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CHRONIC PULMONARY DISEASE EN AN
INDUSTRIAL POPULATION
John J. Thom™e, M.D_, and Neilt K. Weave*, M.D.
U.S. A

UVTRODUCNON

In previous studio chronic pulmonary disease hu
been identified as a relatively frequent cause of uck-
new absenteeism and of permanent incapacity for
certain kinds of wort. A review of all such casa was
undertaken in order to improve our undemanding
of the epidemiology 2ncl the early clinical manifesta-
tions as well as the effect of such disease on job
performance and life expectancy. This added informa-
tion might suggest better methods for coping with
similar asm in the future.

METHOD OF STUDY

The study population totaled 23.H2 mala engaged
in refining and marketing petroleum in 18 of the
eastern and southern United Stato. Climatic condi-
tions varied, as did the distributionwbetween rural
and urban environments. Diagnoaa-selected for study
were restricted to the following: (a) bronchiectasis,
(b) bronchitis, (c) asthma, and (d)-emphysema, pul-
monary fibrosis, and cystic disease of the lung. Pul-

monary tuberculosis and cancer of the lung were
excluded, since they have different etiologic back-
grounds and clinical courses than the group* under
discusBon and. therefore, are the subjects of other
studio by our group.

Three major sources were used in
1. All deaths and

period 1910-1938.

finding:
retirements occurring dunng ihe
2. Sickness

absences during the period 1954—1958.

Periodic examinations performed dunng the same
period.
Cases were accepted is "chronic" where the clinical
course of the disease was one of progressive deteriora-
tion. where findinp of wheeiex. rhonchi. or impaired
ventilation were detected at the time of periodic

examination or x-ray evidences of increased aeration
or fibrosis were noted.

RESULTS
Epidemiology
Pbxtalxmci—Three hundred and twenty-eight cm-
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the use in the scrend major geographical arena.
Enouxac Facto**—Accurate identification of the
euologic ficora of each cue would require detailed
ciirual uudia involving allergenic testing, sputum
cultures. bronchoscopy. bronchograpfav. etc Such dau
were not ‘available. On the bins of history. physical
findings, usd routine laboratory and x-ray examina-
tion!. however, we catcgoriaed members of the uudy
group into four ategorieu Allergy. Infection. Com-
bined Allergy and Infection, and Unknown (Table I).

pftTicna group ot 101 pauraito. Allergy u>d Combined
euotogic factors icmtinird for 2 per cent and 5 per
cent respeenvety: Z5J per cent had a hiarorr wgyrat-
ing repeated eptwiea of pulmonojv infection. In 67.2.
however, there w*» no antecedent history of febrile
pulmonary diarasr or allergic manifestation* but
merely an insidious onset of dyspnea and cough with
i-rav changes of increased aeration of the lungs.
Although a majority of the emphysema patients re-
gressed slowly in their downhill course, their were a
lew who deteriorated rapidly from apparent rigorous
health to complete invalidism within a period of
several months. The relationship of the four possible
diologic factors (Allergy. Infection, etc.) to the occu-
pational groups shown in Figure 2 was reviewed.
The findings are not remarkable except for the
absence of Allergy in the dusty tiada group and iu

Tajix |

POSSIBLE mOLOGIC FACTORS. 32* EMPLOYEES

3roo<nwtmi Sranautu
_ % = s
Allergy — — —
Infecuon 20 74.1 36 52.0
Combined | 3.7 | 1.6
Unknown 6 22-2 4 6.4
Tool 27 loo.o 61 100.0

In the 27 patients with bronchiectasis, infection was
recognised as a likely etiologic factor in 74 per cent.
Among the 61 caso of bronchitis, evidences of infec-
tion were present in 95 per cent. Allergy was con-
sidered the major etiologic factor in 23B per cent
of the asthmatics, and allergy plus infection was
present in another 50 per cent. Infection alone was
considered the responsible factor in 12J5 per cent- 11.6
per cent fell into the unknown category. In the cm-

Ajchma Eupftyi—i Tool
- ** = % r- %
36 23.9 2 2.0 31 IL6
17 12.3 26 233 119 364
70 30.0 3 3.0 77 23-3
16 1L6 6a 67.2 94 233
139 100.0 101 100.0 323 100.0

presence in about a quarter of the admirdicrative-
dericnl group. This may represent some degree of
job-selection on the part of those patients with allergic
rhinitis or asthma predating employment.

