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HEALTH HAZARD EVALUATION DETERMINATION
REPORT MO. 75-24-273
B. F. GOODRICH COMPANY, KOROSEAL DIVISION
MARIETTA, CHIO
~_APRIL 1976

TOXICITY DETERMINATION

A health hazard evaluation was conducted by the National Institutzs Tor
Occupational Safety and Health (NIOSH) on June 10 and 11, and on
December 12, 1975, at the Xoroseal Division of B. F. Goodrich Ccmpany
in Aarletta, Ohio. During this evaluation, environmental samples wers
taken for barium ferrite, lead and nuisance cust. Twenty-two employeses
were intsrviewed by the medical officer and medical records were also
reviewed.

‘Based on the analysis of environmental samples and the results of the

medical investigation, it was determined that the employees working in
the arez of this plant using barium ferrite are not expossd to toxic
concentrations of barium compounds, lead or dust. Environmental sampling
1nd1cated concentrations of barium ferrite ranging from non-detectable to
2.2 mg/M3, lead concentrations up to 0.04 mg/M3, and nuisance dust con-
centrat1on< up to 2.1 Pg/n3 A medical investigation, including a review
of available chest x-ray reports, medical records, and medical question-
naires, indicated no material impairment to health that can be attributed
to exposure to barium ferrite powder.

DISTRIBUTION AND AVAILABILITY OF DETERMIMATICN REPORT

Copies of this Determination Report are avaifab]e upon request from
NIOSH, 4676 Columbia Parkway, Cincinnati, Ohio 45226. Copies have
been sent to:

a) B. F. Goodrich Company

b) International Chemical Workers, Local 343
c) U. S. Department of Labor - Region V

d) NIOSH - Region V

For the purpose of informing the apporoximately 20 affected employees, the
employer shall prornt]y 'post" for a period of 30 calendar days the

Determination Report in a prom1nent place{s) near where exposad employees
work.
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INTRODUCTION

Section 20(a)(6) of the Occunrational Safetv and Health Act of 1970.
29 U.S.C. 669(a)(6), authorizes the Secretary of Health, Education,
and Welfare, following a written request by an employer or authorized
representative of employees, to determine whether any substance
normally found in the place of employment has potentially toxic
effects in such concentrations as used or found.

The National Institute for Occupational Safety and Health (NIOSH)
received such a request from an authorized representative of The
United Chemical Workers Union, Local 343, to evaluate the potential
hazards associated with the use of barium ferrite.

HEALTH HAZARD EVALUATION

A. Process Description

The process under study is involved in the production of an axtrudable
magnetic plastic manutactured in a batch process by physically combining
small amounts of two synthetic rubber compounds with macnetizabie barium
ferrite. The barium ferrite powder is poured by hand onto the heatad
rollers of a canopy hooded mill to which small amounts of the rubber
plasticizing 2cents have previously bean addad. The cormpiete mixing of
the components is normally effected in about fifteen minutas, during
which time the mill operator returns to the top of the mill that powder
which has fallen through the mill. This is accomplished by pulling

the pcwder from under the rollers with a long handled, soft rubber scraper,
then scooping it off the mill table which is slightly below waist level,
with a wide, shallow scoop, back onto the mill rollers. The material
comes ofT the mill at the end of the process in the form of plastic sheets
approximately 1/2 inch thick. These sheets are then granulated into
pellets about 1/4 inch cubed. The pellets are heat-extruded into an
endless strip which is water cooled and wound into coils to be magnetized.

B. Evaluation Design
1. Environmental -

Depending on the shift, there were either three or four mill operators

and three extruder operators employed in this part of the plant. During
the first visit to the plant in June of 1975, personal breathing zone samples
were taken for both respirable and total dust on three mill operators, and
for total dust on thres extruder operators. One such set of samples was
taken for an eight hour period during the day shift, and a second set

was taken for a two hour period during the evening shift. These samples
were subsequently analyzed for dust concentration, barium ferrite, and
lead. In addition to these personal samples, short duration (one minute)
samples were frequently taken using a dust monitor to check exposure
during what appeared to be the most dusty seoment of the ovoeration.
Measurements were also made of the ventilation system in the canopy hoods.



