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Preface

The overview of fhis project's occupational disease methodology,
that incidentally may need some new stimulus, was the origin of this
effort as a "management" tool not only for NIOSH/OSHA, but also for
large industries, union groups, and other non-government units. The

origin is the task of asking the worker what he does, what he thinks

is happening to him; and then to pose to the investigator: what
documentation exists for these worker concepts. The participatory
management process is basic to the motive of improved job health (in
its Broadesf meaning). The environmental assessment in this protoco]l
was forced into the personal work setting where the health problem
really is, and yet the "science" of it was less the art of sampling,
analyzing, designing controis, etc. -- but rather 1t was visualizing
the probabilities of results if a full scale effort had been doﬁe.
Likewise, the clinician was forced into a projection and probabi]istici
mode. This scientific.compromise is‘difficult for many to take --
especially if "hard" science is one's bent; but "range-finding" is
probably the cornerstone of decision-making, a concept which is
especially effective when one has taken the trouble to involve the
most cfitica] consumer, the potentially affected worker and his

perceptions.
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ABSTRACT

A pilot study to determine the usefulness of a survey method for cbtaining data
on occupational disease was conducted among workers in selected small industries
in Oregon and Washington. The ‘'study had two goals: 1) to determine the utility
of procedures designed for finding occupational disease in a cross sectional
survey; 2) to ascertain how much new data would be generated by this method.

Over 1,100 medical conditions were found among 908 participants:
probable occupational, 31 percent; probable nonoccupational, 45
percent; doubtful occupational or can't evaluate, 14 percent;
and suggestive history, 10 percent,

0f 346 cases of probable occupational disease, hearing loss was
most frequent, 28 percent; then skin, 18; lower respiratory
conditions, 14; toxic and low grade toxic effects and nonsymp-
tomatic conditions (mainly elevated blood leads), 14; upper
respiratory conditions, 11 percent; and eye conditions, 9 percent.
Anemia, diseases of the musculoskeletal and connective tissues

and other conditions accounted for the remaining 6 percent.

0f the 908 workers participating in the medical survey, 258
workers were found with 346 cases of probable occupational
disease, for a prevalence rate of 28.4 per 100 workers, Occu-
pational exposures were determined for all workers in the survey.
Those known to have been exposed to poorly controlled hazards had
a higher prevalence rate (39.0).

The survey morbidity data was checked for duplication with
records of compensation claims and injury and illness records
employers are now required to keep under OSHA (Employer's Log).
Of 451 reports of occupational disease, 89 percent were found

on the survey only; 2 percent on the Employer's Log; and 3
percent on compensation claims only; 6 percent were duplications.

A nation-wide survey is recommended, based on techniques developed in this
study, for an estimate of the extent and kinds of occupational disease not
available elsewhere. The results would help delineate problem areas, ascertain
adequacy of standards, and may provide new insights into the reTat1onsh1p of
occupational exposures and diseases.
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‘ PILOT STUDY FOR DEVELOPMENT OF

OCCUPATIONAL DISEASE SURVEILLANCE METHODS

I. TINTRODUCTION

A.

Occupational Disease Data

Comprehensive federal legislatien on occupational safety and health

- an on again off again subject for neafly 30 years - was passed at
the end of 1970. Several circumstances coincided to make passage

of this legislation possible: the continuing increase in industrial
accidents; increasing community concern about environmental pollution;
public awareness of reséarch into the hazards of new chemicals and
other physical agents; the inability of most States to modernize

théir industrial safety laws and to providé adequate resources for

administration and enforcement; an influx of young workers, interested

Ain better working conditions, into unionized industries; prosperity

and the expectation that management could pay for needed controls

without adverse effects on the economy.

In 1970, the University of Michigan Survey ﬁesearch Center conducted a
study of working conditions (1). ‘Emplcyees were asked a series of
questions concerning 19 areas of labor ;tandard problems. These questions
dealt with 1) the frequency of problems in each area, 2) the severity of
the problems, and 3) the extent to which workers wanted protection

against the occurrence of such problems. Based on these three criteria,



the labor standard problems most important to workers were those’
relating to the general areas of heaith and safety (including health
and safety hazards, unpleasant working conditions, work related
illness or injury and wage loss following work related illness or
injury). Some other labor standard problem areas workers were asked

' to rate concerned income, transportation, and discrimination.

Witnesses, testifving on the proposed legislation before committee
members (House Education and Labor Committee, Senate Labor and Public
Welfare Committee), stressed the laqk of information about the nature
and extent of occupational disease in the United States. They noted
that well-known work hazards, such as lead, mercury and asbestos,
continue to cause serious health problems; that there was little or
no information about effects of numerous chemicals on workers; in
many cases, the means of adequate control of thesé chemicals were also
unknown. The same apparent lack of information prevailed for new
energy sources and processes such as atomic energy, laser béams,
ultrasonics, microwaves and thé use of spray guns in connection with
such old hazards as plaster and paints. Exposures to pesticides,
herbicides, and fungicides were known té have resulted in illness

among farm workers and applicators.

Witnesses also testified to the limitations in information available
about industrial injuries. Data concerning industrial safety had
been gathered by official and voluntary agencies for years. But

even this body of information, comnsisting of disabling and fatal



work injuries, was considered to ﬁe an underestimate of accidents
occurring at work. In addition, there had never been an equivalent
body of data on non-disabling work injuries_(Z); Witnesses concluded
that the effectiveness of the proposed legislation to a large extent
would be contingent on the availability of information concerning the
extent and kinds of occupational accidents and disease and where

these were concentrated.

As a result, Congress wrote requirements for gathering statistics of
occupational injury and disease into the Occupational Safety and
Health Act of 1970 (3). These are discussed in this report in

Section VI A 2 ¢. As required by the Act, the Occupational §;fety and
Health Administration (0OSHA) developed a system making mandatory that
enmployvers keep records of occupational disease and injury, and

report these to the U.S., Bureau of Labor Statistics if included in

a nation-wide sample of employers selected annually. In line with

1ts mandate, the National I@stitute'for Occupational Safety and

Health (NIOSH) has conducted studies on different methods of estimating

the incidence and prevalenée of occupational disease in the United

States.
Background and Purpose of Pilot Study

The Department of Environmental Health of the School of Public Health
and Community Medicine at the University of Washington, Seattlg,

contracted with NIOSH for a study determining the usefulness of a



survey method utilizing cross séctional samples of the work force and.
medical examination for obtaining data on‘occupational disease. From
June 1971 to July 1972, a feasibility study of this survey method was
‘conducted_ip Jackson County, Oregon. The results of the feasibility
study encouraged the investigators toc plan a larger endeavor (pilot
study). The pilot study, July 1972 through August 1974, is the subject

of this report.

The pilof study had two goals. The fifst was to determine Fhe utility

of a set of medical procedures designed for the diagnosis of'occupa—
tional disease in a sample of workers in designated small industries.
Several attending questions were raised. Are the necessary tools and
logistical proéedures for identifying certain types of occupational
disease in a cross sectional survey available? How valid will infor-
mation so derived be? Will this method be applicable to a statistical
sample so as to make possible calculation of selected occupational
_disease rates for U.S. industry from which trends may be observed, problém

areas delineated, program and research priorities obtained?

A secoﬁa goal was to ascertain how much new data would be generated

by this method, and how much Qould be a duplication of information
available through existing records such as Workmen's Compensation
claims or the logs of occupationally incurred injury and disease which
empioye;s are now required to keep by the Occupational Safety and

Health Act.



IT.

SELECTION OF ESTABLISHMENTS FOR THE SURVEY

Choice of Sample Areas

Three industrial urban areas and one agricultural area were selected

as study sites. Tacoma, Seattle and Portland were the urban sites

. chosen because of thelr proximity to the University of Washington

and the diversity of industries within theilr borders. In addition,

a physician, specializing in occupational medicine in each of these
cities, expressed interest in participating in the study; The

Director of the Occupational Health Unit in the Oregon Health Depart-
ment requested that at least part of the study be conducted in Oregon.
In Washington, the Director of the Industrial Hygiene Section, Division
of Industrial Safety and Health in the Department of Labor‘and Indus-

tries, also expressed interest.

Agriculture hés been excludeq from almost all social legislation (unem-
ployment compensation, National Lab&r Relations Act, child labor laws,
wage and hour laws, etc.), and when included, frequently as a special
case with special exemﬁtions (4). Congress unequivocally‘includéd
agriculture, known to be at high risk to occupational injury and
disease (5), under the Occupational Safety and Health Act.  Because of
past exemptions, there were few available health and safety standards
that could be applied to agriculture. With the exception of California,
little long term study had been made of the health‘effects of the
various exposures on agricultural workers in the United States. After

the study plan had been designed, NIOSH asked the investigators to

.



include a small sample of farms in order to gain some experience on the

applicability of the proposed method of occupational disease surveil-

lance to agriculture. Yakima County was chosen because of the variety

0f its crops and because of the large numbers of seasonal farm workers

~ employed in that area.

Sample

1. Derivation of the Sampling Frame

d.

Nonagricultural establishments

Specific industrial categories were selected from the Standard

Industrial Classification Manual (6).on the basis of their

hazards as determined from the literature aﬁd the experience
of members of the study staff. (Appendix I 'shows all inclu-
sions.) The list, provided by the U.S. Bureau of Labor Statis-
tics; comprised the sample of employers in the selected indus-
trial categories in Multnomah County (Portland), King County
(Seattle), and Pierce County (Tacoma) required to report their
occupational injury and illness experience in 1973. Since the
data to be generated by the study were to be compared with the
information in the Employer's Log, the U.S. Bureau of Labor
Statistics was interested in having the comparison made for

establishments in its sample.

The sampling frame was limited to places of work having 8 to
150 workers. These limits in size assu;ed that the environ-

mental and medical surveys could be completed in a short time.



b. Agricultural establishments

The Yakima offiee of the Department of Employment Security
supplied a list of‘apple, cherry, asparagus, hops and sugar
beet growers in the area. (These crops were chosen because of
the_labor intensive activities taking place at the time of year
planned for field work.) Since the Department of Employment
Security keeps confidential identifyiﬁg iﬁformation, growers on
the list were denoted by code. Information about growers
included the number of seasonal workers hired during April, May
.and June cf the preceeding year and the crop‘grown,at that time.
The sample farms were chosen at random by the investigators and
thelir codes sent to the local Employment Security officers in
Yakima. These officials then contacted the selected growers,
first by a letter describing the study and asking them to parti-
cipate, then by personal visit to some of them. Every érower

- selected for the sample refused to participate. Since only one
month (June) was set aside for the agricultural phase of the
study and this month was rapidly approaching, the investigators
(at the suggestion of one of the state legislators from Yakima)
approached officials of the pertinent grower associations and
asked them to obtain volupteer participants for us from their

membership; this they did.

2, Size of Sample

The study was to be limited to 140 places of work and 1,400 workers.

0Of theése, 20 places and 100 workers were to be assigned to agriculture-



The remaining 120 places were distributed as follows: Portland,
48; Seattle, 48; and Tacoma, 24. This distribution was based on
the amount of industry and number of workers in these areas.,

The 1,300 workers were to be assigned on the same basis: 520 in
Portland; 520 in Seattle; and 260 workers in Tacoma. The nonagri-
cultural places of work were chosen at random from strata derived
from the list'supplied,by the U.5, Bureau pf Labor Statistics.

(See ITI B 1 a)

Stratification of the Sample of Work Places

To assure that the results would yield cases of occupational disease
of special interest to NIOSH, the sample was stratified according to
target groups: lead using industries, chlorinated hydrocarbon
solvent using industries, and agriculture. All other hazardous
industrial categories in the sample formed the fourth stratum called
other nonagricultural industries. Industries falling into the lead
and chlorinated hydrocarbon solvents strata were over sampled com-
pared to the fourth stratum -- other nonagricultural industries,

The size of the agricultural sample was determined by the

number of farms which the industrial hygienist thought he

could survey in a month, 20. Protocols were written for lead,
chlorinated hydrocarbon solvents, and agriculture. Thgse included
procedures to be followed by the physicians to ascertain the effects

on workers who were éxposed to these hazards (Appendix 1IIa, b, c).



Sample Inclusions for Environmental and Medical Surveys

All 140 places of work were to be included in an environmental
(walk-through) survey. These places were selected at random
not so that small plant prevalence estimates could be made,

but mainly to.obtain industrial diversity.

The places of work later chosen for the medical survey from this
group were not selected randomly. Since the medical survey was
limited to 1,400 production workers, not all the workers in the
140 plants could be included; A limited number of plants were
chosen and all the workers in these places were asked to partici-
pate. The plants included in the medical survey were those in
which workers were expoéed to the ti%get hazards and/or other
hazards inadequately controlled as determined by the industrial

hygienist.

The lead and chlorinated hydrocarbon solvent strata were over

sampled for the medical survey as well as the walk-through survey.

ITII. STUDY PROTOCOL

A

Advisor; to Study Staff

Advisory committees for the nonagricultural phases of the study were

assembled in Oregon and Washington to provide guidance and good public

relations. Labor, industry, pertinent official agencies, medical

schools and industrial physicians were represented on the committees.
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Each committee met once with the study staff; subsequent contacts

were informal and with individuals as required.

Because of thé‘poor political climate between growers”and farm workers
in the Yakima Valley, the study staff anticipated that a formal advi-
sory committee woﬁld be nonproducfive andkinétead madeAéoﬁtacts Withr.
and obtained backing for the project on an individual basis. The
following persons provided support: all state legislators from the
Yakima Valley; officials of the State of Washington Departments of
Agriculture, Employment Security, Public Health, Labor and Industries,
Governor's Task Force on Agricultural Labor; medical and executive
directors of the Toppenish Farm Workers Clinic; directors and members

of the fruit trees, hops and sugar beet associlations.
Notification of Employers
1. Letter

A letter was sent to each employervih‘the nonagricultural sample
about 10 to 12 days before the first phase of the survey was begun.
{No letter was sent to the agrlcultural participants because they
were contacted directly through their associations,) The letter
described the study and its aufhority under the Occupational

Safety and Health Act. Employers were told fhey would get a

report summarizing conditions‘in their plants and making recommen-
dations for improvements; that these recommendations could be of
help to them in evaluating changes necessary under the Occupational

Safety and Health Act and in thelr contacts with State and Federal



11

~officials. They were told that if their establishments were
included in the medical survey, the report would include a summary
of pertinent health findings, but in no case would this summary

identify individual workers. (Appendix III)

2. Mandatory Participation

A; the start of the study, voluntary participation of employers
was sought as had been done successfully during the pretest in
Jackson County, Oregon. This policy met with more difficulty than
expected in Tacoma, but not enocugh to change the approach. During
- the field work in Portland, however, enough employers refused to
cooperate in the medical survey to seriously compromise the study.
NIOSH then informed the recalcitrant employers by mail that their
participation was mandatory under the law. This letter was usually

sufficient.
C. Walk-Through Survey

1. Interview with Employer or Management Representative

The industrial hygienist contacted managemenf 10 to 20 days af;er

the letter was mailed. At first (in Tacoma) he went to the place

of work without an appointment, because of concern that management
might initiate measures of concealment or take other actlons that
would Bias the results of the walk-through survey. However, the
necessary contacts were n;t always present, necessitating re-visits
and time consuming changes of plans. Since the number of establish-'

ments to be visited during a short time period precluded repeat
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visits, the industrial hygienist began to phone ahead for an
appointment. Despite the advance notice of the walk-through
survey, he found no evidence of dissembling at any establishment.
Upon arrival, the industrial hygienist cffered a copy of the
letter as a reminder of the purpose of the visit. He next inter-
viewed management using the NIOSH National QOccupational Hazard
Survey form. Selected questions from the form were asked to
ascertain the nature of the business, number of workers employed,
industrial hygiene and medical services provided, biological
menitoring and other items pertinent to the study and relating to
health and safety in the place of work. Prior to termination of
the interview, the industrial hygienist obtained the names of
employees working in the production areas, their job titles, and

working shifts when applicable.

Assessment of Hazards

Once the preliminary interview was completed, the industrial
hygienist proceeded with the hazards survey. With the exception
of noise, hazard evaluations were based upon subjective judgment.
The industrial hygienist maintained consistency in evaluation in
two ways: by using the same technique of information gathering
and the same exposure parameters in all establishments. The tech-
niques of information gathering follow. He prepared a sheet on-
which he‘identified all workers, their occupations, the potential
hazards to which they were expdsed, the controls that existed to

minimize these hazards .and his evaluation of the adequacy of these
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controls. He tried to obtain information about all tasks including
those of a sporadic nature and those not presently being performed.
In the smaller establishments, he obtained information about each
employee concerning exposures and tasgs, the duration of each expo-
sure and the number of repétitions per week. In the larger esta-
blishments, he found that ﬁany employees with the same job titie
were performing nearly identical tasks; hence, he observed and
discussed the tasks of representatiﬁe enmployees within each job
title, For example, perhaps the tasks of two or three assemblers
of a group would be discussed in detail, but the remaining assem-
blers would be briefly observed to note what they were doing at

the moment of observation. If any activity appeared to be atypical
or not to fall within the job description for that job title, the
management representative or the employee was questioned. In both
large and small establishments, al} emﬁloyees were observed-long
enough to ascertain the nature of the task performed at the moment
of observation. The industrial hygienist's degree of confidence

in the resqlés was influenced by his evaluation of the frankness

and knowledge of those being intervieved.

Information gathering included the following exposure parameters:
identification of the physical and chemical agents in the work
environment; ph&sical form of the agent (gas, liquid, solid, combin-
ations); duration of exposure per week per job task; assessed magnitude
of exposure; number of tasks pér day and per week; toxicity or other
potential hazards associated with exposure; means of protection

provided or whether afforded by happenstance (such as limited time).



The assignment of the éxposure rating "adequate, inadequaté, 6r
margigal” wés made within a few days of the cqmpletign of the
walk-through survey. The basis for the rating was £wofold:
The exposure parameters and the industrial hygienist’s assess—
ment of expected health effects. An apparent‘violation of an
exposure standard (e.g., the American Conference of Govern-
mental Indﬁstrial Hygienists' list of Threshold Limit Values)
was not equated necessarily with an expected health effect,
i.e., a par;icular solvent vapor exposure may have been
adjudggd as slightly exceeding the exposure standard but
insuffiqient to produce a health effect. Such an exposure

was given an fadequate" rating despite the fact that for
purposes of conformance with good industrial hygiene practice
(which attempts to prevent disease with a reasonable margin

of safety) the expopufe~control would have been considered

inadequate.

Noise ;as the only hazard for which there was an objective evalua-
tion. A General Radio Type 1565B SLM meter, éalibrated with a
Hewlett-Packard Calibfator Modei 15117A, was used to make measure-
menta. Exposure was considered marginal at 85 dBA for 4 or more
hourg a day, 20 or more hours a week. At 95 or more dBA for the

same time period, the exposure control was rated as inadequate.
D. Medical Survey

1. Notification of Emplover

The field supervisor notified the employer of the forthcoming



medical survey and made arrangements to conduct the medical survey
with as little disruption to production as possible.

2. Employees

a. Workers in production areas only

Because of budgetary considefations, only'workeré in the pro-
duction areas were included in the survey. In this way,
limited study resources were spent where the most hazardous

conditions existed.

b. *Contact with workers

Whenever possible, ihe field supervisor, and sometimes the
study coqrdinator»with hiﬁ, met with the Workers as a group
(during coffee break, special breaks of lunch if they ate
together at the saﬁé‘timé),and individually to discuss thé
 study. In a fgw instances pfoduct;én §chedulés or ;he
attitude of management made this proéedd:e‘impossible; in
which case the sﬁop foréman or shop steward gave the workers
infqrmation and materials coﬁcerﬁing the studj; Union
officials were informed of the study for thoée.establishments
which were unionized. All workers in the medical survey
réceived'a handout (Appendix IV)descfibiﬁg the study, its
purpose, assurance of the confidentiality-of ;he data, and

asking for cooperation.
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- Logistics

The logistics involved in scheduling the medical survey required
much ingenuity on the part of the field supervisor. Many recom-
mendations at the conclusion of this report are concerned with
avoiding the logistical problemé of the pilot study. Based on
the experience of the pretest in Jackson County, Oregon, the
investigators planned for workers to be seen in the officeé of
the participating physicians. 1In Jackson County, the distances
were trivial; 30 minutes at most was allowed for the round trip
and 30 minutes for the examination. The physician %nd his staff

were flexible and willing to arrange their time to accommodate

the working schedules of those involved in the study. The places

of work involved were small and the field supervisor could schedule
two or three workers a day and still complete the survey at a

given plant within a week. Also, the employers were interested and
willing to make allowances for the time involved. 1In the pilot
study, a number (far too few) of employers were greatly interested
in the study; thg majority of employers, while willing to partici-
pate, were critical of the time involved; and a minority partici-
pated only because they had no choice under the law. Some places
of work were close to the physiclans' offices, but many were not.
In addition, the plants were larpger than those in the Jackson
County pretest; if only two or three workers could be scheduled a
day, as some employvers insisted, then completion of the survey at

such plants could take weeks or even months.
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This problem was résolved by conducting the medical survey in-plant,
except for those places of work in which thére were less than 20
workers and which were near the physicians' offices. A team con—f
sisting of a physician, nurse, and a paramedical persbn (usually
the field supervisor) set up a clinic in the plant. On the average
each examination lasted about 30 minutes, but because of the
assembly line set-up (10 minutes with the paramedical person, 10
with the nurse and 10 with the physician) five and even six workers
could be examined hourly. Necessary equipment was brought into the
establishment. 1In Seattle, the physician brought a mobile X-ray
unit to the plant. ’In Tacoma and Portland, workers who needed
erays'had to be asked to come to the physician's office on their
own time. Many did not as shown in Table 1llb. The industrial
hygienist conducted the audiometry tests in a mobile unit. (Audio-

metric testing will be discussed under the heading Special proce-

dures, Section III E 4 b.)

Reimbursement ) : -

With the exception of agriculture, all examinations were conducted

during regular working hours. Many of the agricultural workers

were paid by piece work, and could net afford to take time off for the
medical survey. All were anxious to complete their jobs and start
new jobs elsewhere. To encourage participation, agricultural workers

were given $10 for participating during nonworking hours.

'_Employers were not reimbursed for lost time or other economic losses

associated with time off of workers for medical examinations.
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EI

Medical Procedﬁres

1.

Questionnaires

Each respondent was requirgd to qomplete a questioﬁnaire'(Appen-
dix V) providigg démographic infarmatioﬁ (race, sex, date of
birth),descriptioq of current job and exposures, past occupa-
tional exposures and medicai history;l The‘occupafional exposure
history was added to‘thé questiénhaire és a result of the pre-.

test experience in Jackson County, Oregon.

Many probably occupationally incurred conditions diagnosed during
the pretest appeared to be causally‘reléted not only to current,
But aiso té pést expdsures. For example, a‘worker with a pattern
of hearing loss implicating noise as the éause had not been exposed
to noise on the current job long encugh to sustain the loss in
hearing shown on audiometry. The job history may have indicated,
howevér; enough previous exposure té nolse to produce the pattern
of hearing loss shown on the audiogram. Another example was the
worker with a chronic respiratory condition who héd an occupational
history of protracted exposure to known respiratory irritants, but

no current exposure,possibly because of physician's orders.