Although the working environment of these em-
ployee-patients has been under continued scrutiny and
control by the industrial hygiene staff, it is obviously
necessary to consider the possible relationship of
these to occupational opowro c-g, dusu.

Prevalence /1000 Employ***

Dust/ Trodts

Mata/ Trodts — -------- 1

Chtmcai

Products “1

Proctss

Pttro/tum

Products 1 T
Proctss

Othtr

Mtchonied/
Groups

Outdoor Salts

J

Admmistrattr*/
Cltricd/ bt lzo

123.8

! 1zo-7

! 1 119-3

1 116.3

! T 16-3

| | In/tction
| \Alltnir
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silica. metal fumes, acid mists. etc. Thirnty six per cent
of the tases of bronchitis worked where such exposures
could have occurred. but only 20 per cent of the
other diagnostic groups had such a work history.
ibout 60 per cent of the cmplovees studied showed
no 1 envi al czposure. In abour 20
pet cont of the cases the data were inadequate 10
make anv judgment about their work environment

Tobacto consumption was one of the factors
studied. Information was available for the toal em-
plotec population at only a single loction—the
Baton Rouge Refinery. Since 40 per cent of the
group under atudy was derived from this loction. the
findings are probably ignifiant. The it mlumn in
Table 11 outlines the tobacco onsumption hisory of
the 328 members of the toul nudy group. The
scoond column showt the :ame dataa for the membery
of the study group at Baion Rouge. The third col-
umn lists smoking data on the toal plaat populauon
ac that locxcion.

The percentage of nonsmokers in the three groups

PRACTICES

given category  (Figure 4). Normal findings were
reported in 26 per cent of the cses of bronchiectasis,
46 per cent of individuals with bronchitis, and 51 per
cent of the wthmaticx. Increased aeration alone pre-
dominated in emphyscma but was 3l prosent in one-
sixth of the casa with bronchitis and asthma. In-
caeased acration plus increased hilar markings was
reported in a third of the csa of cmphvsema and a
sixth of the emplovees with brunchiectasis and
asthma. Inzreased hilar markings predominated in
bronchicctasis and  bronchitis. Infiltration of lung
parenchyraa was more tommon in bronchiectasis but
abo occurred tramsiently in several paticnis with
bronchitis, asthma. and emphysema.
Exxcreocamniociam — Although elecrroardiogram
were done in 75 per cent of the study group. they
proved to be of positive value in the interpretation
of pulmonary change only in the emphysema group.
About 60 per cent of the tradngs in this group were
normal. 7 per cont showed 3 patiern compatible
with right ventricular hypertrophy. and 3 per cenmt

Tasuz U
TOBACCO USE HISTORY

Baton Rouge Kdd. Baion Rouge Nef.

Eaorire Scudy Growp Group Gura. Populstion
Tobacco Himory = * x * z *
None 41 123 24 17.7 983 19.1
Cigxrerzes
Lens than 1 pke/day 63 19.7 31 231 2811 544
More than 1 pk./day 140 49 51 a1 839 162
Amount Uaknown 17 52 [ {5 _ _
Pipe or Cigars 28 1.6 14 10.4 320 103
(Singly or
in Combinatuon)
Usknown 37 11.1 [ &2 —_ —_
Toul 328 103.0 14 100.0 5138 100.¢

w3 cuentially the same. but of those who mmoked.
54.4 per cent of the oontrol group mmoked lem than
a pack of dgarcits 2 day, compared to 23] per cent
of the study group at Baton Rouge and 197 per
cent of the total sudy group. Conversely, 162 per
cent of the towl refinery population were in the pack
or more a day group. compared to 38.1 per cent of
the study group at Baton Rouge and 429 per cent
of the general atudy group.

Pipe. dyar, and miscellancous tobacor consumption
was cucntially the same in the three population
groupt.

Cinical Observetions

Huvotr amp Puymcat Siexs—Depite the pre-
-ominance of coriain symptoms and sigma in cach
duagnostic group, theae tended to overlap. Cough
wai 3 common denominater in all. Hemoptysis was
noted most often in bronchieqtuis, occurnng 0
about 25 per cont of cuex, Fever was most common
in bronchitus. Dvipnea was the characteruuc symptom
of uthma and emphviema, wheenng the duunctive
Ending 1n asthma

Crum X wary

demoratrated the high peaked P-wava frequently
anocdiated with cor pulmonale.