. Page 3 - Health Hazard Evaluation Determination 75-24

During the second visit to the plant, in December of 1975, personal
breathing zone samples were taken for respirable dust on four m111
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day shxft, and ana]yzed for dust barium ferr1»e, and 1ead Measurements
were again made of the vent1]at1on system in the hoods.

-

2. Medical

During the initial visit, a non-directed medical questionnaire including
work history was administered to a1l employees working in the barium
ferrite area on all shifts. From the results of this questionnaire,
along with environmental data and other information gathered regarding
exposure to this process, a decision was subsequently made to assign a
medical officer to conduct an on-site evaluation to determine possible
adverse health effects from exposure to barium ferrite upon the pul-
monary systems of workers.

The medical evaluation consisted of three parts. One part involved a
review of medical records and available chest x-rays of all employees
working in the barium ferrite area. A second part consisted of a
walk-through inspection of the arei in which the barium ferrite cowder
is used, at a time when all processes were in Tull operation. The third
part cornsisted of the administration of a medical aquastionnaire £3 all
empioyees participating in this study. A copy of this questionnaire

is enclosed in Appendix I of this report. T

C. Evaluation Methods -

A11 environmental samples were collected on pre-weighed filters, respir-
able samples being obtained using a 10 mm nylon cyclione. Dust concen-
tration was determined by reweighing the filters, metal concentration

was determined by atomic absorption spectrophotometry. Ventilation
studies were accomplished with an Alnor "Senior" Velometer and smoke tubes.
Short duration dust samples were obtained using a GCA Respirable Dust
Monitor which cperates on a2 beta absorption principle.

D. Evaluation Criteria
1. Environmental

The barium ferrite powder used by the B. F. Goodrich Company was
determined to be an insoluble barium compound, and as such does not fall
into the group of barium compounds to which the standards of the
Occupational Safety and Health Administration (0SHA) or the threshold
limit values (TLY) of the American Conference of Governmental Industrial
Hygienists (ACGIH) apply. The ACGIH Documentation of Thrashold Limit
Values for Substances in Yorkroom Air! states, nowever, tnat the more
soluble torms of barium tend to be the more injurious. It follows that
if the insoluble ferrite was to be within the TLV for soluble compounds
(0.5 mg/M ), it would not be expected to create a hazard.



http:consist.ed

Page 4 - Health Hazard Evaluation Determination 75-24

Since there was reported to be some lead in the powder used in this
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compared with the ACGIH TLV, (0.2 mg/M3), as vere the resu1ts for
grav1metr1c dust ana1y51s (TLV's of 10 ma/t3 and 5 mg/M3 for total and
respirable "nuisance" dust, respectively).

Ventilation measurements were compared with recommendations put forth in
the ACGIH Manual of Industrial Ventilation.?

2. Medical

Barium ferrite powder is a mixture of barium oxide and iron oxide with
iron oxide the usual major component. The exact proportion of barium
oxide to iron oxide in the powder used at this plant is not known. The
barium ferrite used at the plant studied in this evaluation was resported
to have an acute oral LDgp greater than 5 gm/kg and a one-hour LCgg
greater than 200 mg/1 by inhalation in rats.8 This places the material
in the slightly toxic rance. No eye or skin irritation was reportzd in
acutes studies in rabbits.® It has very limitad solubility in water. The
effects of intratracheal instillation and inhalation of barium ferrite
powder (15% barium oxide, 85% iron oxide) in rats are reoorted in one
Russian study.3 Accumulation of dust in the lungs with some fibrogenic
changes were the only pathological changes notsd in these animels. Mo
human experience with barium ferrite powder has been reported.