During the pretest, the physician admiﬁis;ered part of the Ques-

tionnaire on Respiratory Symptomég(MédiCal Research Council's

‘Committee on Research into Chromic Bronmchitis, Great Britain 1966)

to wdrkers exposed td respiratory_1rritants.l The speciﬁic questions

about previous exposures on dusty‘jobs‘were-usgful to the physician
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in helping to determine the occupational aSpécts ofrcertain
respiratory conditions. Théese questions were incorporated into
the new occupational history part of tﬁe quéstionnaire. In
addition, questions on the occupational ‘exposure history form
used by the medical staff of the Boeing Company in Seattle were
also included after the Boeing physicians inferred that new
employees genefally appeared to be aware of many'of the substances

they were exposed to in the past.

The medical history section combined two concepts: whether the
worker has or had within a given time perilod ény of the given
signs, symptoms and conditions; and, whether the worker thought
that these were job connected. Since not enough is known about
the biological response to mapy‘industrial.agénts, a multi~symptom
approach seemed appropriate. Most of the qﬁestions were taken
from the Cornell Medical Index used as a standardized history of
symptoms and known diseases and as 'a guide to subsequent Interview
aﬁd examination. Oof 195 questions‘in the *Cornell Médical Index,
58 were chosen for their possible value to the physician in making
a diagnosis of occupational diseése. One purﬁose of tﬁe question-
naire was to save physicién fime aﬁd minimize'the cost of thé
medicél survey. If the worker had alreédy‘indiéated the answers
on the questionnaife, the physician nee& onl& pfobé pbsitive
answers., Anotﬁer possible use of the'questionnaife-was tolprovide
new insights. If the-worker associéted a thsicéi reaction with

the job, this could suggest new areas for inﬁestigation. The use

of the questionnaires gave some assurance that no. pertinent signs’
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or symptoms would be overlooked by the physician. Some people

may feel constrained about answering questions put to them by
a physician, and such people need the opportunity to answer

questions freely. This was provided by the questionnaire.

Manual of Medical Procedures for Dilagnosing Occupational Disease

Each participating physician was given a Manual of Medical Proce-

dures for Diagnosing Occupational Disease prepared by the study

staff. Every hazard encountered by the industrial hygienist in

the environmental survey was entered on a loose leaf sheet with

a description of possible health effects, route of entry and
diagnostic procedures. The Manual contained criteria for skin,

eye and respiratory system examinations, criteria for diagnosing
occupational disease and hearing loss, a definition of disability,
geheral laboratory procedures and references. The Manual served as an
aid to the physician in diagnosis and as a means of standardiziqg

medical procedures among all the physicians in the study.

Forms

a. Authorization to release medical information

Every participant in the medical survey was required to sign
an authorization form (Appendix VI) , stating whether or not
the results of the examination should be released to a private
physician, and if yes, giving the name and address of the

physician.

;



Informed consent

Participants were informed about the study in a number of ways.
The handout (Appendix IV), referred to earlier in this report,
described the study, its background and purposes, the confi-
dentiality of individual findings, and the voluntary nature

of participation. Wherever possible, the investigators

supplemented the handout by discussion with the workers. Just

before the examination, each participant was apprised of exactly

what would be required in the way of medical procedures. This
information was checked off on a voluntary consent form
(Appendix VII) and signed by the participant and the member
of the medical team who did the explaining. Several workers
agreed in general to the examination, but refused certain pro-

cedures, such as blood studies or chest X-rays.

Summary form for phvsicians

A summary form (AﬁpendixVIII)for the physiclan's use was
placed on tép of the participant's file. Entered on this
form, in addition to the participant's name and occupation,
were the occupational hazards, positive answers from question-
naires; welght, height, blood pressure, visual acuity and
whether or not the participant was taking medication. As a
reminder to the physician, the indicated special procedures,
determined by the worker's exposures, were also entered on

the form. There was room on the form for X-ray and laboratory

findings and the physician's observations and diagnoses.

21
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4.

Medical Examination

a.

Basic procedures

The medical examination was designed to ascertain the effect
of specific occupational exposures on workers. Certain basic
procedures, however, were required for everyone: height,
weight, blood pressure, visual acuity and an inquiry into
current use of medication. These basic checks along with age

and sex were useful to the physician: for example, height is

‘necessary in interpreting the pulmonary function test; recent

loss of weight in interpreting systemic effects of disease;
and age in determining effects of noise on hearing; the use of

medication may explain current symptoms.

Special procedures

The remainder of the examination was tailored to the specific
exposures of each worker. For example, workers exposed to
lead had blood and urine samples taken for analytic studies;
those exposed to dust had chest X-rays and spirometry; those
exposed to excessive noise had audiometry tests. Workers
exposed to lead (Appendix 1IIa), chlorinated hydrocarbon
solvents (Appendix IIb) and pesticides (Appendix IIc) were
required to undergo specific tests and answer specific ques-
tions directed to the determination of the health effects of
these hazards. All workers who had a pulmonary function test
(spirometry) aiso completed a questionnaire directed at

detecting respiratory disease (ﬁﬁpendix IX).
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The industrial hygienist had to test the hearing of those
workers exposed to excessive noise aﬁ least 16 hours after

the last noise exposure, in order for any observed hearing

loss to be considered a permanent and not a temporary effect.
This proved to be a logistical impossibility in many cases.
Each hearing test, including form preparation, tock about 10
minutes; workers objected to coming to work more than 15 or 20
minutes before their shifts. As a result, only two or possibly
three workers could be tested before each shift, .If many
workers in a plant required-hearing tests, this procedure could
not be completed within a reasonable time period. Therefore,
the following plan was adopted. If management was willing and
able, the workers were assigned tasks in non noisy areas until
they had their hearing tests. If not, the tests were given
before work as far as possible and then into the éhift. 1f

the results indicated some loss in a worker who just came from
a noisy area, the test was to be redone at another time. If
the test could not be rescheduled, the results were classified
separately under the heading 'possible threshold hearing loss,

cannot evaluate." (Appendix X)

A Tracor Model ARJ-4A éutOmatic audiometer calibrated with a

B & K Type 4152 Artificial Ear conforming to ANSI Standard
53.6-1969 specifications was used for the hearing testé (21).
Background noise attenuation was afforded by use of an Eckous-
tic Audiometric Booth in accordance with ANSI Standard S3.1-

1960 criteria.
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In two establishments, employers were engaged in a hearing
conservation pregram and had available recént audiograms

for their employees. To gsave time, the industfial hygienist
asked for and received copies of the audiograms of those
workers who were exposed to excessive noise. The audiograms

were then reviewed by the medical consultant to the study.

Laboratory Tests

A clinical laboratory in Tacoma performed all theerutine clinical
laboratory procedures necessary for the Tacoma, Portland and
Seattle medical surveys. This laboratory was selected for its
extensive quali;y control program. The Yakima samples were
analyzed in the Grandview Medical Clinic because of difficulty

in getting unspoiled specimens to Tacoma during the hot summer
months. Cholinesterase testing in connection with pesticide
exposures of agricultural workers was performed by a state labor-~
atory. Bioassay procedures (blood lead, for example) requiring
special analytic techniques, that typical clinical laboratories
are nbt equipped to handle, were done at the Industrial Hygiene
Laboratéry of the Department of Environmental Health, University

of Washington.

Criteria for Diagnosis

a. Occupational disease

Since the medical examination was limited to a one time contact

with each worker, definitive diagnoses could not be established.



Instead the examining physician determined whether a condition

was ''probable occupational," "doubtful occupational," "can't

evaluate," "suggestive history" or '"probable nonoccupational.”

Probable occupational disease - Manifestations of
disease are consistent with those known to result
from excessive exposure to a given injurious agent;
this injurious agent is present in the patient's
working environment and significant contact in
course of usual duties 1s likely.

Doubtful occupational disease - 1) Manifestations of
disease are not entirely consistent with those known
to result from excessive exposure to an injurious
agent or 2) manifestations of illness are consistent
with those known but no significant contact with
alleged injurious agent can be established.

Suggestive history - Manifestations of disease as
given in history are consistent with those known
to result from excessive exposure to a given
injurious agent; this exposure currently exists

or has taken place; there is no objective evidence
of disease at the time of the medical examination.

Cannot be evaluated - An association between
disease and occupational factors has never been
clearly established; e.g., cardiovascular disease,
respiratory infections, mental and psychoneurotic
episodes.

Probable nonoccupational - Manifestations of disease
but no relationship to occupational exposures.

Hearing loss

The results of audiometry were age adjusted for each worker

to mitigate effects of increasing age on hearing.

Probable occupational hearing loss was defined as a pattern
of loss approximately equal in both ears; loss in frequencies

of 3000 or more is greater than in the speech frequencies

25
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(500, 1000, 2000); significant number of years exposed to
noise on job, both current and past; no off the job exposures
to noise such as guns, motor cycles, saws; and no prior head

injury (with unconsciousness).
Age édjusted loss of hearing was classified as:

mild - a bilateral loss in the speech frequencies
of between 0-15 average decibels in 500-
1000-2000 frequencies; but a gignificant
loss (averaging greater than 25 db) in the
higher frequencies, ‘

moderate - level of bilateral loss in speech frequency
sufficient to suggest early impairment (both
ears with 15~-30 average decibel loss in 500-
1000-2000 frequencies.

advanced - level of bilateral loss about an average of
30 or more decibels in 500-1000-2000 fre-
quencies; would be at risk for many functions
in industry, e.g., not likely to hear a
command or warning signal. '

Examples of these loss of hearing categories are provided.

Example 1, Mild Hearing Loss

About three fourths of the loss of hearing cases were con-
sidered to be mild on medical review with an average loss
of 9 decibels in the 500-1000-2000 frequencies and 35

decibels in the 3000-4000-6000 frequencies.
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Age 65, male, occupation forklift operator.
Time since the most recent noise exposure was more than 16
hours; the duration of the most recent noise exposure was

between 4 and 7 hours.

Example 2, Moderate Hearing Loss

About 24 percent of the workers with hearing loss were put
into the moderate category with an average loss of 20 db in
the 500-1000~-2000 frequency range and 64 db in the 3000-

4000-6000 range.
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Age 49, male, occupation welder.
Time since the most recent noise exposure was more than 16
hours; the duration of the most recent noise exposure was

between 4 and 7 hours.

Example 3, Advanced Hearing Loss.

About 3 percent of the workers in the series were diagnosed
as having advanced hearing loss, average loss 37 db in the
500-1000-2000 frequency range and 64 db in the 3000-4000-

6000 range.
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Age 61, male, occupation foreman - sheet metal, used to be
a riveter. Duration of most recent noise exposure 2 - 3
hours. The tester noted that this worker was very hard of

hearing.
F. Comparison with Other Data Sources

‘A major purpose of this study was to ascertain how much new data about
occupational\illness and injury were generated by this method and how
much was duplicated information available through Workmen's Compensa-
tion claims and the Employer's Logs. (The Employer's Log is a record
of all work related injurieé and illnesses which every employer covered

by the Occupational Safety and Health Act is required to keep.)

The findings about occupational disease were the major concern of the
-investigators. The U.S. Bureau of Labor Statistics asked that occu-

pational injury also be included as a check on the completeness with
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which the Emplover's Logs were kept. ‘Two questions in the medical
‘history pertained to injuries:
59 - Did you have a serious accident or injury on the job
in the past 12 months? for example, broken bone, brain
concussion, deep cut requiring stitches, back injury,
particle in eye, smashed finger?
60 - Did you have a minor accident or injury on the job in

the past 12 months? for example, sprain, bruise, minor
cut?

¢

The physician was asked to probe positive answers at the time of the
examination and determine the nature of the accident. Occupational
disease was, of course, diagnosed by thé physician, based on objective
evidence. Workmen's Compensation claims and the Emplover's Logs were
reviewed for both injury and disease for the period of the survey as
well as one to one and a half years prior to the survey in order to
cover the time period in questions 59 and 60 and get a measure of

acute occupational illness as well.

The search of the Employer's Logs and the Workmen's Compensation claims
was made for every worker who was listed as a potential participant in

the medical survey.

Service to Participants

1. Employers

Each pafficipating employer was sent a report of the findings
concerning exposures and their controls. If the place of work
was in the medical survey, a summary of health effects, care-

fully worded sc that individual workers could nct be identified
was also included in the report. Recommendations for correcting

problem areas were part of the letter.
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Employees

Employees in the medical survey were notified of the results by
mail, as were the priﬁate physicians éf the employees if so
authorized. Each employee with heglth problems, who had no
private physician, was urged to get -2 physician and authorize

a release of the data.

Other Participants

Meetings are planned with all the physicians and other medical
and public health personnel who participated in the study, to
review the experience and to discuss findings and their impli-
cations for occupational health. An abridged version of this
report willl be sent to medical personnel who participated, as
well as to members of the advisory committee and those private
physicians, workers, employers and state officials who have

requested copies.

A. Sample

1.

Changes Concerning Workers and Emplovers

The information about employers and the number of employees
included in the sampling frame was derived from unemplo&ment
insurance tax returns filed by employers for the first quarter
of 1971 (Januarﬁ through March), a recession peribd in the

Northwest. By the time the'fiel& work started in January 1973,
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economic conditions had begun to improve in this geographic

area. TaEle la shows the extent of the change in the 121 nonagri-
cultural sample establishments from the time of listing to the
time of the walk—thrgugh survey -- an overall increase in eméloy—
ment of 8 percent. Since a breakdown on production and nonpro-
duction workers was not available, there is no information on

the change in numbers of production workers, the group included

in the medical survey.

The walk-through survey was completed in 136 establishments rather
than 140 which had been‘set as a goal. In Tacoma, 23 establish-
ments participated instead of 24 because one employer would not
cooperate. This occu;red at the beginning of the study when
voluntary participation was still thé rule. In.Seattle,49 places
of work were surveyed in place of 48.because what appeared on the
list as one establishment was actually several plants; two were
surveyed. In Portland; 49 instead of 48 participated for the same
reason. Eighteen growers (instead of 20) agreed to participate,
and then three were excluded before the survey started leaving only
15. Because of unseasonal warm weather conditioﬁs, two growers
completed their harvest of asparagus earlier than expected, and
the workers were gone before the industrial hygienist could plan
the walk-through survey. The third grower backed out because he

worried that the survey would 'upset" his workers.

Table 1b shows the number of workers at the time of the walk-
Ehrough survey and the number considered to be candidates for

the medical survey. The 2,040 employees shown at medical sutvey
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time included a number of workers who were no longer emploved

by the time the medical survey started. They were still enrolled
because, in many instances, the medical survey was over before
the field supervisor learned they were no longer at the place of
work., In addition, the 2,040 included workers who replaced those
"who left, or who were additions to the work forcé. Many of these
new workers wished to participate in the medical study, and were
included. In 10 places of work, employiﬁgaboutBOO workers,
hearing tests only were given (Table 1b), largely because there

was no time left to conduct the medicals,

Stratification of Industry

As shown in Table 2, of the 392 workers exposed to lead as denoted
by the industrial hygienist, 59 percent were in establishments
assigned to the lead using industries stratum; 40 percent in
establishments assigned to the halogenated hydrocarbon solvent
using industries, and 1 percent to the stratum, other nonagricul-
tural industries, Of 33 establishments assigned to the lead using
industries stratum, 1l were designated to be without lead hazards
by the industriai hygienist. These were publishing and printing
plants using photographic equipment instead of typesetting and one

nonferrous castings plant. As noted earlier, places of work were

assigned to a stratum according to standard industrial classifi-
cation (6). Those categories assigned to the non lead using
industries, but in which the industrial hygienist found lead

exposures were:



manufacture of paints, varnishes, lacquers, enamels
and allied products

2851

3446 - manufacture of architectural and ornamental metal
works

3494 - manufacture of valves and pipefittings, except
plumbers' brass goods :

3564 - manufacture of blowers and exhaust ventilation fans

3841 - manufacture of surgical and medical instruments and

‘ apparatus

5599 - aircraft and automotive dealers

0f 283 workers exposed to halogenated hydrocarbon solvents, 38
percent were in establishments assigned to the halogenated hydro-
carbon sclvent using industriss, 59 percent>in establishments
assignedlto other nonagricgltural industries, and 3 percent to
the lead using industries stratum. Of the 40 establishments
assigned to the’halogen;ted hydrocarbon solvent using industries,
only 16 were found to have‘any halogenated hydrocarbon solvent
exposures by the industrial hygienist during the walk-through
survey. The standard industrial classifications (6) categories

in which halogenated hydrocarbon solvent exposures were found,

but which were not assigned to that stratum were:

2992 - manufacture of lubricating oils and greases
3069 - fabricated rubber products, not elswhere classified
3429 - manufacture of hardware, not elsewhere classified

3532 - manufacture of mining machinery and equipment,
except 0il fleld machinery and equipment

3691 - manufacture of storage batteries

4210 - trucking, local and long distance



53599 - aircraft and automotive dealers

7530 - automobile repair shops
B. Walk-Through Survey

1. Establishment Data

The industrial hygienist's iﬁterview withlmanagement showed that
few health services and little environmental or bioclogical moni-
toring were available in these 136 places of work (Tabie 3N 17
percent of the places had industrial hygilene services in the past
year; 41 percent had arrangements with a physician or clinic for

medical care; over half claimed to have had at least one enployee

trained to provide emergency treatment; nearly half recorded some -

health information about new employees. In a few places of wofk,
certain categories of employees had periodic medical examinations:
beauticians and truck drivers, primarily, who are required by law
to have periodic medical examinations. 1In less than 25 percent

of these 136 establishments was type of absence recorded, and in
47 percent‘absence.was recorded without showing type. These 136
places appeared to be typical in most respects of smallvplaces of
work throughout the nation, as indicated by other studies (7),

(8).

2. Exposure Data

‘The industrial hygienist noted 11,873 exposures for 3,693 workers
in 136 places of work, an average of 3.2 exposures per worker
(TaBle 4), With exceptidn of Tacoma, the places of work included

in the medical survey generally have somewhat more exposure to

35
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inadequately and marginally controlled hazards than do those

places of work not in the medical survey.

As shown in Table 5a, most controls for the 11;873 exposures
were considered to be adequate (72 percent). This was true for
all hazard groups, except for the halogenated hydrocarbons, 62
percent adequate; phenols and related compounds, 36 percent

adequate; and noise, 33 percent adequate.

As shown in the text table, 20 percent of the exposures that were
uncontrelled (no control) were rated adequate. For the most part,
ear protection, as a control of excessive noise, was considered
margiﬁal. Out of 1,556 workers who were exposed to excessive
noise, 203 were offered ear protectors on the job. The industrial
hygienist found that these were not always used when needgd and

that, in most places of work, management did not enforce their use.

Total Adeq. Inadeq. Marg. Unknown

Total 100.0 (11,873) 72.4 5.2 19.2 3.2,
No Control 100,0 (1,523) 19.2 33,0 33.8 13.9
Happenstance, L.T. 100.0 (5,984) 8l.4 0.6 16.6 1.4
Design, L.T. 100.0 (81) 88.9 - - 11.1 -
Ear Protection 100.0 (203) 13.8 1.0 82.8 2.5
Protective 100.0 (1,430) 87.7 0.6 11.6 0.1

Clothing
Respirator 100.0 (216) 84.2 6.5 8.8 0.5
Forced Ventilation 100.0 (897) 75.7 3.9 19.5 0.9
Natural Venti- 100.0 (1,210) 81.0 0.8 16.9 1.2

lation

Other and Unknown 100.0 (329) - - - -

Source: Tables 5a - L.T. - limited time
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There were no controls for about 13 percent of the 11,873 exposures
and another 50 percent of the exposures were considered controlled,

only because the workers were exposed to them for a limited number

of hours per week: limited time, happenstance.

The 11,873 hazards were distributed among nearly 100 substances.

The text table shows the distribution among major hazard groups.

Hazard Percent Hazard Percent
Total 10G.0
(11,873)
Noise 20.0 Phenols 3.0
Aliphatic Solvents (gaso- 6.0 Iron, steel (ferric or 2.0
line, Stoddard Solvent) ferrous compounds)
Plastic and plastic : 4.0 Benzene, toluene, xylene 2.0
materials Welding fumes 2.0
Abrasive dust 3.0 Halogenated hydrocarbons 2.0
Lead and its compounds 3.0 Paint, varnish, thinners 2.0
Lubricating oils and 3.0 Acids 2,0
gteases Ultra-violet 2.0
Gases 3.0 Vibration, repeated 2.0
Ambient heat 3.0 motion
Alcohols and ethers 3.0  Remainder 33.0%

8The remainder were under 2 percent, mostly less than 1 percent.

Source: Table 5a

As shown in Table 5b, about 20 percent of the 11,873 hazards
were in use more than 20 hours a week, For only five of the
hazardous agents was the percentage greater than 20, These

are shown in the text table.



220 hours per

Hazard Group Exposures weeks (percent)
Iron and its compounds 291 24.7
Lubricating oils and greases 377 27.0
Ultra-violet 274 33.2
Noise 2,332 54.0
Vibration 151 68.1

Source: Table 5b

C." Medical Survey

1. Démographic Variables

About 84 percent of the workers pérticipating in the medical
survey were men, 16 percent, women. They>were largely white, 92
percent (Table 6a). The classification used for race was white,
black, American Indian, Oriental aﬁd other. The majority of
workers who did not identify themselves as white checked other.
As far as could be ascertained "other" included largely Chicanqs
and workers of Philippine descent. The median age for the men

in this series was 33.6 and the women, 34.2.

Somewhat over 20 percent of the men worked in their current place
of work more than 10 years, compared to 7 percent of the women.
Over half the men over age 50 worked in their current place of
work over 1C years compared with 38 percent of those éged 40 to
49, 19 percent aged 30 to 39, and less than 1 percent aged 20

to 29 (Table 6b).



2.

Questionnaire

a.,

Administrative data

Every worker participatiné in the medical examination (908)
completed a questionnaire. Another 173 workers completed the
questionnaire but did not continue on to the medical»examina-l
tion fecause they had left their‘jobs, or were ﬁot available
at the time of the examination because of illness or vacation,
or were in one of 10 plants in wﬁich only hearing tests were
conducted, or they refused to také the physical examination.
The authorization fofm to contact the private physician was
completed at the same time as the questionnaifg; 5 percent of
the employees who completed the questionnaires did not fill
out the authérizatiqn form. The informed consent document was
signed by the participant at the time of the examination; 4
percent of the participants did not sign the form (Table 7).
To scme extgnt,‘the authorization form and the informed consent
documents are indicesrof how well the f;eld staff have done
their jobs of informing participants about the study, their

roles in it, and the voluntary nature of participation.

Occupational history

The response to the occupational exposure history (Appendix
V) was poor; in 17 out of 27 exposure questions over 20
percent of the participants left blanks which were classified

as "unknown.' Even when the question was answered, years of
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exposure was frequently left blank. For 10 items, the unknowns
ranged from 10 te 20 percent: other dust, engine exhaust pro-
ducts, noise, heat, asbestos, carbon tetrachloride, epoxy resin,

fiber glass, welding fumes, lead, and solvents (Table 8).

c. Medical history

Nearly 90 percent of the 1,081 workers who completed question-
naires gave one or more ﬁositive responses and nearly 85
percent of those with positive answers said that one or more
of these positive responses were work related (Tabie Ja).
There were on the average over 6 positivé answers per worker
;nd 3 of these were considered job related (Table 9b). As
shown in Table 9c, the positive answers with the greatest
proportion job relatedness (caused by or aggravated by job)
concerned the following areas: eyes (questioms 2, 3, 4);
_upper respiratory system (question 5, 6, 7), muscles, bones
and joints (questions 35, 36, 38, 39); skin (questions 41,
43, 44); headaches (question 47); general fatigue (questions
54, 55); and of course those areas directly relating té work

(questions 59, 60, 61, 62, 63, 64).