Work Experience

AnsInTIrumM—Two hundred ninety-seven of the 30§
employees with chronic pulmonary discase lowt time
due to respiratory illnen. on the average. 12 tima
per year duning the period 954-1958. Other cm-
ploveay averaged only 039 abscnces per year due to
rapiratory illnext. There was no ugnibanc differ-
ence in absence pattern of the four dizgnostic gorups
sudied.

The average number of dann lost due to all
rapiratory discase in this sclected group was 127
davs per cmployer, while the iverage number of
davs lowt per emplover duc to all causc in the entire
Euo population for 1954 was 8.7 davs. of which only
1.6 dava was for respiratory disease.

PaxtiaL Duasirry: joa ResTuction—Of the indi.
viduals with chronge pulmonary ducase, 6 per
ecnt had or developed some degree of permanem dia.
!:ulny during the foliow.up penod. {n 2 number of
'nsanca the job demands did not exceed the phvu.
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Bronchiectasis I Bronchitis l Asthmeo Emphysemo
Normal 289%™ ‘&Cﬂ.‘ 5.0% { I 9%
Incr. Aeration T4% 18.1% 16.5% 42.5% l
ey f ' ! l i
Incr. Hilor “WN' 2599, n zs"o% ﬁ 107% ﬁ 4.0%
incr. Asration 8
. Hiler Markings l4.8‘l.‘——' !.l‘l..5 lil‘kg 33.6%
intiltration 18.6% ey | 4.8% 29% 40%
: o m— m—
‘trgtion &
Aargtion - - -_— - 1.4% 3.0%
Unkncwn 74% _ - 2.2% 1.0%
Ficuxt 4—Radiclogic Findinp, 328 Employces
e ard, disabled cmploven were clanified a3 o the de-

$—Average Number of Absences per Employee
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s n trrmy of the job demands which would
~n impxc! had cach of the men Leen e

G wore a1 3 rChnery METhane ey rpemn

gree ol work rostriction which would have been
neccmary were they to work at one of thee jobi.
Ot the entire group. 77.4 per cent had no sgnibant
limitatdon in their work apacity. Major limitations
weparding climbing, carrying and walking were necos-
ary most frequently among the cmphvsama group
sandazmmall number of the asthmatics. Minor reseric-
<ons <pecriaining mainly 1o exposure to indement
weatber, dwa, fuma. and very beavy cfort were
«hirly.common in all groups.

<fortow-uvp

“Of zhe "306 cmployces with chronic pulmonary dis-
wcascawho ~were working at the beginning of the five-
4qearcperiod, 559 per cent continued at work at the
end of that time, 62 per cent in 2 rotricted @padty
and 49.7 per cent carrying out regular jobs Prema-
ture medial reurcmenu due to pumonary discase
were ncocmary in 108 per cent of the group over
the five-ycar period. Deaths duc to pulmonary dis-
cue toualed two or 07 per crne. The remainder, or
325 per cent. listed 23 “Other™ were lost for foliow-
up duc 10 nonpuimonar medial retirement, non-
medical retircment. lavofl, rasignation, or nonpul-
monary death,

DISCUSSION

On reviewing this group of patienu with chronic
pulmunary discase. we were most impremed by the
fact that 2 clearcut diagnows was made iniregquenty
and a wmtufaciory ToOponse 1o treatment wal rarch
obtained. In a3 [ew imytanca. loclized bronchicctasn
wai dentified and extirpated surpaliv fn approve
mately 3 fourmth of the asthmanic paticnu the major
awe was sdennifhed 2y allerpic 1n nature, and soroe
of them were helped by dewenutitation or removal of
the speaific allerren (rom  the rmaronment T hese
allereens were eelsy aaociated with (he work en-

vironment  Emphysem; apprared a1 a2 pnman o
wonGary  dAfMmrma n 5. [

N = e

.. %
. o

- -~
—




386 MEDICAL PRACTICES

Number of Employees

100 200 3(i)0
—i [ L
NO . 077.4%
Restriction
MINOR
Restriction 7.0%

MODERATE ; _ .
Restriction  J—O 7-0%

MAJOR

0
Restriction 8.6%

FidUU 7—~Partial "Disability**—Job Restriction
328 Employees

older age groups leads us to expect that the number
of caso of emphnerna and pulmonary insufficiency
*-ill increase in any group such as Lhu with the

of time. None of these patients had the

.meal finding of pncumocomosii. We believe, how-
ever, that in the working population studied ap-
proximately | per cent have a lower respiratory tract
susceptible to chronic disease.

