
f Other = substitution, avoiding exertion, home environmental changes, avoiding exposures
outside of work, peak expiratory flow monitoring, wear medic alert identification, homeopathic
therapy, immunotherapy

Workplace Environmental Assessment and Accommodation of Treatment
Recommendations by Employer

Only 10 (6.5%; 5 HMO, 5 non-HMO) workers stated that a physician

came to assess their workplace environment. One worker stated that a health

care provider came to perform an assessment but was unsure of the type of
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provider. Of the 10 cases where a provider examined the workplace setting, 50%

(2 HMO, 3 non-HMO) were identified as being occupational medicine specialists.

Twenty percent, one worker each from HMO and non-HMO settings, stated that

a pulmonologist examined the workplace. Twenty-nine workers (18.7%) stated

that a physician asked for exposure information (i.e. Material Safety Data Sheet,

label from chemical container, etc.). Nineteen (65.5%) of the workers who

reported that a physician asked for exposure information were from the HMO

system (x = 3.082 with 1 df p=. 082).

Workplace assessment recommendations made by the provider who

examined the setting did not differ significantly between HMO and non-HMO

subjects. For those workers who did not have a health care provider come to

assess the workplace (n=143), 48 (33.6%) stated that the physician never asked

permission to make an environmental assessment. Only 1.4% (n=2, both non

HMO subjects) stated that the physician refused to examine the workplace

environment.

Fifty-five (35.5%) workers stated that someone other than a health care

provider came to assess the workplace. Twenty (36.4%) of these workers (10

HMO, 10 non-HMO) stated that the Occupational Safety and Health

Administration (OSHA) or some government agency representative came to

assess their workplace exposure. Eleven (20%) workers (3 HMO, 8 non-HMO)

communicated that the company's own environmental health and safety

department evaluated the exposure while ten (18.2%) workers (3 HMO, 7 non

HMO) claimed an environmental assessment was made by an outside private
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company or agency. No significant differences were found between HMO and

non-HMO patients who had an individual other than a health care provider

inspect the workplace setting (x = 7.075 with 6 df p=. 314).

Notification of OSHA and/or Government Agency Regarding Workplace
Exposure

One-hundred and eight (69.7%) of the 155 workers were able to ascertain

if OSHA or any government agency had or had not been notified about their

WRA incident and occupational exposure. Forty-five (41.7%) identified that

someone from the workplace had notified either OSHA or another government

agency with no significant differences between HMO and non-HMO subjects

(x =1.034 with 1 df p=. 309). Of the 45 workers who stated that OSHA had

been notified, 17 (37.8%) were unsure of who called OSHA while 16 (35.6%)

identified themselves or a co-worker as the person who called. Only one worker

(2.2%) reported that a union representative notified a government agency.

Asthma Education Provided to Workers

A total of 151 (97.4%) workers were able to recall whether or not any

asthma information or education was provided to them by any of their health care

providers. Table 18 describes the group of workers (n=84) who stated they

received some asthma information. Over 90% of all workers (n=76) who

received asthma education stated they received general asthma information and

almost 78% (n=65) reported obtaining asthma management advice. While there

were no statistically significant differences between HMO and non-HMO patients
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who received general asthma information, information on asthma management,

and workplace exposure avoidance, HMO providers did refer their patients more

to asthma classes (x = 15.43 with 1 df, p<0.001) as well as give instructions on

when to call the clinician and/or go to the hospital if one's asthma was in crisis

(x = 4.49 with 1 df p=. 034). Specialist health care providers did not differ from

generalist health care providers on referring their patients to asthma classes

(x* = .220 with 1 df; p=.639). “Other" asthma information (i.e. action plans,

home environmental control measures) provided to WRA patients also favored

HMO providers (x = 3.82 with 1 df p=. 05) over non-HMO providers.

Comparisons were also conducted on the type of asthma information

provided to men and women and to blue and white collar workers. Female

participants were significantly more likely to have received specific information on

classes to attend and asthma-related resources than male participants (x = 5.89

with 1 df, p=0.015), however no other asthma education category comparisons

were significantly different between gender groups. No significant differences

were observed between blue and white collar workers on any type of asthma

information provided to them.
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Table 18
Asthma education provided N=84

HMO Non-HMO Total p value
n % n % n %

General Asthma information yes 41 (89.1) 35 (92.1) 76 (90.5) NS
nC) 5 (10.9) 3 (7.9) 8 (9.5)

Asthma management yes 37 (80.4) 28 (73.7) 65 (77.4) NS
no 9 (19.6) 10 (26.3) 19 (22.6)

Workplace exposure avoidance yes 15 (32.6) 11 (28.9) 26 (31.0) NS
no 31 (674) 27 (71.1) 58 (69.0)

Asthma classes/resources yes 28 (60.9) 7 (18.4) 35 (41.7) <0.001 *
no 18 (39.1) 31 (81.6) 49 (58.3)

When to call MD/go to hospital yes 30 (65.2) 16 (42.1) 46 (54.8) 0.03 *
no 16 (34.8) 22 (57.9) 38 (45.2)

Other f yes 7 (15.2) 1 (2.6) 8 (9.5) NS
no 39 (84.8) 37 (97.4) 76 (90.5)

*x test p- 05 NS= Not significant
f Other = Action plan, home environmental control measures, information on new medications,
website information

Table 19
Workplace asthma education provided N=26

HMO Non-HMO Total p value
n % n % n %

Reduce exposure yes 12 (80.0) 7 (63.6) 19 (73.1) NS
no 3 (20.0) 4 (36.4) 7 (26.9)

Personal protective equipment yes 8 (53.3) 3 (27.3) 11 (42.3) NS
no 7 (46.7) 8 (72.7) 15 (57.7)

Medications to bring to work yes 11 (73.3) 3 (27.3) 14 (53.8) 0.02 *
no 4 (26.7) 8 (72.7) 12 (46.2)

Peak flow monitoring yes 6 (40.0) 1 (9.1) 7 (26.9), NS
nC) 9 (60.0) 10 (90.9) 19 (73.1)

Symptom monitoring yes 8 (53.3). 2 (18.2) 10 (38.5) NS
no 7 (46.7) 9 (81.8) 16 (61.5)

Other f yes 1 (6.7) 3 (27.3) 4 (15.4) NS
no 14 (93.3) 8 (72.7) 22 (84.6)

*x test pº. 05 NS= Not significant
f Other = Latex-specific exposure instructions

Twenty-six of the 84 (30.9%) workers who received asthma information

stated they received specific education on asthma in the workplace. Of these

workers, 19 (73.1%) received information on ways to reduce or minimize

workplace exposure and only seven (26.9%; 6 HMO, 1 non-HMO) received
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information on peak flow monitoring at work. Approximately 42% (n=11)

received distinct information about PPE to wear while working. Table 19

describes these findings. HMO health care providers, however, provided their

patients with information on medications to bring with them to work more

frequently than non-HMO providers (x = 5.42 with 1 df, p=. 02). Further

comparisons on workplace information regarding medications to bring to work

revealed no significant differences based on gender (x = .465 with 1 df p=.495)

occupational type (blue versus white collar worker) (x = .202 with 1 df p=.653),

or type of WRA (x = 1.33 with 3 df, p=.722).

Workers' Compensation

Questions 17 though 19 of the follow-up interview addressed issues

relevant to workers' compensation. One hundred forty-seven (94.8%) workers

were able to recall if they had filed a workers' compensation claim. A total of 100

(68%) workers stated they did file a claim, however, no significant differences

were found for those who filed a claim between HMO and non-HMO groups

(x* = .345 with 1df, p=. 58). Eighty-nine of the 100 hundred workers who filed a

claim were able to recall whether or not the claim was accepted or denied. A

total of 70 (78.7%) patients had their claim accepted. Non-HMO patients (n=40)

were significantly more likely than HMO patients (n= 30) to have their claim

accepted (x = 3.91 with 1 df p=. 048). Approximately 27.5% of those who filed a

claim sought legal counsel to assist in getting their claim accepted and 83% felt

their health care provider was helpful in filing the claim.
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Impact of Asthma on Daily Activities and Work

Workers who were currently employed were asked questions about the

impact asthma has had on their daily activities and ability to work. One hundred

eighteen (76.1%) of the WRA sample were currently employed. Twenty-eight

(23.7%) workers stated they had had missed some complete work days due to

asthma in the past six months and 17 (14.4%) claimed that partial work days

had been lost in the past six months due to asthma. These findings, as well as

information on the number of lost days due to asthma for each health care group

can be found in Table 20. Gender, occupational type (blue versus white collar),

and WRA classification between group comparisons on the amount of complete

and partial lost work days due to asthma were not significant.
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Table 20
Impact of Asthma on Work N=118

HMO
Complete workdays lost
in last six months

no 45

yes 13
mean days lost 3.22 + 1.64
(m + SEM)

Partial workdays lost in
last six months

no 47

yes 11
mean days lost .53 + .21
(m + SEM)

Work task difficulty .80 + .15
(m + SEM)

Job effectiveness 93.0 + 12.86

(m + SD)

Job duty change
no 30

yes 28

NS= Not significant

Non-HMO

45
15

2.12+ .87

54

.82 + .52

.97+ .18

94.25 + 11.29 93.62 + 12.07

33
27

90
28

2.66 + .92

101
17

.67 + .28

.88 + .11

63
55

p value

NS
NS

NS
NS

NS

NS

Work task difficulty and job effectiveness due to asthma over the past four

weeks is also reported in Table 20. Overall, workers from both groups did not

report much job task difficulty (0-5 scale, 0 is no difficulty, 5 is so much difficulty

the worker could not perform job activities at all) over the past four weeks (HMO

mean 0.80 + .15 SEM, non-HMO mean 0.97+.18 SEM). Likewise, most

workers (HMO mean 94.25 + 11.29 SD; non-HMO mean 93.00 + 12.86 SD) felt

they had been quite effective in their jobs recently despite their asthma (0-100

scale, 0 is not effective and unable to work due to asthma and 100 if job

effectiveness was not all affected by asthma).
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Activity limitation due to asthma over the past four weeks was also

evaluated. A majority (52.9%) of the 118 working subjects claimed that their

asthma did not limit their daily activities at all over the past four weeks. Ten

(8.4%) workers stated that their activities were at least very limited due to their

asthma recently and 27 (22.7%) reported that they suffered either some or

moderate limitation due to asthma. No significant differences were demonstrated

between HMO and non-HMO groups on activity limitation (x = 3.26 with 6 df.

p=. 776).

Follow-up Characteristics from the Provider's Perspective

Medical record data was used to as a proxy for the health care provider's

perspective of the care delivered to the worker to determine similar results for

questions asked of the worker during the follow-up interview. A total of 108

(69.7%) of the sample consented to review of medical records. No significant

differences between HMO (n=56) and non-HMO (n=52) workers were noted on

this variable (x = 1.98 with 2 df p=. 372). As of June 10, 2002, 55 (35.5%)

medical record release forms had been received and of those 55, 37 (67.3%) of

the actual records had been Collected and reviewed for similar content asked in

the interview. Twenty-seven (73%) of the 37 medical records received were

from the HMO health care providers as it should be noted HMO subjects were

interviewed first followed by non-HMO subjects. While data collection ended the

first week of March, 2002 and medical record Consent forms were mailed that

same week, it was expected that three months time would be adequate to have
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received the actual medical records. A second mailing to remind those subjects

who agreed to medical record release will be sent in July, 2002 to attempt to

increase the number of medical records for review--these additional records will

not be included in this dissertation. Collection of medical records to ascertain

documentation of follow-up characteristics of WRA from the perspective of the

health care provider will continue until approximately December 2002.

Initial Treatment Phase

Twenty-eight (18.1%) patient medical records revealed the type of initial

treatment provider seen for the first WRA incident. The majority of those patients

(HMO n=13, non-HMO n=2) had been evaluated by an Occupational Medicine

physician initially for WRA as documented in the medical record. An equal

number of HMO and non-HMO patients (three each) were found to have been

assessed by internists while the remaining seven subjects were seen by

emergency room physicians (n=4), family practice physicians (n=1) and nurse

practitioners (n=2).

Only four (2 HMO, 2 non-HMO) patient's charts showed that the initial

treating provider performed pulmonary function testing and no documentation

was found in either the HMO or non-HMO patient records regarding

methacholine challenge or allergy testing by the initial treatment provider.

Twenty-one (57%) patient medical records revealed “other" initial testing that

had been performed including peak flow (n=13), pulse oximetry (n=10), chest
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radiography (n=6), RAST (n=3), and other lab tests (i.e. complete blood count)

(n=3).

A total of 19 (14 HMO, 5 non-HMO) of the 37 medical records reviewed

indicated that the initial health care provider started or changed asthma

medications for their WRA patient, with no significant differences between

cohorts. HMO health care providers (n=7) wrote in the medical record more

frequently than non-HMO providers (n=2) directions to have the worker avoid

exposure to the offending agent. The remaining treatment recommendations

reported during patient telephone interviews (i.e. recommendations to relocate or

change jobs, wear personal protective equipment, or stop work altogether) were

not found in any medical records regardless of the type of health care

system/provider.

Referral and Follow-up Treatment Phase

Fourteen patient medical records (12 HMO, 2 non-HMO) provided

documentation that the WRA patient had been referred to a specialist/consultant

practitioner. Eight of the 12 HMO patients were referred to an occupational

medicine specialist while the remaining four patients saw internists (n=2),

pulmonologists (n=1), and allergists (n=1). One non-HMO patient was referred to

occupational medicine while the other saw an allergy specialist. Only three HMO

and one non-HMO chart(s) provided documentation that pulmonary function

testing had been ordered by the specialist provider while it appeared no

consulting providers whose charts were received provided bronchial provocation
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testing or allergy testing, including RAST lab work. Five medical records (3

HMO, 2 non-HMO) documented that the asthma incident that brought the patient

to seek medical attention was indeed work-related.

Twenty-three records (17 HMO, 6 non-HMO) revealed that follow-up was

not done by a specialty consultant but was provided by the initial treatment

clinician or the patient's primary care provider. HMO subjects (n= 11) were more

likely to have been followed by specialists (occupational medicine,

pulmonologists & allergists) than non-HMO (n=2), but there were no significant

differences between the two samples. Seven (4 HMO, 3 non-HMO) were

followed by internists while the remaining three subjects were followed by a

nurse practitioner, a physician assistant, and an emergency room physician.

Current Treatment Phase

Only ten patient charts (7 HMO, 3 non-HMO) provided documentation that

a health care provider was following the patient currently for their asthma. Fifty

percent (n=5) of the patients were followed by internists, 3 by either allergy or

pulmonary specialists, 1 by a physician assistant and the other by an emergency

room doctor. Four current treatment providers (3 HMO, 1 non-HMO)

documented in the medical record that pulmonary function tests had been

performed within the last six months. Three records each provided

documentation of peak flow monitoring or pulse oximetry and one documented

that a chest radiograph had been ordered for asthma and another an arterial

blood gas.
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Nine (24%) records had written orders to either start or change asthma

medications, including metered dose inhalers. Of the nine, six (67%) patients

had been placed on prednisone within the past six months and five were on

inhaled corticosteroid (ICS) therapy. Both specialty health care providers

(allergists and pulmonologists) as well as general practitioners (internists,

physician assistants and emergency room physicians) prescribed prednisone for

their patients with no differences between these two general practitioner groups.