Diagnostic Procedures

Every participant in the medical examination was required to have
five checks: heilght, weight, visual acuity, blood pressure, and
usage of current medication. Additional indicated diagnostic

procedures depended on occupational exposures. The basic checks



and the ;d&itionaifindicﬁiéd di;gﬁostic péocedures‘constituted
tﬁe minimuﬁ précé&ﬁres. The physician could 6rder additional
diégnoéficitestshif these were indicated by the iﬁterview and
examiﬁati;n. Tables 10a and 10b show tﬁé exteﬁt to which required

and indicated procedures were completed.

Conditions Reported by Occupational Relationship

Over 1,100 medical conditions were found among the 208 employees
who parﬁicipated in the medical examination. Of these 1,116

conditions, 31 percent were diagnosed as probable occupationally

incurred; 14 percent were judged to be in the doubtful occupational

disease or can't evaluate category; 10 percent were in the sugges-

tive history of occupational disease category; and 45 percent

wvere ju&ged to be nonoccupational (Table lla).

-

Of the 346 cases of probable occupational disease among the

908 part?cipants, hearing loss due to nolse appeared most fre-
quently, 28 percent; followed by skin, 18 percent; lower respira-
tory conditions,'l4 percent; toxic, low grade toxic effects and
nonsymptomatic conditions (mainly elevated blood leads), 14
percent; upper respiratory conditions, 11 percent; and conjunec-
tivitis and other eye conditions, 9 percent. Anemia, diseases of
the musko-skeletal and connective tissues and a number of other

conditions accounted for the remaining 6 percent.

The 258 workers with 346 cases of probable occupational disease

;ccounted for a prevalence rate of 28.4 workers with probable

41

-~



42

occupational disease per 100 workers (Table 1llc). A brief review
of the more important probable occupational disease conditions

follows.

Tﬁe 96 workers with loss of hearing probably due to gccupational
noise among the 908 who comple;ed the medical examination were
augnnented by 66 workers wi;h the same diagnosis from a group of
the workers participating in the hearing test only. (Table 11b).
Amonglparticipants in the medical survey and the hearing test only
known to be exposed to noise the prevalence rate of mild hearing
loss per 100 employeés was 14.0, moderate heariﬁg lo;s 4.4, and
advanced hearing loss O;AL For workers exposed to noise rated
marginally or inadequatély‘controlled, the rate was somewhat

higher (Table 114d).

For those participants in the medical survey which the industrial
hygienist identified as being exposed to hazards which could

effect the skin, the raté of skin conditions pef-lOO workers was
8.3. Wheré the hazard was rated as inadequately or marginally con-
trolled, the rate increased to 13.4 skin conditions per 100 workers

(Table 114).

Among the 517 participants in the medical survey known to be
exposed to hazards which were respiratory/systemic irritants,
63 workers had probable occupational respiratory/systemic
conditions, for a rate of 12.2 conditions per 100 such workers.
The‘63 workers comprised those with respiratory (chronic bron-
chitis, asthma, other obstructivé airway and upper respiratory

conditions) and systemic conditions (low grade toxic and toxic).



Of these 517 participants, 141 were exposed to respiratory/systemic
irritants rated as marginally or inadequately controlled; for this

group the rate increased to 16.3 per 100 workers. (Table 11d)

The 27 nonsymptomatic conditions were all increased absorption

of lead in the blood; the 13 low grade toxic effects and the 7
anemias were ascribed to lead exposures. In some of the anemias,
blood lead levels had returned to normal but there was a history
of recent lead toxiciﬁy,‘ Anemia is among the last of the patho-
logy to return to normal in recoverf from lead poisoning. Of |
the 9 frank toxicities, 6 were attributed to lead, 2 to nitro-
glycerin and 1 to a combination of solvents (ethylene dichloride

and methyl ethyl ketone) (Table 1la).

Doubtful occupaticnal disease and cannot be evaluated were combined

in Table 1ia, but they are defined differently. See Section IIT

E 6 a. As shown in Table 1la, respiratory conditions (51.6_percent)'

and loss of hearing (22,5 percent) accounted for three quarters of
the conditiens in this category. Over 40 percent of the anemia and
other diseases of the bloed, 21 out of 49 were assigned to "can't

evaluate and doubtful,"

See Section III E 6 a for defiﬁition of suggestive history. The
conditions falling into this category were determined on the basis
of answers in the occupational and medical history questionnaire
as weil as by patient inte%view with the phjsicianf Skin, respir-
atory and eye‘conditiéns were more frequently mentioned in this

category {(Table 1lla).
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IRespiratory conditions, hypertension and refractive errors were
the largest categories among the nonoccupationally related condi-
tions, Among the 908 workers, the nonoccupationally related
rates per hundred workers for these categories are:
Respiratory conditions, 16,8
excluding upper
Hypertension 15.1

Refractive errors 9.1
Comparison of Survey Data with Other Sources of Data

The names of the 2,040 workers eligible for the medical survey were
checked against w;rkmen's Compensation claims and the records emplo-
ers are required to keep under the Occupational Safety and Health

Act (Employer}s Log). (See description of method in III F.,) An
unduplicated count from all sources (survey, claims, log) showed
1,456 probable occupationally incurred conditions among these 2,040
workers; of these, 451 were considered to be occupational disease and

1,005 occupational injuries (Table 12a).

Of the 451 reports of probable occupational disease, 89 percent were
found through the survey and not duplicated elsewhere; 2 percent were
found only on the Employer's Log and 3 percent through Workmen's
Compensation claims. Another 6 percent were found through more than
one source, mainly a match of log and claims (Table 12b). A few cases
of probably occupationally incurred dermatitis diagnosed on the survey

were also found on the Employer's Log or on Workmen's Compensation



claims. Most of the probable occupational disease reports found dn
the logs and claims were acute conditions such as welding flash con-
junctivitis, cellulitis, tendonitis, pﬁeumonitis and insect bites.
One lead poisoning was found on a Workmen's Compensation claim. This
worker did not participate in the medical survey because he was off

work and under treatment for this condition at the time.

Of the 1,005 occupationally incurred injuries, 42 percent were reported
only Qn the medical questionnaire, 7 percent came from the Employer's
Log only; 12 percent through Workmen's Compensation claims and 39
percent from more than one source, mainly the Employer's Log and Work-
men's Compensation claims (Table 12a).

V. DISCUSSION OF FINDINGS

A. Basic Considerations

1. Changes in Universe

As previously discussed (IL B 1 a), the sampling frame or universe
was composed of a list of establishments of selécted Standard
Industrial Classification categoriés and known number of workers
in Tacoma, Seattle and Portland for the period January - March
1971, By the time the survey took place in 1973, the universe
.differed from that of the first quarter of 1971 in terms of the
number of workers employed {an 8 percent increase). There may
have also been some changes in procedures and materials of produc-
tion used. St#bility of the universe is a problem for social

surveyors.
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2.

In this study, the primary concern was with obtaining enocugh
diversification of hazards to test the tools for diagnosing
occupatiocnal disease; therefore;lthe changes in the universe
probably had little effect on the ocutcome of the study. 1In
extrapolating the results of such a survey to the population,
however, consideration will have to be given to changes in the

universe,

Sample

a. Selection

The sampling frame was stratified and the places of work were
then chosen at random. All the establishments in the sample
were surveyed by the industrial hygienist, but on account of
budgetary considerations, not all could be included in the
medical survey. Those establishments included were chosen
arbitrarily because they used certain hazardous materials in
their production process or because they were known to have
had a diversity of hazards and poor controls. Even though
extrapolation of data from the medical survey was not possible,
there were findings of interest and these will be considered,

within bounds of their statistical limitations.

‘b. Stratification

The reasons for stratification were discussed in Section II B 3,
As shown in Table 2 the strata were not useful. Over 40 per-

cent of the workers exposed to lead were found in places of



work outside the lead using industries stratum and 62 percent of
wofkers exposed ﬁo halogeﬁated hydrocarbon soivents were found
in places of work not‘assigned fo the halogenated hydrocarbon
solvent using stratum, Mediﬁal participation was very poor
among agricultural workers. For these reasons, the strata

were dropped from further analysis. Lead and halogenated
hydrocarbon solvents are summarized in the exposure and medical

conditions tabulations. Agriculture is included in the totals.

Consistency and Completeness of Procedures

Minimum criteria were established to assure qualitative consis-
tency and completeness of data. 1In a cross éectional survay,
there are usually no procedures for retrieving nissed opportun—
ities; and often because of the limited (one time) nature of- the
medical data acquisition, a definitive diagnesis could not be
made (for.diagnostic criteria, see Section III E 6 a). In order
to minimize missed diagnoses, all of the following requirements

had to be met:

a. all hazards had to be noted during walk—;hrough survey;

b. occupational exposures and medical history question-
naires had to be completed;

c. Dbasic procedures {(height, weight, visual acuity, blood
pressure, question on current medication) had to be
done;

d. épecial tests and questionnaires had to be completed as
. required; '
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e. the physician had to probe-all positive answers to the
questionnaire, make an examination based on the worker's
exposures and answers to questions; ask for additional
tests if they were indicated. '

Omission of any procedures increased the possibility of missed
information. As a result, bias in the study tends towards under-
recognition of probable occupational disease, ranging from missed
diagnoses to ascribing the relationship of the disease to doubtful

or noncccupational instead of probably occupational because of

missing data.
B. . Walk-Through Survey

1. Limitations of One Time Survey

a. Not all workers present

Not all workers were present on the day of the walk-through
sﬁrvey; therefore, their work was not observed by the indus-
trial hygiénist'énd tﬁeir exposures were not reported. Absent
workers could have been working out of the plant, such as
truck drivers, or on vacation, or out ill. The latter are of
interest because their illnesses may have been related to
their jobs. The industrial hygienist sometimes, but not con-
sistently beéguse he did not always know, noted the reasons
for their absences. Where appropriate, he ﬁade assumptions

regarding exposures of absent workers.



b. Couldn't assess all exposures

Another limitation of the cross sectional survey is that the

industrial hygienist was able to assess, with any degree of
accuracy, only those materials and procedures in use at the
time of the walk-through survey. Although someone from
management accompanled the industrial hyéienist and explained
procedures and materials used in the work'blace; some expo-
sures were missed because of the brief nature of the walk-

through or because they were not mentioned.

In one such incident of missed exposures, the physician
learned of a lead problem at a boat bullding plant from
workers participating in the medical examination. The
physician asked for special blood and urine lead studies and
his concern proved to be justified. Two workers were found

to have had elevated biood 1eads, one had a concurrent mild
anemia and other symptoms of plumbism. The indust;ial hyglen-
ist never saw the procedure in which lead was gsed, nor was

he told about it during the walk-~through and interview.

2. Ewvaluation of Hazards

a. Subjective vs. objective evaluation

Noise was the only exposure judged by objective standards.

All other exposures were evaluated subjectively according to
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predetermined criteria. (This was discussed in Section III
C 2.) About 72 percent of all exposures were considered to
be adequatgly controlled, but dnly 33 percenﬁ for noise was
so considered (Table 52). Prevalence rates for selected
medical condifioné and exposures were highef where exposures

were rated inadequate or marginal (Tables 1lc and 11d).

b. Occupational exposure history

As noted earlier, analyses of the pre£est datarindicated the
need for an occupational-exposure historyrto help explain
conditions which could not be explained by the short duration
or absence of exposures in a current job; for example, a
worker with evidence of asbestosis but no current asbestos
exposure. The results of the occupational history question-
naires, however, were disappointing. For most exposures, 20
percent of the workers left blanks. Occupational exposure
history is of considerable importance and recommendations for
improving this part of the questionnaire will be made in

Section VI B 4.
Considerations in Diagnosing. Occupational Disease -

For some conditions, determination,of an oécupational relationship
ﬁay be relatively simple. Losé of hearing is an example. If the
pattern of hearing loss én audiometry in consistent with exposure to
noise, and if the occupational history indicates noise exposure of

sufficient duration, then the diagnosis of hearing loss probably



51

occupationally incurred may be made with a reasonable degree of

confidence. The same is true for such conditions as asbestosis and
silicosis; these findings on medical examination are fairly charac-
teristic and occur only with exposure to asbestos and silica. Such

exposures are usually occupational.

When the condition is one that mgy,be caqsed_by occupationalrexposure,
but islalso widespread in the population, then the decision as to its
occupational origins may be more difficult. Dermatitis, conjunctiv-
itis and especially respiratory disease are examples of such cpnditions.
In the series of 289 respiratory conditions (excluding upper respira-
tory) 17 percent were ascribed to be probably of occupational causation;
26 percent were assigned to the doubtful, can't evaluate category; 4
percent to suggestive history; and 53 percent to nonoccupational.
Without reference to occupational felationship, respiratory disease
appeared in large broportions of workers in some places of work. How-
ever, the number of plants and workers involved were too small for
interpretation. Almost all participating workers, 93 percent, had

spirometry, and nearly 90 percent of all workers completed the respir-

atory questionnaire. Some respilratory conditions assigned to doubtful

might have been assigned to probable occupational disease had fuller
information from the occupational exposure history and the respira-

tory questionnaire been available. Future studies of similar data
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sets may clarify the relative value of a detailed occupational
exposure history in assisting the physician's judgment as to causal

factors.

Some conditions are not generally related to occupational exposures.
Anemia is such a conditicn except for certain specific instances.

For example, excessive lead exposure may result in anemia; 7 of the

47 cases of anémia were coﬁsidered to be of occupational origin and
all the workers with this diagnosis wére exposed to lead. Of the

767 men in this study who completed medicals, 43 (or nearly 6 percent)
were found to be angmic (mostly borderline). This compares with 3
percent among the 141 women in the study. All the workers with this
condition had various industrial exposﬁres, most had more than one.

exposure. The exposures most frequently reported for them were:

Lead 2
General dusts

Heat

Sulfuric acid

Wood dust

Creosote

Sodium dichromate
Arsenic
Pentachlorophenol
Bronze

Infrared

Cresylic acid
Methyl ethyl ketone
Naphtha

MUl RO NN~~~ O N

In one plant five workers with a diagnosis of anemia were exposed to a

combination of pentachlorophenol, creosote, sodium dichromate, arsenic



and wood dust. One additional worker with anemia in the plant had the

same exposures without the wood dust,

In another plant, four workers with a diagnosis of anemia were exposed
to cresylic acid. Three of these workers were aiso éxposed to kerosine,
carbon monoxide, oxides of nitrogen, and cutting oil. The fourth
worker was .exposed to engine oil and.grease as well as the cresylic

acid.
Comparison of Findings with Existing Data

1. Uniqueness of Findings

A major purpose of the study was to ascertain how ﬁuch and

what kind of new information about occupational disease/may

be generated by the survey method. The findings of the

survey were compared with two sources of inform;tion ab&ut

~ occupational disease and injury: Workmen's Compensation claims

and the logs of occupational illness and injuries which all

employers are required to keep under the Occupational Safety and
u Health Act. The search for claims and log entries was made for

all workers who were eligible to participate whether they did

or not. Had the nonparticipants been excluded, the case for

the uniqueness of the survey's findings would have been even

stronger for occqpational disease and injury reported for the

nonparticipants would have been eliminated. It was important

to know, however, how much information about occupational
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disease was missed by the nonparticipation of workers. Of the
451 reports of probable occupational disease, 399 (nearly 90
percent) were reported only through the survey. These were
largely chfonic and non—disabiing. Employers ten& to record
on their logs occupationélly related conditions for which
claims have been filed or acute conditions for which the date

of onset 1is known.

Occupational injuries are more apt to be reported on the Employ-
er's Log and through Workmen's Compénsétién claims because they
tend to be acute and need immediate attention. But even in this
area 42 percent of the 1,005 cases recorded were pobtained from

the survey quéstionnaire. There are several reasons why this

large body of injuries was not found in the Workmen's Compensation
fileé or on the Employer's Log. If the injury did not at the very
least require medical attention, a claim would not be filed. The
worker may not have bothered to file a claim even‘though he required
medical treatment. The employer tends to record on the log mainly
injuries/for which claims have been filed. (This was apparent on
many of the Employer's Logs reviewed for the study.) The worker
may have beeﬂ mistaken as to the time period in which the injury
occurred, it having actually occurred before the time period
included in the comparison of data. Injuries reported by question-
niares were not substantiated by objective examinaticn because
except in a few instancgs of sequelae, recovery from past injuries
were complete. IThe answers on the questionnaire indicate, however,

that a large body of unreported occupaticnal accidents may exist.
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The Employer's Log was not available at 22 of the 64 establish-~
ments in the medical survey. The excuse given was that there
were no work related injuries or illnesses to report. Work-
men's Compensation claims were found for - workers in 10 of the

22 establishments without Emplover's Logs.

Rates of Occupational Disease

The observed rate of 28.4 workers with probable occupational
disease per 100 workers appears to be high, but there is no other
body of data with which it may be compared. The State of Cali-
fornia has been computing occupational disease rates based on
Workmen's Compensation claims since 1955. These are usually acute
conditions requiring medical intervention and which may also be
disabling. The occupaticnal disease rate produced in California
has generally been_regarded as an incidence rate, i.e., the

reported condition having its onset during a calendar year.

The rate produced in the pilot study is a prevalence rate which
includes all probable occupationally incurred conditions prevailing
at a given period no matter when the date of onset. (The definition
of probable occupational disease used in this study was also used

in a 1964 study to validate the California data (11)). Also in the
pilot study the medical sample was not randomly selected, and

every attempt was made to find occupational disease among the parti-

cipating workers.



The study rate cguld be ekpected to be higher tﬁan the incidence
rate; but how much higher should it be? 1In fact, the incidence
rate for California production workers in manufacturing indus-
gries similar to those of the pilot study was about 15 pér 1,000
workers (9) as compared to the prevalence rate in the study, 284
per 1?000 workers., It is doubtful that a typical disease would
persist in a work population for one or two decédes. Therefore,
‘this difference in rates indicates a vast reservoir of unreported
occupational disease and argues for a periodic naticnal occupa-

tional disease survey to determine both prevalence and incidence.

3. Reports from Workers

In a survey of working conditions of nomagricultural, private
sector employees conducted by the Sﬁrvey Research Center of the
University of Michigan for tﬁe Department of Labor (1), 13 percent
of workers reported a work related injury or illness in the past

3 vear period. Of these conditions, (N=253), one third were
occupational disease, indicating a much greater proportion of
occupational disease than thelé percent reported from employer

summaries for 1972 among nonfarm private sector workers (12).
VI. RECOMMENDATIONS AND DISCUSSION
A. National Study

1. Recommendatiomus

The survey techniques developed in this study should be applied

to a nationwide sample of industry for an estimate of the extent



- and kinds of occupational disease in the United States not cur-

rently available from existing sources. The data derived from
such a‘su;vey would be used to delineate possible problem areas
and ascertain possible inadequacies in health standards; they
may provide new insights into the relationship of occupational
exposureé and diéease processes, thus leading to full scale
epidemiological and/or toxicologic studies to confirm such

inferenceg.

Discussion

a., Need for information about occupational disease

Sufficient information about incidence and prevalence of occu-
pational disease is nowhere available, as was noted in 1966
by consultants to the Division of Occupational Health in a
special report to the U.S. Surgeon General. "It is almost
inconceivable that this nation with its vast resources and
technlcal skills, has never developed a comprehensive picture
of the work environment to determine the relationship with
the health status of its productive work force. Nor are all
the health hazards to which its workers today are exposed
identified clearly to determine the presence and trends of
disease observed . . . ." (16) Little has chaﬁged since

that statement was written in 1966.

This survey method would identify certain occupationally

incurred chronic conditions, evidence for which is availlable
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at an§ time. These conditions range from potentially lethal
to relatiﬁely penign. Chronic respiratory disease due to
asbestos and a great variety of other fibrogenic or noxious
inhalants may eventuallf cause death. Loss of hearing due

to noise or eyé cataracts due to infrared radiation have
serious implications for safety and for quality of life,
Lesser conditions, such as dermatitis, can be unsightly and
may cause discomfort. Increased lead absorption in the blood
may be symptomless, but it serves as a ﬁarning that, if expo-
sures continue, serious illness may result; moreover, the
long-range implications of high levels of lead stored in the
blood are unknown. The extent of such counditions among the
employed population is nowhere available. (Acute conditions
are not identified in a cross sectional survey except by

coincidence.)

Commitment to a national survey

Threé problems connected with a national survey are: its cost,
the need for commitment over a long time period, and difficult
logistical problems. Commitment and cost depend upon priori-
ties set by NIOSH. Logistical problems will be discussed in

a later section of this report. The remainder of this section
deals with the legal authority for such a study and a review

of other possible soufces of information about occcupational

disease, their advantages and disadvantages.
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Legal basis

The National Institute for Occupational Safety and Health

and the Occupational Safety and Health Administration were

given mandates by Congress to develop means of measuring

the extent and nature of the occupational safety and health

problem (3).

i.

it.

Congressicnal Findings and Purpose

"by providing for appropriate reporting procedures
wilth respect to occupational safety and health . . .
and accurately describe the nature of the occupational

safety and health problem;" (Section 2 (b)(12))

"By providing medical criteria which will assure . . .
that no employee will suffer diminished health . . . as

a result of his work experience;" (Section 2 (b) (7))

"by exploring ways‘to discover latent disease, esta-
blishing causal connections between disease and work in
environmental conditions, and conducting other research
relating to health problems, in recognition of the fact
that occupational health standards present problems
often different from those involved in occcupational

safety; . . ." (Section 2 (b)(6))
Statistics:

The Secretaries of Labor, and HEW in cpnsultation,



"shall develop . . . an effective program of col-
lection, compilation, and analysis of ocecupational

safety and health statistics." (Section 24 (a))
iii. Inspection, Investigation and Recordkeeping

"The Secretary . . . shall prescribe regulations
requiring employers to maintain accurate records of,
and to make periodic reports on, work-related deaths,

injuries and illnesses . . . ." (Section 8 (c)(2))
iv. Research and Related Activities

"The Secfetary of Health, Education and Welfare also
is authorized to establish such programs of medical
examinations and tests as may be neéessary for deter-
mining the incidence of occupational illness and

[

susceptibility of employees tc such illness.'