Limited information is available concerning the health efvacts of barium
oxide and iron oxide separately. Barium oxide is one of the intermediately
soluble campounds of barium. Dermal and nasal irritation and the benign
pneumoconiosis, baritosis, has been reported in exposed vorkers.l The
accumulation of barium oxide in the lungs can be seen on the chest x-rays
of exposed individuals, but no clinical pulmonary impairment can be
demonstrated and there are no irreversibie changes in lung structure.

The lack of reports in the literature of systemic toxicity of the type
seen with the more soluble barium compounds may be due to the 1imited
solubility of barium oxide. Iron oxide dust may produce a similar benign
prieumoconiosis known as siderocsis.

Based on the 1imited information available barium ferrite co.der may

have potential for causing a pneumoconiosis. For each of its components
the pneumoconiosis is benign. Two recent s;ud1es involving barium ferrite
were also considered. One, by Zhislin et alZ, involved the exposure of
rats to concentrations of from 20 to 200 rrg/Hj for_four hours daily for
nine months. The second, by Kosova and Gershovich3, states that exposure
to barium ferrite leads to Tibrotic processes, the degree of which is dose
dependent, but does not determine at what dose levels these procssses occur.
A Russian report in the literature of fibrotic changes due to inhalation
exposurg to this material by rats raises the possibility of similar effects
in man.” The medical survey was desicned to investigate the possibility of
these effects occurring in exposed workers.
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E. Evaluation Results
1. Environmental

Results of environmental sampling indicate that the atmospheric con-
centrations of barium, lead and "nuisance" dust were approximately a
tenth of the TLV's for those substances. Tables I and Il give the
results of the personal samples taken during the June and December
surveys, respectively. Short duration (one minute) sawp1es, taken
with the GCA dust monitor, ranged from 0.05 to 0.3 mg/M3 and tend to
confirm these results.

Mean air velocity measured at the face of the three sided canopy hood
was 160 feet per minute, which slightly exceeds the recommended capture
ve10c1ty of 150 FPM suggested for this type of operatwn4 However,
the air flow is not uniform at all points, but tends to be higher near
the top and drops off to around 100 FPHM near the bottom of the opening.

2. Medical

On questioning, 9 of the 22 workers (40.8%) involved in the study had
complaints compatible with chronic obstructive pulmonary disesass. Of
these, 8 were or still are heavy cigarette smokars ranging vrom 8-45
pack years with an averace of 30.4 pack years smoking expsrience.

Only two had x-ray chances consistant with chronic brenchitis. The
only worker with no smoking history in the symptomatic group attributed
his symptoms to a long history of hay fever and he noted that his
symptoms of coughing and wheezing only occurred during the fall. This
worker had no history of shortness of breath. Shortness of breath was
reported by 7 of the 22 workers (31.7%). Five of these were in the
smoking group noted above. Of the two remaining workers one gave a
long history of hypertension and arteriosclerotic heart disease which
could account for this complaint. The other worker gave a history of
episodic bouts of hyperventilation with palpitations with which he
associated his periods of shortness of breath. No active disease was
reported in the chest x-rays of either of the workers with complaints
of shortness of breath in the non-smoking group. No other findings
compatible with respiratory disease were noted in reviewing the medical
questionnaires.

No pattern of any respiratory disease was found in the review of the
employee medical records.