Only two medical records (1 HMO, 1 non-HMO) provided documentation

regarding having the patient currently avoid exposure to workplace agents.

Again, no documentation was found in any medical records regarding current

treatment recommendations to wear personal protective equipment at work,

change occupations, enlist vocational rehabilitation or stop work altogether to

prevent exposure to a known asthma trigger.

Agreement Between Patient Self-Report and Health Care Provider

DOCumentation

For questions whereby adequate data on findings were available to

assess for agreement between what the patient stated in the telephone interview

and what was documented in the medical record by the health care provider, a

McNemar test was performed to determine the Kappa statistic for each variable.

Table 21 provides this information on selected process of care assessments.

Question one of the interview which addressed the type of first health care

provider seen for the initial incident of WRA (n=28) illustrated a 64% agreement
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between patient self-report and provider documentation (Kappa .478) and was

highly significant (p <0.001). Approximately 45% of the agreement was between

the patient report of seeing an occupational medicine physician and actual

documentation by the occupational specialist. However, two other patients

reported seeing an occupational medicine physician initially while their medical

records revealed that in fact they had seen an internist and an emergency room

physician respectively.

Table 21
Selected Process of Care Assessments After DFR from Patient and Provider
Perspective

% agreement
between patient self
report and provider

■ ] documentation Kappa statistic p value
First provider seen 28 64% 0.478 < 0.001 *

First provider PFT done 29 76% 0.334 0.04.1 *

First provider recommended PPE 29 93% 0.633 < 0.001 *

First provider workplace exposure 29 41% –0. 128 0.436
avoidance

First provider recommended 29 72% 0.065 0.694
different position same company

Current provider PFT done 9 78% 0.550 0.099

Current provider workplace 9 78% 0.357 0.284
exposure avoidance

Any provider asked for exposure 21 86% 0.351 0.035 *
information

* p < 0.05
DFR =Doctor's First Report; PFT =Pulmonary Function Test; PPE =Personal Protective
Equipment
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Interview data revealed significant differences between HMO and non

HMO participants on whether or not pulmonary function testing was performed

for the first WRA incident by the initial treatment provider. Twenty-nine (18.7%)

medical records were available to confirm the degree of agreement between

patient self-report and provider documentation on this variable. Twenty-two

(76%) of provider documentation agreed with what the patient stated in the

telephone interview (Kappa= .334; p =0.041).

Although the available numbers of similar findings for provider

documentation regarding asthma education were low (n=4), information on the

degree of agreement between provider documentation and patient self-report on

asthma classes/resources was 100% (Kappa 1.00; p=.046). The opposite of this

was true, however, for the variable on medications the patient should bring with

him/her to work. Of the two available cases documented in medical records, one

patient reported receiving information about medications from his/her primary

care provider but there was no documentation available to confirm this directive.

The other patient reported not receiving this information but it was found

documented in the medical record.

106



0.0

tº- •

º - - - -º
*} i -- ~~~~

**-********

******

riºd iarºa

º ºr.
& *::** ---

º º- sº

w tºº--sº "

º 9, 1
º,

Q
C

3 IT
~,

jº (O



CHAPTER FIVE

DISCUSSION

Introduction

Chapter Five provides an overview of the interpretation and significance of

study findings, accompanied by a discussion of its strengths and limitations and

implications for nursing and future WRA research. Interpretation of results are

presented in relation to study variables which encompass each phase of follow

up medical care for WRA.

The overall purpose of this study was to describe the clinical evaluation

and treatment of individuals diagnosed with WRA in the State of California

primarily from the perspective of the worker and secondarily, the health care

provider. WRA cases were identified through DFR's received between the years

of 1998 and 2000. Data were collected through structured telephone interviews

to describe the health care experience from the patient's perspective and through

medical record review to capture the provider's documentation of actual care

delivered to the patient. The first WRA incident as identified by the patient in the

telephone interview was the source of data used to determine each case

classification by COHB physicians.

Secondary objectives were to: (a) describe the level of disability

associated with WRA in California workers; (b) compare the clinical follow-up for

subjects with identified WRA in an HMO and non-HMO facilities in the State of

California, and: (c) compare the level of disability due to asthma for California

WRA workers in an HMO and non-HMO facilities.
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This population-based study provides important data on the type of health

care received by 155 Californians with WRA. Data from this project provides

investigators with relevant, new information about the state of asthma-related

care received by affected workers in California. Evidence suggests that testing

and treatment protocols recommended in practice guidelines developed to

standardize the diagnosis and management of WRA are not being performed.

This information suggests that the overall health care after diagnosis of WRA

needs improvement and that evidenced-based recommendations such as

removal from workplace exposures are not being communicated to patients nor

documented by providers. Moreover, assessment and management of WRA

appears to vary by the health care system in which treatment is delivered.

However, the impact of specific WRA care on the overall level of work disability

and work limitation continues to remain unclear.

Interpretation and Significance of Study Results

Findings from the most recent U.S. NHIS suggest that the prevalence of

asthma in working-age adults is on the rise (U.S. Department of Health and

Human Services, 1996) and the disease has been identified as one of the

leading medical conditions associated with limitation in the ability to work and

work loss (Malo, Blanc, and Chan-Yeung, 1999). Furthermore, the cost of

asthma-related lost work days has been estimated to be $284.7 million annually

in 1990 (Weiss, Gergen, and Hodgson, 1992) which was equivalent to the total

cost of outpatient medical services for asthma for the same year (Blanc, 2000).
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Identifying cases of WRA is often difficult and complex due to a multiplicity

of causes in a vast array of industrial environments, variability in symptom

presentation, and the requirement of specific diagnostic testing (Chan-Yeung,

1995). The complexity in determining whether asthma is work-related contributes

to under-estimation and under-recognition of a disease that clearly impacts our

society. This dissertation research provides beginning evidence that quality

health care of WRA is lacking in California and an emphasis on monitoring and

enforcing WRA practice guidelines is needed to improve patient outcomes.

Initial Treatment Phase

Two thirds of patients reported being seen initially for the first WRA

incident by generalist, non-specialist health care providers. Of the WRA patients

who saw specialists first, approximately one-fourth described seeing

occupational medicine physicians. Treatment recommendations varied by

practitioner. For example, only 20% of patients who saw generalists received

PFTs while 50% of those who saw specialists immediately had PFTs performed.

Pulmonary function tests are a cornerstone in the diagnosis of asthma because

they not only confirm the presence of the disease but they also can establish

work-relatedness.

Available medical records revealed 76% agreement between patient self

report and provider documentation on initial PFTs, suggesting that patient recall

is generally accurate re: the performance of this critical test. Furthermore, this

finding is consistent with a recent practice-based survey by chest physicians
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which identified that pulmonary function testing was performed by approximately

half (44%) of the specialist physician respondents who provided direct services

to industries and unions (Harber, Scanlon, do Pico, and Garshick, 1995).

More HMO patients described seeing occupational medicine physicians

during the initial treatment phase than non-HMO patients. This finding was not

surprising as there are numerous integrated occupational medicine clinics within

this HMO in the state of California. Many of these occupational medicine clinics

have on-site access to both pulmonary function and immunologic testing, both of

which are considered important components of confirmatory evaluation for WRA.

Access to both pulmonary function and immunologic testing may explain why

HMO patients were significantly more likely than non-HMO patients to have these

tests performed. Likewise, because the HMO model is a closed system,

authorizations are not required for such testing. This may improve the chance

that the testing is actually performed.

Pulmonary function testing has been identified as a crucial and necessary

step in the preliminary clinical evaluation of WRA and is recommended to be

performed by the primary care generalist practitioner (Chan-Yeung, 1995;

Friedman-Jimenez, Beckett, Szeinuk, & Petsonk, 2000). Moreover, the National

Asthma Education Prevention Program (NAEPP) Expert Panel Report 2:

Guidelines for the Diagnosis and Management of Asthma states that office-based

physicians who care for asthma patients should have access to spirometry which

is a necessary tool to diagnose and monitor the disease (National Asthma

Education and Prevention Program, 1997). The low number of patients reporting
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that they had PFTs is worrisome in that it appears in this WRA sample this critical

diagnostic procedure was not performed in primary care settings as frequently as

it was in specialty settings. This finding suggests that those patients seeing

generalist care providers initially may not be receiving the same level of quality

care as those patients who saw specialists. As shown by previous published

research, lack of pulmonary function testing may lead to under-recognition of

WRA (Chan-Yeung, 1995) since spirometry not only confirms the presence of

asthma it also can establish work-relatedness of the disease (Center for Disease

Control and Prevention, 1999).

The lack of any performance of bronchial provocation challenge testing by

the initial treatment provider both in and out of the workplace is disappointing but

not surprising. Methacholine or histamine challenge testing is often only

performed if pulmonary function testing does not meet the diagnostic criteria for

asthma (American Thoracic Society, 1994). Almost 50% of the study population

met the criteria for work-aggravated asthma and may have had either pulmonary

function or bronchial provocation testing done prior to their evaluation for their

first WRA incident. Even less surprising is the lack of specific bronchial

challenge testing. The ACCP consensus statement on assessment of asthma in

the workplace cites that the clinical utility of its case definition of occupational

asthma is “substantially limited by the lack of availability in clinical settings of

specific bronchial challenge testing, and in some areas of quantitative testing for

non-specific bronchial hyperresponsiveness" (Chan-Yeung, 1995). Specific

bronchial challenge testing using sub-irritant exposure levels of sensitizing
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agents suspected to have caused asthma has been identified as the “gold

standard" for the diagnosis of sensitizer-induced occupational asthma (Bernstein,

Chan-Yeung, Malo, and Bernstein, 1999; Chan-Yeung, 1995; Friedman-Jimenez,

Beckett, Szeinuk, and Petsonk, 2000).

Only 6.5% of our study population was case classified as having

sensitizer-induced WRA and of those individuals, 50% were evaluated by

specialists (occupational medicine physicians and pulmonologists) initially and

60% had PFTs performed by the first treatment provider. No sensitizer-induced

patient was identified by either self-report or by medical record review as having

non-specific or specific bronchial provocation testing during the initial treatment

phase. These study findings may be due to a lack of availability in conducting

both non-specific and specific challenge testing, especially in those 50% of

sensitizer-induced patients who saw generalists initially. However, one would

hope that specialists such as occupational medicine physicians and

pulmonologists might have greater access to these additional confirmatory tests

for patients presenting with sensitizer-induced WRA.

The study also provided other interesting findings in those patients

classified as having sensitizer-induced WRA. Immunologic assessment for

workplace allergens has been recommended in individuals when the medical and

occupational history suggest sensitizer-induced WRA (Chan-Yeung, 1995;

Friedman-Jimenez, Beckett, Szeinuk, and Petsonk, 2000). Recent studies have

also demonstrated that immunologic testing, in combination with a suggestive

WRA history and documented airway hyperresponsiveness, may be adequately

º
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predictive of confirmation of sensitizer-induced WRA by specific bronchial

challenge testing (Malo et al. 1990; Vandenplas et al 1995). No sensitizer

induced WRA patient received allergen skin prick testing by the first treating

clinician and only three patients had initial RAST testing performed. These

findings are especially discouraging because immunologic assessment,

especially in the absence of specific bronchial challenge testing, may be

diagnostically helpful in confirming sensitizer-induced WRA.

The most frequently reported treatment recommendation by the first WRA

health care provider was medication changes (n=105) followed by workplace

exposure avoidance (n=67). Of the 67 workers who reported receiving exposure

avoidance information, only nine (7 HMO, 2 non-HMO) medical records actually

provided documentation that such information was given by the initial treatment

provider. While the low number of medical record confirmations of asthma

medication change is disappointing, the focus should be on the educational

message received by the patient. It is encouraging, however, to know that so

many patients remembered receiving exposure avoidance information even after

many months or even years had passed.

Twenty percent (n=31) of patients reported receiving instructions to take a

different position within their same company in order to prevent workplace

exposure. Eight (5%) subjects stated they were told to take a different position

at a different company and only nine (5.8%) were told to stop work completely.

Of those nine workers, only one patient was classified as having sensitizer

induced WRA. These results are extremely disconcerting as it is the consensus
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of experts in the field that removal from exposure for individuals with sensitizer

induced WRA must occur in order to prevent further deterioration of pulmonary

function and health status (Bernstein, Chan-Yeung, Malo, and Bernstein, 1999;

Chan-Yeung, 1995; Friedman-Jimenez, Beckett, Szeinuk, and Petsonk, 2000).

Furthermore, these findings indicate that workers with non-sensitizer WRA may

be told to stop working altogether when perhaps they should have been

Counseled on vocational rehabilitation or relocated elsewhere to avoid continual

exposure to the known workplace trigger.

Referral and Follow-up Treatment Phase

A total of 58 (37.4%) patients described being referred to another

treatment provider for care of their WRA. Of the 35 HMO patients who were

referred, 18 (51%) were referred to occupational medicine after seeing either a

generalist or another type of specialist for their first WRA incident. Of the 23 non

HMO patients who were referred, only five (21.7%) were referred to occupational

medicine for further follow-up. While this comparison was not statistically

significant, it is noteworthy to observe that more than twice as many HMO

patients were referred to occupational medicine for evaluation. Again, this may

reflect the ease with which referrals are made in the HMO system and that

authorizations from outside agencies are not required in order to proceed with

the health care provider's request.

There were no significant differences between HMO and non-HMO

patients in the type of diagnostic testing performed by the consultant provider.

3
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These results are perhaps best explained by the fact that both groups were

referred to all types of specialists (occupational medicine, pulmonary, allergy)

with fairly equal frequency. These findings partially contradict the result that

HMO patients who saw an occupational medicine specialist initially may have

been more likely to receive the appropriate testing for evaluation of WRA more

so than non-HMO patients. Moreover, these data suggest that it may not be as

important to specifically see an occupational medicine provider first for diagnostic

testing purposes as it is to be seen by a pulmonary or allergy specialist with

training in the diagnosis and management of WRA.

Current Treatment Phase

Sixty-eight patients (43.8%) reported being seen currently for their

asthma, either by internists, allergists or pulmonary specialists. Only one (HMO)

patient was currently followed by occupational medicine. Specialist practitioners

currently seeing patients were significantly more likely than non-specialists to

order pulmonary function tests to monitor asthma status. This study finding

again re-emphasizes that this critical diagnostic procedure necessary for proper

WRA assessment, is not currently being performed in most primary care settings.

The failure to perform pulmonary function testing to document asthma

severity is especially troublesome for those patients who have difficulty

perceiving changes in their asthma symptoms. Past research has demonstrated

that variables such as age, gender (Janson-Bjerklie, Ruma, Stulbarg, and

Carrieri-Kohlman, 1987) and ethnicity (Hardie, Janson, Gold, Carrieri-Kohlman,

and Boushey, 2000) can affect how patients perceive their dyspnea. In addition,
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a recent Dutch study found that patients with more frequent asthma

exacerbations demonstrated poorer perception of their dyspnea (Veen, Smits,

Ravensberg, Hiemstra, Sterk, and Bel, 1998). For these types of patients, it is

critical to monitor asthma severity and changes in status by objective measures

of pulmonary function.