(Section 20 (a)(5))

Possible surveillance sources

Two épproaches for obtaining information on the extent and
spectrum of occupational disease are: generating new data

or using data frgm records whose main purpose is something
else. The surveillance method described in this stuﬁy gener-
ated a large body of occupational disease not elsewhere
reported. The value of this system was discussed at the

beginning of this section (Section VI A 2 a)., Records from



which occupational disease information may be obtained as a
byproduct are of several kinds: physicians’ records (office,
clinie, hospital); insurance records (Workmen's Compensation
claims, Social Security Disability Insurance); and vital
records (death certificates). 1In addition, employers are
required to keep records of work injuries and illnesses;
employees may file requests for investigation on which they

describe the hazards and their effects. .
i, Records of private physicians

To what e#tent do the records of private physicians
provide an accurate estimate and description of occupa-
tional disease? Much depends on. the peréeptions of the
worker, Does the worker seek medical attention upon
the appearance of a health problem or only when ability
tq work is 1mpaired, or at some point in between? Does
the worker suspect a relationship between exposures at
_work and the health probiem? Does the worker tell the
physician of his/her suspicions? The clinician’s primary
concern is the restored health of the patient. If the
disease 1s serious and the cause obvious,- the physician
will probably note the connection in the case history.
If the disease is serious and the cause is not obvious,

the physician may seek the cause in order to effectively

treat the patient, 1In this case, the information will most

likely be recorded. Often, however, the clinician may be
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ii.

able to provide adequate treatment without fully under-
standing the cause of the disease, If the cause of such
an illness were occupational, the information would not
be recorded. Records of industrial physicians are more
likely to indicate cause, when occupational, than the

records of other private physicians.

Comparability of information from the records of private
physicians would be problematic. Terms such as disabling,
lost time, and even chronic are defined differently by

the thousands of physiclans across the country., Acquis-
ition of information from records would be difficult
because of the dissimilarity of record systems for data
retrieval purposes and problems of medical confidentiality.
Physiciansnare required to report occupationally incurred
digsease in many states, but the rules under which they
report vary widely. Such reporting is conspicuous mostly
by its absence, and most states haﬁe made little or no
attempt to enforce the law or analyze such few reports

as they do receive (13).
Workmen's Compensation claims

To date, the most oft used source of information about
occupational disease has been Workmen's Compensation
claims. Its usefulness has been limited to a few states

where occupational disease reporting is of particular
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interest, for example, to the state health officer.
Analysis of these data are especially well developed in
the Sﬁate of California. These claims tend to be’of acute
conditions requiring immgdiate medical attention and they
provide clues to the manner in which occupational hazards
may cause acute illness; however, the report form is
primarily for administrative use and not completely

suitable for morbidity reporting (11).

Every state has its own Workmen's Compensation law;

coverage of workers and of occupational disease conditions
vary. At one extreme, any disease arising out of, or
during, the course of employment is considered occupational;
at the other extreme, only one or two conditions, such as
silicosis, may be considered occupational., The National
Commission on State Workmen's Compensation Laws (19), has
recommended that all states meet certain basic require-
ments concerning coverage of workers and conditions by

1975. After 1975, the National Commission has recommended

that Federal support be made available, if needed, to

guarantee compliance with these essential recommendations.

A national data system based on Workmen's Compensation
claims, if developed, would be limited largely to acute
reactions caused by accidental occurrences, or misuse of
industrial materials and processes, but would not provide
essential data on disease processes caused by usual working

conditions.
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iidi.

iv.

Social Security Disability Insurance

The Social Security Administration has repor;ed on the
occupational characteristics of disabled workers by
disabling conditions (17). These data provide information
about persons no longer in the labor force because of
disabling conditions; the disabling causes may refer to
working conditions which no longer exist. Job‘histories

and data on occupational exposures are also lacking.

As such, Social Security data do not provide the infor-
mation needed for the surveillance of current working
conditions. But because of the absence of more current
information, these data on disabling conditions are care-
fully scrutinized for possible occupational relationships

suggesting the need for further disease investigation.
ot

Employers' records

Under the Occupational Safety aﬁd Health Act, employers
must maintain and make available on request records of all
occupational injuries and illnesses which requitre care
greater than first aid. A sample of employers, chosen
annually, are required to report summaries of their
records to the U.S. Bureau of Labor Statisticé. The‘
first annual report based on these data showed that
occupational injuries accounted for 96 percent of the

total reported cases in nonagricultural industries in



;he United Stafes; occupational illness constituted 4
percent (12). Occupational illnesses may not be recog-
nized as such, or may not require immediate- treatment;
they are, therefore, not reflected in the statistics.
This is borne out by the comparison of findings of
occupational disease in the pilot study with information

entered on the Employer's Logs (Tables 12a and b).

Efférts to extend the coverage of log reporting may have
perit, but the employer would not be expected in many
cases to understand allegations of illness of employees
and record entries would be of questionable quality

without physician reports and exposure documentation.
Employees' complaints

Under thé Occupational Safety and Health Act, an employee
may request an inspection of the work place if she/he

believes that a viclation of a safety or health standard

exists. The employee describes the hazard and its effect.

The form used has been standardized and OSHA will analyze
these data for surveillance purposes. This program is
still in the formative stages and its usefulness has yet
to be éstablished. NIOSH likewise performs certain
investigations upon formal request, and thus far these
data have not been organized to provide morbidity

information.
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Mortality data

Mortality records are a possible source of information
about occupational health, and are widely used in epidem-
iolégical studies, usually in combination with other data.
There are serious limitations to the usefulness of death
records és a source of inférmation about occupétional
disease. The cause of death may nct even hint at its
occupational antecedents; for example, heart disease,
instead of cor pulmonale. The occupation recordeé for
the'decedent is generally the last occupation which may
not be the same as the occupation related to the disease.
For example, an ex-miner who eventually dies of silicosis
may spend the last years of his life as a security guard.
Security guard is given as his occupation on the death
certificate. Then, important wvariables, such as smoking
history, are missing from the death ceftificate. Even if
the recorded information on the death certificates were
greatly improved, followup would still need to be combined
with the mortality data to make meaningful studies. Mortal-
ity may be due to exposures no longer extant and, therefore,
may no longer reflect current working conditions, Many
occupaticnal diseases are not fatal and may never show up

on death certificates, such as: hearing loss, Raynaud's

disease, and dermatitis.
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While the National Center for Health Statistics has
Successfﬂlly used the death certificate as the source
of much mortality information, it has never produced
routine occupaticonal mortality data because of the
difficulties already discussed and because of the

extra cost involved.
Conclusions

Traditionally, in health surveillance, descriptive epidem~
iologie data sources -- such as death records, physician
repbrting systems, disease registries, and disability
records -- serve as a guide in measuring the impact of
control programs. When such data fail to provide guidance,
more rigorous approaches are used, such as analytic epiden-

iology.

Since existing sources of occupational disease information
have many limitations and are generally not ‘carefully anal-
yzed, they may not be useful in planning occupational health
control programs; therefore, there is a need for studies
generating new data concerning the incidence of occupational
disease and injury, especially those more common conditions
that, for the most part, do not constitute major and imme-
diate threats to life, These less threatening conditions
are of significance for the health surveillance of the

work force because they occur frequently, may not be
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recognized as occupationa; in natufe, and may have serious
implications fof the well being of the workers, Two
analytic approaches to occupational disease and injury

in the American work force can be outlined: the retro-

spective and prospective cohort studies,

The retrospective cohort study is perhaps‘the most classic
analytic approach. A cohort starting at some period of
time in the past is identified, such as an o0ld roster of
employees at risk,land followed up to the present time.
The death records are searched for decedents in this
group; survivors may be asked to complete health status
questionnaires or this information is obtained from
personal physicians. The resultant information is_incor~

porated into a data set for analysis.

The prospective cohort study includes a morbidity study

of a roster of currently employed workers. The first step
in such a study may be a baseline clinical assessment of a
worker group; information of this sort can be designed to
provide prevaleﬁce data. Current exposure and disease
indicators are included in the analysis. Thiscohort is
then followed over a period of time,using as a baseline
the carefully measured information on health and exposures
obtained at the time of the initiél morbidity study. This

method is preferred to the retrospective cohort study where



information obtained about their probable exposure and
health status at some earlier period of time is less

reliable.

The pilot study utilized a prevalence morbidity approach.
The roster used was that of currently employed workers in
selected induétries. Data‘on each worker included current
exposures, results of é current medical examination, a
limited occupatioﬁal exposure history and a limited
medical history. Using these data, the physician made a
diagnosis and a determination as to the probability of

an occupational relationship.‘ Because the physician had
only one opportunity to examine each worker, the diagnoses
and prevalence rates have some degree of difficulty in
interpretation. With followup the diagnosis could be
confirmed, neﬁ conditions identified over time, and disease
incidence determined. Thus the prevalence morbidity
approach can be designed to identify worker groups where
in depth cohort studies should be undertaken, and the
pilot study provides a framework for organizing such sur-

veillance.

B, Various Considerations for a National Study

1.

Logistics

a.

Recommendation

. A mobile unit equipped to perform all the necessary medical

procedures should be available for the survey. The staff
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should consist of a full time physician, one or two para-
medical perscons, and an interviewer who can alsc serve as

a paramedical person ofice the interviewing is completed,

A‘two to three person field team should precede the mobile
van £o make.arrangements with management for the walk~through
and medical survey. Tﬁe walk-through survey may be delegated
to the NIOSH regional industrial hygienist or to other exper-
ienced industrial hygienists. Responsibility for laboratory
analyses should be central. A central staff should be respon-

sible for administration and data processing.

Discussion

The medical procedures and methods for ascertaining cccupational

exposure are basically sound, but need continuing refinement.
The need for surveillance has been demonstrated. The original

logistical procedures did not work as well in the larger study

as they did in the small study in Jackson County, Oregon. In

order to complete the study, logistical changes were made.
i. Scheduling appointments

The major logistical change, conducting the medical exam-
ination in plant instead of at the physician's office,

has already been discussed (Section III D 3). The mobile
unit circumvents the need to move equipment from place to

place and to set up a clinic anew in each place of work,



ii.

iii.

Physician commitments

In the Jackson County pretest, the availability of the
physician off hours, as well as during his usual hours

of work,‘in order to accommodate employees, was one factor
in the success of the pretest. This need for flexibility
in appointments was discussed before the pilot study began
with the four physicians inveolved, and their understanding of
the matter obtained. It was not reasonable to expect, how-
ever, that a busy practitioner could put aside ongoing
commitments to the extent needed by this one time study.
Such commitments by physicians made for problems in
scheduliﬁg medical examinvations in some areas. The assign-
ment of a full time physician travelling with the mobile
unit will eliminate the problem of juggling the needs of

the study with other obligations of the physician.
Quality control

The study staff discussed procedures with the physicians

meeting together, and then with each physicilan separately,
to insure standardization of medical pfocedures. Minimum
procedures for each worker, based on exposures, were deter-
mined by the field supervisor before the examination; each

physician was given a copy of a Manual of Medical Proce-

dures for Diagnosing Occupational Disease. Physicians could

require additional procedures whenever they decided these were
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iv.

indicated. We could not monitor each examination as it
took place to make sure that the minimum procedures were
carried out, nor could we ask workers to return to com-

plete procedures which had been omitted. The severity

‘of this problem varied from physician to physician, as

indicated by Tables 10a and b. The proposal assumes that
the assigned physician and staff would complete a training

program.
Laboratory results

All clinical labbratory work for Tacoma, Portland, and
Seattle particip;nts was performed in oﬁe laboratory in \
Tacoma. Results were prompt. Cholinesterase testing for
agricultural workers was done by the State Health Division
Laboratory. No problems occurred except for questions as

to the basis for normal ranges. The Department of Environ-
mental Health Industrial Hygiene Laboratory at the Univer-
sity of Washington conducted the bicassays. Because of
shortages in personnel and equipment, this laboratory fell
months behind in analyses, and many specimens deteriorated
before they could be read. In addition, this laboratory
lacked written procedures for many of the analyses required.
As a resulf, medical review in one area was held up for at
least three months until the bioassays were completed on the

remaining specimens. (The more serious problems of this lab-

oratory have been alleviated since this study started.)



Conclusion

-The mobile unit operation would solve many problems of
‘eontrol, standardization and scheduling of the medical

- examinations. NIOSH has a number of mobile units set up to
do specific disease surveys, and also much experience in
using such units. The occupational disease naticnal sur-
veillance study would not be limited to any particular
diseases. The acquisition of both specialized and more

generalized diagnostic equipment would be required.

One physician and the field staff would be assigned to the
survey full time, working in the same place with the same
equipment. The responsibility for laboratory analyses would
also be centralized. The medical survey would be scheduled
" to follow the environmental phaselcloser in time. A con-
trol group of two or three persons in NIOSH, or in the
office of a contractor, would be responsible for choos-

ing the sample, letters to employers and employees,

data processing; analysis of data and the final report.

The highest degree of worker cooperation should be insured
by coﬁducting the study during regular working hours, pre-
sumably without loss of pay. However? money should be
available to pay workers whose wages are derived from
piece work and who would have tc participate in thé study
after working hours or who for logistical reasons have to

travel to the mobile unit.
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2. Employers

a. Recommendations

iil

iii.

Employer participation should be mandatory as provided

by the law.

NIOSH should give consideration to the question of

reimbursement of employers for their participation.

Every employer in the study should receive a full report

based on the environmental and medical survey.

b. Discussion

Participation

The pretest in Jackson County, Oregon, was successfully
conducted with the voluntary participation of the employers,
and therefore, similar employer response was anticipated

for the pilot study. The majority of employers chosen

for the medical survey in the pilot study agreed to parti-
cipate, although many voiced objectlions to the time involved.
Encugh employers refused, especially in Portland and Seattle,
to threaten the outcome of the study. Since there was a
legal basis for méndatory participation of the employers,
NIOSH determined to enforce this requirement under the law,
beginning at the time of the survey in Portland. NIOSH

officials sent a letter to each recalcitrant employer pointing
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out those sections of the law which make employer parti-

cipation mandatory.
Reimbursement

Among the recalcitrant employers, money was the major issue.
They argued that, since their workers continued to get paid
while participating in the survey, and the study staff and
NISOH officials were paid for conducting the study, why not
they? Reimbursement of employers for their participation
in the survey is complex. On what basié would they be
paid? Production loss is one possibility, but how would
this be measured? Reimbursement of wages paid to workers
while they were participating in the study 1s another, but
this is not satisfactory because wapes are only a part of
the emploéers"costs. Another possibility is a set amount
per hour. How much? Should employers be permitted to
deduct the cost Qf the survey, to them, from theilr taxes

as a business expense? How would they measure the costs?
Not reimbursing employers in some manner could turn out to

be impélitic. This subject needs further exploration.
Agriculture as a special case

Inclusion of agriculture in any social legislation is

a novelty, and still unacceptable to the growers as a

group. Knowing this, the study staff sought voluntary

cooperation of growers, as a time saving approach, in



order to complete this phase of Ehe survey in the very
short time allotted in the pilot study. To do ctherwise
would have involved lengthy negotiation and ﬁoliticking.
An attempt to choose participaﬁts at random failed and
the growers were solicited through their associations.
This method is, of course, unacceptable for a national

survey.
iv. Follow through

A report of findings should be sent to the employer as
soon as possible after the conclusion of the survey.
This report should summarize environmental and health
problems, but not identify any workers. Wherever
necessary, recommendations for improvement and changes
should be given. This report should be of assistance

to employers in their subsequent dealings with officials

under the law.

Emplovees

a. Recommendations

i. A special effort should be made to overcome low partici—

pation rates of workers.

ii. The medical survey should be conducted during regular

working hours.
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Each employee should be notified of the results of the

medical examination.

b. Discussion

i.

Low participation

Human participants in studies funded by federal monies
must be apprised that their participation is voluntary
and must be fully informed aboﬁt the study and their

part in it. To meetktﬂese conditions, each employee had
to sign a statement indicating that she/he was fully informed
about the nature of the study, agreed to participate, and
was aware.that she/he may withdraw at any time. Employee
participation was solicited in several ways. The handout
(Appendix IV) appealed on/two levels: altruism, "You have
been chosen because you are representative of workers
doing certaln jobs and exposed to certain working condi-
tions. If you fail to keep your medical examination, we
will have that much less information about workers such

as yourself'; self interest, ", . . the results will be

made available only to you and your personal physician,

if you wish. The results will not be made available to
your empleyer. If you have no physician, and the findings
suggest you should see one, you will be so advised . .

the examination is free.'" Cooperation was also solicited
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by speaking to workers directly, and by obtaining union

support in those places of work which were unionized.

Over 90 percent of the eligible employees participated in
the medical survey of the pretest in Jackson County,

Oregon, but only 67 percent of the 1,300 worker goal set

" for nonagricultural workers was reached, and only 40

percent of the 100 agricultural workers. There was no
discernible pattern of participation. Participations was
low in some places of'work where there was wholehearted
approval of the study by management and unions as well as
in establishments where management made known their

disappreval of the study.

Based on the pretest experience, a high participation rate
was anticipated; and therefore the procedures did not
include a routine followup of nonparticipants. Given the
low pargicipation rates in this study, a hurried attempt
was made to find out the reasomns. The negative attitude of
some employers and the time limitations of the staff pre-
cluded followup in all the establishments. Among the
nonparticipants queried, the most frequent response was,
"just don't want to." In addition, answers consisted of

" "questionnaire too long,” to 'under

"invasion of privacy,
medical care and my doctor told me not to participate,"

"just out of hospital, had enough.'" Some workers could

have been reluctant to admit to their difficulties in



reading and understanding the questionnaire; the impres-
gion of the field supervisor was that these were very
few. A few workers questioned the confidentiality of the
data; they were convinced that the information would be

made available to the employers. Worst participation came

from those places of work having a rapid turnover of workers,

and there were several such establishments. The obvious

disapproval of the study on the part of some management

personnel may have influenced the participation of workers.

Farm workers constituted a special problem. The examin-
ation could not be held during regular working hours
because of the demands of the job and because so many
workers were paid piece rates and would not be earning
money if they stopped working. Instead, farm workers were
offered $10 for partiéipating in the medical on their own
time. This did not work either because the clinic could
not remain open evenings just for these workers. During
the season, the working day for many agrilcultural workers
in the Yakima Valley starts at dawn and ends at 6 or 7 in
the evening, and sometimes later; the working week may be
seven days. Other researchers among agricultural workers
in the‘same érea have indicated that a 40 percent partici-

patioﬁ rate may be considered to be good.

Several community wide studies have shown that a large

proportion.-of the sample persons may not participate in
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i,

iii.

medical examinations. Nonresponse rates for these studies
have ranged from about 30 to 40 percent (14). The results
of such surveys triggered a number of studies investigating
the attitudes and beliefs of nonparticipants (15); none of
these studies pertained to workers in the context of this
study. The different studies have shown conflicting results,
even for persons cof the same background, indicating that the
same groups in different context may respond differently to
survey and interviews. The desirability 0of a pretest
directed toward reasons for nonresponses of employees when

contacted at work should be considered.
Survey during regular working hours

NIOSH has the right under the law to conduct medical
examinations of employees during regular working hours.
The exercise of this right is essential to the success

of any subsequent surveys of this nature.
Notification of health findings

Employees taking part in the medical examination should.be
notified of the results of the examination, and,on authori-
zation, so should Fheir private physicians. Emplovees
should be apprised of any conditions at the time of the
medical examination to the extent that this 1s possible

(pending results of laboratory tests and chest X-rays).
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4., Questionnaire

a.

Recommendations

In the interests of increasing the accuracy of occupational
exposure history data, we recommend that an interviewer
administer the occupational history part of the questionnaire.
The interviewer should be well-versed in chemical, physical,
and mechanical hazards of various industries, and should
receive special training in interviewing techniques, especially
techniques of probing so as to remind respondents of past jobs
and exposures. A pretest is desirable to ascertain the best
procedures and the best questions for obtaining an accurate

occupational exposure history.

Discussion

The occupational and medical history quespionnaireswereself—
administered, mostly on the workers' time for budgetary consi-
derations and logistical convenience. The medical history
section of the‘questionnaire wag easily answer;d by almost all
respondents. Other studies have shown that the frequency of
symptomsdis not increased by an interviewer (18). The details '
of illness will, of course, be ascertained by the physician.

As noted earlier (see Section IV C 2 b), the occupational
exposure history was pdorly completed. Cbmplete occupational

exposure history is of great importance to the physician in



82.

making his diagnosis and every attempt needs to be made to

increase the completeness and accuracy of these data,

5. Manual of Medical Procedures for Diagnosing Occupational Disease

.

Recommendations

The Manual of Medical Procedures for Diagnosing Occupational

Disease should be completed to include a comprehensive list

of industrial hazards, each one noting possible local and
systemic effects, routes of entry, diagnostic procedures and
recommended treatment. The Manual should be in loose-leaf
form so that new hazards or new information may be entered as
required. Available criteria documents and those now being
developed under contract to NIOSH and the proposed revision of

Occupational Diseases, A Guide to Their Recognition (20) will

also be useful in this respect.
Discussion

The Manual of Medical Procedures for Diagnosing Occupational Dis-

ease was designed to give the participating physicians a ready
reference for making a diagnosis based on hazardcus exposure
and to insure that all participating physicians followed the
same procedures, as a minimum. Each hazard noted by the
industrial hygienist was entered on a loose-leaf page, along
with possible local and systemic effects of this exposure,
routes of entry, diagnostic procedures. General criteria

(skin, eyes, respiratory system, hearing, etc.) and an index
y P y 8y g



are also included. This Manual, if enlarged and completed to
include recommended treatment,has great potential usefulness,
not only in the surveillance study, but to physicians in
general, and industrial physicians in particular. In the

index, common as well as technical terms should be listed,
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Table la
Occupational Disease Surveillance Study
University of Washington - Department of Environmental Health
PERCENT CHANGE: TOTAL EMPLOYEES AT WALK-THROUGH SURVEY
OVER TOTAL EMPLOYEES REPORTED BY U.S. BUREAU OF LABCR
STATISTICS AS OF JANUARY -~ MARCH 1971 BY AREA AND STRATUM
[ Number Total Total Percent
Area and Stratum of Employees Employees Change
Plants Walk-Through B,L.S,

TOTAL 1212 4,366 4,048 7.9
Tacoma 23 717 : 689 4.1
Seattle 49 1,430 1,267 12.9
Portland 49 2,219 2,092 6.1

|
A

a - Total does not add to 140 because 18 agricultural units were not derived
from the U.S. B.L.S. list and one employer in Tacoma refused to participate.
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Table 3

Occupational Disease Surveillance Study
University of Washington - Department of Environmental Health

HEALTH SERVICES AVAILABLE IN ESTABLISHMENT BY NUMBER OF
EMPLOYEES IN PRODUCTION AREA

Health Services in Establishments

Employees in Production Area

Total =7 8-19 20-49 | 50-99 |z 100
All Plants 136 27 50 35 19 5
Industrial hygiene services during past year
- Yes, industrial hygienist 20 1 7 3 5 4
Yes, other 3 0 2 0 1 0
No 113 26 41 32 13 1
Employment of or arrangement with physician
or clinic
Yes, employed full time 0 0 0 0 0 0
Yes, employed part time 0 0 0 0 0 0
Yes, on call 0 0 o 0 0 0
Yes, at clinic 17 1 8 6 1 1
Other 39 5 11 13 9 1
No arrangements made 80 21 31 16 9 3
One or more nurses at facility to provide care
Yes 0 0 0 0 0 ¢
No 136 27 50 35 19 5
Employee trained to provide emergency
treatment .
Yes 72 9 22 22 15 4
No 46 13 22 9 1 1
Unknown 18 5 6 4 3
Record health information about new
employees R
Yes, all employees 56 7 15 16 14 T4
Yes, executive and/or 2 0 1 1 0 0
managerial only
Yes, other employees 4 0 0 4 0 0
No 74 20 34 - 14 5 1




Table 3 (con't;)

Health Services in Establishments

Employees in Production Area

Total <7 §-19 20-49 | 50-99 iZ 100
Before new employees hired or placed,
is medical required
Yes, all employees 9 0 2 4 2 1
Yes, executive and/or 0 0 0 0 0 ¢
managerial only
Yes, other employees 16 1 ] 5 3 1
No 110 26 41 26 14 3
Unknown 1 0 1 0 0 0
Provide periodic medical examination
Yes, all employees 4 0 -3 "1 4] 0
Yes, executive and/or 0 0 0 0 0 0
managerial only
Yes, other employees 14 1 5 4 2 2
No 118 26 42 30 17 3
Provide periodic opthalmologic examination —
Yes, all employees 1 0 1 0 0 0
Yes, executive and/or 0 0 0 0 0 0
managerial only
Yes, other employees 7 1 3 2 0 1
No 126 26 45 32 19 4
Unknown 2 0 1 1 0 0
Provide periodic audiometric tests
Yes, all employees 0 0 0 0 0 0
Yes, executive and/or 0 0 0 0 0 0
managerial only ‘
Yes, other employees 7 1 2 1 2 1
- Ne 129 26 48 34 17 4
Provide periodic blood tests
Yes, all employees 1 0 1 0 0 0
Yes, executive and/or 0 0 0 0 0 0
managerial only
Yes, other employees 8 1 3 2 1 1
No 126 26 45 33 18 4
Unknown 1 0 1 0 Q 0




Table 3 (con't.)
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Health Services in Establishments

Eﬁployees in Production Area

Total | 27 8-19 20-49 | 50-99 [=100
Provide periodic urine tests
Yes, all employees 1 0 -1 0 0 0
Yes, executive and/or 0 0 0 0 0 0
managerial only
Yes, other employees 8 1 2 4 0 1
No ' 126 26 46 31 19 4
Unknown 1 0 1 0 0 0
Provide periodic pulmonary function tests
Yes, all employees 0 0 0 0 0] 0
Yes, executive and/or 0 0 0] 0 0 0
managerial only
Yes, other employees 2 1 1 0 0 0
No 133 26 48 35 19 5
Unknown . 1 0 1 0 0 2
Provide periodic chest x-rays
Yes, all employees 1 0 1 0 0 0
Yes, executive and/or 0 0 0 0 o} 0
managerial only
Yes, other employees 4 1 1 1 0 1
No 130 26 47 34 19 4
Unknown 1 0 1 0 0 0
Regularly scheduled immunizations
Yes 11 0 3 5 3 0
No 124 27 46 30 16 5
Unknown 1 0 1 0 0 0
Employee absenteeism records
Yes, showing specific 6 1 1 1 3 8
nature of sickness
when present
Yes, showing only the 25 3 4 8 6 4
type of absence :
Yes, without showing 64 8 30 18 8 J
type of absence
No 33 10 14 7 1 1
Unknown 8 5 1 1 1 0




Table 3 (con't.)