Of the 22 workers evaluated 13 had a chest x-ray within the last 18
months. Mo pneumoconiosis or pulmonary fibrosis was noted. The only
pulmonary abnormalities reportad were increased markings in the bases
consistent with chronic bronchitis in two workers with 33 and 36
cigarette pack year smoking histories. 01d calcified hilar scars were
reported in 10 of these 13 workers. In all cases the scars had been
present since the first x-ray was taken, had not chanced and in some
cases these hilar scars were noted as long as thirteen years prior to
the survey. In any event the hilar scarring was not consistent with
pneumoconiosis or pulmonary fibrosis.
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F. Conclusions

The only adverse effect reported Tor bariuil Terriie powuer 15 the
production of pulmonary fibrotic changes in rats in one study in the
Russian literature. No data is available concerning the effects in

humans of this substance but on examining the effects of the components one
must suspect the possible development of benign pneumoconiosis from exposure
to barjum ferrite powder. Based on the review of available chest x-rayv
reports, employee medical records and a mediczl questionnaire administered
to the 22 volunteers who comprise 88% of the exposed group at this plant

no material impairment to health can be attributed to their exposure to
barium ferrite powder. There was no x-ray evidence in the reports of

13 of these 22 workers of any condition resembling pneumoconicsis or
pulmonary fibrosis. Although 9 workers had complaints compatible with
respiratory disease (in this case chronic obstructive pulmonary disease),

8 ot these workers had heavy cigarette smoking histories, and one had a
history of hay fever and had svmptoms only when the hav fever was active.
Two additional workers had cemplaints of shortness of breath which could
similarly be explained on other bases. Given these {indings no hazard

can be attributed to exposure to the barium ferrite powder under the
conditions described above and observed at the B. F. Goodrich Company,
Koroseal Division, Marietta, Ohio.

Results of environmental testing support the medical cenclusions. Parsonal
samples taken in the breathina zones of both mill and extruder operatcrs
are well below limits recommended as harmful to health, and in several

cases were to low to be accurately measured. Concentrations of barium
ferrite ranged from none dstected (<0.08) to 2.2 milligrams per cubic meter.

RECCMMENDATIONS

r

1. Continue annual chest x-rays of all workers involved with barium
ferrite powder including both mill operators and extruder operators.

2. Consider additional surveillance procedures including periodic
histories, physical examinations and pulmonary function testing including
as a minimum FVC and FEVy, for early detection of the development of
pulmonary disea:e, however remote the possibility.

3. Continue industrial hygiene monitoring of barium ferrite dust levels
to insure that levels are maintained as low as possible beTow the
recommended TLV for soluble barium compounds of 0.5 mg/M3.

4, Attempt to increase the face velocity at the bottom of the hood in
the area where the dust is stirred up by the operator in his job of
scooping it back onto the rollers. This might be done by the use of
baffles, as was discussed with the corporate industrial hygienist, or
by some other means. Care should be taken, however, not to make the
ventilation inadequate in one part of the system while attempting to
improve it in another part.

5. The possibility of providing make-up air by some means other than
leaving a door open near the ferrite area should be considered.
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TABLE 1 B .
_ RESULTS OF PERSONAL DREATHING ZONE SAMPLES
June 10 and 11, 1975

B.F. GOODRICH COMI'ANY, KOROSEAL DIVISION
HARTETTA, OHIO

Concentration, mg/m3 Time Period of Samples
. Iia l'c]2 UIS l‘h
Location 2 Type* Dust** Lia Start Stop
#2 111171 Operator n 1D <0.01 <0.06 <0.003 0804 1528
#2 Hi11 Operator T 1:3 0,07 0.57 0.0 oso4 1528
#3 M1 Cperator R Hn ———— % —— - A e
73 11111 Operator ¥ 0.6 0.02 0.16 0.006 0807 1525
#8 NI Operator R Hn <0.01 <0.00 <0.003 0810 1523
f8 11111 Operator T n.1 <0.01 <0.01 0.003 0810 1521
#0 Extruder Operator i Hn . <0.01 <0.00 0.003 on17 . ]559
#9 Extruder Operator F ND <Q.Ol <N,08 0.01 0816 1519
#10 Extruder Operator T HD <0.01 A0.00 <0.002 0814 1521
#2 M11 Operator R . HD «0.05 <. <0.01 1632 1840
#2 ME11 Dperator T 2.1 n.27 2.7 0.04 1632 - 1840
£3 11117 Operator R ND <0.05 <0.1 <0.01 1624 1834
£3 11117 Operator T 1.1 0.15 1.2 0.015 1624 1834
£8 M111 Operator R tn 0.05 <0.1 <0.00 - 120 1830
#8 MiY1 Operator T 1.1 D.oM 0.3 <0.000 1620 1830
18 Extruder Operator T HOD <0.04 <0.3 <0,008 1532~ 1836
#9 [xtruder Operator T ND <0.04 <0.3 <0.008 1635 1034
#10 Cxtruder Operator T {}] <0.04 <0.13 <0.0N3 1630 1831