Overall, few patients currently receiving care for their asthma obtained few

treatment recommendations on self-protective asthma management strategies,

such as personal protective equipment (n= 7), workplace exposure avoidance

(n=16), or relocating to a new company position (n=6). More HMO patients

received information on helpful work environment changes (i.e. ventilation

changes, etc.) but this difference was not significant. These study findings

possibly reflect that over 60% of all current patients were cared for by generalist

(internists, family practice and emergency room physicians, nurse practitioners,

and physician assistants) practitioners who may be less knowledgeable about

such specific workplace treatment recommendations. In addition, it is unknown

whether any of the current treatment providers were aware of their patient's

previous work exposures. This knowledge certainly could have impacted

whether or not this type of information was provided to the patient.

Workplace Environmental Assessment, ACCommodation of Treatment
Recommendations by Employer and Notification of OSHA and/or Government

Agency Regarding Workplace Exposure

The low number of physicians who made on-site assessments of the

workplace (n=10) was discouraging but not surprising. While it is important for

treating clinicians to be aware of workplace exposures, visits to the workplace

3
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involve complex dynamics and possibly conflicting sets of priorities. On the one

hand, patients may want the clinician to assess the workplace so that a relevant

care plan can be developed. On the other hand, if a care plan involves job

change recommendations that put the patient at risk for loss of income or

prestige, the patient may be reluctant to have this assessment made. Employers

may also be reluctant to have a health care provider assess the workplace and

clinicians simply may not have the time or the expertise in order to make an

accurate judgement regarding the exposure and the risk to the worker.

Five of the ten physicians who inspected workplace settings were

occupational medicine specialists, but hopefully all were able to adequately

assess workplace exposures and make appropriate recommendations. Only one

patient with sensitizer-induced WRA received a walk-through assessment

performed by a pulmonologist, not an occupational medicine physician. These

findings are notable as walk-through inspections are considered a crucial

component of exposure assessment (Chan-Yeung, 1995) and often the

occupational medicine physician along with an industrial hygienist coordinates

the process.

Almost 20% of the subjects reported that a health care provider inquired

about specific information regarding the suspected exposure agent (i.e. Material

Safety Data Sheets, product labels, etc.). Use of MSDS's can be problematic in

that they are required to contain only recognized toxic ingredients that are

present in more than trace quantities (Friedman-Jimenez, Beckett, Szeinuk, and

Petsonk, 2000). This is important to note as many sensitizing agents may not
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even be listed on product labels if they are not commonly identified as toxic or

dangerous substances, or if they only compose a small percentage of the total

chemical makeup. Thus, even though these providers were-proactive in

obtaining relevant information, the information they received may have been

somewhat misleading regarding the exact chemical makeup of the agents their

patients were using when exposed.

A greater number of subjects (n=55) identified having someone else other

than their health care provider come to assess the workplace setting and 88

patients reported that their employer accommodated treatment recommendations

made by either their health care provider or other qualified individual. These

findings are encouraging since it appears that many clinicians made astute

recommendations which employers were flexible enough to implement. One

third of patients stated that OSHA or another government agency representative

inspected the workplace setting which may have been a factor in employer

responsiveness. However, it is unknown what recommendations were made by

OSHA or whether they were accommodated by employers.

Asthma Education Provided to Workers

In this study, the HMO clinicians were more likely to provide information to

patients that will help them be better able to manage their symptoms, such as

asthma classes and guidelines on when to contact their provider for an

exacerbation. This was an expected finding since this HMO has traditionally

been involved in organized asthma education classes that are evidenced-based

and have been tested using rigorous research methods, including a large

:
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randomized clinical trial (RCT) (Wilson et al. 1993). In fact, results from this RCT

revealed that both individualized and small group asthma education classes

significantly reduced asthma severity, symptom frequency, asthma bother ratings

and urgent care visits when compared to usual care or written information only

(Wilson et al.). These findings provide supportive data that asthma education

delivered in a structured format such as small group classes can positively

impact patient outcomes.

In addition to providing more educational information to its patients, HMO

health care providers also furnished more information on day to day symptom

management. They were more likely to provide information on medications to

bring to work (p=0.020), information on peak flow (p=0.079) and symptom

monitoring at work (p=0.069). Serial peak flow monitoring at work has been

recommended as a method to confirm the work-relatedness of asthma (Chan

Yeung, 1995; Friedman-Jimenez, Beckett, Szeinuk, and Petsonk, 2000;

Maestrelli et al. 1992). While some practitioners doubt the validity of peak flow

monitoring because it is both effort and technique dependent, a 1998 Canadian

study found that unsupervised serial peak flow monitoring was more accurate

than unsupervised serial force expiratory volume in one second (FEV)

monitoring in the diagnosis of occupational asthma (Leroyer, Perfetti, Trudeau, L'

Archeveque, Chan-Yeung, and Malo, 1998). This recent study finding is

important as FEV, has often been considered the “gold standard" measurement

in the diagnosis and continual assessment of asthma.
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Workers' Compensation

The study findings revealed that almost 70% of all interviewed workers

filed a workers' compensation claim for their first WRA incident. Almost 80% of

those who filed claims reported that their claim was accepted, and of those with

accepted claims, 57% were from non-HMO systems. The relatively high number

of claims filed and accepted may be because subjects did not lose much work

time as a result of their first incident, however this remains unclear. Non-HMO

patients were more likely to state that their health care provider was helpful in

filing their claim. These findings suggest that systems outside this HMO may

have better methods in place to assist patients in helping them file acceptable

claims. However, more research is needed to determine the factors associated

with improving the rate of acceptance for asthma-related workers' compensation

claims.

Impact of Asthma on Daily Activities and Work

Multiple measures, such as complete and partial work days lost, job

effectiveness, and job duty changes due to asthma, were used to assess the

patient's perception of asthma-related work disability. Almost one-fourth of

subjects reported a mean number of 2.66 days lost due to asthma in the past six

months. However, almost 50% reported that at some point in their work history

they had to make changes in their job duties because of their asthma. Patient

reported job duty changes ranged from having to wear cumbersome personal

protective equipment to reduce exposure to altering the hours and days worked

3
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(i.e. shift change, weekends only) in order to avoid experiencing asthma

symptoms while working. These findings are clinically important as they illustrate

the compromises individuals made in order to remain healthy and keep their jobs.

One might surmise that such job duty changes may also have both social and

economic ramifications for the patient and his/her family, however, these factors

were not the focus of measurement in this study. Previous research using similar

measures of disability suggested that long-term or ongoing disability is a

common finding among this patient population (Blanc, Jones, Besson, Katz, and

Yelin, 1993).

The modest number of lost work days due to asthma suggests that many

of those currently working were not disabled enough by their asthma to miss

substantial work. However, it should be noted that almost 50% of the study

population was case classified with work-aggravated asthma and only 6.5% with

sensitizer-induced WRA, the most severe and potentially disabling classification

of WRA. Previous research supported by NIOSH in 1999 using similar case

classifications found that only 34.2% of the sample in California was classified

as work-aggravated while 7.3% had new-onset occupational asthma with a

known asthma inducer and 52.2% were described as having new-onset

occupational asthma with an unknown asthma inducer (Center for Disease

Control and Prevention, 1999). While this study used slightly different WRA

classifications, the numbers reflect more subjects who demonstrated having pre

existing asthma and less who had developed a new-onset immunologic

asthmatic response at work to a known sensitizing agent than previously
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reported. Since actual pulmonary function data was minimally available in either

DFR's or in the medical record, it is difficult to know whether or not those with

sensitizer-induced WRA had worse pulmonary function than non-sensitizer cases

and if worse lung function affected work ability or days missed. This study

revealed that 70% (n=7) of the sensitizer cases were currently working, two of

whom were still exposed to the suspected sensitizing agent. On average these

seven patients missed a mean number of 4.86 days of work over the past six

months, almost twice the number of asthma-related lost work days of all groups

Combined.

Follow-up Characteristics from the Provider's Perspective and Agreement

Between Worker Self-Report and Provider Documentation

The low number of medical records received to date does not allow for

many paired comparisons of patient self-report and provider documentation in

the medical record. Nonetheless, when key variables were analyzed,

comparison between patient and provider indicated high levels of agreement

when compared to chance agreement. For example the percent agreement on

two questions, ordering of pulmonary function tests by the initial and the

consulting health care provider, the degrees of agreement were 64 and 100%

respectively, with both results statistically significant. Other findings such as

medication changes for asthma by the initial provider indicated a high degree of

agreement (76%) but only approached significance (Kappa = .329; paO.079),

perhaps due to the small sample size (n=29). Many negative findings (i.e. patient
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denied receiving information on work retraining) were also not documented in the

chart. It is possible that this information is not being offered to WRA patients by

health care providers as an option to maintaining productive employment.

Strengths of the Study

This population-based study provided rich, new data on the state of initial

and follow-up health care for individuals with varying types of work-related

asthma in California. Random stratified sampling within each type of WRA

reduced sampling bias and the potential for confounders. One hundred fifty-five

subjects were interviewed based on an a priori power analysis which determined

that 150 subjects, 75 in each sample, were needed to detect statistically

significant differences between the two.

Subjects were interviewed in both English and Spanish and were from

both urban and rural areas of northern, Central, and Southern California. The

sample was racially and ethnically diverse, and representative of California's

adult asthma population (California Department of Health Services; University of

California Los Angeles Center for Health Policy Research; and the Public Health

Institute, 2001). Participants represented all general occupational and industrial

categories, from blue collar to white collar workers, and workplace exposures,

while not reported on in this continuation study, varied greatly.

The study findings confirm that the overall follow-up health care of WRA

patients in California is lacking. Furthermore, care provided is not consistent with

recommended standards identified in existing evidence-based clinical guidelines.

.:
3

123



*

ºa
*-

C

2- - -
- - - - - --> *

*--------------

********

ºi-º-
.."g- **** * * *

***

"…
º

sººn º * ---



The study further determined that although the HMO patients received more

uniform management, this treatment did not appear to impact their current

disability more positively than patients in non-HMO systems. However, the

same could also be said of those patients who were under the care of specialists

as opposed to generalist health care practitioners as there were no significant

differences in current work-related disability between these two groups of

patients. Further longitudinal research is needed in this area to determine the

impact of specific testing and treatment recommendations for WRA by a variety

of health care providers, including nurse practitioners, on clinical patient

outcomes such as disability, pulmonary function, and functional status.

While there were no significant differences between the HMO and non

HMO subjects on work disability measures, potential confounders such as

socioeconomic status and health care benefit status were not measured in this

study. This is important to note as these variables may have impacted some

individuals decision to continue working despite their WRA because they did not

have adequate health care benefits or could not afford to stop working.

Furthermore, since few measures of asthma severity (i.e. PFT data) were

available, it is unknown whether the HMO or non-HMO subjects had more severe

asthma. Future research should also focus on incorporating these additional

variables to determine their impact on disability and guideline efficacy.

Validation of patient self-report of WRA management using medical record

provider documentation was available on some, but not all, of the records

received. When adequate data were available for comparison, the majority of
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information obtained during the subject interviews was in agreement with what

the provider documented in the chart. This suggests that patient recall was

accurate, despite the time elapsed since the first WRA incident. Ongoing

medical record review is planned for the next six months to increase the numbers

of actual medical records available for comparison.

Limitations of the Study

Participants in the study were overwhelmingly female (75.5%) which may

limit generalizability to female WRA patients throughout California. Previous

WRA surveillance from March, 1993 to December, 1995 found that in all four

SENSOR states 56.4% of all cases were female and 43.6% male (Center for

Disease Control and Prevention, 1999). Current statistics on gender WRA

breakdown within California were not available, limiting the findings to suggest

that a sampling bias may have occurred in this study.

The study was retrospective and cross sectional in design and was based

on the first incident of WRA, not necessarily the DFR incident. Some participants

were asked to recall details regarding their WRA health care experience as long

as five years ago. Remarkably, many patients felt they were able to accurately

recall this information because the incident was so traumatic and frightening to

them and it affected their day to day work life. However, it is possible that some

reported details may be inaccurate due to this time interval. Medical record

review, as mentioned previously, is ongoing and it is not known whether the

percent agreement will increase or decrease when the full sample is evaluated.

3
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The lack of confirmatory objective data such as pulmonary function results

limited the study's ability to draw conclusions regarding the degree of asthma

severity of the WRA sample. While symptom information related to the first

workplace exposure was available from the original SENSOR interview,

pulmonary function data is considered the optimal measurement of asthma, its

severity, and its work-relatedness. Previous SENSOR research conducted not

only in California but in New Jersey, Massachusetts and Michigan also lacked

this important data, and cited this gap as “an apparent reflection of usual medical

practice" (Center for Disease Control, Morbidity and Mortality Weekly Report,

June 25, 1999, p.19). In accordance with these findings, this study did not reveal

a large number of patients who either reported having pulmonary function testing

performed or had results documented in the medical record.

Implications for Nursing

Occupational health nurses, whether working on-site in an industrial

setting or in an outside clinic are likely to see patients with WRA. Given this, it is

important for these nurses to have the necessary skills to be able to identify

asthma-related signs and symptoms and to know how to manage these patients.

Nurse practitioners in industrial settings need to focus on taking a thorough

occupational health history that should include a detailed understanding of the

circumstances of the onset of asthma as well as the temporal relationship

between any recurrent exposures and disease exacerbations. Data should be

gathered regarding the “dose" of the causative and/or triggering substance as
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well as any environmental controls measures or modifications to the workplace

which have been instituted. Assessment by occupational health nurse

practitioners must also include a focused complete examination of the respiratory

system as well as measures of pulmonary function, which may include

spirometry, serial peak expiratory flow, and bronchial provocation testing.

On-site occupational health nurses are uniquely qualified to provide

worker education about occupational lung disease, especially in settings when

time is needed to introduce new engineering controls to successfully eliminate

potential hazards. Worker education must include both training as well as

guidance in providing skills to react to different situations, including recognizing

possible hazards and responding accordingly (Kaufman and Rosenstock, 1991).

For example, with workers in heavy industry who concomitantly smoke, nurses

can be instrumental in educating these individuals that their effective dose of

exposure to inhaled dusts and fumes may be increased as a result of smoking

and that smoking cessation should be strongly considered.

Work-related asthma education and monitoring for workers with the

condition needs to be maintained at regular intervals. Pulmonary function test

results provide a wonderful opportunity for the occupational health nurse to

discuss with the worker any changes in lung function status as they may relate to

current exposures whether they are occupational in nature or not. Education

regarding serial peak flow or symptom monitoring for a period of 2 to 3 weeks

both at and away from work can assist in either identifying or ruling out work

related asthma changes (National Asthma Education and Prevention Program,
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1997). Nurses are also well equipped to provide information to workers about

asthma medications and proper inhaler technique as well as instruction on what

medications should be brought to work and under what circumstances they

should be used.

Nurse case managers working in occupational health settings can provide

assistance to asthmatic workers recovering from a work-related exacerbation by

advocating for modified duty or part-time employment (Rogers, 1994). In cases

involving workers with sensitizer-induced WRA who cannot return to working with

the identified sensitizing agent but still are able to work, vocational retraining

should be coordinated by the nurse case manager so that the worker can return

to another form of gainful employment as soon as recovery is complete. For

workers who have entered the workers' compensation system, case managers

can offer expertise in navigating expected outcomes regarding reimbursement of

wages, rehabilitation costs, and return to work issues.