Health Services in Establishments

Employees‘in'Production Area

Total z7 8-19 20-49 | 50-99 |=100
Areas where personal protective
devices recommended
Yes, required 57 13 17 18 6 3
Yes, recommended 23 4 14 4 1 0
Yes, both 34 2 8 10 12 2
No 22 8 11 3 0 0
How do you carry Workmen's Compensation
Insurance
Private insurance 0 0 0 0 0 0
company
Self-insured 0 0 0 Q 0 0
State insurance fund 25 5 9 9 1 1
Other 1 0 0 1 0 0
Unknown 110 "220 41 25 18 4
Are any unions operating in this
facility
Yes 73 8 26 24 14 1
No 58 18 21 11 4 4
Unknown 5 1 3 0 1 0
Regularly moniter fumes, gases,
mists, vapors, etc.
Yes - 7 0 0 3 4 0]
No 129 27 50 32 15 5
Summary of Occupational Injuries
and Illness
Yes 85 4 33 30 14 4
Ne 34 18 11 2 3 b]
Unknown 17 5 6 3 2 1
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Table 5z

Occupational Disease Surveillance Study
University of Washington ~ Department of Environmental Health

HAZARD GROUP AND TYPE OF CONTROL BY LEVEL OF CONTROL

Total Level of Control
Hazard Group and Type of Control Adequate |Inadequate (Marginal |Unknown
TOTALS 11,873 | 8,596 621 2,275 | 381
Dusts
Abrasive Dust 382 358 1 23 0
No Control 3 1 1 1 ]
Limited Time - Happenstance 191 185 0 6 0
Limited Time -~ Design 6 6 0 0 0
Protective Clothing 42 42 0 0 0
Respirators 12 12 0 0 0
Forced Ventilation ' 32 26 0 6 0
Natural Ventilation 8% 79 0 10 0
Other and Unknown : 7 7 0 0 0
Free Silica Dust 117 103 0 14 0
No Control 3 1 0 2 0
Limited Time - Happenstance 45 34 0 11 0
Limited Time - Design 1 1 0 0 0
Protective Clothing 3 3 0 0 0
Respirators 28 28 0 0 0
Forced Ventilaticn 9 9 0 0 0
. Natural Ventilation 15 14 |~ 0 1 0
Other and Unknown 13 13 0 0 0
Other and Unspecified Inorganic Dust 395 293 0 77 25
No Control 47 43 0 4 0
Limited Time Happenstance 127 78 0 26 23
Protective Clothing 59 37 Q 22 0
Respirators 37 37 0 0 0
Forced Ventilation ‘ 49 26 0 23 0
Natural Ventilation -6l 57 0 2 2
Other and Unknown © 15 15 0 0 0
Wood and Paper Dust 144 141 -0 0 3
No Control 5 2 0 0 3
Limited Time - Happenstance 111 111 0 0 0
Protective Clothing 14 14 0 0 0
Respirators 8 8 0 0 0
Natural Ventilation 2 2 0 0] 0
Other and Unknown 4 4 0 0 0




Table 5a (con't.)

Total Level of Control
Hazard Group and Type of Contrel Adequate |Inadequate |Marginal |Unknown |-
Other and Unspecified Organic Dust 148 148 0 0 0
No Control 4 4 0 0] 0
Limited Time -~ Happenstance 52 52 0 0 0
Protective Clothing 87 87 ¢ 0 ]
Other and Unknown 5 5 0 0 0
Dust Not Elsewhere Classified 69 69 0 0 0
No Control 1 1 0 0 0
Limited Time - Happenstance 11 11 0 0] 0
Respirators ‘ 9 9 0 0 0
Forced Ventilation 32 32 0 ¥ 0
Natural Ventilation 2 2 0 0 0
Other and Unknown. 14 14 0 0 0
Gases 368 319 0 43 6
Limited Time - Happenstance 134 134 0 0 0
Limited Time - Design 9 g 0 0 0
Forced Ventilation 80 64 0 15 1
Natural Ventilation 140 112 0 28 0
Other and Unknown - 5 0 0 0 5
Agricultural Chemicals 218 161 0 14 43
No Controel 8 0] 0 0 8
Limited Time - Happenstance 28 4 0 0 24
Protective Clothing 65 51 0 ‘14 0
Natural Ventilation 108 106 0 0 2
Other and Unknowm 9 0 0 0 9
Elements, Mainly Metals and
Their Compounds
Aluminum 160 156 0 4 0]
No Control 8 4 0 4 0
Limited Time - Happenstance 36 36 0 0 0
Limited Time - Design 15 15 0 0 0
Protective Clothing 43 43 0 0 0
Forced Ventilation 45 45 0 0 0
'Natural Ventilatiom 13 13 0 0 o
Iron (Steel, Ferric or Ferric Compounds)] 291 254 1 35 1
No Control 43 9 1 "33 0
Limited Time - Happenstance 146 146 0 0 0
Protective Clothing 33 31 0 2 0
Respirators 8 8 0 0 0
Forced Ventilation 12 12 o ] 0
Natural Ventilation 48 48 0 0 0
Other and Unknown 1 0 o ) 1




SwS‘i Table 5a (con't.)

Hazard Group and Type of Control Total Level of Control
Adequate |Inadequate [Marginal |Unknown
Lead 394 300 9 85 0
No Control 9 7 0 2 0
Limited Time - Happenstance 109 92 1 16 0
Protective Clothing 6 6 0 0 0
Respirators 2 1 c 1 0
Forced Ventilation 47 30 8 9 0
Natural Ventilation 208 151 0 57 0
Other and Unknown 13 13 o 0 o
Welding Fumes and Metal Fumes 203 202 0 1 0
Limited Time - Happenstance 33 33 0 0 0
Limited Time - Design 4 4 0 0 c
Forced Ventilation 64 64 Q 0 0
Natural Ventilation 102 101 g 1 o
Sulfur 127 127 0 0 3
No Control 125 125 0 0 0
Limited Time - Happenstance 2 2 0 0 0
Elements and Their Compounds, 510 465 14 24 7
Other and Unspecified
No Control 9 7 1 1 g
Limited Time -~ Happenstance 197 195 0 2 0
Limited Time - Design 7 7 0 C 0
Protective Clothing 120 107 0 13 0
Respirators 2 2 0 0] 0
Ferced Ventilation 98 82 7 5 4
Natural Ventilation 47 35 6 3 3
Other and Unknown 30 30 0 0 0
Liquid Hydrocarbons
Benzine {Gascline, Petroleum Ether, 688 565 0 122 1
Stoddard Solvent and Aliphatic
Solvents)
No Control 35 6 0 29 0
Limited Time - Happenstamnce 611 521 0 90 0
Protective Clothing 10 10 0 0 0
Forced Ventilation 8 8 0 0 0
‘Natural Ventilation' 23 20 0 3 4]
Other and Unknown 1 0 e 0 1
Benzene, Toluene and Xylene 216 189 .12 14 1
No Control 10 1 2 7 0
Limited Time - Happenstance 158 157 0 1 G
Respirators 5 3 0 2 0
Forced Ventilation 6 5 0 1 0
Natural Ventilation 28 23 2 3 .0
Other and Unknown 9 0 8 o 1




Table 5a (con't.) 99<
‘ ’ . Total Level of Control
Hazard Group and Type of Control Adegquate |Inadequate [Marginal [Unknown
Lubricating Oils and Greases 377 303 4 67 3
No Control 38 22 4 11 1
Limited Time - Happenstance 284 230 0 54 0
Limited Time - Design 8 6 0 2 0
Protective Clothing 34 - 34 0 0 ! 0
Forced Ventilation 5 5 0 0 0
Other and Unknown 8 6 -0 0 2
Other and Unspecified Liquid 183 182 0 0 1
Hydrocarbons
Limited Time - Happenstance 134 134 0 0 0
Protective Clothing 34 34 0 0 0
Respirators 1 1 0 0 0
Natural Ventilation 13 13 0 0 0
Other and Unknown 1 0 - 0 0 1
Alcohol and Ethers 304 302 0 1 1
No Control 2 0 0 1 1
Limited Time - Happenstance 269 269 0 0 0
Protective Clothing 3 3 0 0 0
Respirators 3 3 0 0 0
Forced Ventilation 22 22 0 0 0
" Natural Ventilation 5 5 0 0 0
Esters 8 8 0 0
Limited Time - Happenstance 8 8 0 0 0
Halogenated Hydrocarbons 286 176 3 107 0
No Control 7 0 0 7 0
Limited Time - Happenstance 195 141 0 54 0
Protective Clothing 2 2 0 o 0
Respirators 2 2 0 0 0
Forced Ventilation 62 17 1 44 0
Natural Ventilation 4 2 2 0 0
Other and Unknown 14 12 0 2 0
Ketones
Acetones 168 16l 7 0 0
No Control : 6 0 6 0 0
Limited Time - Happenstance 141 141 0 0 0
Respirators 7 6 1 0 0
Natural Ventilation 14 14 0 0 0
Methyl Ethyl Ketones 129 124 0 5 0
No Control 5 0 0 5 0
Limited Time - Happenstance 116 116 0 0 0
Forced Ventilation 8 8 0 0 0




Table 5a {con't)

Total Level of Control

Hazard Croup and Type of Control Adequate |Inadequate [Marginal |Unknown
Other and Unspecified Ketones 31 25 0 5 1
No Control 6 1 0 5 0
Limited Time - Happenstance ' 20 20 0 -0 0
Protective Clothing 2 2 0 0 0
Forced Ventilation 2 2 0 0 0
Other and Unknown 1 0 0 0 1
Scolvents
Paint, Varnish, Shellac, and 186 180 2 & o
Lacquer Thinners
No Control 1 0 1. 0] 0
Limited Time - Happenstance 80 89 1 0 0
Protective Clothing 3 3 0 0 0
Respirators 46 42 0 4 0
Forced Ventilation ‘ 44 44 0 0 0
Natural Ventilation 2 2 0 0 0
Other Solvents 45 35 6 4 0
No Control 8 0 6 2 0
Limited Time - Happenstance 35 35 0 Q a
Limited Time - Design 2 0 0 2 0
Acids 260 221 0 35 4
Limited Time - Happenstance 55 43 0 12 0
Limited Time - Design 2 2 0 0 0
Protective Clothing 111 111 0 0 0
Respirators 4 1 0 3 0
Forced Ventilation 43 32 0 11 0
Natural Ventilation 38 32 0 2 4
Other and Unknown 7 0 0 7 0
-Alkalis 156 151 1 2 2
No Control . 1 c 1 0 0
Limited Time - Happenstance 104 102 0 2 0
Protective Clothing 42 40 0 0 2
Forced Ventilation 9 g 0 0 0
Aldehydes 37 20 0 15 2
Limlted Time-Happenstance 8 7 0 1 0
Protective Clothing 10 10 0 0] 0
Forced Ventilation 3 1 0 0 2
Natural Ventilation 16 2 0 14 0
Inorganic Anions 98 78 14 5 1
Limited Time - Happenstance 31 30 0 0 1
Protective Clothing 38 33 0 5 0
Respirators 1 1 0 0 0
Forced Ventilation 21 7 14 0 0
Natural Ventilation 7 7 0 0 0




Table 5a (con't)

101<
Total Level of Control
Hazard Group and Type of Comtrol | Adequate|Inadequate[Marginal |Unknown
Phenols and Related Compounds 349 125 8 216 0
Limited Time - Happenstance 76 21 0 55 0
Protective Clothing 158 84 8 66 0
Respirators 8 8 0 0 0
Forced Ventilation 59 6 0 53 0
Natural Ventilation 42 0 0 42 0
Other and Unknown 6 6 0 0 0
Miscellaneous Chemicals
Dyes and Inks 148 117 0 31 0
No Control 34 4 0 30 0
Limited Time - Happenstance 112 111 0 1 0
Protective Clothing 2 2 0 0 0
Natural Glues 129 128 0 1 0
No Control 1 0 0 1 0
Limited Time - Happenstance ‘121 121 0 0 0
Protective Clothing 4 4 0 0 0
Forced Ventilation 3 3 0. 0 0
Other Miscellaneous Chemicals 162 127 5 26 4
No Control 15 0 5 6 4
Limited Time - Happenstance 110 90 0 20 0
Limited Time - Design 1 1 0 0 0
Protective Clothing 27 27 0 0 0
Respirators 1 1 0 0 0
Other and Unknown 8 8 0 0 0
Plastics and Plastic Materials 431 337 5 54 25
No Control 4 1 2 1 0
Limited Time - Happenstance 250 225 0 1 24
Protective Clothing 75 39 0 ' 36 0
Respirators 21 3 8 9 1
Forced Ventilation 25 20 5 0 0
Natural Ventilation 56 49 0 7 0
Plant and Animal Products 163 135 0 20 8
No Control 13 10 0 1 2
Limited Time - Happenstance 111 104 0 1 6
Natural Ventilation 38 21 0 17 0
Other and Unknown 1 0 0 1 0
Environmental Conditions
Ambient Heat 355 326 0 28 1
No Comntrol ‘ 22 21 0 1 0
lLimited Time - Happenstance 62 51 0 11 0
Protective Clothing 120 120 C 0] 0
Respirators 4 A 0 0 0
Forced Ventilation 50 43 0 7 C
Natural Ventilation 69 60 0 9 0
Other and Unknown 28 27 0 0 1




Table 5a (con't.)

Total Level of Control
Hazard Group and Type of Control " |Adequate |Inadequate [Marginal [Unknown |
Ultra Violet 274 206 9 59 0
No Control 50 0 9 41 0
Limited Time - Happenstance 1 0 0 1 0
Protective Clothing 158 155 0 3 0
Other and Unknown 65 51 0 14 0
Vibration, Repeated Motion, 191 -3 0 44 144
Sudden Impact Blows
No Control 17% (0] 0 44 135
Limited Time - Happenstance 10 3 0 0 7
Other and Unknown 2 0 0 0 2
Neise 2,332 . 758 503 1,053 18
No Control 740 3 462 270 5
Limited Time - Happenstance 1,347 701 36 610 0
Limited Time - Design 22 17 0 5 0
Ear Protection 203 28 2 168 5
Other and Unknown 20 9 3 0 8
Other Environmental Conditions 135 59 1 12 63
No Control 53 1 1 6 45 o
Limited Time - Happenstance 43 40 0 3 0
Protective Clothing 12 12 0 0 0
Forced Ventilation 2 1 0 1 (0]
Other and Unknown 25 5 0 2 18
Other, Unspecified and Unknown 506 459 - 6 25 16
No Control 28 19 1 0 8
Limited Time - Happenstance 260 246 0 14 0
Limited Time = Design 4 4 0 0 0
Protective Clothing 113 108 0 5 0
Respirators 7 2 5 . 0 0
Forced Ventilation 57 S6 0 0 1
Natural Ventilation 20 10 0 6 4
Other and Unknown 17 14 0 0 3
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Table éa

Occupational Disease Surveillance Study

Unilversity of Washington - Department of Environmental Health

EMPLOYEES BY AGE, RACE AND SEX

Sex and Race Total | <20 | 20-29 [ 30-3% | 40-49 | >50 | Unknown
TOTAL 908 57 305 189 140 199 18
White 835 42 289 171 132 189 12
Other 73 15 16 18 8 10 6
Men 767 45 261 159 113 173 16
White 713 35 249 145 109 165 10
Other 54 10 12 14 4 8 6
Women 141 12 44 30 27 26 2
White 122 7 40 26 23 24 2
Other 19 5 4 4 4 2 0
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Table 7

Occupational Disease Surveillance Study
University of Washington - Department of Environmental Health

COMPLETION OF MEDICAL EXAMINATION, QUESTIONNAIRES,
AUTHORIZATION AND CONSENT FORMS BY AREA

(0]

) =

o e 3

o 4] fus

-l g ' o

Area a8 | £33

o = — 0 y

Qo o H o
B w H [/ = = E
TH ! 88 38 58
A | O oo <
TOTAL 908 874 1,081 (1,027
Tacoma 165 155 190 174
Seattle 348 335 397 388
Portland 355 345 454 430
Yakima 40 39 40 35




114=<- Table 8
Occupational Disease Surveillance Study
University of Washington - Department of Environmental Health
EMPLOYEES WHO COMPLETED
QUESTIONNAIRE BY YEARS OF EXPOSURE
TO SELECTED OCGUPATIONAL RISKS
Years of Exposure
Occupational ? ] ) Yes,
Exposure Total | Nome @ <1 1-5 ! 6-9 ;210  Years |Unknown
. ' ; . f 'Unknown
i { ! ‘ ! f
! P i
Coal Mine 1,080 ( 595 | 6 L 9 | 2 ! 4 . 10 | 455
i ﬂ % 5 5
! Other Mine 1,081 1 798 ' 10 ' 10 1 | o | 10 252
i f : | ]
H | : ! '
[ Quarry | 1,081 | 803 3 00 4 1 g (I 4 266 |
i i i | }
Foundry 1,081 3 724 | 32 | 35 6 | 15 28 241
_ . 3 | _
Pottery 1,081 J 811 0 o0 I 15 o | 2es
| a |
Fiber Mill 1,081 i 799 | 5 4 o | 4 4 265
P
| Other Dust 1,081 | 523 | 66 | 125 31 ! 4 | 108 188
| |
| Welding Fumes 1,081 473 56 108 38 61 - 194 151
§ Exhaust 1,081 | 502 | 38 | 125 31 41 160 184
1
| Noise 1,081 | 238 | 57 | 165 59 120 319 123
| Heat 1,081 |. 473 | 35 | 94 | 18 | 37 | 216 | 208
! . : |
| Arsenic 1,081 | 829 4 8 i 4 2 | 18 216
© Asbestos 1,081 { 803 8 8 3 3 1 52 204
| Benzene 10810 823! 2 | 2 1 3 3 32 | 216
; | | : :
. Beryllium [ 1,081 - 838 1 f 01l 10 226
| | ;
| Cadmium L 1,081 805 | 3 | 14 4 Lo 32 1 219
? | ‘ , | | =
| Carbon Tetrachloride . 1,081 | 746 | 12 | 24 5 13 1 69 | 212
1 | ! ) | .
| : ) i ‘ _
. Chromic Acid Mist 1,081 | 790 r 7 { 19 L__ 6 7 ‘ 36 , 216
i ' 1 i J




Table 8 (con't.) 11&5

Years of Exposure
Occupational Yes,
Exposure Total | None | =<1 1-5 6-9 >10 Years |Unknown
Unknown
Epoxy Resin 1,081 716 23 46 4 10 86 196
Fiber Glass 1,081 710 32 . 43 6 5 92 193
| .
Lea ’ | 1
? d 1,081 691 25 35 9 44 96 . 18
Mercury 1,081 824 2 3 1 5 26 220
Microwaves, Lasers 1,081 | 828 5 7 1 0 15 | 225
Pesticides | 1,081 | 788 | 11 23 2 3 34 220
Radioactive Materials 1,081 819 8 ! 6 2 1 1s | 230
Solvents 1,081 661 22 56 14 9 108 211
Others 1,081 574 | 27 i‘ 65 22 17 154 222
f v
| |
Lo e
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s i*f Table 9

Occupational Disease Surveillance Study
University of Washington - Department of Environmental Health

a. MEDICAL HISTORY QUESTIONNAIRE - PROPORTION OF WORKERS
WITH ONE OR MORE POSITIVE AND WORK RELATED
ANSWERS BY AREA

Workers Workers with One or More
Area and Stratum Completing Positive Answers | Work Related Answers
Questionnaire Workers | Percent Workers Percent
TOTAL 1,081 970 89.7 798 73.8
Tacoma 190 168 88.4 136 71.6
Seattle 397 353 88.9 293 73.8
Portland 454 415 91.4 339 74.7
Yakima 40 34 a 30 a

a - Percent not computed if denominator (workers completing questionnaire) is less
than 100, .

b. MEDICAL HISTCRY QUESTIONNAIRE - AVERAGE NUMBER OF
POSITIVE AND WORK RELATED ANSWERS PER EMPLOYEE BY AREA

Workers Positive Answers Work Related Answers
Area and Stratum Completing Number Per Number Per
Questionnaire Worker Worker
TOTAL 1,081 6,696 6.2 3,254 3.0
Tacoma 190 942 5.0 472 2.5
Seattle 397 2,570 6.5 1,255 3.2
Portland 454 2,936 6.5 1,407 3.1
Yakima 40 248 6.2 120 3.0




Table 9c

Occupational Diseage Surveillance Study

University of Washington - Department of Environmental Health

POSITIVE RESPONSES TO MEDICAL HISTORY QUESTIONNAIRE (Percent!)