The basic causes for thij response arc obscure. In
some infection in the bronchial tree or accessory
naul imuxa is probablv a major comnbuung or
eitolospc factor In others an allergic response to
tnnaiann at home or at work, mu be pnmanr The
orsver*ed prevalence »n the occudjuonal gToutyi out-

containing dusu. fumes, or mists which we believe
to be nontoxic or of a nuisance character may
aggravate the underlying disease state, whatever the
basic cause. Exposure to cold and damp environment
etther on or off the job also has an adverse influence.

There are more heavy smokers in the “pulmonary’*
group than in the general employee population. To*
bacco smoke probablv has an aggravating effect
similar to that ascribed to other environmental
imotei or fumes. Clinical manifestations in most
cases are not dramatic or specific: chronic cough a
often dismissed as imoker s cough™; recurrent, pro-*
longed epuodea of bronchitis arc interpreted as a
"“tendency to cheii coUlj wheeling or mild dvspnex
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~hich we believe
e character may
e, whatever the
amp environment
advene influence.
the ~“pulmonary”™
: population. To-
ggravating  effect
:r environmental
stations in mosC
chromc cough it
", recurrent. pro-
interpreted a1 2
or miid dyipnea
3t unicus the phy-

ndaa peaficlly inquires about such symproms In
lixe manner. x-rav findingy of hilar thickening of
sreas of increased acraudn mav not be piven proper
attennion 13 clues to underiving discase. What con-
structive measurea can  the phyucan in  industr?
initiate 10 munimize the number 3nd severity of
oo of chronic pulmonary discase and 10 help these
emplovees aflected?

Euvironmenul Control

ln Cooperation with the industrial hvgienist, the
local work eavironment shouid be cvaluated very
enuially. In addition to the climination of the weil-
recogmuzed  respiratory imuns (eg. sili or aad
vapory). 3 tontinuing cfiort should be made to con-
trol cxposures to other aumosphenc contaminants.
Sweepings from a shop foor or mwduu from the
arpenter's bench may be nuiance factors 10 most
of us. but to the panent with asthma thevy mav pre-
dpitate 2 bout ot seriows illneu. If adequate en-
vironmental control is impossible, then remonval of
the susceptible cmployee from the environment may
be necesary.

Individual Health Promotion

While control of the work environment is undoubt-
e«dly important. even greater aucention should be
given the patient as an individual Many of these
matters require his interesc and initiative:

l. Eaxuuer cast FINoiNG — The physidan must be
on the alert to cliciz details of repeated epuoda of
respiratory dixcwse and to evaluaie more critically
physical and laboratory findingy in the light of the
long natural history of the discase.

7 AVOIDANCE OF PROLONCID IXPOILRL TO WIT, COLD
EVIRORMENT — While it i3 not posuble 10 surround

387

every andividual with an deal mulicu. manv respira-
torv  discase-pronc  individuais should give spemal
attcnuon 10 weaning warm  dry clothing. headgrar,
and proper {ootwear when gowng out of doon

3. ConNTROL OF MOME LNVIRONMINT — Although the
praent dav wudv concerns iwtsell pnmanly with
workers and their work environment, it was obvious
in many inuancs that houschold duit. pet. and
pollen cxposurss plaved am importamt role n ac-
centuating symptoms of a1 resprralory nature.

4. ELnavamion or Tosacco — Manvy victims of res-
piratory discase ynoke in excen of those without such
discase. The inhalation of ail torms of tobaceo smoke
should be discouraged.

5. PREVENTIVE IMMUNRZATISN — While the over-all
valee ol prophylactic immunization agunuw respira-
torv viral agenu and the cormmon bacterial agenu of
secondary infeccuon may sill be in doubt. we have
observed erpugh clinial benefit in individual cases
to recorrmend these meauras (0 many paueno with
chronic. recurrent respiratory discase.

§. EABLY ADEIQUATE TRIATMINT — Many prolonged
periods of ilinem due 10 bronchitia, athma. ere., fol-
jowed neglect of the carly stages of 2 common coid.
Appropriate carly treatment under the guidance of
an interosted peronal phvsician mav mean the differ-
ence between 2 minor illnes and a lengthy disabilicy.
A severe cold may initiate pulmonary insufficiency
which i3 permanendy disabling in patiena wub
moderate (o marked cmphyzema.

7. Jo» PLACKMINT — Sclective placement has been
mentioned as the pouible solution to the problem ot
certain  occupational expowrar. In  addition. job
placcment is important in the later sagea of chronic
pulmonary discase where partial disabilicy i sull
compatible with producive cmplovment.