Future Directions for WRA Research

The findings of this study provide a preliminary foundation upon which to

further investigate health care practices provided to individuals with WRA using a

population based sample. It also provides another example of the effectiveness

of using statewide surveillance methods. As little descriptive research is

available, it would be prudent to continue gathering data on health care practices

associated with asthma-related work disability, predictors of returning to work,

and even long-term socioeconomic effects related to WRA. More information is

:
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needed from the provider's perspective to determine the level of knowledge

associated with treating WRA patients and whether or not knowledge impacts

practice behaviors. Barriers to health care delivery need to be identified to

improve adherence to WRA practice guidelines.

As additional data become available, more advanced research designs

can be applied to the study of health care delivery for WRA patients. Case

control studies could provide additional information on whether or not the type of

health care received by WRA patients differed from non-work related asthma

cases and if outcomes such as disability or quality of life were impacted

disproportionately among subjects. Prospective cohort investigations, while

difficult, could be carried out in high-risk workforce settings to determine the

incidence of WRA cases over time and provide invaluable data on new exposure

agents linked to the disease. A randomized controlled trial using different

occupational settings as the unit of analysis could be carried out to test targeted

educational interventions for asthmatic workers.

This study revealed that the majority of workers did not receive pulmonary

function testing or other forms of objective lung evaluation such as peak flow

monitoring. Future exploration of WRA should also target obtaining and

emphasizing the need for objective pulmonary function data to establish asthma

work-relatedness and disease severity. Baseline and successive spirometry at

designated intervals in conjunction with symptom assessment and monitoring

should be a focus of occupational health researchers working in or with high-risk

industries.
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Over half of the participants in the study were classified as working in

either management or administrative positions. These findings suggest that many

of those affected by WRA were employed in non-industrial settings and may not

have been exposed to agents traditionally associated with the disease.

Certainly this worker population and the circumstances around their exposures

deserves further investigation. Emphasis needs to be placed on determining

factors associated with asthma severity and poor health outcomes in this

workforce population.

While only ten participants were classified as having sensitizer-induced

WRA, two patients reported that they were still working with the suspected

sensitizing agent. This finding is alarming as it is well-documented in the

literature that these workers need to be removed from the offending agent

immediately. Early removal has been associated with a better prognosis (Chan

Yeung, and Malo, 1993) and continuation of exposure to a known sensitizer has

been associated with deterioration of pulmonary function despite the use of

personal protective equipment or relocation to a “less" exposed area (Cote,

Kennedy, and Chan-Yeung, 1990). Further exploration of why workers with

known sensitizer-induced WRA who have been evaluated for their asthma are

continually exposed remains a priority for researchers investigating methods

aimed at reducing work disability associated with the disease. A multidisciplinary

approach involving medicine, nursing, industrial hygiene and other related fields

which focuses on implementation of effective control measures, education and

training, and behavior change aimed at workers, employers, and health care
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APPENDIX A

TABLE 1. AGENTS CAUSING OCCUPATIONAL ASTHMA
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Table 1
Agents causing occupational asthma

Agent

High molecular weight agents

Animal-derived antigens

Laboratory animal

Cow dander
Chicken
Pig
Frog
Lactoserum
Latalbumin
Casein (cow's milk)
Bat guano

Arthropods

Grain mite
Locust
Screw worm fly
Cricket
Insect larvae
Moth, butterfly
Mexican bean weevil
Fruit fly
Honeybee
L. Caesar larvae
Lesser mealworm
Foul mite
Barn mite
Mites and parasites
Acarian

Occupation

Laboratory workers

Agricultural workers
Poultry workers
Butcher
Frog catcher
Dairy industry
Chocolate candy
Tanner
Various

Farmers, Grain store workers
Laboratory workers
Flight crews
Laboratory workers
Fish bait breeder
Entomologists
Seed house
Laboratory workers
Honey processors
Anglers
Grain and poultry workers
Poultry workers
Farmers
Flour handlers
Apple growers

i
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Table 1
Agents causing occupational asthma

Agent

High molecular weight agents

Arthropods

Daphina
Weeping fig
Sheep blowfly
Silkworm
Arthropods

Mold

Dictyostelium discoideum
Aspergillus niger
Aspergillus
Trichoderma koningii
Plasmopara viticola

Algae

Chorella

Plants

Grain dust
Wheat, rye and soya flour
Lathyrus sativus
Vicia sativa
Buckwheat
Gluten
Coffee bean
Castor bean
Green bean
Tea

Occupation

Fish food store
Plant keepers
Technicians
Silk workers
Technicians

Technicians
Technicians
Beet sugar workers
Sawmill workers
Agricultural

Pharmacist

Grain elevators
Bakers, millers
Flour handler
Farmer
Bakers
Bakers
Food processor
Oil industry
Homemaker
Tea processor

:



---- - *s

-a -- - --- " - ---

{.
* - **---, --------> *- º

---------~~~ *-***
-

sº-seas ºr

*
A tºº

tºº

£ .****** - *

* .
at a ~ *------> *

-*** *.*.*.*.**

ºl-º ºr * * -----"



Table 1
Agents causing occupational asthma

Agent

High molecular weight agents

Plants

Herbal tea
Tobacco leaf
Hops
Baby's breath (Gypsophilia paniculata)
Freesia and paprika
Limonium tataricum
Herb material
Soybean lecithin
Mushroom

Cacoon seed
Chicory
Rose hips
Sunflower
Garlic dust
Lycopodium
Sericin
Nacre dust
Pectin
Henna (conchiolin?)
Neurospora
Fenugreek
Kapok
Latex

Biologic enzymes

B. subtilis
Trypsin
Papain

Occupation

Herbal tea processors
Tobacco manufacturers
Brewery chemist
Florist
Horiculture
Floral worker
Herbal worker
Bakers
Mushroom soup processors,
mushroom producer
Decorator
Chicory grower
Pharmaceutical
Laboratory worker
Food packaging
Powder
Hairdressers
Nacre buttons
Christmas candy maker
Hairdressers
Plywood factory worker
Food industry
Sewer
Glove manufacturer, health
professionals

Detergent industry
Plastic, pharmaceutical
Pharmaceutical

.
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Table 1
Agents causing occupational asthma

Agent

High molecular weight agents

Biologic enzymes

Pepsin
Pancreatin
Flaviastase
Bromelin
Egg lysosyme
Fungal amylase
Fungal amyloglucosidade and
hemicellulase
Esperase

Vegetable gums

Acacia
Tragacanth
Karaya
Guar
Gutta-percha

Other

Crab
Prawn
Hoya
Clam and shrimp
Cuttle-fish
Trout (?)
Shrimpmeal
Larvae of silkworm
Egg protein
Fish-feed (Echinodorus larva)

Occupation

Pharmaceutical
Pharmaceutical
Pharmaceutical
Pharmaceutical
Pharmaceutical
Bakers

Bakers
Detergent industry

Printers
Gum importer
Hairdressers
Carpet manufacturers
Dental hygienist

Snow-Crab processors
Prawn processors
Oyster farm
Food processors
Deep-sea fisherman
Trout processors
Technician
Sericulture
Egg producers
Aquarium keeper
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Table 1
Agents causing occupational asthma

Agent

High molecular weight agents

Other

Red Soft Coral

Low molecular weight agents

Diisocyanates

Toluene diisocyanate
Diphenylmethane diisocyanate
1,5 Naphthylene diisocyanate
Isophorone diisocyanate
Prepolymers of toluene diisocyanate
Prepolymers of hexamethylene diisocyanate
Combination of diisocyanates

Anhydrides

Phthalic anhydride

Trimellitic anhydride
Tetrachlorophthalic anhydride
Pyromellitic dianhydride
Methyl tetrahydrophthalic anhydride
Hexahydrophthalic anhydride
Himic anhydride

Aliphatic amines

Ethylenamines, ethylene diamine
Hexamethylene tertramine
Triethylene tertramine
Mixture of trimethylhexanediamine
and isophorondiamine

Occupation

Fishermen

Polyurethane, plastics, varnish
Foundry
Rubber manufacturers
Spray paineter
Floor varnishers
Spray painters
Paint shops, various industries

Plastics, Toolsetters, resin plant
agent, resin production
Epoxy resins, plastics
Epoxy resins, plastics
Epoxy adhesive
Curing agent
Chemical worker
Manufacturer of flame retardant

Shellac handlers, photography
Lacquer handlers
Aircraft filter

Floor covering material salesman
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Table 1
Agents causing occupational asthma

Agent

Low molecular weight agents

Aliphatic amines

Monoethanolamine
Aminoethylethanolamine
Dimethylethanolamine
3-(Dimethylamino)-propylamine (3-DMAPA)

Heterocyclic amines

Piperazine hydrochloride

N-methylmorpholine

Aromatic amines

Paraphenylene diamine

Mixture of amines

EPO 60

Fluxes

Colophony

Zinc chloride and ammonium chloride flux
95% Alkylarul polyether alcohol + 5%
polyprophene glycol

Wood dust or bark

Western red cedar (Thuja plicata)

Eastern white cedar (Thuja occidentalis)
California redwood (Sequoia sempervirens)
Cedar of Lebanon (Cedra libani)
Cocabolla (Dalbergia retusa)

Occupation

Beauty culture
Soldering, cable joiner
Spray paint
Ski manufacturer

Chemist, pharmaceutical, chemical
plant
Chemical plant

Fur dyeing

Mould maker

Electronic workers, manufacture
Solder flux
Metal jointing

Electronic assembler

Carpentry, furniture making, cabinet
making, sawmill
Sawmill
Woodcarvers, carpenter
Carpenter
Carpenter
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Table 1
Agents causing occupational asthma

Agent

Low molecular weight agents

Wood dust or bark

Iroko (Chlorophora excelsa)
Oak (Quercus robur)
Mahogony (Shoreal Sp)
Abiruana (Pouteria)
African Maple (Triplochiton scheroxylon)
Tanganyika aningre
Central American Walnut (Juglans olanchana)
Kejaat (Pterocarpus anglolensis)
African zebrawood (Microberlinia)
Ramin (Gonystylus bancanus)
Quillaja bark
Fernambouc (Caesalpinia echinata)
Ashwood (Frxinus americana)
Pau Marfim (Balfourodendron riedelianum)
Capreuva (Myyrocarpus fastigiatus Fr. All.)
Ebony wood (Diospyros crassiflora)
Kotibe wood (Nesorgordonia papverifera)
Cinnamon (Cinnamomum Zeylanicum)
Unidentified agent

Metals

Platinum
Nickel
Cobalt

Zinc fumes
Tungsten carbide
Chromium

Occupation

Carpenter
Carpenter
Carpenter
Carpenter
Carpenter
Carpenter
Carpenter
Carpenter
Carpenter
Wood worker
Factory to produce, Saponin
Bow making
Sawmill
Wood worker
Parquet floor layer
Parquet floor layer
Parquet floor layer
Cinnamon workers
Sawmills of eastern Canada and
U.S.

Platinum refinery
Nickel plating
Hard metal grinders, diamond
polishers
Solderers, locksmith
Grinder
Printer, plater, various industries,
welder

}
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Table 1
Agents causing occupational asthma

Agent
Low molecular weight agents

Metals

Chromium and nickel
Cobalt and nickel

Drugs

Penicillins and ampicillin
Pencillamine
Cephalosporins
Phenylglycine acid chloride
Psyllium

Methyl dopa
Spiramycin
Salbutamol intermediate
Amprolium
Tetracycline
lsonicotinic acid hydrazide
Hydralazine
Tylosin tartrate
Ipecacuanha
Cimetidine

Opiate compounds

Chemicals

Chloramine T

Polyvinyl chloride (fumes)
Polyvinyl chloride (powder)

Occupation

Welder, tanning
Tanning

Pharmaceutical
Pharmaceutical
Pharmaceutical
Pharmaceutical
Laxative manufacturers,
pharmaceutical,
nurses, health personnel
Pharmaceutical
Pharmaceutical
Pharmaceutical
Poultry mix feeder
Pharmaceutical
Hospital pharmacy
Pharmaceutical
Pharmaceutical
Pharmaceutical
Pharmaceutical

Pharmaceutical

Chemical manufacturer, brewery,
janitor cleaning
Meat wrapper
Manufacturer bottle caps

}
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Table 1
Agents causing occupational asthma

Agent

Low molecular weight agents

Chemicals

Organic phophate insecticides
Reactive dyes

Levafix brilliant yellow E36
Drimaren brillant yellow K-3GL
Cibachrome brillant Scarlet 32
Drimaren brillant blue K-BL
Lanasol yellow 4G
Persulphate salts and henna
Diazonium salt

Hexachlorophene (sterilizing agent)
Chlorhexadine
Enflurane
Methyl blue
Terpene
Radiographic fixture
Sulfathiazoles
Formaldehyde
Urea formaldehyde
Freon
Furfuryl alcohol (furan-based resin)
Styrene
Methyl methacrylate and cyanocrylates
Azibisformamide
lso-nonanyl oxybenzene sulphonate
Tetrazene
Polyethylene
Tetrachloloroisphthalonitrile (fungicide)

Occupation

Chemical packaging plant
Reactive dye manufacturer, wool
dye house
Prep dye solution
Textile industry
Textile industry
Textile industry
Dyer
Hairdressing
Manufacturer of photocopy paper,
fluorine, polymer precursor
manufacturer
Hospital staff
Nurse
Hospital staff
Hospital staff
Hospital staff
Hospital staff
Hospital staff
Hospital staff, different industries
Resin, foam manufacturers
Refrigeration
Foundry mold making
Plastics factory
Adhesive, nurses
Plastics, rubber
Laboratory technician
Detonator manufacturer
Paper packer
Farmer

}
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Table 1
Agents causing occupational asthma

Agent

Low molecular weight agents

Chemicals

Tributyl tin oxide (fungicide)
Tail oil (pine resin)
Sulfites
Polypropylene
Polyester
Lauryl dimethyl benzyl ammonium chloride
Glacial acetic acid

Synthetic material

Plexiglass
Tooth enamel dust

Unidentified

(?)
(?)
(?) Oil mists
(?) Fluorine
(?) Aluminum

Occupation

Venipuncture technician
Rubber tire manufacturer
Water plant, food processor
Bag manufacturer
Painter
Pharmacist
Picking

Factory
Dentist

Respiratory therapists
Mineral analysis laboratory
Toolsetter
Potroom
Potroom

Note. Adapted from "Table of Major Inducers of Occupational Asthma," by M. Chan-Yeung & J.L.
Malo, 1999. In Bernstein, I. L., Chan-Yeung, M., Malo, J.L., & Bernstein, D. I. Asthma in the
workplace. New York: Marcel Dekker. }
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APPENDIX B

TABLE 3. AGENTS ASSOCIATED WITH RADS AND/OR IRRITANT-INDUCED
ASTHMA

158 º



º

***I --~ *
-

º
2,
g

* *
-

a
* ,

* *

• * * *

{ jº 1)

R Y -
*

*

- -
--

* - - - -

- -- -

- - ** -.
-

… A " - - -

-- - - - - - sº
- -

ºr - -
- ->

-- “.… ***
*.********** *-*

T}
º

********* *

i-º-
cºr.º.

º º
-º

-- 3.--~~~ *

ºv. --→ ** -:
*-* : * ~ *



Table 3
Agents associated with RADS and/or Irritant-Induced Asthma

Acetic acid
Acids (various)
Acid (heated) (+ welding fumes)
Ammonia
Bleaching agent
Calcium oxide
Chlorine
Chloropicrin
Cleaning agents
Diesel exhaust
Diethylaminoethanol
Epichlorohydrin
Ethylene oxide
Floor sealant (aromatic hydrocarbons)
Formalin
Fumigating agent
Hydrazine
Hydrochloric acid
Isocyanates
Metal coat remover
Metam Sodium
Spray paint
Paint (fumes)
Perchloroethylene
Phthalic anhydride
Sulfur dioxide
Sulfuric acid
Uranium hexafluroide
Urea fumes
Fire/smoke (pyrolysis products)
Gases (chlorine, phosgene, mustard, etc.)

