THE PREVALENCE OF SYMPTOMATIC CHRONIC
BRONCHITIS IN TWO IRON ORE
PROCESSING PLANTS

TOTAL (

MARY CATHERINE RYAN







N
" CUNDL D







CANADIAN mEéES ON MICROFICHE

% % J: %
THESES CANADIEM,LS SUR MICROFICHE

B

¥ National Library of

Bbioihéque nafonaie Mt *E

é ertede b
_Dolhcum Dtvzlnnmnl Brm * Direction du tkﬂlonumun des mlletuwu # LI
Canadien Theses on Service des thises canadiennes By 5 St gzl

. Microfiche Service ) sur microfiche ' &y
++-Ottaws, Canada T : > ;
K1A ON4 J.)‘.
wES .~ L \ "
: i 9 ol e ¥ ¢
il " i o, .
NOTICE S e AVBT e b

The quality of this ‘microfiche is heavily dependent
upon the quality’ of the original thesis submitted for
microfilming. Every effort -has been made to ensure
the hlghm quality of reprodiiction possible.

W pages are missing, contact the’ uniyersity which
granted the degree.

pages may ‘have” indistinct print especially

Some
“if the original pages were typed with a poor typewriter
ribbon or if the university sent usa poor photocopy.

Pmlouslv wpvnghmd materials (journal " articles, -

published tests, etc.) are not filmed.

v & . "X $
Reproduction in full or in part of this film is gov- -

efned by the Canadian Copyright Act, RS.C. 1970,

¢. C30. Please read the authorization fo ‘ms which

. accompany this thesis.

THIS DISSERTATION
HAS BEEN MICROFILMED
EXACTLY AS RECEIVED

& - k7

l‘L/-JJ!v(r. 82/08) © — -

La quami dn ume microfiche dep:nd gmrmmam de
_la-qualité de la thése soumise au microfilmage. Nous':
avgfs tout -fait pour assurer une qualmé supérieure-*

de reproduction. _ :
S.l mangue des pages, veun"ez com!numqnei.‘
. avec I'université qui a.conféré le' grade,

“ia qu-m impression de / chrtiines .peges pe
laisser & désirer, Surtout si les pages originales ont’ en

5 dmylwawum @ l'aide d’un ruban usé-ou si l'univer-
sité nous a fait parvenir une nbotocwm dNI\Nmsl e

qualité.

Les documents qui’ lnnf déja I'objet d'un. droit
dauteur (articles de revue, examens pubhas etc.) ne.
sont pas microfilmés.

La reproduction; méme partielle, dé ce mlcmhlm
Loi canadienne sur le droit d'auteu;
0. Veuillez prendre connafssance des

formules d'autorisation qui accompagnent cette thise.
\

LA THESE A ETE
MICROFiEMEE TELLE QUE
"NOUS L'AVONS ‘RECUE

Canad?




e

<
4

<
st. Jofn's

THE PREVALENCE OF SYMPTOMATIC CHRONIC {BRONCHITES
IN TWO IRON ORE PROGHSSING PLANTS

by
Mary Catherine Ryan, B.Sc.N., B.H.

A Thesis submitted in partial fulfillment ~
of the requirements fot the' degree of

Master of S&ience

Faculty of Medicine
Mesorial University of Newfoundland ~

* February 1983




, symptumatiu chronic \bzonchi:i

nodels for. asscciutinnn anong:; the

» Afas’_mc-r . 2
&

This research was [ to'study the prevalence.of - -
d L
sympf.omatlc chron!c Bronnhi:is in a g!oup of mining und mill wurkers

to detetmlne 1# there 'vas ot absociatls ‘tween Bymptmr_ic ch:cni:

bronchitis and tobaced suoking, length of dust exposure o age,

i.ndividua‘uy or synergistically, B o R

Analyses vere, dang By, two s\:atistical mechmls. First, bi-

riate analysis done by cross tabulations «\l!tng Chi- square as'a’

was a gigniﬂcan: lssqcigtlun, between tobacco émoking

held when con-

(b) ok signific

bronchitis,
() ‘Lengeh of dusé éxposiice was™not sdgnificantly associated. to
g $
4