* R - Respirable, T - Total
** “HD" indicates weight increase of filter was less than averaqge weight incrcase of blanks.



TADLE 11 1
RESULTS OF PERSONAL BRCATHING ZONE SAMPLES
December 12, 1975

B.F. GOODRICH COMPANY, KOROSEAL DIVISION
MARIETTA,. OILIO

Mass '+ Concentratien Tine Period of Samples
' Mg Mg Mg Mg Mg* Mg/u?  Mg/M3 Mlg/M3
Description Dust - Ba Fe Pb BaFe, 04 Dust Pb Bafey,0,q Start Stop
Personal sample  0.18 <0.004  0.037  0.003 0.06 0.45  0.008 0.15 0843 1236
| on operator of )
) 8 mil %
i
Personal sample  0.15 <0.004  0.010  0.00 0.02 0.38  0.003 0.05 0845 1235
on operator of
3 min
| Personal sample 0,06 <0.004 0.012 0.00) 0.02 0.15  0.003 0.05 . 0852 1221
on operator of
calendar mill
,  Personal sample  0.08 <0.004 0.010 0.000 _ 0.02 0.20  0.003 0.05 0902 1239
1 on operator of
2 min

*Calculated from iron analysis.



_Health Hazard Evaluation Determination 75-24

APPENDIX I

P

incDICAL QUesTLUNIALRE



U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

RIAT T A AL Vpmme ey (e —
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518 POST OFFICE BUILDING
CINCINNATI, OHIO 45202

CONSENT

I voluntarily agree to participate in a study at the B. F. Goodrich
Company, Koroseal Division, Marietta, Ohio, conducted by the Public
Health Service, to evaluate possible-effects on the lungs from
Barium Ferrite powder. I understand that the medical evaluation
will consist of answering questions about my health.

I understand that my participation in this study is voluntary
and that all information obtained will be considered confidential
in accordance with U.S. Public Health Service Regulation (42 CF3-Part 1).
The informaticon will be utilized statistically, but I will not be
identified as an individual without my express consent. I am free to
withdraw from the study at any time.

-~

DATE Name

(printed or typed)
Signature

Witness




U.S. DEPARTMENT OF HEALTI, EDUCATION, AND WELFARE
PUGBLIC HEALTH SERVICE
NATIONAL INSTITUTE FOR OCCUPATIONAL SAFRTY AND HEALTH

MEDICAL QUESTIONNAIRE DATE

11s

12.

13
14.
15
16.

5 5 0

IDENTIFICATION SECTION

Name

Address

Phone Number

Social Security Number -

Birthdate

Age

Sex 8. Race VI B Other
Standing Height 1m., 10. Weight lbsi

-

"OCCUPATIONAL EISTORY SECTION

In what year did you start working here?

£ s
What exactly is your main jcb? (Describe it)

On the average hcw many days per week do you work?

On the average how many hours per day do you work?

llow many years have you worked at this particular job?

Do you have any health prcblems you feel are related to
your job?