Note. Adapted from “Reactive Airways Dysfunction Syndrome," by J.L. Malo, M. Chan-Yeung &
C. Lemiere. 1998. In Rose, B.D. (ed.), Pulmonary and critical care medicine, CD-ROM version.
Wellesley, MA: UpToDate.
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APPENDIX C

DOCTOR'S FIRST REPORT OF OCCUPATIONAL ILLNESS AND INJURY
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state of CALIFORNIA

DOCTOR'S FIRST REPORT OF OCCUPATIONAL INJURY OR ILLNESS
Within 5 days of your initial examination, for every occupational injury or illness, send tow copies of this report to the employer's workers' compensation
insurance carrier or the insured employer. Failure to file a timely doctor's report may result in assessment of a civil penalty. In the case of diagnosed or
suspected pesticide poisoning, send a copy of the report to Division of Labor Statistics and Research, P.O. Box 420603, San Francisco, CA 94142-0603, and
notify your local health officer by telephone within 24 hours.
1. INSURERNAME AND ADDRESS PLEASE DO NOT

use. This
Column

2. EMPLOYERNAME Cast Me.

3. Address No. and Street City Zip industry

4. Nature of business (e.g., food manufacturing, building construction, retailer of women's clothes.) Cºunty

5. PATIENT NAME (first name, middle initial, last name) 6. Sex 7. Date of Mo. Day Yi. Agr
C. Male C Female Birth

8. Address: No. and Street City Zip 9. Telephone number Hazard
( )

10. Occupation (Specific job title) ll. Social Security Number Disease

12. Injured at No. and Street City County Hespitalization

13. Date and hour of injury Mo, Day Yr. Hour 14. Date last worked Mo. Day Yr. Occupaties
or onset of illness a.m. p.m.

15. Date and hour of first Mo. Day Yi. Hou■ 16. Have you (or your office) previously Refers Detenced:

examination of treatment a.in p.m treated patient? C: Yes C. No

Patient please complete this portion, i■ able to do so. Otherwise, doctor please complete immediately, inability or failure of a patient to complete this portion shall
not affect his/her rights to workers' compensation under the California Labor Code.
17. DESCRIBE HOW THE ACCIDENT OR EXPOSURE HAPPENED. (Give specific object, machinery or chemical. Use reverse side i■ more space is

required.)

18. SUBJECTIVE COMPLAINTS (Describe fully. Use reverse side i■ more space is required.)

19. OBJECTIVE FINDINGS (Use reverse side i■ more space is required.)
A. Physical examination

B. X-ray and laboratory results (State i■ non of pending.)
20. DIAGNOSIS (if occupational illness specify etiologic agent and duration of exposure.) Chemical or toxic compounds involved? C. Yes C. No

ICD-9 Code —
-

21. Are your findings and diagnosis consistent with patient's account of injury of onset of illness? C. Yes C No I■ "no", please explain

22. Is there any other current condition that will impede or delay patient's recovery? C. Yes [] No I■ "yes", please explain

23. TREATMENT RENDERED (Use reverse side i■ more space is required.)

24. If further equired, specify pl d duration

25. If hospitalized as inpatient, give hospital name and location Date Mo. Day Yi. Estimated stay
admitted

26. WORKSTATUS - is patient able to perform usual work? C. Yes C. No
lf "no", date when patient can return to: Regular work ___

Modified work _1_1_ Specify restrictions

Doctor's Sig CA License Number

Doctor Name and Degree (please type) IRS Number

Address Telephone Number ( )

FORM 5021 (Rev. 4)
1997

Any person who makes or causes to be made any knowingly false or fraudulent material statement or maternal representation
for the purpose of obtaining or denying workers' compensation benefits or payments is guilty of a ■ ºlony

* º
*
º
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*

c
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APPENDIX D

FIGURE 2, SENSOR WORK-RELATED ASTHMA SURVEILLANCE
CATEGORIES AND CASE DEFINITIONS

o
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Figure 2. SENSORWRA Surveillance Categories

1. Work-Aggravated Asthma
2. New-Onset Asthma

a) Reactive Airways Dysfunction Syndrome (RADS)
b) Occupational Asthma

* Known asthma inducer * with objective evidence t
* Known asthma inducer without objective evidence
* Unknown asthma inducer with objective evidence
* Unknown asthma inducer without objective evidence

* Agents previously documented in the medical literature to cause occupational
asthma.
t Objective physiologic tests to substantiate asthma work-relatedness.

SENSOR WRA Surveillance Case Definition for State Health Departments

A. Health-care professional's diagnosis consistent with asthma. *
AND

B. An association between symptoms of asthma and work. t

* Asthma is a chronic condition characterized by inflammation of the tracheobronchial
tree associated with increased airway responsiveness to a variety of stimuli (a).
Symptoms of asthma include episodic wheezing, chest tightness, cough, and dyspnea or
recurrent attacks of bronchitis with cough and sputum production (b). The primary
physiologic manifestation of airways hyperresponsiveness is variable or reversible
airflow obstruction. It is commonly demonstrated by significant changes in the forced
expiratory volume in 1 second (FEV1) or peak expiratory flow rate (PEFR). Airflow
changes can occur spontaneously, with treatment, with a precipitating exposure, or with
diagnostic maneuvers such as non-specific inhalation challenge.

t Patterns of association can vary and include a) symptoms of asthma that develop or
worsen after a worker starts a new job or after new materials are introduced on a job (a
substantial period can elapse between initial exposure and development of symptoms),
b) symptoms that develop within minutes of specific activities or exposures at work, c)
delayed symptoms that occur several hours after exposure (e.g., during the evenings of
workdays), d) symptoms that occur less frequently or not at all on days away from work
and on vacations, e) symptoms that occur more frequently when a worker returns to
work, and f) symptoms that are temporarily associated with workplace exposure to an
agent with irritant properties. Work-related changes in medication requirements can
accompany these symptom patterns.

Note. Sources:
a. Anonymous. Standards for the diagnosis and care of patients with chronic obstructive

pulmonary disease (COPD) and asthma. This official statement of the American Thoracic
Society was adopted by the ATS Board of Directors, November, American Review of
Respiratory Disease, 1987; 136:225-44.

b. Chan-Yeung, M., Lam, S. Occupational asthma. American Review of Respiratory Disease,
1986; 133:686–703.
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APPENDIX E

FIGURE 3. WORK-RELATED ASTHMA CASE CLASSIFICATION DECISION
LOGIC
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Figure 3

Decision logic and case classification scheme for work-related asthma

Case laentification

[… Case of suspected work-related asthms? |
V.
wº

Gº-De-E professional's degnosis consistem with estºwns? |wº
Y.

Gº-D--- An association between symptons and work? |
Yºs

WRA Case Classification
Yes

r
-

-
Work-Aggraveted As

C1) increased asthrne symptorrs or incrusted use of asthme medication tupon (WAA)
entering an occupational szposure setting axperienced by a person
with preexisting estnrna who was symptornetic or wested with asthms
nedication within the 2 years prior to erºtaring that nºw occupational

Cz, New mathrms symptoms that develop within 24 hours after a one-time
high-level inhalation exposure (at work to en riters ges. fume, smoke. or
vapor end ttist perest for st ºust 3 months.

C3H workplace axposure to snegsrú previously associated with occupational
gºthrine.

CA) wort-related changes in serie■ y measured forced expiratory volume in
1 second (FEM) or past aspiratory how rate PEFR

C5, Work-related changes in branchel responsivenees as measured by seriel
nonspecific inheistion challenge tasting.

C6) Positive response to specific inhalation chellenge testing with an agent to
which the patient has been axposed ºn wort.

W Occupational Asthma Subclassification
| – Workpiece exposure to an agent previously associated with occupations asthma (Mestº C3?) |

|! No, unknown, or missing

y w
Objective evidence of work-relatedness Objective evidence of work-relatedness

(Mesºs C4 or C6 or CS7) tºweets C4 or Cs or C6?)

I | | I
Yes No, unknown, of missing Yas No. unknown, or rnissing

Known asthrne inducer,
with Objectve evidence

Unknown asthma induces.
without Objective evidence

Known asthrina inducer,
without Objective evidence

Unknown asthrna inducer,
with Objective evidence

Note. Source: Center for Disease Control and Prevention. (1999). Surveillance of work related
asthma in selected U.S. states using surveillance guidelines for state health departments
California, Massachusetts, Michigan, and New Jersey, 1993-1995. Morbidity and Mortality
Weekly Report, 48 SS-3, 1-20.
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APPENDIX F Sº
ORIGINAL SENSOR OUESTIONNAIRE º
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ID# Interview date / /

To begin, I would like to ask you a few questions about your breathing problems.

1. When were you first diagnosed with asthma? / VDon't Know or
Mo Yr No known diagnosis

V IF DON'T KNOW OR NO KNOWN DIAGNOSIS: Skip to the "YES" prompt,
question #3.

2. Did you first develop asthma because of working conditions or exposures to substances in the
workplace?

Yes No Don't Know Refused

3. Is your visit to Doctor On / /_ the first time you saw a
doctor for asthma related to your work?

VYES ANO Don't Know Refused

AIF NO:
3a. When did you first see a doctor for breathing problems related /
to your work? MO Yr

Now I'm going to ask you some questions about the FIRST time you went to the doctor
for work-related breathing problems. Later on, I would like to ask you more about the
recent breathing problems that caused you to see Doctor On

/ /

WIFYES:
In the next set of questions, I will ask you questions about your workplace and what

exposures or working conditions might have caused or aggravated your breathing
problems.

4. At the time you FIRST developed breathing problems AT WORK, what was the name of
your company or employer?

Co:

5. What is this employer's address?
Street:

City: State: Zip:
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6. What kind of business or industry is this?

SIC:

7. When did you start working for this employer? . /
MO Yr

8. Are you still working for this employer?

Yes ANO Don't Know Refused

AIF NO:

8a. When did you stop working for this employer? /
Mo Yr

9. What was your occupation when your breathing problems started or got worse?

COC:

9c. What are your regular job activities or duties?

10. What do you think caused your breathing problems?

11. Do you believe any specific substance caused or worsened your breathing problems?

VYES No Don't Know Refused

WIFYES:
lla. Please describe:

11b. Were you exposed to these chemicals before this exposure?

Yes NO Don't Know Refused

cº
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12. Do you believe any specific work activities or processes caused or worsened your breathing
problems?

VYES NO Don't Know Refused

VIF YES:
12a. Please describe:

12b. Are/Were these activities a routine part of you job?

Yes No Don't Know Refused

13. Did your breathing problems FIRST begin after a spill, leak, fire or some other workplace
accident?

VYES No Don't Know Refused

V IF YES:

13a. How soon after this exposure did your breathing problems start?

0<12 Hrs. 12<24 Hrs More than 1 day
(specify)

13b. After this exposure, did your breathing problems ever go away completely?

VYES No Don't Know Refused

V IF YES: /

13c. When did they go away completely? MO Yr

A Symptoms lasted more than three months? YES NO EV
13d

14. In the time after your breathing problems first started at work, did you have any breathing
problems (e.g. shortness of breath, wheezing, chest tightness or a cough) that were worse at work
compared to when you were not at work?

Yes ANO Don't Know Refused

AIF NO:

14a. Were your breathing problems bad all of the time?

Yes NO Don't Know Refused

15. In the period after your breathing problems started, did any of these breathing problems get
worse throughout the work week?
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Yes No Don't Know Refused

16. In the period after your breathing problems started, did any of these breathing problems get
better when you were away from work on vacation or days off?

Yes No Don't Know Refused

17. After your breathing problems started, how many times did you have to go to the emergency
room for your breathing problems?

18. After your breathing problems started, how many times were you hospitalized overnight for
your breathing problems?

#

AONE INCIDENT: Skip to Page 9, Question 24 AMultiple Incidents: Next
Page

QUESTIONS FOR PATIENTS WITH MULTIPLE INCIDENTS: DFR SECTION

_Now I'm going to ask you a few questions about the breathing problems that recently caused
you to see Dr. On / / . (DFR information)

19. At the time that you went to Doctor for your breathing problems, were you
still working for (employer name)?

Yes ANO Don't Know Refused

AIF NO:

19a. What was the name of your company or employer when you visited the doctor
for your breathing problems in /_/_?

Co:

19b. What is this employer's address?

Street:

City: State: Zip:

19c. What kind of business or industry is this?

SIC:

19e. When did you start working for this employer? /
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Mo Yr

19f. Are you still working for this employer?

Yes ANO Don't Know Refused

AIF NO:
199. When did you stop working for this employer? /

MO Yr

20. What is/was your occupation at the time that you had the breathing problems on / ?

COC:

21. What are your regular job activities or duties?

22. Do you believe any specific substance aggravated your breathing problems?

VYES No Don't Know Refused

WIFYES:
22a. Please describe:

22b. Were you exposed to these chemicals before this exposure?

Yes NO Don't Know Refused

23. Do you believe any specific work activities or processes aggravated your breathing problems?

VYES No Don't Know Refused

WIFYES:
23a. Please describe:

23b. Are/Were these activities a routine part of your job?

Yes NO Don't Know Refused
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ASK ALL PARTICIPANTS: (about DFR incident - change tense as needed)
24. Are you still exposed at to the chemicals or
conditions which caused or worsened your breathing problems?

Yes VNO Don't Know Refused

V IF NO:
24a. Why are you no longer exposed?

Different position (same company)
Chemical no longer used by company
New engineering control implemented
by company

New Respirator
Fired/Laid off
Stopped work--MD's advice
Stopped work--own health concerns
Other

24b. When were you LAST exposed to these chemicals or conditions '-
which caused or worsened you breathing problems? MO Yr

25. How many people work in your immediate work area?

26. How many people work at your work site? (building, facility, etc.)

27. How many other workers do work similar to yours, or are exposed to similar
chemicals?

28. Are there other people with breathing problems similar to yours?

VYES NO Don't Know Refused

WIFYES:
28a. How many other people had breathing problems similar to yours?
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MEDICAL SECTION

_Finally, I would like to ask you a few questions about your medical history and smoking habits.

29. Were you diagnosed with asthma BEFORE your earliest breathing problems in the
workplace on / ? (Use first incident date)

VYES No Don't Know Refused

WIFYES:
29a. You said you were FIRST diagnosed with asthma on /_. Did your breathing
problems ever go away COMPLETELY?

WYES NO Don't Know Refused

WIFYES:
29b. When did they go away? Age /

MO Yr

29c. Did you experience breathing problems at any time in the two years
before you began work at º

Yes No Don't Know Refused

30. Were you taking any medications for your breathing problems BEFORE you started having
breathing problems at work?

WYES No Don't Know Refused

VIF YES:
30a. Since your breathing problems began at work, have you needed to take
MORE of these medications to control your breathing problems?

Yes No Don't Know Refused

31. Since your breathing problems began at work, has your doctor prescribed any NEW
medications for your breathing problems?

Yes No Don't Know Refused

32. Have you had any breathing problems (such as wheezing, cough, chest tightness or shortness
of breath) in the last two weeks?