Question Percent’
Number Medical History Questionnaire Positive| Job
‘ ' Related
1. Has your eyesight blacked out completely any time in the 3.8 1.4
past year?
2. Do your eyes often blink or water? 21.9 14,3
3. Do you often have bad pains in your eyes? 9.0 5.5
4, Are your eyes often red or inflamed? 20.0 13.5
5. Are you often troubled with bad spells of sneezing? 15.6 9.6
6. Is your nose continually stuffed up? 23.2 14.2
7. Do you suffer from a constantly running nose? 10.0 6.2
3, At any time In the past year, have you had bad 6.4 2,0
nose bleeds?
9. Do you frequently suffer from heavy chest colds? 7.4 3.3
10. When you cat;h a cold, do you usually have to go 8.5 2.7
to bed?
11. Are you troubled by constant coughing? 8.7 4.5
12, Do vou cften have difficulty in breathing? 9.8 4.6
13. Do you get out of breath long before anyone else? 11.1 3.2
14. Do you have pains in the heart or chest? 16.7 3.5
15. Dﬁes your heart often race like mad? 8.8 2.2




Table 9¢ (con't.)

[Questiod Percent’
Number Medical History Questionnaire Positive| Job
Related
16. Are your ankles often badly swollen? 4.5 2.4
17. Did a doctor ever say you had varicose veins | 6.9 3.0
(swollen veins) in your legs?
1€. Do cold hands or feet trouble you even in hot weather? 4,9 0.9
19. Do you have a chronic chest conditien? 4.7 1.6
20, Has a doctor ever said your blood pressure was 14.3 1.4
too high?
21, Has a doctor ever said you had heart trouble? 5.9 0.4
22. As an adult, have you suffered from asthma? 3.4 1.1
23. Have you ever had T.B. (tuberculosis)? 0.9 -
24, Are you troubled by sore gums? 6.1 0.2
25. Is your tongue usually badly coated? 4.1 0.7
26, Have you lost your appetite in the past year? 9.4 2.3
27. Do severe pains in the stomach often double you up? 5.1 1.6
28. Has a doctor ever said you had stomach ulcers? . 10.4 2.7
29, Do you suffer from frequent loose bowel movements? 7.2 0.7
30. At any time in the past year, have you had severe 1.6 0.5
bloody diarrhea?
31. Do you constantly suffer from bad constipation? 3.0 0.5
32. As an adult, have you ever had jaundice (yellow 3.3 -—
eyes and skin)?
33, Have you ever had serious liver or gall bladder trouble? 4,1° 0.1
34, Are your joints often painfully swollen? 6.0 3.0
35. Are your muscles and joints stiff when getting out of 17.2 7.9
bed in the morning for at least 15 minutes? .




Table 9c¢ (con't.)

Question] Percent’
Number Medical History Questionnaire Positive| Job
Related
Je. Do you usually have severe pains in the arms or legs? 10,2 5.2
37. Are you crippled with severe rheumatism (arthritis)? 1.5 0.6
38, Do weak or painful feet make your life miserable? 7.4 5.3
39. Do back pains make it hard for you to keep on with 11.9 8.7
your work?
40. Are you troubled with a serious bodily disability 3.5 1.8
or deformity?
41, Is your skin very sensitive or tender? 13.1 4.9
42, Do cuts In your skin usually stay open a long time? 6.5 3.6
43. Are you often bothered by severe itching? 12,3 7.1
44, At any time in the last five years, have you had 30.4 16.6
skin conditions such as red inflamed skin, tiny
blisters, dry scaling skin, cracked skin?
45. At any time in the last five years have you had 13.3 4,7
hives or any other allergic skin conditions?
46. At any time in the last five years, have you had skin 25,2 4.4
conditions such as acne, pimples, warts or patchy
loss of hair? ‘
47. Do you suffer badly from frequent severe headaches? 12,9 7.1
48, Do you often have spells of severe dizziness? 4.4 1.4
49. Do you frequently feel faint? 3.7 1.2
50. At any time in the past year, have you had any periods 21.3 6.8
of tingling or numbness in your arms or legs?
S1. At any time in the past year, was any part of your 1.0 0.6
body paralyzed?
52. At any time in the past year, have you been unconscious? 3.1 0.3
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Table 9¢ (con't.)

Question Percent’
Number Medical History Questionnaire Positive Job
Related

53. Has a doctor ever sald yvou had kidney or bladder disease? 5.7 0.6

34, Do you often get spells of complete exhaustion 11.5 6.7
or fatigue?

55. Do you usually get up tired and exhausted in the morning? 19.0 7.5

56, At any time in the past five years, have you had any 9.1 3.6
periods of frequent illness?

57. At any time in the past five years were you treated 2.7 0.5
for severe anemia (thin blood)?

58. Did a doctor ever treat vou for tumor or cancer? 5.2 0.2

59. Did you have a serious accident or injury on the job 16.1 16.1
in the past 12 months? for example, broken bone, brain
concussion, deep cut requiring stitches, back injury,
particle in eye, smashed finger?

60. Did yéu have a minor accident or injury on the job in 45.0 45.0
_the past 12 months? for example, sprain, bruise, minor
cut?

61. Have you ever been unable to work on a job because of 5.6 5.6
sensitivity to chemicals, dust, sunlight, etc.?

62, Have you ever been unable to work on a job because of 2.8 2.8
inability to perform certain motions?

63, Have you ever been unable to work on a job because of 3.1 3.1
inability to assume certain positions?

64. Have you ever been unable te work on a job because of 7.3 7.3

‘ other medical reasons ? <
Specify

Each percent relates to the total number of questionnaires completed, 1,081,
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Table 10a

Occupational Disease Surveillance Study
University of Washington - Department of Environmental Health

REQUIRED MEDICAL EXAMINATION PROCEDURES BY AREA

Medication Use Height Weight Blood Pressure Visual Acuity
Area No Yes ‘| No Yes No Yes |° No Yes No Yes
Total 177 731 3 905 3 905 53 855 10 898
Tacoma 138 27 3 162 3 162 45 120 8 157
Seattle 1 347 0 348 0 348 0 348 V; 348
Portland 20 335 0 355 0 355 1 354 2 353
Yakima ) 18 22 0 40 0 40 -7 33 0 40

Note: The answers indicate whether or not the procedure was performed or the questions
asked of the patient.




Table 10b, Part 1

Occupatilonal Disease Survéillance Study
University of Washington - Department of Environmental Health

COMPLETED MEDICAL PRCCEDURES BY INDICATION

S I 31 -1 I I [ Y - )

Completed Medical 5 El 8% 3% & | % | Fa) B8 AR
Procedures by g g SE| @5 = o “Hl 82| 9E|dE
Indication by Area ° ° 9470 3938 o H 58| B~ | 83| 8%
o -l L3N] [V} [+1] =] a Qo 7] V)|

= o ool oa = o] gu|l g ] @

< | 25] -4 3 g g o o '-JE —~ g g é

Total 908 | 908 | 908 | 908 908 908 | 908 908 908 | 908
No, not indicated!| 421 45 58 | 822 537 902 517 476 714 865
No, Andicated 45 22 43 13 46 1 27 43 14 3
Yes 442 B41 | 807 73 325 2 364 | 389 179 37
Unknown 0 0 0 0 0 | 3 0 0 1 3
Tacoma 165 165 165 | 165 165 165 165 165 165 165
No, indicated 5 16 23 11 14 0 3 20 7 0
Yes 64 120 109 2 42 2 18 11 0 0
Unknown 0 0 0 0 0 0 0 0 0 0
Seattle 348 348 | 2348 348 | 348 348 | 348 | 348 348 348
No, not indicated| 117 1 4 | 324 146 | 345 217 | 217 265 | 344
No, indicated 19 0 0 1 2 1 17 14 7 0
Yes 212 347 344 23 200 0 114 | 117 75 1
Unknown 0 0 0 0 0 2 0 0 1 3
Portland 355 355 | 355 355 | 355 355 | 355 | 355 | 355 355
No, not indicated| 168 15 19 307 282 | 354 156 103 251 355
No, indicated 21 6 6 1 29 0 7 6 0 0
Yes 166 | 334 | 330 47 44 0 192 246 104 0
Unknown -0 0 0 0 0 1 0 0 0 0
Yakima 40 40 40 40 40 | 40 40 40 40 40
No, not indicated]| 40 0 2 39 0 40 0 22 40 1
No, indicated 0 Q 14 0 1 0 0 3 0 3
Yes 0 40 24 1 39 0 40 15 0 36

. Unknown 0 0 0 0 0 0 0 0 0 0

Note: Indication refers to whether or not the procedure was performed as indicated
by the workers' exposures at the time of the medical examination. It does
not refer to the usefulness of the outcome in helping to make a diagnosis.
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Table 10b, Part 2 Al

. Occupational Disease Surveillance Study
University of Washington - Department of Environmental Health

INDICATED MEDICAL PROCEDURES BY AREA (Percent)

SElat )l a | s | L3 B L8
s op|E3lss| § | T z3len| B %%
2 8] oo - 8 1 [ o3 = oo =t =]
g g | SE|¥E | ™ Mol 8Dl %8lwE] a8
Indication by Area 5] o Rt Y R o 9 O ou @ o
- - [T S O o (523 [} Q ~ [« Q “w W
] ot m®» ! no bt = D o = 0 IR
> =3 [T o o o o & o L @ =V}
< 125) [~ 8‘ g(g (& o [ ] g = 3 8‘ 8,
[ [
- Total,Indicated (487))(863) | (850) | (86) [(371); (3) [(3%1) (4322 (193)| (40
100.01100.0[100.0 100.90| 100.0|100.0| 100,0
Not Completed 9.2 2.5 5.1 | (13) 12.4] (1) 6.9 10.0f 7.2 (3)
Completed 90.8 |97.4 |94.9 | (73> 87.6| (2) |93.1 90.0(92.7 (37
Tacoma, Indicated (69)1(136) | (132)|(13) | (56)| (2) | 21} 3L)| (D | (O
100.0(100.0
Not Completed (5)] 11.8| 17.41(11) | (14)] (O) (3 @ | O
Completed (64)} 88.2} 82.6| (2) (42)| (2) (18) 1 (11)| (O (0)
Seattle,Indicated> (231) | (347) | (344) | (24) 202 (1) {(131)i(131)|(82) {1)
100.0}100.0(100.0 100.0 100.0,100.0 :
Not Completed 8.2 0 0 (1) 1.0 (1) |13.0 10.7 (7| (O
Completed 91.7|100.0100.0|(23) 99.0{ (0) |87.0 89.3| (751 (1)
Portland, Indicated (187) | {340) t (336){ 48 (73)] (0) [(199)(252)| (104)| (0)
100.0100.0(100.0 100.0:100.0{100.0
Not Completed 11.2 1.8| 1.8| (L 29 (O 3.5 2.4 O (0
Completed 88.8| 98.2) 98,2 (47)} (44) (0) [96.5 87.6{100.0( (0)
Yakima, Indicated (0) | (40)| (38)) (1) | (40) (0) | (40)| (18) | (39
Not Completed - (0) 0y (14| (O (1} O (0 (3)| (0) (3)
Completed (0) (40) | (24) | (D (39) (0 (40) | (15)| (O (36)

Note: See Table 1llb, Part 1 for distribution of indicated tests among all
persons completlng medical examination.

( ) number of cases; percents not computed 1f denominator is less than 100.



Table 1lla

Occupational Disease Surveillance Study
University of Washington - Department of Environmental Health

MEDICAL CONDITION! BY OCCUPATIONAL RELATIONSHIP

L Probable Can't Evaluate | Suggestive Probable
Medical Condition Total | Occupational and History Ron-Occupa-
Dissase Doubtful kFional Disease
TOTAL 1,116 346 151 113 506
Anemia and other diseases of blocd 49 7 21 1 20
Conjunctivitis and Other Conditlons of the Eye 74 31 1 24 18.
Refractive Errors 84 0 1 0 83
Hearing Loss, mild 86 68 12 0 6
Hearing Loss, moderate 32 26 4 0 2
Hearing Loss, advanced 4 2 2 0 0
Heering Loss, possible threshold 16 0 16 0 0
Hypertension 138 1 0 "] 137
Hezrt Disgase 14 0 1 0 13
Cther Diseases of Circulatory System 3 0 0 0 3
Respiratory Conditions, Excluding Upper 288 49 76 11 153
Upper Respiratory Conditions 73 38 2 21 12
Skin Conditiocns 128 64 4 35 25
Diseases of Musko-Skeletal and Comnective 28 - 9 2 7 10
Tissues

Symptoms and Il1l Defined Conditilons 17 1 6 1 9
Non Sywptomatic Conditious 27 27 4] 0 a
Toxic and Other Adverae Iffects 23 9 1 13 0
Low Grade Toxic Effects 14 13 1 0 0
Other GConditions 17 1 1 8] 15

Note: Probable occupational disease - Manifestatlions of disease are consistent with those known to resultr from
excessive exposure to a given injuriocus agent; this injurious agent 1s present in the patlent's working
environment and significant contact in course of usual duties 1s likely.

Doubtful occupational disease - 1) Manifestations of disease are mnot entirely consistent with these known to
result from excessive exposure to an injurlous agent or 2) manifestations of illness are consistent with those
known but no significent contact with alleged injurious agent can be established,

Suggestive History - Manifestations of disease as given in history are consistent with those known to result
from excesalve exposure to a given injurious agent; thils exposuze 18 or has taken place; there 1s no objective
evidence of disease at the time of the medical examination,

Cannot be evaluated - an associatlion between disease and occupational factors has never been clesrly established;

e.g. cardiovascular disease, respiratory infections, mental and psychoneurotic episcdes.

Non-occupational - Manifestations of disease but no relationship to occupstional exposures.

'Does nor include employees who took hearing tests only.
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Table llc

Occupational Disease Surveillance Study
University of Washington - Department of Environmental Health

PROBABLE OCCUPATIONALLY INCURRED CONDITIONS
(ALL PARTICIPANTS IN MEDICAL EXAMINATION)
BY LEVEL OF EXPOSURE CONTROLS
RATES PER 100 WORKERS

All levels of Control One or More
Workers Inadequate/Marginal Exposure
Conditions with Condition Workers |Workers with| Rate
| Workers Rate Condition
All , 908 2582 28.4 480 1872 39.0
Respiratory 908 73 8.0 480 47 9.8
Skin . 908 64 7.0 480 43 9.0
Eye 908 . 31 3.4 480 24 5.0
Hearing Loss 908 96 10.6 480 78 16.2

g Conditions do not total because a worker could have one or more probable
occupationally incurred conditions.



Table 114

Occupational Disease Surveillance Study
University of Washington - Department of Envirommental Health

PROBABLE OCCUPATIONALLY INCURRED CONDITIONS

BY WORKERS EXPOSED TO SELECTED EXPOSURES BY LEVEL OF
EXPOSURE CONTROL

RATES PER 100 WORKERS

1z7<

e

All Levels of Control One or More
Selected Exposure Inadequate/Marginal
and Condition Workers Exposure
with Workers
WorkersiCondition| Rate with
Workers (Condition | Rate

Respiratory/Systemic Irritants

Respiratory/Systemic Conditions {517 63 12.2 g 141 23 16.3

;

Skin Irritants

Skin Conditions 600 50 8.3 179 24 13.4
Noise'®

Mild Hearing Loss 724 101 14.0 511 89 17.4

Moderate Hearing Loss 724 32 4.4 511 28 5.5

Advanced Hearing Loss 724 3 0.4 511 2 0.4
Halogenated Hydrocarbon Solvents - -

All Conditions ‘ 52 12 (23.1) 8 1 a

Respiratory Conditions 52 3 (5.8§ 8 it a

Skin Conditions 52 8 (15.4)" 8 0 -
iLead ’
| All Effects of Lead 105 18 17.1 | 34 8 a
| Blood Conditioms 105 5 4.8 | 34 3 a
i Non-symptomatic Conditions? i 105 10 9.5 34 . 4 a
‘L Toxic Effects . b 105 6 5.7 34 2 a

'Includes workers exposed to noise who completed medical and workers
exposed to noise who took hearing test only.

2Elevated blood leads, no other signs or symptoms.

aRate not computed if denominator under 50; in .( ) if denominator between 50-100.
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Table 12b

Occupational Disease Surveillance Study
University of Washington - Department of Environmental Health

COMPARISON OF PROBABLE OCCUPATIONAL DISEASE CONDITIONS FOUND ON MEDICAL

129<

SURVEY WITH THE EMPLOYER'S LOG AND WORKMEN'S COMPENSATION CLAIMS

Compensa~-|Survey | Survey Log All
Probable Occupaticnal Disease Condition " Total | Survey | Log [tlonClaims| and and and Three
Only |Only. Only Log Glaims | Claims

TOTAL 451 399 11 13 2 20 6
Anemia and Other Disesses of Bleod 7 7
Conjunctivitlis and other Conditions of Eye 40 30 2 1 7
Refractive Errors
Hearing Loss, Mild 113 113
Hearing Loss, Moderate 39 39
Hearing Loss, Advanced 4 4
Unknown Hearing Loss 1 1
Hypertenasion 1 1
Respiratory Conditions excluding upper 51 49 1 i
Upper Respiratory Conditions 39 39 ‘
Skin Conditions 76 58 6 3 1 3 5
Diseases of Musko-Skeletal and 13 8 2 2 1

Connective Tissues

Symptoms and Ill-Defined Conditions 1 1
Non-Synptomatic Conditions 27 27
Chemical Burna 6 1 3 2
Toxilc and Other adverse effects 17 9 3 2 3
Low Grade Toxic Effects 13 13
Other Conditions’ 3 1 2

1 Tnecludés conditions such as diseases

of digestive system and epididymitis.
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STANDARD INDUSTRIAL CLASSIFICATIONS INCLUDED IN THE SURVEY

I. Agriculture

011 Field Crops
012 Fruits, Tree Nuts, and Vegetables

II. Lead Using Industries

4. 2711 Newspapers: Publishing, Publishing and Printing
2751 Commercial Printing, Except Lithographic

B, 2791 Typesetting
3362 Brass, Bronze, Copper, Copper Base Alloy Castings
3369 Nenferrous Castings, not elscwhere classified
3691 Iron and Steel Forgings
7539 Automobile Repair Shops, not elsewhere classified

I1I. Chlorinated Hydrocarbon Solvent Uéing Industries

A. 3079 Miscellaneous Plastic Products

3471 Electroplating, Plating, Polishing, Anodizing and Coloring

3479 Coating, Engraving, and Allied Services, not elsewhere classified

3494 Valves and Pipe Fittings, Except Plumbers' Brass Goods

3564 Blowers and Exhaust. and Ventilation Fans

3811 Engineering, Laboratory, and Scientific and Research
Instruments and Associated Equipment

3841 Surgical and Medical Instruments and Apparatus

3842 Orthopedic, Prosthetic, and Surgical Appliances and Supplies

3843 Dental Equipment and Supplies

3851 Ophthalmic Goods

B. 7216 Dry Cleaning and Dyedng Plants, Except Rug Cleaning
IV. Other Industries

085 Forestry Services

261 Pulp Mills

262 Paper mills, Except Building Paper Mills

263 Paperboard Mills

270 Printing, Publishing, and Allied Industries

280 Chemicals and Allied Products

290 Petroleum Refining and Allied Industries

300 Rubber and Miscellaneous Plastic Products

330 Primary Metal Industries

340 Fabricated Metal Products, Except Ordinance, Machinery, and

Transportation Equipment

350 Machinery Except Electrical

360 Electrical Machinery, Equipment, and Supplies

373 Ship and Boat Building and Reparing '

379 Miscellaneous Transportation Equipment

421 Trucking, Local and Long Distances

458 Fixed Facilities and Services Related to Air Transportation
723 Beauty Shops

753 Automobile Repair Shops ‘
1752 Floor Laying and Other Floorwork, not elsewhere classified
2042 Prepared Feeds for Animals and Fowls
2432 venear and Plywood
2491 Wood Preserving
2489 Wood Products, not elsewhere classified
3791 Trailer Coaches
5591 Boat Dealers
5599 Aiverafr and Aurtomobile Dealers, not elgewhere classified

Source: (8)



A

< ’ =

Appendix IIa
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Excerpts From Lead Protocol

Industrial Hygiene Inspection and Analytical Criteris

A.

Walk-Through Survey

Employee exposure to lead and lead compounds will be identified and exposure

control methods rated as: adequate, inadequate, or marginal. Assessment
will be in terms of types of exposure, i.e. fume or particulate, duration
of exposure, and likelihood of significant airborne concentrations. Key

considerations in arriving at conclusions regarding the adequacy of control
measures include:

1. type of exposure;

2. presence or absence of local exhaust or dilution ventilation;

3. manner of use;

4. use of personal pfotective clothing and equipment;

5. appearance of employee (skin, clothing);

6. appearance of work area (accumulation of dust, poor housekeeping);
7. assessment of comments made by employees and/or members of management,
Follow-up Surveys (Ancillary Project II). Some of the establishments
visited will be of sufficient interest, by reason of either inadequate
exposure control or significant medical findings, {(or both) to warrant

a re-visit. During the follow-up survey, employee exposure duration in
particular areas or operation will be more closely determined and meas-
urements of airborne contaminants will be performed. Lead fumes will be
collected by an electrostatic precipitator. Lead dust will be collected

by standard impingers or filter paper. Analysis will be by spectrophoto-
meter on a dithizone extraction.

Questionnaire, Medical Diagnostic and Other Statistical Criteria

A.

Questionnaire (Appendix VI)
The pertinent questions are:
1. Digestive system: 24, 26, 27, 31

2. Musculoskeletal system and connective tissue: 35, 36, 38, 39



3. Central nervous system: 47, 48

'

4, General fatigue: 54, 55

Routine Examination Procedures

1. Height

2. Weight

3. Visual acuity

4. Blood pressure

Special Examinations

1. History (See Lead Questionnaire, attached)

2, Physical examination

a.

general appearance (dull facial expression; grey pallor)
oral cavity (spongy gums, lead line, dental hygiene)
abdomen (for tenderness, listen for diminished peristaltic
activity)

musculoskeletal system and connective tissue (wrist drop)
rule out any conditions relating to the feet in connection

with pain in back and extremities,

3. Laboratory tests (refer: Lead, Medical Procedure Manual)

CBC and smear (note: look particularly for stippling)

Urinalysfé -~ routine urine lead (>150mm/liter) plus Delta - Amino -
Levulinic Acid (>20mm/liter)

Blood lead (.08mg/100 cc blood)

If blood lead is borderline (.04 - .08 mg %) with low grade symptoms,

then do urine excretion test. (See Medical Procedure Manual, Lead).
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LEAD QUESTEIONNAIRE . OMB 685 72178

l. Are you troubled by blceding gums? NO /7 YES [/

2. During the past year have you had periods of several wecks whefe you lost
your appetite or were unenthusiastic abouf cating even though you wcre
hungry? NO /[ / YES [/

3, During the past year have you had periods of several wecks when you were
troubled with dull stomach pains? NO C__/ YES /:/

4, During the past year have you had periods of sluggish bowel movements?

NO /7 YES [/

5. ﬁuring the past year:

(a) Have you had vague aches and pains in your arms and legs or in your back?
NO [/ YES [/ *  If YES, answer (b) below.