If yes to above describe them
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In filling in this section of the gquestionnaire in all cases unless otherwise

specified enter 1 for yes, 2 for no, leave blank if patient does not know or
3

refuses to answere

You mzy be asked to skip certain questions depending on the answers to other
“questions. Follow these instructions carefully. Vhen questicns are skipped

2s directed leave them blank. AT the end of this secticn ‘here are a number

of questions which appear to be blark lines, i.e. 156, ‘

These are spaces wnich are used for optional guestions not usei in this
scrvey. Ignore these 'blank' guesticns unless they are actuzlly filled in

oa your copies of the guestionnzire, i.e, 15&. Ever exvosed £2 tritim? .

Try to use toe actual wordinzg of each question. Begin these guestions with

this preamble: "I am going to 25k you some guesticns mainly about your

chest. I would like you to answer yes or no whenever possible unless other

r

information is asked “or."

1€
20. Do you usuzlly cough first thing in the morning?
: Ly
21. Do you usually cough a2t other times of the day or night?
(IF YES TO 20-br 21 ASK 22 AND 23, IF NO GC TO 25)
- 1

22. Do you cough or most days for as much as thres months
of the year?

23. Ter how nany years have you had this couzgh?

(1-less than 2 years, 2- 2-5 years, 3-more
than 5 years)
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30.
31.

32.

3L,

Lo.

hal

Pare 3

Do you ucually bring up phlegm, sputum or mucus from your
chest first thinz in the morning?

e

Do you usually bring up phlegm, spufum or mucus from your
chest at other times of the day or night?

(IF YES TO 25 or 26 ASK 27-30, I¥ NO GQ TO 31)

Do you bring up phlegm, sputum or mucus from your chest

on most days for as much &s three months of the year?

For how many years have you raised phlegm, sputum or wmucus
from your chest?
(l1-less than 2 yrs, 2-2-5 yrs, 3-more than 5 yrs)

What is the ususzl cclor of the phlegm, snuuam Or mucus you
bring up from your chest?
(1-don't know, 2-clear, 3-white, h-other, 5-yellcw, b-green)

(IF 1,2,3 or b ASK 30, otherwise GO T0 31)

Have yeu ever had episodes of yellow or greesn phlegm, sputum
or mucus? '

Have you ever coughed up blocd?
(IF YES ASK 32-34, IF NO GO TO LO)

How mnny times have you coughed blocd?
(insert # times, i.e. U4 is OL)

How wmany months agé was the last episode?

How much blood was the most ever coughed up?
{l-less than 1 tsp, 2-1 tsp-ltbs, 3-ltbs-lcup,
L-more than a cup)

Have you ever noticed ary whistling, wheezing or tightness
in your chest?
(IF YES ASK 41-63, IF %0 GO TO 70)

Wnich of these symptoms have you experienced, wheezing or
tightness or both?

(1-only wheezing or whistling, 2-only chest tlshtness,
3-mainly wheezing and whistling, L-mainly chest tightness,
5-both wheezing and whistling and chest tightness)

At what age did your wheezing, whistling or chest tightness
begin?

Ed

13

R

21

C1

Jd 8

|

|

N "
. B |

[ k

| I

J_

L
~0
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k3.

Lk

L5.

k6.

L7.

Is or was your wheezing, whistling or chesi tighiness brought on
* » ]

Papg=

When' did this wheezing, whistling or chest tightness las%
occur?

(l-within last U4 wks, 2-within last 12 mos, 3-more than
1 yr but less than 5 yrs azo, 4-more than 5 yrs ago)

How frequently have you experienced this wheezing,

whistling or chest tighiness?

(l-usually at least once & day or night, 2-only a few
times a week, 3-only a few times a mo., Yoonly e few
times & year, S-only a few times ever, 6-only once)

(IF 5 or 6 GO TO TOQ)

Does or did your vhoezing, whistling or chest tighiness
occur with colds or score threacs?

Does or did your wheezinz, whistling or chest tight:

o —
-

28§
occur with episodes of increased poelzm in yowr chest?

Is or was your wheezing, whistling or chest Sighiness
associated with attacks of stortness of treath?