Second, a 1og—11naar amysié wvas used to. test ‘ferént
4 /’/

“The resnll:s

the between syrptotatic: chronic b and smkmg_

and showed that there vere some 1nten:t1ve effects between the 1nde~

pendent varxames, smoking, age and 1engthYpusum which ‘may. be

5 explu!.ned by l:hg cnnelmm bameen ege and 3 ngt&expnsure and

by, some’, differences in suoking hab:\.ts b, .age.
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CHAPTER T,

oblen causing

‘oday chronic bronchiti.s, 1- n.ndgprea :

AN
dLseau, disability and mm-nucy. "The ecnnonlc dost ot etomie ¢

bronchitis ds reﬂ_ecm in hospial beds and Physicans! services,

n\ltsinx 5ervicea, dm;u, dtsability :nmyenntlon and loss of. prnduc— :

-

it:ed states for - the yeax- 1977, the; Eos: of Chizonte

v eibdey due Ee mnrb;!.d.try “and mortaldty.’
£

Disedss (copn) was estifiated to be 51 o, billion

dntia’ did” to murtsli:y. Thesé 'jys:mtes vere

though t5 bé too Low due to COBD- belng umiemxagmed and, under-

\ K , Hants Eastern Canada. ’\7 i

e objectiVe of this :he‘su'w._s, 5 study the ;?rev;lei:ce ;s i e, g
SFRPromatic [chronic Bionchitisiand .{e:en’nim if :ium was a relation- 5§ ¢
5 ot e becween syup:omuc chronte hmchuis sid. totacco smoidng, oy
5 1ength of aust exposure’ and age/th 2, 504 male dners and i1l workers, . 7
A employed at two iron ore p}'acessing plants. The number of female
Y workers in the plant s 150 small to yield significant Tesults s = il g

B " 5 By it '




-

* . in'that it is basically 35-38% iron with dist mixtures of silica.

5

to most other Tegionis ‘in Canada. The mean’ annual :empe'r&:uxe is

below Ereezing, sometimes ~22° C.  The first snow fall usually Gecurs

late September, and the last snow fald in late May N\ Summer is basi-

cally two months of \hiyaar, July-and Sugust, with an average tempera~
re of 13° C. The two mining towns have developed singe 1962 and

1965 respel:n.vely, with the majority of the-working pop\lladen employed

direc:ly wlth these ‘industries.
" Dplant’A and Plant B are Located in separate conminities

: t

several kilometers apart, The ore content of both mines is similar

Both operatisas involve open-pit ‘mining, ore cohcentration and

‘:;} pot tat 1m| of org through, the. various steps in their respective

process. . . LR " : S

y Plaat A differs fromPlant B in the process of concentration

Bt ore:

wet grinding process.

Plant & dses a dry grinding process, whereas Plant B has a-is .

“Plant A also has a pellet plant operation.

'8

Limitations

Since ‘this-is

“of workers ‘from dusty,

a cross-sectional study, thesélective removal

Jobs due to 111 health'siay 1éad to an under-

estimation of respiratory symptons and:thus teduce the prevalence of

symptnmati: Uit bronchitis. Selective removal of vorkers Eion

jobs 1salso known as, the "healthy worker effect." This selection

pmceéa ¢an be seen more clearly before a person begi“ns work, shortly

after work and when the' person reaches 50-54 yésrs of ‘age (Roskela,

Luoma & Hemberg, 1-975) "
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e i

-status of workers began to approach that of the general population

(c) the healthy worker effect was greater for mon-whites .than for

Hernberg (1980) found thé healthy worker effect to vary,

depending on certain factors. He identified five factors important to

the healthy worker gffect: (a) Theyounger the age group, the more

marked was the healthy worker effect; (b) the identification of .

cohorts over time decreases the, healthy worker effect, the health

vhites in a mixéd labour force; (4) diseases with silent early stages
aﬂd rapid f-ul cotirse do not cause a healthy anker effect; (e) dther
factors such as labour ihoetage, ‘unemploymeit, ‘company hiring policy,
physicnl demaifding jobs, and certain occupafions have an effect on the '
;.ealzby worker effect. i S e,