(b) Did these aches and pains occur even when you were at rest at night?
NO [/ YES [/ *

* NOTE TO PHYSICIAN: 1If YES, be sure to rule out any conditions of the
feet that may be the cause of these symptoms,

6. During the past year have you had periods of several weeks in which you had
dull headaches in the course of the day? NO [::7 YES [/
7. During the past year:
(a) Have you suffered from spells of unhappiness or exhaustion; have you f(ilt
disinterested in life?
NO [/ YES [/ I1f YES, answer (b) below.
(b) Are these feeliﬁg of unhappiness, exhaustion, or disinterest unresolved
after a night of sleep?
NOo [/ YES [/
8. Do you get up tired after a full night sleep?
No [/ YES [/
9. Have you noticed a change in the freqency of your sexual relations?

NO [/ YES [



Appendix IIb

Excerpts from Chlorinated Hydrocarbon Solvents Protocol

Industrial Hygiene Inspection and Analytical Criteria

A. Walk-Through Survey
Employee exposure to chlorinated hydrocarbon solvents will be identified
and exposure control methods rated as: adequate, inadequate, or marginal.
Assessment will be in terms of types of exposures, and likelihcod of signi-
ficant vapor concentrations., Key considerations in arriving at conclu-
sions regarding the adequecy of control measures include:
1., toxicity of hazardous nature of the solvent;
2. presence or absence of local exhaust or dilution ventilation;
3. manner of use;
4. use of personal protective clothing and eqﬁipment;
5. appearance of employees (skin, clothing);
6. solvent temperature and exposed surface area;

7. intensity of solvent odor;

8. assessment of comments made by employees and/or members of
management. .

B. Follow-up Surveys (Ancillary Project II). Some of the establishments
' visited will be of sufficient interest, by reason of either inadequate
exposure control or significant medical findings, (or both) to warrant
a re-visit. During the follow-up survey employee exposure duration in
particular areas or operation will be more closely determined and
measurements of airborne contamlnants will be performed. In the case
of the chlorinated solvents, airborne concentrations will be determined
by the use of a calibrated Davis Halide meter and/or by collection in
evacuated flasks and subsequent analysis by gas chromatography.

Questionnaire, Medical Diagnostic and Other Statistical Criteria
A. Questionnaire (Appendix VI)

The pertinent questions are:
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C.

1. Skin: 41, 42, 43, 44
2. Eyes: 2, 3, 4

3. Upper respiratory system:

4, Chronic effects on liver and CNS:

50, 52, 54
Routine Examination Procedures
1. Height
2. Weight
3. Visual acuity
4, VBlooa pressure
Special Examination

1. History

2. BSkin (see criteria- Manual of Medical Procedures)

3. Eyes (see criteria- Manual of Medical Procedures)

4., Chronic Effects

a. blo-assay of metabolites of chlorinated hydrocarbon in urine
(to be determined whether grab sample or collection at time
of known exposure 1.e., by industrial hygienist).

b. liver function profile

26, 32, 33, 47, 48, 49,



QUESTIONNAIKE ON NEUROLOGICAL CONDITIONS kX< 178
(chlorinated hydrocarbon solveut exposure)

In the past two years have you falnted or lost consciousness (passed out)?

No[:[

Yes [:[ If yes, complete answersheet I,

In the past twe years have you fallen down?

N [] S

Yes D 1f yes, complete answersheet I and answer the following question:
Did you feel dizzy or falnt before you fell? Yes [:] No]

In the past two ye‘ars have you ever suddenly lest your eyesight or been unable

- to see for a short period of time (in either or both eyes)?

ro  []
Yes | l If yes, complete answersheet I.

In the past two years have you ever suddenly seen double (or had double vision)?

No[—_—[

Yes [:[ ' If yes, complete answersheet I.

In the past two years have there been times when you were suddenly unable to
talk (or speak) normally?

No:]

Yes I:] If yes, complete answevsheet I.

In the past two years have you been suddenly unable to swallow normally?

No:l

Yes D If yes, complete answersheet I.

In the past two years have you had a sudden fecling of numbness or pins and needles,
(tingling), (loss of feeling), (dead fecling) in any part of your body?

‘No Cl

Yes :] If yes, complete answersheet I and answer the following question:

Was this the; 1., right side of your face [:l 4, left arﬁa D
2, left side of your face D 5. right lcg[:]

3. vight am I:] 6. left leg [:]



-~y
1‘-}8‘(:\.5?5 ¥
=8, ~In the past two years have you ever lost the power ot been pavalyzed in your
arms or legs or becn unable to move them?

NQD

Yes D If yels, complete answersheet I and the following question:

Was 1t the: 1. right am ] 5. teft am | ]

2. right leg [:l 6. left leg 1 I
3. right arm snd leg ] | 7. other 1

4, left arm and leg ] I
8. In the past two years have you had any dizzy spells?

Ro D

Yes ]:] ' If yes, complete answersheet II,

¢

10, How is your memory? Is 1it:

1. good []
2, poor ]
3. fair ]
4. very bad | |

1l. 1Is your memory:
1. as good as it used to be D
2. not as good as it used to be [ _ |

3. much worse than it used to be D

12. Do you remember things that happened many years ago?

1. Yes [:
2, No D

13, Do you rvemember things that happened last week?

1. Yes D
2. No [_—:]

14, Do you have or have you ever had diabetes?

Yes D
No —J



15,

16.

17.

18.

19.

139<

Did & doctor tell you that you had disbetes?

Yes i::]
No [::j

Do you have or have you ever hadepilepsy (seizures, spells)?

Yes [::]
No [::]

Did a doctor tell you that you have epllepsy?

Yes [::]
No [::]

Have you ever had a stroke?

Yes [::].
o []

If yes, did a doctortell you that you had a stroke?

Yes [:]
No [::I

OBTAIN NAME OF PHYSICIAN, HOSPITAL AND DATE

name

address

date
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Appendix Ilc

Excerpts from Agriculture Protocol

Industrial Hygiene Inspection and Analytical Criteria
A, Walk-through survey

The primary difference between the technique utilized for manufacturing
industries and that for agriculture will probably be the necessity to rely
nore on discussions with growers regarding the sequence of operations
conducted before and after the walk-through survey. Persistant herbicides,
pestlicides or other chemical agents may have been applied several days
before the walk-through but still posing a risk at the time of the walk-
through. Similarly, knowledge of a forthcoming operation may be helpful. in
assessing occupational exposures to physical and chemical agents. The
conduct of the survey will differ little, iIn other respects, from that of
the industrial walk-through. Key considerations in arriving at conclusions
regarding the adequecy of control measures include:

type of exposure (chemical, physical, particulate etc.)
duration of exposure.

manner of use.

presence or absence of wind currents, magnitude and direction.
ambient temperature. '

. use of personal protective clothing and devices.

. assessment of comments made by workers and/or growers.

N W VR N PUR O
.

B. Follow-up surveys (Ancillary Project II).

Some follow-up surveys will be performed. Field collection airborne physical
or chemical agents will be accomplished using battery operated midget impin-
gers, membrane or papetr filter, length of stain tubes, or evacuated flasks,
as appropriate for the agent in question. Amnalysis of collected samples will
also be as appropriate for the agent in question. In the case of parathiom,
collection and analysis will be performed utilizing midget impingers with
subsequent chemical treatment for analysis by a spectrophotometer.

Questicnnaire, Medical Diagnostic and Other Statistical Criteria.
Agriculture has been selected as a target stratum in the study in order for us
to ascertain whether the methods devised for identifying occupational disease in

non agricultural industry can be applied in agriculture.

/vBasic procedures will be used.



Appendix ' IIc {cond.)

The Occupational Health Questionnaire will be completed by all workers selected
for the medical survey. Since some of these agricultural workers do not under-
stand English, a translator will be available to help them.

Reoutine Examination Procedures

Height
Weight
Visual acuity
Blood pressure

£ W o

Special Examinations and laboratory tests

1. History

2, Special examinations and laboratory tests will be based upon current
exposures as determined by the industrial hygienist, past exposures
as determined by answers in the questionnaire, and interview with
the physician., ‘

3. Workers known to have been exposed to pesticides will complete a
special questionnaire at the time of the medical examination.
(See attached.)
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Past Episodes of Illness Due to Agricultural Chemicals

Note to interviewcr: This questionnaire is to help the physician evaluate possible
past episodes of illness due to agricultural chemicals, With every "yes" answer,
ask the following question: (What do you think caused this?) Then prabe:

4-

Does worker relate this to use of pesticides and other agricultural chemicals,

What were the circumstances at work when these symptoms occured? (Such as
spillage, equipment malfunction, drift, poor work practices, early re-entry).

Wes the worker using any protection at the time? (Such as rubber gloves,
mask or respirator, -coveralls, rubber boots, long sleeves.)

How many occurrences of these symptoms has worker had,

In the past two years have you:

1.

2.

3.

been aware of periods of bodily discomfort as though you were about to get sick?

No [_] Yes [ —/ Probe:

had periods of feeling tired not explained by your usual work?

No [/ Yes [/ Probe:

had periods of confusion, i.e. feeling mixed up?

No [~/ Yes [/ Probe:

suffered from headaches?

No [ ] Yes [7 Probe:

had periods of nervousness?

No 7 Yes [ 7 Probe:

had periods of feeling extra restless and under strain?

No [—7 Yes [J Probe:

had periods of light headedness?

No [ 7 Yes [ 7 Probe:




8.

9.

10,

11.

12,

13.

14.

15.

16.

17.

18,

B0
o 145%

had fainting spells?
‘No [ 7 VYes [ Probe:

had periods of dizziness?

No [ 7] Yes [7 Probe:

had skin rash?

No [7 Yes [ 7 Probe:

ever been unconscious?

No [ 7 Yes [ 7 Probe:

ever had periods of flushing of the skin?

No [T Yes [7 Probe:

had periods of increased sweating not explained by your usual work?

No [T7 Yes [7 Probe:

had periods of blurry vision?

No g Yes 7 Probe:

had periods of increased tearing of the eyes?

No [7 Yes [™7 Probe:

had trouble with soreness and {nflemmation inside your nnse?

No /=7 Yes 7 Pfobe:;

had trouble with- stuffed nose?

No [ 7 VYes :7 " Probe:

had periods of increased saliva in the mouth?

No /7 Yes [ 7 Probe:
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‘19, had periods of tightness in chest?

No [ 7 Yes [_J Probe:

20, had periods when it was difficult to breathe?

No 7 VYes [ 7 Probe:

21, had periods when you felt your heart beating?

No [~ 7 Yes [/ Prpbe:

22. had periods of being sick to the stomach?

No [ 7 Yes [ ] Probe:

23, had periods of vomiting?

Ne /77 Yes [ 7 Probe:

24, hsd periods of belly pain or cramps?

No /] Yes [_J Probe:

25. had runny stools? (diarrhea)

No [ 7 VYes [ 7 Probe:

26, had periods of muscular weakness?

No ] Yes [7 Probe:

27. had periods of feeling shaky?

No [7] VYes [ Probe:

28, had convulsions?

No [ 7 Yes [ Probe:

29, had periods of tingling and numbness of toes and fingers?

No (7] Yes [ Probe:

30. hed any periods of fever?

No [ ] VYes [ Probe:
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OMB 685 72178

Pasades Epidoadios de Enfermedades Causadas por Productos Quimicos Agritoles

Nota al entrevisatador: Este cuesticnario es para ayudar al doctor a evaluar
p081bles eplSOleS pasados concerniente enfermedades causadas per productos
qdlmlcos agrifoles. En cada respuesta de "SI" pregunte la siguiente pregunta:
(Que pienca usted que causc esto?) Entonces pregunte:

1.

Relaciona esto el trabajador al uso de pestilizantes y otros productos
quimicos agriéoles.

Cuales fueron las circumstancias en el trabajo cuando estas sintomas
ocurriercn? (Tal como derrames malfuncionamiento de equipo, apilamiento,
practicas de trabajo no deseadas, etc.).

En tal ocasion usaba al trabajador alguna clase de proteccién? (Tal
como guantes de hule, mafcara or respirader, sobretodo, botas de hule,

manga large).

Cuantas veces ha tenido el trabajador estas sintomas?

En los pasados 2 afics usted:

1. ha tenido momentos de malestares de cuerpo cano si se fuera ha enfeyrmar?

No

S1 Explique:

2. ha tenido momentos en que se siente cansado, lo cual no coincide con su trabajo
usual? '

No

Si Explique:

3. ha tenido periddes de confusiof, camo sintiendose confundido?

No

Sa Explique:

4. ha sufrido dolores de cabeza?

No

Si Explique:

5. ha tenido periddos de nerviosismo?

Ne

Si Explique:

1
1

6. ha tenido periddos en que se siente muy inquieto y bajo tensidn?

No

Si Explique: .

7. ha tenido mamentos en que se siente mariado?

No

Si Explique:
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8. ha tenido desmayocs?

No Si Explique:

9. ha tenido periédes de marcas?

No Si Explique:

10. ha tenddo erupcidn del cutis?

No Si Explique:

11. ha estado sin sentido?

No S1 Explique:

12. ha tenido momentos en que su piel se pone roja?

No Si Explique:

13. ha tenido periddos en que suda demasiado lo cual no coincide con su trabajo
usual?

No Si Explique:

14. ha tenido periddos que la vista se la nubla?

No 51 Explique:

15. ha tenido peribddos en que sus ojos lagrimean demasiado?

No Si Explique:

16. ha tenidc problemas de dolencias o inflamacidn adentro de la nariz?

No S1 Explique:

17. ha tenido problemas de respirar por la nariz debido a catarros?

No Si Explique:

18.. ha tenido periddos en que la boca se le pone salivada?

No S1i Explique:

19. ha tenido periddos en que sienta el pecho apretado?

No = 51 Explique:

20. ha tenido periddos en que le era dificil respirar?

No S1 Explique:




21.

22.

23.

24,

25.

26.

27.

28.

29,

3gd.

ha tenido periddos en que siente loc latidos de su corazon?

No S1 Explique:

»
<

E16 ”iﬁfg

ha tenido periddos de sentirse enfermo del estamago?

No S1 Explique:

ha tenido periddos de vonitar?

No S1i Explique:

ha tenido periddos de calambres o dolores del vientre?

No 81 Explique:

ha tenido diarrea?

No S1i Explique:

ha tenido periédos de debilidad muscular?

No S1i Explique:

ha tenido periddos de sentirse tembloroso?

No S1 Explique:

ha tenido convulsicnes o ataques?

No Si Explique:

ha tenido periddos en que los dedos de las manos y de los ples le hormigean

0 se le adormecen?

No Si Explique:

ha tenido periddos de fiebre?

No S1i Explique:



150

Appendix III

UNIVERSITY OF WASHINGTON
SEATTLE, WASHINGTON 9816

Schoal of Public Fealth and Compunity Medicine
Departinent of Lnvirommental fealth se34

Seartle Employer

Dear Sir:

The School of Public Health and Community Medicine of the University of Washingten
in Seattle will be conducting a special survey of occupational health in your es-
tablishment within the next 2 weeks. The purpose of this study 1s to develop a method
of occupational health surveillance. Some background and a brief description of the
study follow.

The Occupational Safety and Health Act of 1970 gives NIOSH (National Institutsz for
Occupational Safety and Health) the responsibility for determining the incidence of
occupational disease by such medical examinations and tests as are needed and through
contracts and grants with ocutside agencies, if advisable. The School of Public Health
and Community Medicine at the University of Washington has a contract with NIOSH to
develop and test a method for identifying the extent and kinds of occupational disease.
Results from thls study also will be used to help set appropriate OSHA standards for
the workplace. An advisory committee of representatives from management, labor and
government in the State of Washington is helping to coordinate this study.

The study consists of two phases. First there will be an environwental survey of
some 140 places of work, 48 in the Seattle area of which yours is one. This w1ll be
conducted by an industrial hygienist, Mr. F. J. Foster, of our staff. He will nocte
any occupational health hazards, evaluate the adequacy with which they are controlled,
and identify the workers exposed to these hazards. Typically, an industrial hygiene
survey provides infermation to management on the hazardous properties of chemical and
physical agents, the work situations Involving employee exposure, and methods to elimi-
nate or control the hazard.

When this part of thé survey has been completed, a majority of establishments in
the study will be chosen for the second phase, the medical appraisal. Assuming your
place of work is chosen for the medical, we would like to meet with you' at the con-
clusion of the environmental phase to discuss details and scheduling.

In gencral, production workers in tha sccond phase will complete an oceccupatlional
and medical history questionnaire and then have a medical examination tailored to
their occupational exposures. The results of the medical survey will indicate whether
the workers have developed any condition which can be ascribed to theses occupational
exposures, The medical findings will be related to past and current exposurcs using
criteria devgloped for diagnesing occupational disease. [ndividual results of the
medical examination will be made available only to the worker and his private physician
in accordance with the ethics of medical practice.

At the end of the survey, you will be previded with a summary of environmental and
medical findings and recomnmendations for your plant which may help you to evaluate any
changes that you may wish to undertake in anticipatiém of what may be necessary under
the Occupational Safety and Kealth Act of 1970. These findings will also be useful
for your contacts with the Washingron Industrial Safety and Health Administration.

Sincerely yours,

Pavid P. Discher, M.D.
Director, Occupational Health
Surve{llance Methods
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YOU ARD T OCCHUATTOHAL TEALTH LXAULHATION /5 /

HHAT'S COING 07

Two years ago Conpress passed o major b11l aflfecting every wocrking man and woman In

the Uniled States == the Occupational Safcey and Mealth Act of 1970, Thiua law

requives every cmpleyer to furuish hils ewployvees "safe aud healthful working conditions.”
The Occupational Safery and Health Adminisvravion (OSUA) Is required by that Jlaw to
determiue what coustitutes a sale and health{ul workplace and sct standards for ull
employers.,

To determine what these atandards should be requires study and research. You and
your cmployer are a part of the program of rescarch. The information gained in our
study of this establishment and the people who work here will help the government
deternilne the best ways to implemeont the new safety and health law. We neced to know
what kinds of diseases arc causcd by the materials and processes used by working

men ad women. Our research here, and in other places of work, will help us

find out.

A lot of information about job accidents exists. But there is little known about

the extent of occupational disecase. We, at the School of Public llealth and Community
Medicine in the University of Washington, are conducting this study for the federal
government to learn how often and what types of cccupational disease exist in the
United States. Your cooperation will help us develeop the type of information that
will lead to safer workplaces for all working Americans.

WIAT THE STUDY IS ALL AROUT:

The study consists of two parts:

First, an industrial hygienist made a survey of vour place of work., 1In his
survey, he carcfully noted what kinds of occupational hazards existed, how
they were controlled and which workers were exposed to the hazards.

Second, and this is where you come in, we will be conducting a medical survey of
workers. The medical survey will relate present and past job exposuras to see
i1f occupational disezse way be determined in this manner.

WHAT YOU ARE ASKED TO DO:

You will be asked to complete a health questionnaire, We cannot learn all we need
to know by just asking questions, so we also need to make some medical tests. After
you have completed the questicnnaire, an appointment will be made for you to have

& medical examination. :

The medical examination will be thorough in many respects, BUT IT WILL NOT BE A
COMPLETE EXAMINATICON. The examinarion will be specifically related to the hazards to
which you are exposcd. In some cases, a hearing test will be neccessary, sometimes

a blood study or an x-ray. THE EXAMINATION IS FREE.

The results of the examination will be made available only to you and your persocnal
physician, {f vou wish. The resulrs of your examination will not be mace ava:laole
to vour employcr, [f you have no physican, and the findings supgest you should sce
one, you will be so advised, '

YOUR RIGHT TO PARTICIPATE:

You cannot be diascharged or discriminated against on the job imn any way for parcicipating
in this study. The Occupational Safety and llealth Act, 1970, forbids an employer from
diacharping or discrimtnating apainst a worker Lecauge the worker has participated in

eny activicy under the provislon of the law, 7This study is befng conducted with the
cooperation of your employer.

YOUR COOPERATION IS VITAL

You have been chonen becnuse you are reprenentative of workern dofinp certain joba and
exposed to certaln working conditions. If you fall to keep your unedical exaninatlon,

vo will have that much less intormatfon about workers such as yourncll, We urge you +
to keep your appeintment. I[ you canunot, call and wef]l make another
appolntoent for you.

Thank you for your cooperattion,
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10) Describe what you do on your current job,

11) When did you start working at this place of work?

Appendix V

Form Approved

OMB No, 68-472178
Approval expires
December 131, 1973

University of Washington School of Public Health and Community Medicinc
- QCCUPATIONAL HEALTH QUESTIONNAIRE

PLACE OF WORK

Name of Bueiness 1)

Business Address 2)

(Zip)
WORKER IDENTTFICATION
3) Name
' (Last) (First) (Middle)
4) Address
(Zip)

5) Home Phone Number

7) Sex: MaleE Female/_-_/

8) Color or race:

Oriental [_-7 Other / [

6) Date of Birth

month / day / year

White 1::7 Black / _/ 1Indian (American) / /7

{specify)

OCCUPATIONAL HISTORY

In order to relate the possible effects of working conditions on your health,
we need to know your occupational background and especially some detail about

what you do on your current job,

9) What is your current occupation or job title?

you use:

the way you do it and the materials

month [/ year

Now, starting with the job you had just before the one you have now, and going
backward to your first job, please list as best you can all the jobs you have

ever held:

Years worked
(e.g. Weyerhauser - lumber

manufacturer, Sears - department

store)

Name of firm and type of business

Occupation or job title

Please turn page and continue



Have you ever worked in a Quaty Job: YES NO
at a coalmine?

at any other mine?

HOW LONG

speclfy
at a quarry? :

at a foundry?

at a pottery?

at a cotton, flax or hemp mill?

at any other dusty job?

specify

Have you ever worked in an ares where you
encountered; '

welding and soldering fumes?

exhaust from engines powered by such
fuels as garoline, diesel, propane?

noise?

hégt?

Have you ever worked with:

argenic?

asbestos?

benzene?

beryllium?

cadmium and its compounds?

carbon tetrachloride?

chromic acid mist?

epoxy resins?

fibrous glass?

lead?

mercury?

microwaves, lasers or masers?

pesticides (includes parathion, Systox,
toxaphene, DDT, arsenie, a,4D and
others)

radiocactive substances?

solvents such as trichlorethylene?

other chemicals, gases, fluids, metals
that you or your employer considered
to be dangerous or hazardous? .

specify, use chemical or trade name
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DIRECTIONS:

We are Interested in knowing if you have had any of the listed symptoms'or
conditions. If you have, check YES / / and answer the question below
before going on to the next numbcred question. If you have not had this

symptom or condition, check NO / / and proceed to the next numbered
question.

EXAMPLE: READ THIS BEFORE STARTING

l. Do your eyes often blink or water?

YES V] answer question belfow

Do you think this is caused

or made worse by your work? caused /V// made worse [::7 no [ 7
No [/ proceed to quaaon 2
2, Do you often have bad pains in your eyes?
YES /[ [/ answer question below
Do you think this is caused — - -
or made worse by your work? .caused / / made worse /_/ no [ _/
No AL proceed to question 3
NOW START, PLEASE ANSWER ALL QUESTIONS,
1. Hes your eyesight blacked out completely any time in the past year?
YES [ 7 answer question below
» Do you think this was caused
or made worse by your work? caused 1?:7 made worse 1::7. no l::?
No /7  proceed o question ? .
2., Do your eyes often blink or water?
YES /[ _/ anmswern question below
Do you think this is caused . _ -
or made worse by your work?. caused / / made worse / / no [ /
NO /7  proceed to questicn 3
3. Do you often have bad pains in your eyes?
YES / ]/ answer question below
Do you think this is caused _ - .
or made worse by your work? caused /__/ made worse / / no / /

NO S/ proceed to question 4



5.