Yes NO Don't Know Refused

33. In your entire life, have you smoked more than twenty total packs of cigarettes, smoked more
than one cigarette per day for more than a year, or used more than twelve ounces of tobacco'?

WYES No Don't Know Refused
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WIFYES:

33a. How old were you when you first started regularly smoking cigarettes?

33b. Do you currently smoke cigarettes?

WYES ANO Don't Know Refused

VIF YES:

33c. On average, how many cigarettes do you smoke per
day?

AIF NO:
33d. How old were you when you stopped?

33e. How many cigarettes did you Smoke per day? #

34. Have you ever had allergies to dust, grasses, or molds?

Yes No Don't Know Refused

35. Have any parents, brothers, sisters or children ever had asthma?

Yes No Don't Know Refused

Demographics:
The last few questions are about your background. This information helps us to write appropriate

educational materials. It also helps us describe the different groups of workers that suffer from work
related breathing problems.

36. How many years of schooling have you completed, including years beyond highschool?
yrs

<6th grade High School Graduate College
<12th grade Graduate

37. Which of the following categories best describes your race or ethnic group?

Alaskan Native/American Indian
Asian/Pacific Islander
Afro-American
White

Other:
Refused
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38. Are you Hispanic? Yes No Don't Know Refused

39. Have you ever filed a worker's compensation claim related to occupational asthma?

Yes No Don't Know Refused

40. If you have filed a claim, what is the status of the claim?

Accepted Denied Pending
This ends the interview. Do you have any questions or anything that you would like to add?

41. Would you like to receive any more information about work-related breathing problems?

Yes No Don't Know Refused

For Non-Priority Cases:

If you would like more information or have any more questions, please call the Occupational Health
Branch and ask for Dr. Bob Harrison (510-622-4404) for any medical questions or Jackie Chan (510-622
4386) for any workplace or work process-related questions. You may call collect if you'd like. Thank you
very much for your cooperation.

Only for Priority Cases:
Thank you very much for your cooperation with this interview. If you would like more information or have
any more questions, please call the Occupational Health Branch and ask for Dr. Bob Harrison (510-622
4404) for any medical questions or Jackie Chan (510-622-4386) for any workplace or work process-related
questions. You may call collect if you'd like. Jackie Chan is an industrial hygienist who is very
knowledgeable about hazards in the workplace and how to prevent them. She may be interested in talking
to you to find out more about which work practices may have contributed to your asthma. Would it be
alright if she contacted you?

VYes No

VIf Yes

What are the best days and times for her to contact you?
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APPENDIX G

STATE OF CALIFORNIA—HEALTH AND HUMAN SERVICES AGENCY
APPROVAL LETTER
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>

STATE OF CALFORNA - HEALTH AND HuMAN SERVICES AGENCY GRAY DAV.5, º
COMMITTEE FOR THE PROTECTION OF HUMAN SUBJECTS --> >
1600 Ninth Street, Room 432
Sacramento, California 95814 --
(915) E33-0176 FAx (918) 851-5222 A

April 9, 2002 º

Robert Harrison, M.D.
DHS COHE
1515 Clay Street, Suite 1901
Oakland, CA 94612

RE: Project Entitled: "California Sentinel Event Notification System for
Occupational Risks (SENSOR) Surveillance of
Occupational Pesticide Poisoning; Surveillance of
Work-Related Carpal Tunnel Syndrome"

Project Number: 94–04-10

Dear Dr. Hamison:

The Committee for the Protection of Human Subjects, Health and Human Services
Agency, reviewed proposed revisions to the above-entitled project at its regular meeting
on April 5, 2002, in Sacramento. Li
The Committee approved continuation of the project as revised in your protocol and >

letter dated March 6, 2002. º,
->

**
The number assigned to this project is 94-04-10. Please use this number in all future *
correspondence for this project. The expiration date for this approval is April 4, 2003. If

-

the project is to continue beyond this date, a Continuing Review Form and supplemental º
materials must be submitted for Committee review and approval at least four weeks in sº
advance of the expiration. > *

A R.Since the Committee's approval cannot exceed one year pursuant to 45 CFR 46.109(e),
Committee approval will be teminated on the expiration date above unless the 2}.}Committee has approved continuation.

--> -->

Research must be conducted according to the IRB-approved proposal. Committee
review and approval are required before implementing any changes in your approved
study except where necessary to eliminate apparent immediate hazards to human
subjects. You are also responsible for the prompt reporting to the Committee of any ºr
unanticipated problems or adverse events involving risks to human subjects and others. 4.

If you have any questions, please contact me at (916) 653-0176. O
º

Sincerely, º
x

/ø/. (oyº
&

Kendra Conzen 17/
Acting Administrator .
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APPENDIX H º

TABLE 7. THE PREVENTION MATRIX IN TWO DIMENSIONS: FOCUS *

VERSUS TIMING sº
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Table 7
The Prevention Matrix in Two Dimensions: Focus versus Timing

Level of prevention

Environmental Information (l): Warning
on supplies

Direct (D): Engineering
controls

after “minor" irritant
exposures

l: Posting of valid
exposure information to
workers

Primary Secondary Tertiary
Focus Administration (A): A: Corporate policy A: Mandatory

OSHA PELS mandating inspection reporting and
inspection following
incidents

l: Labeling for
emergency equipment
USe

examination

l: Physician counseling
about smoking or work
hazard

D: Influenza vaccination

reporting

l: Learning of early
symptoms from workers

D: Clinical treatment of
early cases

D: Availability of SCBA D: Availability of
for release situations oxygen and

resuscitation
equipment

Group A: No smoking policy A: Mandated screening A: Compensation laws
(e.g. Cotton Dust

I: Pamphlets, etc. about | Standard) I: Epidemiologic
smoking Studies of

l: Teach workers to mortality/morbidity
D: Influenza vaccination recognize early

occupational asthma D: Post-injury work
symptoms practice change

D: Screening programs
Individual A: Preplacement A: Mandatory case A: Counseling about

compensation

l: Case finding-new
causes of asthma

D: Treatment:
vocational
rehabilitation

Note. Adapted from “Pulmonary Prevention: Programmatic Characterization," by P. Harber,
1991. In Harber, P. & Balmes, J.R., Occupational Medicine: State of the Art Reviews,6, (1),
p.137.
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APPENDIX | >

STUDY FORMS (ENGLISH/SPANISH) º
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO
CONSENT TO BE A RESEARCH PARTICIPANT

The Assessment of Individuals Diagnosed with Work-Related Asthma

A. PURPOSE AND BACKGROUND

“Hello. May I please speak to . I understand you
recently participated in an interview about your work-related asthma through the
California Department of Health Services. I am contacting you as a continuing
part of our research project. Julie Roberts, RN, MS, ANP, a nurse practitioner
and a doctoral student in the School of Nursing at the University of California,
San Francisco, is conducting a research study to understand the medical follow
up care received after diagnosis of work-related asthma and to study the impact
asthma has on the ability to work. I am calling you because your experience can
help us better understand work-related lung disease and help us take steps to
prevent it from happening to others. Information about your experience can help
us make policy recommendations that will create safer and healthier working
Conditions."

B. PROCEDURES

If you agree to participate in the study, the investigator will fill out a questionnaire
with your verbal responses verbatim during a telephone interview. The questions
will relate to the follow-up care you received after your diagnosis of Work-Related
Asthma and the impact your asthma has had on work. It will take approximately
20 minutes to complete the interview. You will also allow the investigators to
review your medical records to obtain information on your medical history, results
of medical examinations, services rendered and treatment given, however, you
may decline the review of medical records and still participate in the interview.

C. RISKS AND DISCOMFORTS

1. Confidentiality: Participation in research may involve a loss of privacy;
however, your records will be handled as confidentially as possible. Only
the researchers will have access to your study records. No individual
identities will be used in any reports or publications that may result from
the study. Your employer will not be contacted for any reason whatsoever
in regard to this interview.

D. BENEFITS

There will be no direct benefit to you from participating in this study. However,
the information that you will provide may help health professionals better
understand the medical follow-up of patients with Work-Related Asthma and the
impact asthma may have on work.
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>

º
E. COSTS º

There will be no costs to you as a result of taking part in this study. Lº
º

F. PAYMENT

You will not receive any payment for your participation in this study.

G. QUESTIONS

You have spoken with Julie Roberts or Dr. Harrison about participation in this
study, and have had your questions answered. If you have further questions,
you may call (510) 919-0537 to have these questions answered.

If you have any comments or concerns about participation in this study, you
should first speak with the researcher, Julie Roberts at (510) 919-0537. If for
some reason you do not want to do this, you may contact the Committee of
Human Research, which is concerned with the protection of volunteers in
research projects. You may reach the committee office between 8:00 and 5:00,
Monday through Friday by calling (415) 476-1814, or by writing: Committee on
Human Research, Box 0962, University of California, San Francisco, San
Francisco, CA 94143.

H. CONSENT

You will be given a copy of this consent form and the Experimental Subject's Bill
of Rights to keep.

PARTICIPATION IN RESEARCH IS VOLUNTARY. You are free to decline to be
in this research study, or to withdraw from it at any point. Your decision as to
whether or not to participate in this study will have no influence on your present
or future status as a patient at UCSF.

Do you agree to participate in this telephone interview?

Date Name of Subject Giving Verbal Consent

Date
-

Signature of Person Obtaining Consent

182 º
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Experimental Subject's Bill of Rights

University of California, San Francisco

The rights below are the rights of every person who is asked to be in a
research study. As an experimental subject I have the following rights:

1.To be told what the study is trying to find out,

2.To be told what will happen to me and whether any of the
procedures, drugs, or devices is different from what would be used
in standard practice,

3.To be told about the frequent and/or important risks, side effects, or
discomforts of the things that will happen to me for research
purposes,

4.To be told if I can expect any benefit from participating, and, if so,
what the benefit might be,

5.To be told of the other choices I have and how they may be better or
worse than being in the study,

6.To be allowed to ask any questions concerning the study both before
agreeing to be involved and during the course of the study.

7.To be told what sort of medical treatment is available if any
complications arise,

8.To refuse to participate at all or to change my mind about
participation after the study is started. This decision will not affect
my right to receive the care I would receive if I were not in the
study,

9. To receive a copy of the signed and dated consent form.

10.To be free of pressure when considering whether I wish to agree to
be in the study.

If I have other questions I should ask the researcher or the research
assistant. In addition. I may contact the Committee on Human Research,
which is concerned with protection of volunteers in research projects. I
may reach the committee office by calling; (415) 476-1814 from 8:00 AM
to 5:00 PM, Monday to Friday, or by writing to the Committee on Human
Research, Box 0962, University of California, San Francisco, CA 94143.

Call 476-1814 for information on translations.
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Universidad de California, San Francisco
Consentimiento Para Participar en un Proyecto de Investigación

La Evaluación Médica de las Personas que han sido Diagnosticadas con Asma Laboral

A. PROPOSITO Y CONTEXTO

Hola. Puedo hablar por favor con _________________ . Le llamo porque usted recientemente
participó en una entrevista con referencia al asma laboral a través del Departamento de Servicos
de Salud del Estado de California. Le estoy llamando como parte del projecto de investigación.
Julie Roberts, RN, MS, ANP, es una enfermera practicante y estudiante de doctorado en la
Escula de Enfermería en la Universidad de California en San Francisco, y está conduciendo un
projecto de investigación para entender la clase de seguimiento médico que se ha llevado a cabo
después de que usted fué diagnosticado con asma laboral así como para estudiar el impacto que
el asma ha tenido en su habilidad de trabajar. Le estoy llamando porque su experiencia puede
ayudarnos a entender mejor el problema de enfermedades de los pulmones que son inducidas
por el ambiente laboral. Esto nos ayudará a tomar medidas para prevenir que le suceda a otras
personas. Información con respecto a su experiencia nos ayudará a hacer recomendaciones
que a su vez promoverán un ambiente laboral más seguro y saludable.

B. PROCEDIMIENTO

Si usted desea participar en este estudio, un investigador llenará un questionario con las
respuestas exactas que usted le dé durante la entrevista telefónica. Las preguntas se referirán al
seguimiento médico que usted recibió después de haber sido diagnosticado con asma debido al
ambiente laboral y el impacto que el asma ha tenido en su trabajo. La entrevista tomará
alrededor de 20 minutos. Se le pide que usted también permita que el investigador revise su
expediente médico para obtener información con respecto a su historia médica, los resultados de
su exámenes médicos y los servicios y el tratamiento que le hayan dado. Sin embargo, usted
puede rehusar la revisión de su expediente médico y aún así participar en el estudio.

C. RIESGOS Y PROBLEMAS

1. Privacidad: Participar en un estudio siempre implica una perdida de privacidad. Sin
embargo, haremos lo posible por manejar su expediente médico con la mayor discreción
posible. Solamente los investigadores tendrán acceso a su expediente. No usaremos
identidades individuales en ningún reporte o publicación que resulte de este estudio. Su
patrón no será notificado por ninguna razón, en absoluto, de esta entrevista.

D. BENEFICIOS

Usted no obtendrá ningún beneficio directo al participar en este estudio. Sin embargo, la
información que usted nos proporcione ayudará a los doctores que conducen este estudio a
entender el seguimiento médico de pacientes con asma laboral y el impacto que el asma tiene en
su trabajo.

E. COSTO

Usted no pagará nada por participar en este estudio.
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F. PAGO

Usted no recibirá ningun pago por participar en este estudio.

G. PREGUNTAS

Usted ya ha hablado con Julie Roberts or Dr. Harrison acerca de este estudio, y sus preguntas
han sido contestadas. Si tiene preguntas adicionales, puede llamar at (510)919-0537. Si por
alguna razón usted no desea hacer esto, usted puede ponerse en contacto con el Committee of
Human Research, el cual está a cargo de proteger a los voluntarios de proyectos de estudio e
investigación. Usted puede llamar a la oficina del Committee of Human Research entre las 8:00
a.m. y las 5:00 p.m. de lunes a viernes al numero (415) 476-1814, or si prefiere escribir:
Committee on Human Research, Box 0962, University of California, San Francisco, San
Francisco, CA 94.143.

H. CONSENTIMIENTO

Se le dará una copia de esta forma y de la Experimental Subjects Bill of Rights para que usted
las conserve para futura referencia.

PARTICIPAREN ESTE ESTUDIO IS VOLUNTARIO. Usted puede decidir no participar en este
estudio, o puede dejar de hacerlo en cualquier momento. Su decisión con respecto a participar o
no participar en este estudio no tendrá influencia alguna en su estado como paciente de UCSF.

Está de acuerdo en participar en la entrevista telefónica?

Fecha Nombre de la persona que da permiso

Fecha Firma de la persona que obtenga
El Consentimiento
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Derechos de Toda Persona Sujeta a
Experimentos MEdicos

Universidad de California, San Francisco

Toda persona a quien se le pida participar en un experimento mEdico tiene los siquientes
derechos:

1.A ser informada del propÚsito del experimento mÉdico.

2. A ser informada de en que consistira el experimento y de si alguno de los
procedimientos, drogas o aparatos a emplear es distinto de los que serlan usados
en la prctica normal.

3.A ser informada de la frecuencia y/o riesgos de importancia, efectos secundarios
o malestares a que se vera sometida.

4.A ser informada de si puede esperar algun beneficio por participar en el
experimento mEdico y si es asl, cuales serlan.