Many factors, most ‘unquantifiable, e -complicate the
theory of the healthy worker effect. However, all ra_te‘nrchers muse bé
avare of the mlll‘xlolom problems of the healthy worker effect when
occupational groups are being studied. y

Poor recall of symptoms of nhx.m.:i.c bronchitis and I’.t;hln::o ) v L
esling by the werkers mEy. bera soyree of érror in this atudy:

The group may not be a truly representative ;uple of the
populdtion as‘a vhole because.of ‘the démands end requirements of fhe
mining 1nduu:ry. o

Secundnry mulysis of data cnllec:ed for other purposes means
thlt the reﬂeuchur faces restrictions in the lnethﬂd amount and l:ype

' of dn:l to be Anllyud. 4 . 4 .
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Literature Review ° iy

CHAPTER IT * ) P

+ REVIEW OF RELATED RESEARCH

ln 1805, B:!dham first made the'diagnosis of chronic bronchitis,
| whieh he applted to chront cough,: breathlessness dnd recurrent exacer-
" battons. " Not much attshtion vas given this disease wntil 1952 In
Deceribet, 1952, a cold fog hung over London for five days." During this
Ciie e ddatEage o by.4,000; the people mainly affected were i
those buffering from respiratory disease.

The'£ollowing year the Mgiical Research _Council. of Britain

set up a committee to advise and encourage research into chronic bron<

:hitxs. At this time' confusion prevailed. over a definitiun Eur .
symptomatic chronic bronchitis due to’ the poorly understood’ proc&ss

of chtont hrénchltls and, eaphysena

liniciar

" In 4959, at the Ciba Guest‘
gists dnd patholgists together agreed that emphysema would be defined '
on'an anatomical basis as enlargesient of air spaces with destructive

changes fn their walls, chronic bronch: would be defined on a

. s L S
clinical basis as chronic expectoration, and asthna on a functional®’

basis, as reversible-airflow obstruction. ‘The term chronlc ebstiuctive

* lung disease (CULD) was to be used. for all 1trevetslhla ubstmctluu‘f

The helle 'held at that tine was: that chronic hronchicis{nud

emphysema was a single disease, chronic bronchitis was the middla' stage

and emphysema the latter stage. This idea was reinforced by the Medical - '

&




Research ‘CiliieiL of Britain (1965) when they suggested that chrodic : °

be into simple, and

Today some researchers hold the belief that astima; chrbnic

and emp isia disease trum. Fishman (1980)

.t

referred to chronic bronchitis and émphysema in terms of a spectrum.
He felt it was not realdStic, although possible, to try and account
For. dhia dipitath oLfsite of tha Feo diseases. Crofton aid Dovglas
(1969) suggested the concept ofa spzctmn e’ oy siggestd: that
" chrénté bronchitts developed into primary nphylem The Américan |
 Lung Association (1977, p. 11) stated: : i
The .alscase spectrun tahges from purd obstructive sirway .
_diseade with.chronic bronchitis but no emphysena through
various conbinations o severe emphysena without: sigaifi-
cant bronchitis, o
_Other researchers question this theory and uuppori the. theory -
that asthaa, chronic bronchitis and emphysema have separate natural
histories and are distinct separate discases. Fletcher, P.igs, 3
Fnirhu.n and Wood (1959) ‘vieved chronic bronchitis and eaphysess as d
single dlmlg, however, their remnr. research supports the theory of
cvo Eisiiie dinaass (Fiduihes Betvo; Tisker & Bpedler, 1976).
Efnshau'and Morrey (1980) gave distince pathologic entities for chronic
bropehitis and emphysea with a cosmon causal Sintos,tobaces saoke.
Mitchell, Vincent, lym‘!nd Filley (1964) felt it "f' n-r.unry to
diseriminate becween chroni¢ bronchitis and epphysena it order to :
 tmprove “the therapy for each,  thus prvattag. o eresting thelx

jal ccursel of /:

- ‘Thielbeck (1977, p. 344) puts Forth the argument. that if chrontc

mucous tion (chronie ) precedes then

. . . the frequency of e hypersécraticn vould
increase steadily with age, paralleling the increase in the
frequency of emphysema. This does not -happen: ~ chronic mucous




hypersecretion is common before the agé of 40 yeass in smokers, o« ot B
and its frequency does not increase as. much -*hs izequumy
and severity of emphysema. does with age. . . . /*

Due to existing overlap of symptoms of n:hu. chronic bron-

chitis and. emphysema an umbrella term’ Chronie Obstructive Lung Disease t

(COLD) was. coined by the Ciba Guest. Symposiun (1959) to combine the’ : -
. Teporting of :lmn diseases. rhs.s term has become overused, and now
e T g iped .uynnnymully with chronic obstructive pulmonary or lung' e s
disedse (COPD, COLD), and chronic airvay disease (CAD) (Thurlbeck,
o7 10777, 101969 the National Centre for Health Statistics added a ni

cods

wmber, ICDA No. 519.3:to_cover the family of Chronic Obstruc:i.ve
Lung Disease’ (FOLD) (American Lung Association, 1977): ;
“Binshaw ‘and Murfey’ (1980). express the opinfor that this term ®
leaves. much to be desired because it.innlnded several specific dra=s &

orders wir.h different clini:nl hol featur

requirenents for. therapy e proguosis.

Factors Y omatic Chebmic B iteds -

The factors that are suspected of hLvlng a dBusal role’in -

™, x chrontd are varied. It is not known to shat

extent certain factors lnﬂ.nem:e the development of ‘symptomatic chronie

bronclitis, vhather they ‘set alone’dr is synergiss and to shat extent.
"y Y . ~

Three sgic £ 5 smoking, age and

g . iy o
i “length:of dust exposure--will be studied in this research and their:

1 1f any, to ay fe chronic s
| e T - 8 Lo ™
. - Tobaceo smoking. . fn the li.tl:erature revieved ciyrette mung

fo is'- the one !actﬂr that couiﬁtently rates the h‘lghe!t as a l:allsntive .




factor ‘in‘ synptomatic chronic bronchitis. The risk appears to increase
b

as the number of cigAral:tas increase. Pipe and cigar smokers tend to’

_show a lover. rate of’ eymptams than cigarette ‘ablra hut higher than

T kexs. y show;an Tin i it carbon monoxide X
tevel, within houts of stopping) and spatun productich, cough’and breath-
lessnese are redont yithiin ‘wesks! _Snoking jand ‘dubt expoduré seem to
hé.we au interacting effect and prodice a higher rate of. symptons’ (Slesto

" “Greaner, Walters & Sichel, 19675 Thurlbeck, 1977).c A couprehenisive

overview oF ‘the’ 1iteraturs revigwing: thé ‘aviderch linking tobacco”

smoling' with chronic obstructive lung dfsesse ‘and respiratory symptons

may be foynd ih The'Surgeon Geperal's'Report, 19794, "Suoking and

Health.!" -+

Age. The ‘Anerican Lung Association (1977) acknowledged that

ventilatqry lung finction deteriorated with age; hovever; they-did not
feel that COPD was-primarily caused by aging.  Higginé (1980) A

. ¥ o
. found the mortality rates in liox:h sexes increased with age for chronic

" lfmnchicis with females lower than males Manfx'ada, Nelson and

&

Cherniack (1978) found that "low Euncticn ling tests were sxgnificantly

, Telatiog to aging, “Blsc, Ghezzo, Anthomsen, Chemiack ‘Dugls, Macklem,
Manfreda; Martin, Hecazchy and Ross (1979) fnund that aglng had 4

$ greater effect on vtk ealbeds o lung tuncuon than smoking, £
Mittnan, Pedexsen and Barbela (1974) £otmt that once ‘length of exposure
:a~ dust .and smking lml been ‘taken into account, - age by ir.self did not
play an 1ndependenl zole'tn the symptoms .of chmnic bzonchitis.

Throdghout the Literature, ‘chfonic hrm\chir_is has been. dssoci-

‘ated with increasing age, an upward trend at age 40 years ‘and the peak-

age group being. 50-65 yeazs (crofton & Douglas, 1969;  The College ofe.

bt
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1953).