7,

10,

Are your eyes often red or inflamed?
YES [ / answer question belfow

'Do you think this is caused
or made worse by your work? caused /[ / made worse / /

N [ 7 proceed to question 5

Are you often troubled with bad'spélls of sneezing?

YES [/ answer question below

Do you think this is caused
or made worse by your work? caused / / made worse /_/

NO L_/ proceed to question 6

Is your nose continually stuffed up?

YES /7 answer question below

Do you think this is caused
or made worse by your work? caused / / made worse / /

xo /7 proceed to question 7

Do you suffer from a constantly, running nose?

YES [ __/ answer question below

Do you think this is caused
or made worse by your work? caused / / made worse / /

No [/ / proceed to question §
At any time in the past year, have you had bad nose bleeds?
YES [ [/ answen question befow

Do you think this was caused
or made worse by your work? caused / / made worse / /

NO /[ 7  proceed to question 9

Do you frequently suffer from heavy chest colds?

YES /7 answer question below

Do you think this is caused
or made worse by your work? caused / / made worse / /

NO ./ /  proceed to question 10

When you catch a cold, do you usually have to go to bed?

YES [/ [/ answer question below

Do you think this is caused
or made worse by your work? caused / / wmade worse / /

N /[ / proceed to question 11

no

no

no

no

no

no

no



1l.

12,

13.

1‘4.

15.

15,

17,

-5a
Are you troubled by constant coughing?
YES [ [/  answen question below

Do you think this is caused
or made worse by your work? caused / / made worse / /‘ no /__/

NO [_/  proceed to question 12
Do you often have difficulty in breathing?

YES /7 answen question below

Do you think this is caused o
or made worse by your work? caused / / made worse / / no / /

NO Lj proceed to question 13

Do you get out of breath long before anyone else?

YES [/ answer question befow

Do you think this is caused '
or made worse by your work? caused / / made worse / / mno /

No [/ proceed to question 14

Do you have pains in the heart or chest?

YES [/ answer question below

Do you think this is caused
or made worse by your work? caused / / made worse / / no / /

No [ 7 proceed to gquestion 15

Does your heart often race like mad?

YES [/ answen question below

Do you think this is caused
or made worse by your work? caused / / made worse/ [/ no /_/

No [/ proceed to question 16

Are your ankles often badly swocllen?

YES [ _/  answer question below

‘Do you think this is caused
or made worse by your work? caused / / made worse / [/ no / /

NO /[ _/  proceed to question 17

Did a doctor ever say you had varicose veins (swollen veins) in your legs?

YES [/ amswer question below

Do you think this was caused
or made worse by your work? caused / / made worse / / no /_ /[

NO [/ proceed Lo quesiion 1§
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18, Do cold hands or feet trouble you even in hot weather? \512{ o

YES [/ answer question below

. Do you think this is caused
or made worse by your work? caused / / made worse / / no / /

No /7 proceed o question 19

19. Do you have a chronic chest condition?

YES /[ / answer question below

Do you think this is caused
or made worse by your work? caused / / made worse / / no / /

NO [/  proceed to question 20

20, Has a doctor ever said your blood pressure was too high?

YES [/ answer question befow

Do you think this was caused
or made worse by your work? caused / / made worse / _/ no / _/

NO [/ 7  proceed to question 21

21, Has a doctor ever said you had heart trouble?

YES [/ answer question below

Do you think this was caused .
or made worse by your work? caused / / made worse / / no / /

NO [/ /  proceed to question 22

22, As an adult, have you suffered from asthma?

YES [/  answer question below

Do you think this was caused
or made worse by your work? caused / / made worse / / no / /

NO [/ _/  proceed to question 23

23. Have you ever had T.B, (tuberculosis)?

YES [ _/ answer question below

Do you think this was caused
or made worse by your work? caused / / made worse / _/ no [/ /

NO /[ _/ proceed to quesition 24

24, Are you troubled by sore gums?

YES / / answer question below

Do you think this is caused
or made worse by your work? caused / / made worse /_/ mno /__/

NO /[ _/  proceed to juestion 25



‘£¥t> 25.. Is your tongue usually badly coated?

YES [/ answer question befow

Do you think this is caused
or made worse by your work? caused / / made worse / _/

NG [/  proceed to question 26
26, Have you lost your appetite in the past year?
YES [ 7 answer question belfow

Do you think this was caused
or made worse by your work? caused / / made worse / /[

NO /[ [/  proceed to question 27
27, Do severe pains in the stomach often double you up?

YES [ 7  answer question below

Do you think this is caused
or made worse by your work? caused / / made worse /_/

No [/ proceed to question 2§

28, Has a doctor ever said you had stomach ulcers?

YES [ 7 answer question below

Do you think this was caused
or made worse by your work? caused / / made worse / /

NO [/ /  proceed zo question 29
29, Do you suffer from frequent loose bowel movements?
YES /| answer question below

Do you think this 1s caused
or made worse by your work? caused / / made worse / /

NO [/ 7/  proceed to question 30

30, At any time in the past year, have you had severe bloody diarrhea?

YES [/ answer question belfow

Do you think this was caused
or made worse by your work? caused / [/ wmade worse /__/

NO [/ /  proceed to question 31

31. Do you constantly suffer from bad constipation?

YES [/ _/ answer question below

Do you think this is caused
or made worse by your work? caused /~_/ made worse /[

NO [/ proceed io question 32

no [/
no /__/
no / _/
no /7
no /
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32. As an adult, have you ever had jaundice (yellow eyes and skin)?

YES /[ 7 answer question below

Do you think this was caused .
or made worse by your work? caused / / made worse / _/ no / /

No [/ proceed o question 33

33. Have you ever had seriocus liver or gall bladder trouble?

YES [/ answer question befow

Do you think this was caused
or made worse by your work? caused / / wade wotse /__/ no / _/

No /[ /  proceed to question 34

34. Are your joints often painfully swollen?

YES [/  answer question befow

Do you think this is caused
or made worse by your work? caused / / made worse /_ /[ no [/ _/

NO [/ proceed to question 35

35, Are your muscles and joints stiff when getting out of bed in the morning
for at least 15 minutes?

YES /7 answer question befow

Do you think this is caused
or made worse by your work?  caused / / made worse / _/ no / /

No [/ / proceed to quesiion 36
36. Do you usually have severe pains in the arms or legs?

YES [/ /7 answen quut{én below

Do. you think this is caused
or made worse by your work? caused / / made worse / [/ no /_/

No /7  proceed to question 37

37. Are you crippled with severe rheumatism (arthritis)?

YES [/ answer question below

Do you think this is caused
or made worse by your work? caused / / made worse / / no [/ /

N /S proceed to question 38

38, Do weak or painful feet make your life miserable?

YES / [/  answer querfion befow
Do you think this is caused .
/

or made worse by your work? caused / / made worse / / no /

No /_/ proceed to question 39
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39, Do back pains make it hard for you to keep on with your work?

YES E answen question below

Do you think this is caused
or made worse by your work? caused / / made worse / / no [/ _/

No [/ proceed Lo question 40

40, Are you troubled with a serious bodily disability or deformity?

YES [/ answer question befow

Do you think this is caused
or made worse by your work? caused / _/ made worse /_/ no [ [/

NO [/ _/ proceed o question 41
41, Is'your skin very sensitive or tender?
YES [ / answer quesiion below

Do you think this is caused
or made worse by your work? caused / / wade worse / / no / /

No [ _/ proceed o question 42

42. Do cuts in your skin usually stay open a long time?

YES /_ ./ answer question below
Do you think this is caused
or made worse by your work? caused / [/ made worse / / no / /

“

NO [/  proceed to question 43
43, Are you often bothered by sévere itching?
YES [/ / answer question below

Do you think this is caused
or made worse by your work? caused / / made worse / / no / /

No [/ proceed to question 44

44, At any time in the last five years, have you had skin conditions such as red
inflamed skin, tiny blisters, dry scaling skin, cracked skin?

YES' [ 7 answer question below

Do you think this was caused
or made worse by your work? caused / / made worse / / no [/ /

No /7 pﬂéceed to question 45

45, At any time in the last five years have you had hives or any other allergilc
skin conditions?

YES [/ answen queAtdon bLelew

Do you think this was caused
or made worse by your work? caused / 7 made worse / [/ mno / 7

NO [ /[  proceed to question 46
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46, At any time in the last five years, have you had skin conditions such as
acne, pimples, warts or patchy loss of hair?

[}

YES [/ / answen question below

Do you think this was caused

or made worse by your work? caused / / made worse /_/ mno /[ /
NO [/ _/  proceed to question 47 * L

47, Do you suffer badly from frequent severe headaches?

YES /7  answen question befow

Do you think this is caused
or made worse by your work? caused / / made worse / [/ no / |/

NO [/ [/  proceed fo question 48

4B, Do you often have spells of severe dizziness?

YES [/ answer question befow

Do you think this is caused
or made  worse by your work? caused / / made worse / / mno /_/

No / / proceed to question 49
49, Do you frequently feel faint?

YES /_/ answer question below

Do you think this is caused
or made worse by your work? caused / _/ made worse /_/ no /_ /

NO /]  proceed o question 50

50, At anytime in the past year, have you had any periods of tingling or
numbness in your arms or legs?

YES /7 answer question befow

Do you think this was caused
or made worse by your work? caused / / made worse / [/ no / /

NO [/ / proceed to question 51
51. At any time in the past year, was any part of your body paralyzed?

YES [/ amswer question below

Do you think this was caused

or made worse by your work? caused /_/ made worse l::j- no /_J/
N /7 proceed to question 52
52, At any time in the past year, have you been unconscious?
YES /7 answer question below
Do you think this was caused
or made worse by your work? caused 1::7 made worse 1::7 no l::T

N [T proceed 4c question 53



Y

35,

56.

57.

58,

* -11-
Has a doctor ever said you had kidney or bladder disease?

YES /[ / answer question below

Do you think this was caused
or made worse by vour work? caused / / made worse / / no J /

NO [/ / proceed to question 54
Do you often get spells of complete exhaustion or fatigue?
YES /_/ answer question befow

Do you think this is caused
or made worse by your work? cauged / / made worse / / no [/ /

N [/ / proceed to question 55
Do you usually get up tired and exhausted in the morning?
YES [/ / answer question belfow

Do you think this is caused .
or made worse by your work? caused /_/ made worse /_/ no /_/

NO D proceed to quesifon 56

At any time in the past five years, have you had any periods of
frequent illness?

YES /7 answer question befow

Do you think this was caused
or made worse by your work? caused / / made worse / [/ no /_/

No /[ / proceed fo gquestion 57
At anytime in the past five years were you treated for severe anemia (thin blood)?
YES [ _/ answer question below

Do you think this was caused
or made worse by your work? caused / / made worse / [/ ne / /

NO [/ proceed fo question 5§
Did a doctor ever treat you for tumor or cancer?
YES /7 answer question befow

Do you think this was caused
or made worse by your wark? caused / / made worse / / no

-

N

o /7 proceed fo question 59
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NOW FOR SOME FINAL QUESTIONS:
59. Did you have a serious accident or injury on the job in the past 12

months? for example, broken bone, brain concussion, deep cut requiring
stitches, back injury, particle in eye, smashed finger?

YES /7
No [/

80. Did you have a minor accident or injury on the job in the past 12 months?
for example, sprain, brulse, mincr cut?

YES [/ _/
NO [ /
6L, Have you ever been unable to work on a job because of: YES NO

a, sensitivity to chemicals, dust, sunlight, etc,

P}

b, 1inability t¢ perform certain motions

“Cu..Ainability to assume certain positions

d, other mediéil reasons

if yes, explain

THANK YOU,

‘Ih'j‘»,_f..?'

s
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Appendix VI
OMB 68S 72178

Occupatfounal Discase Surveillance Project
University of Washinpton, Department of Envivronmental Henlth

I have read the statement "Wour and the Occupational lealth Examination' and
have been Informed of the medical questiomnaive which I consent Lo complete

in privacy, I have had the epportunity to discuss Lhe study and wy part in it
with .

I understand the purpose of the study and the general nature of the examination
and te¢sts that may be invelved, I censent to participate with the understanding
that I can withdraw at any time without penalty.

I understand that all medical information will be kopt confidential excepnt upon
my authecrization.

I authorize the School of Public Health and Community Medicine of the University
of Washington to relcase to my private physician information contained in the
questionnaire and any medical findings concerning myself and to request medical
information about myself from my private physician if necessary.

PLEASE PRINT

(Name of Physician)

(Strect Address)

(City) (State) (Z2ip)

I do not wish to have the information released to my private physician at this
time,
I have no private physician. [:::]

MY NAME

Mast) (First) (tiiddie)

ADDRESS

(Number) (Streety)  ~  (City)  (State) ip)

HOME TELEPIHORE NUMBER !

BIRTIIDATE

Plcase sign your name here

(Datce)
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pucutitinnal plsvase furvel Lance Vrojest |
: . acher, M., rect ' - Appendix VII
University of Washiagten, Depavtment of Envirvonmental lcalth
PATILENT CONSENT FORM

TESTS AND PROCEDURES

"A. Routine Procedures Put X in Dox 1if pnﬁicnt is
to receive a given procedure
1. Weight
"2, Height
3. Blood pressure

4., Visual Acuity

B. Special Procedures

1. Audiometry (Hearing Test)

2. Spirometry (Breathing Test)
3. Chest X-ray (P.A.,)

4. Other X-ray, specify

5. Blood study, specify

6. Other tests, specify

10000000 BHEH

I have read the statement "You and the Occupational Health Examination" and have
been informed of all medical ﬁrocedures, and tests wi£h which I will be involved.
X understand the purpose of the study and the general nature of the examiﬁation
and tests involved. I consent to participate with the ﬁnderstanding that I can
withdraw at any time without penalty., T have had the opportunity to discuss the
study and my part in. it with:

PRINT ‘ {(Staff hssoclatée of

SIGNATULRL OI STAFF ASSOCLA’IE ‘ SIGNATURL OF PATILNT

e N—— s o
\
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Appendix VIII
o PLACE OF WORK:
‘. Q Kﬂ NAME

OMB 685 72178
ADDRIESS

MEDICAL APPOINTHENT:

DATE:
QCCUPATION:

T1ME:
EXPOSURES :

QUESTIONSAIRE:

Positive responses on questions:

ARE YOU CURRENTLY USING ARY MEDICATIONS: RO D YES D SPECIFY
REXGHT WEIGUT BLOOD PRESSURE
VISUAL AGULTY TEST: Qithggf glasses: Right eye Left eye
yﬁlth glgg;géi“\_urRight eye, Left eye
SYMPTOMS AND SIGNS: B —
LABORATORY TEST (type and restlts)

X-RAY:

PHYSICTAN'S SUMMARY:

RECATIVE ]

CONDITION (5): (noie occupational reclationship of each condition listed,

Sce reverse side for occupational relationship code,)

Phyntelan's Slgnnture:
OCCUPATLONAL RELATLONSIIE:

(1), Not vccupational discase
(?). Can't cvoluate
(3).

Sugpestive history

(OR

Doubtful occupational discase

(6)-

(5). Probable occupational disease - current job exposure

Probable occupational disease - past job exposure
n.

Probableﬂiiiggﬂfiﬂﬂglrdiscase - current and past job exposure



couen
t.  Du you ssuslly cough Asst 1ding in the morning {om gerung up?) in the winerr

t-.dlmq!'khlrul-hunlm'dqmdd-n Exviude riroring thront or
1 magle touy

3 Do you wewally cough during the day—or st nighi—in the winer? ..,
tpmord ma scceticaol covgh.
8 ‘Ne' ve bath quesuond 1 gad J. 15 16 quasilen 6.
11 °Yor' b sliir qroviiem 1 w0 31

3. Do you cough like this on mont chn (or mﬂm"] iot a8 much a8 llnn menchs
ench year? o

PHLEGM

(3 Do you usually bring up any pblegm from your chen frne tlunl in the mmhq
fon getting wp*} in 1he wintes?

Caunt phlrgm with the Arit smobe or oa Ant going ot of doon. Erclude phlqln fnm
the 804s. Count Fwoildwed phiegm,

8. Do you usuatly bring up lny phlelm from ywr chest d\mnl the dly—or [
Right—in the winler? "

. Aecepr rwice 92 moie.
11 Nv' te both questisas 6 snd 4, ga te quastsa 130
U Yis' ta oimr‘.uuu- [X &I

26. Do you bring up ph'lcgm h\e |Im on mot dnyl [nr m|h||'| foc as much ae three
months each year?

® Tot subjecrs who work by n,lu.

t38. In the past three years bave you bad s p:nui of ||n|.1n|=d'| cnugh and phiegm
lasting for thece wecks or more? v .

M Ne' 12 qrestion 14a, go 1o quastion 13
H'Yer' 1 quantion 1301
13b/c.Have you had more than ene such periad? o
& For wbjects who uiualiy have phlegm.

BREATHLESSNESS

348, Are you troubled by shormess of breath 'lml Inm'yin' on Incl grm or
waling up e slight bili? e

T Ne' te goeetion $4a g9 o quevtion 155,

of "Yes' 0 question 1401
uh Do 1uu get short of breath 'dhn[ with olhzr ptoplc of )-mu own an on level
giound? ... .

1Mo’ o quenties 14b, go & quoston 150
1Yo’ to quertion 14l

145, Do you bave to stop for breath when walking st your awn pace on level ground?
¢ Disabled Iram walking hy any coadicisas arder thaa heun or lung diteoss.

WHEEZING
t33. Docy your chest ever sound wheering or whinding? e ‘
1 Na' 1o quevtion 150, 10 W Quevdhin 1ls.
/I You' ta waeation tga: .
15h. Do you get this mon dsyr—or nighus? ...

168.  Have you ever had srtacks of shormens of bresth with wheeaing? ...
11 “Ne' te guestion 143, g t» quartea 17,
H Vex' = queviion 1621

1. [II.!!IL your bresthing sbsolutely normal berween attucks? ... e

m——

WEATHER : e

A 2 et ek an T S T

17.  Does the weather affect your chcs!?ls‘ v

- :0- #0- :0-
- ¥0- 2J- #@]-

-
2
P 4
]

ilrl tu mchul D
l- nithnl wn D ]

Ne anacks

L— 1

w [
VuD,

Only recoed 'Yes il adverse weather defnitely and regularly causes chest symptoms.

Il ‘No' to question 17, go to question 18,
1f "Yae' to quettion 191

171, Docs the weather make you short of breath? ., ‘e

Sl

a

Appendix IX /éz

OMB 68S 72178

N'oDI

~0-
No[:],

13

19b.  Specify type of weather, é.g; fog, damp, cold, heat, other .....ccocevrimrierieiicimcs smrnie e snracssnenns r_]
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NASAL CATARRH

18. Do you usually have a stuffy nose or catarrh at the back of your nose in the
winter? ...

19. Do you have this in the summer? ...

11 °No’ to both questions 18 and 19, go to question a1,

il *Yes' to either queation 18 or 19:

20. Do you have this on most days for as much as three months cach year?

CH'EST I1.LNESSES

z:. During the past three years have you had any chcst illness which has kcpt you

from your usual activities for as much as a week?

It ‘No' to question 11, go to question 213.
11 *Yes’ to question 21:
3ta. Did you bring up more phlegm than usual in any of these illnesses? ...

1 ‘No’ to question 214, go to question 32.

I ‘Yes’ to question 21a:
2tb. How many illnesses like this have you had in the past three years? ...

HAVE YOU EVER HAD:

32, An Injury or operation affecting your 27. Pulmonary tuberculosis? ............... D

Chest? ..o [:I 1 B

28, Bronchial asthma?

25. Pneumonia? ..............0............
mpt

236 Pleurisy? ..., .
curisy? | D 23 * 31

* Code: N=no; 1=once; 2=twice,..9=nine or more times,
* Code 0:= na: l:ye:_
Give relevant details alter each positive answer.

ADDITIONAL CLINICAL QUESTIONS

These must be asked belore the questions on smoking and oeccupation.

29. Emphysema? ...

........................

30, Bronchiectasis? ...

Page 2.

i

Yes No
1 2
LI 15
Yes No
H 2 3
LI s
Yes No NA.

17

No [:] I

Do syMptoms appear to get worse upon exertion /__/ YES / / NO
or after work /_/ YES / /NO" or when doing certain tasks / / YES [/ / No
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TOBACCO SMOKING

3sa.

3sb.

Do you smoke?

Record “Yes® if regular smoker fas
defined in question 35b) up to vne
month ago.

If *No' to queston 35a, ask
question 33b.

11 :Yey’ to question 33a:
Do you inhale the smoke?

Would you say you inhale the
smoke slightly (S), moderately
(M), deeply (D}? ...

How old were you when you
started smoking regularly?

How many manufactured cig-
arettes do you usually smoke
per day?

How much tobacco (0z/g) do
zou usually smoke per week in
and-rolled cigarettes?

How much pipe tobacco {(0z/g)
do you usually smoke per
week?

How. many cigars do you
vsually smoke per week?

’,Specil y large (L) or small {5).

Have you ever smoked as much
as one cigarette a day [of one
ounce of tobacco a month] for

as long as a year?

If *No’ to question 35b, go to
question 38.

If *Yes' to question 35b:

LI

Yes No

L]

Yes No
LJOI0
$ M D
...... years old

...... per working
day

...... at weekends

.....................

How old were you when you

started smoking regularly?

How old were you when - you
last gave up smoking?

How many manufactured cig-
arettes per day were you smok-
ing before you gave up?

How much robacco (oz/g) per
week were you smoking in
hand-rolled cigarettes before
you gave up?

How much pipe tobacco (oz/g)
per week were you smoking
before you gave up?

How many cigars per week

were you smoking before you
gave up?

Specity large (1) or small (5).

.ov.. years old
...... per working
day

...... at weekends

CODING FOR SMOKING HISTORY

Refore coding rcler to Instructions.

Smoking history

Never smoked

Ex-smoker

Present smoker — does not

inhale

Present smoker — inhales

slightly

Present smoker — inhales

moderately

Present smoker — inhales

deeply

Type of smoker

Cigarettes only
Pipe only

‘ Cigars only

Cigarettes and pipe/cigars ...

Cigars and pipe

Non-smoker

Amount smoked per day* (average

including weekends)
Cigarette tobacco:
Nil -

I-4 g
5-148
15-24 ¢
2§ g or more

Pipe/cigar tobaccu:‘
Nil '

1-4 g
571486
15-24 ¢

2§ g Or morc .

* | oz of pipe tobocro =28 cigarettes=28g -

= 2cigarettes
= 5 cigaretles

| smali cigar
} lgrge cigar

. Code XX
Agestarted oo
(years) smoker
Age stopped Code YY
(years) if a present
smoker

00000

0 O0000s

000

.

N
-1

w

-]

-

]

w

(" ]

Y]

W

33

N

34 35

of
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