-

made worse by exposures to:

L8,
Lg.
50.
s
o2,

23.

56.

57,

House dust?

Other dust or fumes In the house?
éontact with animals?

flants or pollehs?

Dusts, gases or fumes at work?
Tobacco Smoke?

Cthey factors?

If yes to above speciZ;

Is or was your wheezing, whistling or chest tightress worse
on any particular day or days of the week? In other words
is there any difference between Friday, Monday, Sunday or
Thursday? ' :

(IF YES ASK 56 end 57, IF NO GO TO 58)

On which day or days is it worse?
(1-1lst day back at work, 2-other days at work,
3-weekends or days off)

Did this worsening occur sometimes or always?
(1-sometimes, 2-always)

4

(1= [k

(5% ]
LY

)
e

oy on

35

]

B
-~

HH K

¢

11

A&
s

[k
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Is or was your wheezing, whistling or chest tizhtness '
hetter on any particular deay or days oi the week or
weekend? .
16
"Wher is it better? :
(1-weekday or workday, 2-weekend or day off) :
L

TOa.

Tk

73.

: 80.

83~
8L,

Is or was your wheezing, whistling or chest tightness better, [ ]
the same or worse on vacation? i
(1-better, 2-same, 3-worse)

-

e

Is or we2s your wheezing, whnistling or chest tightness worse l l
during a particular season?

(IF YES ASK 62 ard 63, IF NC GO TO 70) Hq

Which %s or was the worst seasaon? I ]

(1-winter, 2-spring, 3-suzmer, L-F2l1)

ga

Do or did these symptoms ccour enly during shis geegon? r 1

: Y

Are you disabled by any condition other thezn lung disease | |
which would interfere with your welking?

(IF YES TO ABGVE SPECIFY AID GO TO 80)
: . <z
Are you troubl=sd by shortness of breath when hurrying ] I

on level ground or walking up 2 slight hill?

(IF NO GO TO 80, IF YES ASK 72)

Do you‘get short of breath when walking with people of your
own age on level ground?

(IF NO GO TC 80, IF YES ASK73)

=
D6 you get short of breath on wa_klng mile on level [ffj
ground in about 15 minutes? o5

-~
During the past thres years how much trouble have you had ]"-—‘
with such illnesses as chest colds bronchitis or pneumonia?
(1-none, 2-slight, 3-some, b-considerable, S5-great deal)

YOU EVER HAD: _ =
Bronchial Asthma? ___l
Bronchitis? _ -

Pneumonia? 1Aﬂa|

Pleurisy? ' |
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s

Pulmonary tuberculosis?
b1
A chest injury such as a [ractured ribo or spine?

(IF YES TO ABOVE SPECIFY)

E

A chest operation?

(IF YES TO ABOVE SPECIFY)

= £3
Do you now smoke cigarettes? l
(IF NO GO TO 95) X X
R

]

13

Do you smoke cigareties with or without fillers?
(1-filters, 2- without filters, 3-both)

Do you inhale?

bT

a1
(2

How old were you when you begzn to smoxe cigarettes?

i

63

i

How many cigazrettes do you usuelly smoxe esach day at the
e

present tim
o .Jf

i

At what age did you start smoking this many?

Prior to this z2ge how many did you smoke ezch day?

(Go TO 10k4) .

[F.

Did you ever smoke cigarettes?

(Ir NO cO TO 104)

a8
Did you smoke cigareties with or without filters? l
(1-with, 2-without, 3-both)
i . ne
" Did you inhale? | [

How old were you when you began to smoke cigareties?

~J
-

§o
How old were you when you stopped smokinz cigarettes
rezularly?



100.

101.

-102.

.+ 103.

What was the usual number of cigarettes you smoked per
just before you stopped?

At what age did you start smoking this many?

Prior .to this how many did you smoke per day?