3 B, H % el
factors (dust and fumaa) Through the years

synptumat!c chronic bronchitds has been genérally seen to be prevatent
in men ‘from ok socioecoonic class, living in' drban areas and wurking
in 2 Aus:y/—‘mnmenc. In the United States today, mortality rates

fur brom:hit

are twice.as high among’ semi-skilled Horkers‘ and

. labourers as mn’g- Profesaional workézs (iiggins, 1980). The Medical

Regeareh Couned1 ‘of }mmﬂ (1966) piblished a| report’ "Chronic =
Btom:hitis and Occupntion." Thia report was i‘n Easpnnse to r.he concern

of the ‘Minister of Penslons and Nntianal Insuxanwe over persons

eligible for insurance beneFits. Persnns \ith & clear chest £ilm were '

ot ellgible while pezsuns with pnemc\miosxs were :ﬂigihle for pen—
sions. ' The Council's ﬁnal report ‘stated: | “ e
_ However, - on. presént evidence, intensity of dust exposures’does
not.‘appear. to ‘be ‘a very significant factor in'determining the
presence of bronchitis in this group of workers. (p. 102)

This report held far-reaching impllcations and'was refuted by mary

*people at that timé. ' However, little seientific'evidence was. available

to support the rebuttals: o % Z &

Some stydies dorie with the intent.of medsuring.the relationship

between dust- exposure alore and resp'lzatox‘y symptons have fot been very

successful -as can be seen from the following stulies, Love, Camphen

and Khosla (1970) in :heu study in South Wales,. contluded that, if

thiore e any relation betwesn réspiratory disahility and ‘stmospherte
pollutlcm in ‘the two steel works, it is too slight to be rlatected énd
that’ clzareu:e smoking H§s’:he most important factcr in the etialogy i

of SCB. Sleuis-Creamer et al. (1967) 4n Transvaal found chfonic

¥




broy chitis to be sigqificantly more common in miners thad in ngn-

4 3 miners for every age & smoking category except in nnn-lmokarl. In

nun[smnklng miners and non-miners, no significant’ dliference was found .

a in the prevalence of nhronic brm\ch{:ia. Clark Harrington, Asta,’

© . Morgan and Sargent ;1980) found that bronthitis symptons and impairment

of expiratory flow did nat correlate significantly with exposure to o
dust, in their study of 249 men with 20 or more years of éxposure to,

taconite dust in north eastérn Minnesota, but.was sigaificantly mlar_e.i_ g

5 & to cigarette smoking: Gregnry (1971) found no evidence of “the influ- .

ence of idusty work on chronic' bronchitis in his study of 340 steel- .

Tl 2 workers in Sheffield, England. Chan- Yeung, Wong, Hacl.aan, nm Dorken, T, :

i Schulzer, Dennis'and Grzybowski’ (1980), in their.study at Powell ‘River, " -

B.C., vere unable to an sed prevalencé of respiratory.. . s

symptoms among workers exposed to gases and chemicals-in the Craft Mill.

Howgver; workers exposed to wood dust had slightly.but significantly

Lower' pulmonary function compared to other groups. The American Lung

Asaoniatian (1977) 'sees cigarette smoking-as-a much more important B

cause of COPD than o:cupa:ional exposure. g

prdemologiul studies done since 1966, supportlng the view

that pro{ongad inhalation of dust leadsyto increased tespira[nry P «
5 bexan '

Symptoms hee: - Pratt, Vollmer and Miller (19804) in their study'of 565

unselected inflation fixed lungs found an association between cotton
= f " dust exposure and bronchitis.. Musk; Peters; Wegnan and Fine (1977) ) x

conclnded in their study of 974 granite dust workers. in Vermont, that- . :

present dust coficentrations in the granite: sheds cavsed excessive

o % deterioration of lung Zapebitys héueyer, Grahan, 0'Grady and Dubiic '(1981)

"found cnnflic[:.ng cesults aud .questiondd the measurement of the pylmonary 2 5

‘f\n\cdun-:eskts. Valic and Eugenijdzuskin (1971), in their ‘study of 60




: k . 1% .G chronic bronchitis, but
b
!

i chitls and, reducedurentllatury capacity.