5. A ser informada de que otras alternativas tiene y de si serlan mejores o peores
que participar en el experimento mEdico.

6.A que se le permita hacer cualquier pregunta relacionada con el experimento, ya
sea antes o despuEs de acceder a participar en elexperimento, o durante el
transcurso de este.

7.A ser informada de que tratamientos mEdicos existen en el caso de que alguna
complicaciUn surgiera.

8. A rehusar totalmente a participar en el experimento mEdico antes o durante el
desarrollo de este. Esta decisiUn no afectar el derecho de la persona a recibir el
tratamiento que recibirla si no participara en el experimento mEdico.

9.A recibir una copia del documento de consentimiento fechada y firmada.

10. A no ser presionada de ninguna forma respecto a la decisiUn de participar o no
en el experimento mEdico,

Si la persona tuviera otras preguntas debe dirigirlas al investigador o a su asistente.
Ademas se puede dirigir al Comite de InvestigaciÚn Humana, el cual es responsable de la
protecciÚn de los voluntarios en proyectos de investigaciÚn. Puede contactar al comite
llamando al numero (4l 5).476-1814 de 8:00 a.m. a 5:00 p.m., de lunes a viernes, o
dirigiendose por escrito al Committee on Human Research, University of California, San
Francisco, Box 0962, San Francisco, California 94l 43.

(Spanish Version -987)
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SCHOOL OF NURSING
UNiv ERs.1-ry of CA1 troit N1A SAN FRANcisco

AUTHORIZATION TO RECEIVE MEDICAL INFORMATION

EXPLANATION:

This authorization to receive medical information is requested by the California Department of
Health Services (DHS), Occupational Health Branch, and the University of California. All
information released to the DHS and the University will be held in strict confidence. It will not be
shared with any other agency, your employer, or union. It may be referred to as part of a
statistical summary, but with no personal names or identification attached.

AUTHORIZATION:

| hereby authorize (your health care provider)

Address:

City, State, Zip: Phone: _

to furnish Julie Roberts, RN, PhDc, Doctoral Student in the School of Nursing

at the University of California, San Francisco any and all records concerning

medical history, results of medical examinations, services rendered and

treatment given to whose birth date is
(your name) (birth date)

On for purpose of review.
(dates of service)

DURATION:

This authorization will become effective immediately and will remain in effect as long as
necessary for Ms. Roberts to fully review these records.

I understand that my agreeing to release this information is voluntary and that the University of
California and the DHS will treat this information as confidential in exactly the same way my
physician does.

SIGNATURE OF PATIENT:

Signed: Date:

Name of Patient: (please print)

Address:

City, State, Zip:

NOTE: The California Department of Health Services complies with the terms of the
Confidentiality of Medical Information Act of 1980, Section 56 of the California Civil Code and the
CDHS Committee for the Protection of Human Subjects.
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SCHOOL OF NURs ING
UNIv Ele si Y o CA1.11 o RN 1.A.S.As lº RANcisco

AUTORIZATIÓN PARA RECIBIR INFORMACIÓN MÉDICA

EXPLICACIÓN:
A petición del Departamento de Servicos de Salud de California, División de Salud Ocupacional,
y la Universidad de California, se presenta esta autorización para recibir información medica.
Toda la información divulgada al Departamento se tratará de la manera más confidencial. No se
la compartirá con ninguna otra agencia, su empleador, ni el sindicato. Puede que esta
información esté incluida como parte de un resumen estadístico, pero sin ningún nombre o
información personal adjunto.

AUTORIZACIÓN:
Por la presente doy autorización a (proveedor de los servicios de salud)_____________

Dirección:

Ciudad, Estado, Código postal: Teléfono: -—

para dar a Julie Roberts, RN, ANP, PhDc, del Universidad de California, y todos los archivos sobre la
historia médica, los resultados de los exámenes, los servicios y tratamiento dado a,

________________ cuya fecha de nacimiento es
(su nombre y apellido) (fecha de nacimiento)

en _ para la siguiente lesión con el fin de revisar estos archivos
(fechas de servicio)

DURACIÓN:
Esta autorización entrará en vigor inmediatamente y estará en vigor el tiempo necesario para
que le Julie Roberts, RN, ANP, PhDc pueda revisar completamente estos archivos.

Entiendo que doy mi consentimiento voluntariamente de dar esta información y que la Servicos de Salud
tratará esta información de manera confidencial, exactamente en la misma manera que mi médico.

FIRMA DEL PACIENTE:

Firmado: Fecha:

Nombre del paciente: (en letra de molde, por favor):

Dirección:

Ciudad, Estado, Código postal:

NOTA: El Departamento de Servicios de Salud de California cumple con los términos del Acta de
Confidencialidad de Información Médica de 1980, Sección 56 del Código Civil de California y el Comité
para la Protección de los Seres Humanos en Experimentos.
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The Assessment of Individuals Diagnosed with Work-Related Asthma
DEMOGRAPHIC INTAKE FORM

DCOMPLETED [ ]UNR DINAPPROPRIATE []REFUSED
[º]materials (English) DMaterials (Spanish)

Interviewer Name: Source: (circle one) DFR RVCT

Note: Record all demographic information from DFR before calling, then verify information. Note:
This sheet must be separated from questionnaire before data entry so that names are not connected
with any answers.

1. Date of Case retrieval: - / / 2. ID#-________________
Mo Day Year

3. Name : 4. Phone #: _____________
Last First M|

5. Address:
Street address

City State Zip code

6. DOB: ____/____/_____ 7. Date of DFR: ____/____/______
Mo Day Year Mo Day Year

8. Gender: — 9. Occupation: –

10. Return to work: / / 11. Asthma duration:

12. Smoking history: 13. Co-morbidity:

14. Baseline FEV1: 15. PEF:
1 = Yes 2= No

16. Summary of DFR incident:

17. Best times to Call:

18. Date of interview: ____/ | 19. Time of interview :

20. Comments:

Status entered: SIC/CIC coded: SIC/CIC lview entered:
entered:

FC COded: FC entered:

REMOVE THIS PAGE AFTER INTERVIEW
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APPENDIX J º

SENSORADDENDUM QUESTIONNAIRE (ENGLISH/SPANISH)
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>

ID# Interview date /_/__ º
>

To begin, I'd like to confirm that I have your correct address and _*C.

date of birth. Then I’d like to ask you a few questions about when you x 5'13were first told about your work-related breathing problem.

1. What type of physician did you see when you were FIRST told you had occupational
or work-related asthma’?

1-Occupational Medicine MD
2- Pulmonologist (Lung Doctor)
3- Allergist (Allergy Doctor)
4- Internist (General Medicine)
5- Family Practice
6- Other
7-Don't know

2. What type of tests were done by this physician (in question #1) who
FIRST diagnosed your occupational or work-related asthma? (check all that
apply)

1- Pulmonary Function Test (Breathing test where you blow out hard into
a tube)

2- Challenge Test (Given something to breathe in first and then breath
into a tube to test how reactive your airway is)

3- Allergy (Skin) Testing
4- Other
5- Don't know

3. What recommendations or treatments did this physician who FIRST
diagnosed you with occupational or work-related asthma give you? (check all
that apply)

1- Medication changes
2- Personal protective equipment (e.g. masks, respirators, etc.)
3- Avoiding exposure on the job
4- Changes in work environment (e.g. ventilation, etc.)
5- Different position (same company)
6- Different position (different company)
7- Work retraining (Vocational rehabilitation)
8- Stopped work completely
9- Don't know
10-Other

191 º





*

4. After seeing this first doctor who diagnosed your asthma, were you referred ~

to any other doctors (specialists) for further care of your asthma? sº

1- YES 2-NO 3- DON'T KNOW Lº

2 º',
4a. IF YES, what type of doctor was this?

1-Occupational Medicine MD
2- Pulmonologist (Lung Doctor)
3- Allergist (Allergy Doctor)
4- Internist (General Medicine)
5- Family Practice
6- Other
7- Don't know

5. Did the specialist doctor you were referred to diagnose you with occupational
or work-related asthma?

1- YES 2-NO 3- DON'T KNOW

*
5a. IF YES, were any additional tests performed? *.

º
1- YES 2-NO 3- DON'T KNOW

º
5b. IF YES, what tests were performed by the specialist? (Check all º
that apply) A. R.

1- Pulmonary Function Test (Breathing test where you blow out hard into 2),
a tube)

2- Challenge Test (Given something to breathe in first and then breath
into a tube to test how reactive your airway is) º

3- Allergy (Skin) Testing º
4-Other *.

5-Don't know }

sº
6. Did this specialist (in question #5) tell you that you had occupational or |-
Work-related asthma? c

(circle all that apply) Sº

1- YES 2-NO 3- DON'T KNOW
º

2,
º,

>
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º
º

7. After the initial diagnosis, did you continue to be followed by a doctor for sº
your asthma? ~

Lº
1- YES 2-NO 3- DON'T KNOW

º
7a. IF YES, by whom?

1- Occupational Medicine MD
2- Pulmonologist (Lung Doctor)
3- Allergist (Allergy Doctor)
4- Internist (General Medicine)
5- Family Practice
6- Other
7-Don't know

7b. For what approximate length of time?

Years Months

7c. If you did not see a physician for follow-up of your asthma, why
not?

1- Physician did not recommend/Never was told to
2- Could not afford to
3- Asthma was improved and did not need to
4- Was told to but chose not to seek further medical care
5- Don't know/No reason
6-Other

8. In the past 6 months, have you been seeing a physician for your asthma?

1- YES 2-NO 3- DON'T KNOW

8a. IF YES, who have you been seeing?

1- Occupational Medicine MD
2- Pulmonologist (Lung Doctor)
3- Allergist (Allergy Doctor)

4- Internist (General Medicine)
5- Family Practice

6- Other
7- Don't know
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~,

8b. What type of tests have been ordered by the physician you've seen º
lately in the past 6 months? (Check all that apply) sº

L^l1- Pulmonary Function Test (Breathing test where you blow out hard into
a tube) > ST.
2- Challenge Test (Given something to breathe in first and then breath

º

into a tube to test how reactive your airway is)
3- Allergy (Skin) Testing
4-Other
5-Don't know

8c. What type of recommendations or treatments has this physician
you are currently seeing for your asthma made? (Check all that apply)

1- Medication changes
2- Personal protective equipment (e.g. masks, respirators, etc.)
3- Avoiding exposure on the job
4- Changes in work environment (e.g. ventilation, etc.)
5- Different position (same company)
6- Different position (different company) -r

7- Work retraining (Vocational rehabilitation) °.
8- Stopped work completely º
9- Don't know
10- Other sº

sº

9. Did any physician ever ask you to bring in information about your workplace
- - -

A.J.
exposures (e.g. chemicals you work with, processes in your workplace, etc.?)

25%
1-YES 2-NO 3-DON'T KNOW

10. Did a physician at any time come to your workplace to assess the work •

environment? º
1-YES 2-NO 3-DON'T KNOW *

10a. IF YES, what type of physician came to your workplace?
1-Occupational Medicine MD
2- Pulmonologist (Lung Doctor)
3- Allergist (Allergy Doctor)
4- Internist (General Medicine)

5- Family Practice
6- Other

7- Don't know
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11. If a physician did come to visit your workplace, what recommendations were
made?
(Check all that apply)

Medication changes
Personal protective equipment (e.g. masks, respirators, etc.)
Avoiding exposure on the job
Changes in work environment (e.g. ventilation, etc.)
Different position (same company)
Different position (different company)
Work retraining (Vocational rehabilitation)
Stopped work completely
Don't know

10- Other

12. Did your employer accommodate any of these recommendations made by your
doctor or by you?

1- YES 2-NO 3- DON'T KNOW

12a. IF YES, what changes were made? (Check all that apply)

Medication changes
Personal protective equipment (e.g. masks, respirators, etc.)
Avoiding exposure on the job
Changes in work environment (e.g. ventilation, etc.)
Different position (same company)
Different position (different company)
Work retraining (Vocational rehabilitation)
Stopped work completely
Don't know

10- Other

13. If a physician did not come to visit your workplace as a result of your
asthma, why not?

1
2
3–

Never asked to
Was denied access to Work
Refused

4-Other
5-Don't know

14. Did any one else (besides a physician) come to visit your workplace as a
result of your occupational or work related asthma?
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º
sº

1- YES 2-NO 3- DON'T KNOW
_º

14a. IF YES, describe who sº
Came? !-

15. Did anyone call or notify OSHA (Occupational Safety and Health
Administration) or any other government agencies regarding your work
related exposure?

1- YES 2-NO 3- DON'T KNOW

15a. IF YES,
Who?

16. Did you receive any information or education from any physician about your
asthma’ L!

1- YES 2-NO 3- DON'T KNOW º
-:

º
16a. IF YES, what type of information was provided? (Check all that

*

apply) cº
º

1- General asthma information
2- How to manage your asthma AT
3- How to avoid asthma problems in the workplace º
4- Information about classes/resources for dealing with asthma

-

5- When to call your doctor/go to the hospital for your asthma
6- Other 2~
7- Don't know º,

º,

16b. If you received information on asthma in the workplace, what did U
it include? *

&
- *-

1- Ways to reduce or minimize exposures Sº
2- Information on protective equipment CT

3- Medications to bring to work
4- Peak flow monitoring at work Sº
5-Symptom monitoring at work Ll
6–Other >

7-Don't know "…

17. Did you file a Worker's Compensation claim? »
-
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1- YES 2-NO 3- DON'T KNOW

17a. IF YES, was your INITIAL worker's compensation claim accepted?

1- YES 2-NO 3- DON'T KNOW

18. Did you have to seek legal help to get your claim accepted?

1- YES 2-NO 3- DON'T KNOW

19. Did you feel your physician was helpful in filing your worker's compensation claim?

1- YES 2-NO 3- DON'T KNOW

19a. IF NO, why do you feel he/she was not helpful?

1- Didn't believe had a breathing problem
2- Believed had a problem, didn't fill out appropriate paperwork/filled out

incorrectly
3- Believed had a problem but not severe enough to warrant claim
4- Other
5- Don't know

ASK ALL CURRENT WORKING:

20. In the past 6 months, have you missed any COMPLETE work days as a
result of your asthma?

1- YES 2-NO 3- DON'T KNOW

20a. IF YES, approximately how many COMPLETE days missed?

Days

21. In the past 6 months, have you missed any PARTIAL work days as a result
of your asthma?

1- YES 2-NO 3- DON'T KNOW
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º

sº
21a. IF YES, approximately how many PARTIAL days missed? *r-

-

LAR
DaVS

y rº
22. In the past 4 weeks, how limited have your daily activities been as a result
of your asthma?

1- Totally limited
2- Extremely limited
3- Very limited
4- Moderate limitation
5- Some limitation
6- A little limitation
7- Not at all limited

23. Thinking about ALL the tasks you do for your job............ On a scale from 0 to
5, how much difficulty altogether did you have working because of your asthma
in the past 4 weeks? 0 means no difficulty and 5 means so much difficulty that
you couldn't do the activity at all. +2

(ON 0-5 SCALE) t

24. Over the past 4 weeks, based on the days you were at work, how would
you rate your effectiveness on the job because of your asthma? To do this, say ATN
0% if you were unable to work at all because of your asthma and 100% if your º º
job effectiveness was not at all affected by your asthma. You can choose any 2)
percentage between 0 and 100 for you answer.