Where you influenced to stop because you had a cough,

wheezing or shortness of breath?

day

t

L7

[
|

i

Ik




104,

109.
110.

111,

112,

113

Do you now smoke pipes or cigars?

(IF NO 3O TO 108)

| é |q__
How many pipefuls or cigars do you usually smoke each day? i ’ l
. 2 ‘LD
Do you usually inhale when you smoke either pipes or
cigars?

.. e\ b s
How old were you when first smoked pipes or cigars? | i |
(50 TO 11h) o
Did you ever smoke pipes or cigars? _' I
(IF NO GO TO 11Lk) . 8

27 2h
How meny pipefuls or cigars did you usually smoke each day? I - ,
i i . =
Did you usuzlly inhale when you smokxed either pipes or I |
cigars?
. P E‘.S__
fow old were you when you first smozesd pipes or cigars? I i i
] ' S .
How old were you when you stopped smcking pipes or [ | ]
cigars?
3|
Were you influenced to stop because you had a cough, l .

wheezing or shortness of breath?

r

Use the following code in answering questions 114-132: 1-No, 2-for less
than three months, 3-for b4 months to 1 yr, L-for more than 1 to 5 yrs,
S-for more than 5-10 yrs, 6-for more than 10-20 years, 7-for more than

20 years)
Have you ever worked: 32
11k, At a coal mine? | |
: ' 33
115. In any other mine? [ ]
JE
116. In e quarry? | i
’ 3
117. In a foundry? | |
35
118. In a pottery? 3 I
27,
119. 1In a cotton, flax or hemp mill? l |
g
120. With asbestos? 11
77
121, Or a farm? r_-l



122, 1Ir any other dusty job?

122a. (IF YES TO 122 SFECITY)

Have you had prolonged or repeated exposure to:

123. Asbestos (insulaticn, car undergcaiing, brake 1inings,
fireproofing buildings)? '

124, Radiocactive materials (uranium, rzdon gas, ore)?

125. Arsenic (péwder, insecticide, sneep dip, spray ores)?

iéG. Nickel or_chrcmium {manufacture or refining)?

127. Iron end silica (hematite mine, foundry, sand blast, uetél
grinding)?

128, Petroleum prcducts (ga2s retorts, distili;ticn)?

129. Carbon monoiide (garaze work)?

130. Very cdusty ‘environment?

131. Lea2d (storege battery plant, dyes rubber, paint factory,
mercury indusiry)?

132. Other significant exposure?

132a. (IF YES TO 132 SPECIFY)

Have you ever had:
133. Eczema?

13L. Dermatitis?
135. Pneumoconiosis?
136. B}ssinosis?
137. Heart trouble?

140. Do you or does any member of your housenold keep animals
or pets? .

1k1. Have you any hobby that exposes you to dusts, geses or
fumes, such as from paints, glues or wood dust?

1Lk2. Have you ever lived in a town or area other than here?
(I YES ASK 1.3 and 1hL, IF NO GO TO 1kS)

143. At what age did you move into this town or area?
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157.

158,

where did you live previmusly®
(1-meinly country,2-ma2inly city,3-both)

Wrat +vme A haostin~ corerda— Ae rmad S craeeen

(1-none,2-Torced air heating,3-circulatirg hot

water or steam,Y-electric radient heatinz,5-other)

I¥ 5 TO ABOVE, STECIFY)

T |

In addition to the above do you use a Tireplace
in your hcre?

What fuel is used for coocking?
(1-electricity,2-zas,3-wood,l-coal)

Do you have a hirmidiflier?

Do you bave air‘conditicning?

Do you-have an air clesnirg device in your hoze?
What is the puzber of pecple in your househclc?
How many are smokers?

»

Eas anycne in your Faoily had:

3

Asthma?

Do you have any allergies?

(IF YES TO ABOVE, SFECITY)

Do you teke any medications?

(IF YES TO ABOVE, SFECIFY)

End of Hiztorical Section
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