9% º,
º

25. Thinking about any job you have had both including and prior to your
current one, have you ever had to make a significant change in your duties at O

that job because of your asthma? (Such changes can include a change in work s
processes, a change in your mix of responsibilities or other changes in job **
activities.)

1- YES 2-NO 3- DON'T KNOW º

25a. IF YES, specify change:
-

L |

°.
-

º
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LID IDate:

Primero, me gustaría confirmar su dirección y fecha de nacimiento. Luego, me
gustaría preguntarle sobre la primera vez que le han dicho de su problema
respiratorio.

1. ¿Que tipo de doctor vio Ud. la primera vez le han dicho de su asma ocupacional?
Doctor/a de medicina ocupacional
Doctora del pulmón
Alergista
Internista
Doctor/a con práctica de familia
OtrO/a
No sé

2. ¿Qué tipo de exámenes hizo el/la doctora que vio Ud. la primera vez que le
dijeron de su asma ocupacional?

1

2

3
4
5

Examen para ver como funcionan los pulmones (Este examen consiste
en soplar, con toda fuerza, en un tubo)
Examen para ver como reacciona el conducto de aire (Antes de soplar
en el tubo con toda fuerza, primero le daran algo para aspirar)
Examen cutáneo para alergias
OtrO
No sé

3. ¿Que tipo de recomendaciones o tratamientos le dio el/la doctor/a que vio Ud. la
primera vez que le dijeron de su asma ocupacional?

1

Cambios de medicamentos
Cambios de equipaje protectivo (ej. mascaras, respiradoras)
Evitar exponerse en el trabajo
Cambios de ambiente de trabajo (ej. Ventilación)
Diferente puesto de trabajo en la misma compañía
Diferente puesto de trabajo en otra compañía
Nuevo entrenamiento en el trabajo (rehabitición vocacional)
Dejar de trabajar completamente
No sé
OtrO/a

4. ¿Después de ver el/la doctora por primera vez, que le dio el diagnosis de asma, le
refirió a otros doctores o especialistas por más tratamientos del asma?

Doctor/a de medicina de la ocupación
Doctora del pulmón
Alergista
Internista
Doctor/a con práctica de familia
OtrO/a
No sé
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5. ¿Le diagnosticó con el asma asociada con el trabajo el especialista o doctor
referido/a?

1 Si 2 NO 3 No sé
5A (Si la respuesta fue Si) ¿Le hicieron otros tests o exámenes?

1 Si 2 NO 3 No sé
5B (Si la respuesta fue Si) ¿Qué tipo de exámenes le hizo el especialista o

el/la doctor/a quien fue referido/a?
1

2

3
4
5

Examen para ver como funcionan los pulmones (Este examen
consiste en soplar, con toda fuerza, en un tubo)
Examen para ver como reacciona el conducto de aire (Antes de soplar
en el tubo con toda fuerza, primero le darán algo para aspirar)
Examen cutáneo para alergias
OtrO
No sé

¿Le dijo este especialista o el/la doctora referido/a que tenía Ud. asma asociada
con el trabajo? (marque todas las respuestas necesarias)

1 Si 2 NO 3 No sé

7. ¿Después del diagnostico original, continuó Ud. su tratamiento viendo al doctor/a
para recibir una evaluacíon por el asma?

1 Si 2 NO 3 No sé
7A (Si la respuesta fue Si) ¿Por qué clase de especialista médico?

Doctora de medicina ocupacional
Doctor/a del pulmón
Alergista
Internista
Doctor/a con práctica de familia
Otro/a
No sé

7B ¿Aproximadamente por cuánto tiempo?
Años Meses

7C (si la respuesta fue No) ¿Si no consultó Ud. a un/una doctora para
proseguir el tratamiento de su asma, por qué no lo hizo?

El /la doctora no me recomendó ir/Nadie me dijo que fuera
No pude por razones económicas
Me mejoré y no necesitaba ir al/a la doctora
Me dijeron que fuera, pero no quise hacerlo
No sé, no hay razón
OtrO/a
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8. ¿En los seis meses que pasaron, vio Ud. un/una doctor/a para el asma?
1 Si 2 NO 3 No Sé

8A (Si la respuesta fue Si) ¿A quién ha estado viendo?
Doctor/a de medicina ocupacional
Doctor/a del pulmón
Alergista
Internista
Doctor/a con práctica de familia
OtrO/a
No sé

8B ¿Qué tipo de exámenes ordenó el/la doctor/a que vio Ud. durante esos
seis meses?

1

2

3
4
5

Examen para ver como funcionan los pulmones (Este examen
consiste en soplar, con toda fuerza, en un tubo)
Examen para ver como reacciona el conducto de aire (Antes de soplar
en el tubo con toda fuerza, primero le darán algo para aspirar)
Examen cutáneo para alergias
OtrO
No sé

8C ¿Qué tipo de recomendaciones o tratamientos le dio el/la doctor/a, a
quien ve ahora, para el asma?

1

Cambios de medicamentOS
Cambios de equipaje protectivo (ej. mascaras, respiradoras)
Evitar exponerse en el trabajo
Cambios de ambiente de trabajo (ej. Ventilación)
Diferente puesto de trabajo en la misma compañía
Diferente puesto de trabajo en otra compañía
Nuevo entrenamiento en el trabajo (rehabitición vocacional)
Dejar de trabajar completamente
No sé
OtrO/a

9. ¿Le pidío algún doctor/a a Ud. traer información sobre los riesgos del trabajo
(como los productos químicos con que trabajaba Ud. o procesos en su lugar de
trabajo)?

1 Si 2 NO 3 No sé

10. ¿Vino en alguna ocasión un/una doctor/a a su lugar de empleo para observar el
ambiente de trabajo?

1 Si 2. No 3 No sé
10A (Si la respuesta fue Si) ¿Quién fue el doctor que hizo la visita?

Doctora de medicina ocupacional
Doctor/a del pulmón
Alergista
Internista
Doctor/a con práctica de familia
OtrO/a
No sé
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11.

12.

13.

14.

15.

16.

¿Si vino un/una doctor/a a su lugar de empleo, que tipo de recomendaciones le
hizo? (marque todas las respuestas necesarias)

1 Cambios de medicamentos
2 Cambios de equipaje protectivo (ej. mascaras, respiradoras)
3 Evitar exponerse en el trabajo
4 Cambios de ambiente de trabajo (ej. Ventilación)
5 Diferente puesto de trabajo en la misma compañía
6 Diferente puesto de trabajo en otra compañía
7 Nuevo entrenamiento en el trabajo (rehabitición vocacional)
8 Dejar de trabajar completamente
9 No sé

10 OtrO/a

¿Su lugar de empleo le ha adoptado estas recomendaciones hechas por su
doctor/a?

1 Si 2 NO 3 No sé
12A (Si la respuesta fue Si) ¿Qué cambios fueron hechos?

Cambios de medicamentos
Cambios de equipaje protectivo (ej. mascaras, respiradoras)
Evitar exponerse en el trabajo
Cambios de ambiente de trabajo (ej. Ventilación)
Diferente puesto de trabajo en la misma compañía
Diferente puesto de trabajo en otra compañía
Nuevo entrenamiento en el trabajo (rehabitición vocacional)
Dejar de trabajar completamente
No sé
OtrO/a1

¿Si no vino un/una doctor/a a su lugar de empleo, a causa de su asma, cuál fue la
razón?

Nunca lo/la invitaron
No lo/la dejaron entrar al lugar de trabajo
No accedió a visitarlo
Otro/a
No sé

¿Vino alguien más además de el/la doctora a observar el lugar de trabajo, como
resultado de su asma causada por el trabajo y sino, por qué no?

1 Si 2. No 3 No sé
14A (Si la respuesta fue Si) Explique o describa quién hizo la visita.

¿Notificó alguien a alguna agencia como OSHA (organizacion de salud y
seguridad para los trabajadores) o cualquiera otra entidad de gobierno acerca de
su asma al estar expuesto en su trabajo?

1 Si 2 NO 3 No sé
15A (Si la respuesta fue Si) ¿Quien lo hizo?

¿Recibió Ud. información o educación de su doctor/a sobre el asma?
1. Si 2 NO 3 No sé
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16A (Si la respuesta fue Si) ¿Qué tipo de información recibió? (marque
todas las respuestas necesarias)

Información general sobre el asma
Cómo mantener el asma
Cómo evitar problemas respiratorios en el lugar de empleo
Información sobre clases o recursos del asma
Cuándo ir al doctor o al hospital por el asma
Otro/a
No sé

16B Cuando recibió Ud. información sobre el asma en su lugar de empleo
¿qué incluía esta información?

. Maneras de reducir al mínimo el estar expuersto
Información sobre equipo protectivo
Qué clase de medicinas traer al trabajo
Como vigilar el asma durante el trabajo con un aparato que mide la
intensidad máxima respiratoria
Como vigilar las síntomas durante las horas de trabajo
OtrO/a
No sé

17. ¿Presentó Ud. una solicitud de petición para compensación de trabajo?
1 Si 2. No 3 No sé

17A (Si la respuesta fue Si) ¿Aceptaron la primera petición de
compensación de trabajo?
1 Si 2 NO 3 No sé

18. ¿Fue necesario para Ud. buscar ayuda legal para que aceptaran la peticíon de
compensación?

1 Si 2 NO 3 No sé

19. ¿Piensa Ud. que su doctor/a le proporcionó suficiente ayuda para que Ud.
completara su petición para compensación de trabajo?

1 Si 2 NO 3 No sé
19A (Si la respuesta fue No) ¿Porqué piensa Ud. cual era la razón?

1
2

3

No creía que yo tenia un problema respiratorio
Pensé que tenía un problema, pero no llené los papeles
completamente o completé los papeles incorrectamente.
Pensé que tenía un problema, pero no tan serio como para presentar
una solicitud de compensación
OtrO/a
No sé
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ASK ALL CURRENTLY WORKING (HAGA ESTAS PREGUNTAS A TODOS LOS
QUE ESTAN TRABAJANDO

20. ¿Durante las seis meses que pasados, perdió Ud. días completos de trabajo
debido al asma?

1 Si 2 NO 3 No sé
20A (Si la respuesta fue Si) ¿Más o menos cuantos días completos

perdío?
Días

21. ¿En los últimos seis meses que pasados, perdió Ud. días parciales de trabajo
Comoesultado del asma?

1 Si 2. No 3 No sé
21A (Si la respuesta fue Si) ¿Más o menos cuantos días parciales perdío?

Días

22. ¿Durante las cuatro semanas pasadas, cuanto le ha limitado el asma sus
actividades diarias?

Totalmente limitado
Sumamente limitado
Muy limitado
Moderamente limitado
Un poco limitado
Muy poco limitado
No limitado

23. Pensando en todo lo que hace Ud. en su trabajo. ¿cuánta dificultad ha tenido Uo.
haciendo el trabajo como resultado del asma durante las cuatro semanas
pasadas? Basado en una escala para medir de cero a cinco, cero significa
ninguna dificultad y cinco significa tanta dificultad que no pudo hacer la actividad.

(Sólo 0,1,2,3,4,5)

24. ¿Durante las cuatro semanas pasadas, basado en los días que Ud. trabajó,
¿cómo evaluaría Ud. su efectividad en el trabajo debido a su asma? Para hacer
esto, use 0% si usted se sentía imposibilitado por su asma y 100% si su
efectividad no fue afectada por su asma. Puede escoger cualquier porcentaje
entre 0 y 100 para su respuesta.

— %

25. Pensando en cualquier trabajo que Ud. haya tenido, ya sea antes o el que tiene
ahora, ha tenido que cambiar sus responsabilidades en él por causa de su asma?,
(Esas responsabilidades pueden ser cambios en el proceso de trabajo, o uno en la
viariedad de responsabilidades u otro cambio en las actividades de trabajo)

1. Si 2 NO 3 No sé
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25A (Si la respuesta fue Si) ¿Me los puede describir?
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APPENDIX K

MODIFICATION TO PROPOSED STUDY COMMITTEE ON HUMAN
RESEARCH APPROVAL LETTER
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Nº.
xexer-1 -Cº-ºw
+-ºn sy-tº
knocº wºu’º

.r.º.ºrrºyow Calºor-a
3an F--fºod

san ºre-wº. º. ººº-º-ºxo
tº 4ttwº tºº
was 4-5-476 tº:

University of Calºon a w

San Frºrcºco + k
UCSF

School of Nursing

Sharon Fricnd
Committee on Human Research
UCSF Box 0.962

Re: The Assessment of Individuals Diagnosed with Work-Related
Asthma Modification to Approval #H7664-18642-01

Dear Ms. Friend:

We are proposing a minor modification to the above project to
waive signed consent according to the CHR Guidelines C. Waiver
of Signed Consent. Categories (1) The identity of the subject will be
completely anonymous if the consent form is not signed, and there
is minimal risk involved in the study. The research presents no
more than minimal risk of harm to subjects and involves no
procedures for which written consent is normally required outside
of the research context.

Since our application was originally approved, there have been the
following changes:

Our questionnaire is being administered as part of an overall
occupational asthma surveillance project at the California
Department of Health Services. This surveillance project has been
using a main questionnaire to collect data about the risks of
occupational asthma (Attachment 1). This project has been
approved by the State of California Committee for the Protection of
Human Subjects (Attachment 2), and includes the use of our
supplemental questionnaire to collect additional information about
follow-up care after diagnosis of work-related asthma. The CDHS
Committee approved the use of a verbal informed consent for our
supplemental questionnaire (see Attachment 3). Therefore, we
believe that our research involves no new procedures for which
written consent is normally required.

We believe the collection of data on our questionnaire does not
pose a legal, social or economic risk to the subject. The overall
CDHS questionnaire has been used for the past 8 years, and there
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University of California
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have been no adverse employment consequences as a result of
participating. The employer is not contacted about the subject's
participation, and in no cases has the questionnaire data been
requested for use in workers' compensation or employment legal
cases. Our questionnaire is designed to collect data only about
follow-up care, and does not include any questions about the
employer or workplace itself. Therefore, we believe our
questionnaire poses little risk to the participant in terms of loss of
job or insurance status.

• There are no personal identifiers on our questionnaire. Only the
verbal consent form will have the subject's name and unique
identifier. Any linkage of data between the overall questionnaire
and our supplementary questionnaire will be through the unique
identifier only.

We propose to substitute verbal informed consent for the interview of
the subjects. A short paragraph explaining the purpose of the study,
and potential risks and benefits will be read to each participant
following the administration of the main questionnaire (Attachment 4).
The date will be noted and the interviewer signature completed prior
to proceeding with the supplemental questionnaire. At the completion
of the interview, we will mail each participant a copy of the verbal
consent form with the Experimental Subject Bill of Rights. Contact
information will be included for any subjects with questions. All data
will be stored in locked files at the California Department of Health
Services. Analyses of the data will be performed at the CDHS offices,
with Password protection on a single computer. Data will be
presented in summary form only.

Please et me know if you have any questions.

Sincerely,Z.
2. ~/

* Susan Janson I , RN, FAAN
Professor of Nursing and Medicine
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nt.: The Assessment of Individuals Diagnosed with Work-Related Asthma

The Committee on Hurman Research (CHR), the UCSF lnstitutional Review Board (IRB) holding Department of Health
and Human Services Multiple Project Assurance ºf ; 169, has reviewed and approved this application to involve humans
as research subjects. This included 2 review of all dºcuments attached to the criginal copy of this letter.
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