Fn.mzll. o Bern, swecker,

Amn dus and Shoub (1977). u\ chexx study of 1,438 sur(ace coal miners in

»
- the U, s AA, faund nxposute to- surfate ‘mine dust in:renud the ‘prevalence

/
-smoking was ‘a mor’e common factor in

of chronic s

Karava, Hernb: Lg, Kaskela _and

Luoma (1976), in'their study of 1,000 ‘foundry workers ‘in Finland; found

those classified as.in dusty occupations had ﬂ/higher frequency of

| i _ehronic bronchitis! Smoking scrongly incredsed- n.e prevalence of .chronic

brotichit{s and ‘a combination of both exposures pruduced a atron;sr effect.’
\ 4 /

3 " Rogan, Attfield, Jacobsen, Rae, Walker and Walton (1973). Emmd a progres-

| sive reduction in FE

1.0 Vith increasing cumulative exposure to airborne

dust. Kibelstis, Morgan, Keger, Lapp, Seaton and Morgan (1973), in their "
epidemiologic study of 8,555 bituminous coal ‘mh’!el_'! in the U.S.A., found

that”smokexs ‘had 4 significantly higher prevalence of chronic bronchitis

| than their. or
i

.. Face ‘vorkers ‘had-more
bronchitis than surface workers, teflecting their 1owes dust: cxposive.

\The effect of smoking was found to be five times gredter than the effect’

. . Of coal dust. Dosman, Cotton; Graham, Rébert; Froh and Barnett (1980),

in their study of 180 non-smoking workers in Saskatchewan, concluded that




Becklake, Fournier-Massey and Rossiter (1972), in their study of ‘1,015

" that chronic. bronchitis can’be caused from flax dust. Mikov’ (1974), in

exposute to grain dust is associated with an increased prevalence of

chronic bronchitis and evidence of airflow obstruction. - McDonald,

*, e s
male, chrysotile asbestos‘mine and mill workers in Quebec, found that
age and gmoking,were related to bronchitis, dust exposure may have had
an effect on non-émokers and light smokers. Penberton, (1968) reported

that. the survey done in Northern Ireland with £lax spimrs 1nd1n:al:es

his study of 779 foundry workers in Yugoslavu. concluded thst tobaeco’

smoking arid atr pollution at vorkplace were! significsnt in the inci-

dence and prevalem:e of chrnnlc brouchl:is .

Other etiologle Fdetors: thit are  suspected. in the development

of chronic bronchitis are, sex,

111 be

factors, hevedity, air pollution and alcohol. These factérs’

briefly Tooked at in thé following studies. * .
Sex.’"The prevalence of symptoms of chronic bromchitis was -
found .to be hijher in fiales than females,” Tafs may be due to dif-
ferences in smoking habits (Crofton, 1969). Bouhuys; Beck ‘and Schoen—
it o ; ]
berg (1979) found chronic bronchitis to bé more ‘common inmen than '

women.

Throughout. the years,  respiratory infections were

thnught‘ to play ‘an’ inpormnt_ part in the development oi‘ chi—on’ic“luné
disease. \m Fecknt years, with more sophisticated research. being.
carried ot there appears ‘to,be.very littlée epidemiological or_clinical
“evidence to. support infection ‘anzu chusdl Fibtayinthe development of

chronic lung disease (Fletcher, 1979; Croftom, 1969). The American




Lung .‘Associacxon (1977), in its overview _gf the available evidence,

i l:nuld not £ind.a . specific viral or bacterlalagent as a lcausative

respiratory disease.

o

were. inversely related to respiratory problems.

_agent in r.he development ¢ chrohie lung disease. Monti and Ross

1978y eotaned dn the Tecumset Sealy thit seuts taFestSo nay play.

a tele in the development of chronit lung disease.

. Holland, Halil, Beinett and Elliott .

Socioéconomic factor:

(1969) ‘found' that:'social, clnss, area of residenca, fautly size and past.

were ass w-n;h chrone

"history, of atory

Lebwir.: (1977) found that’ education and income.» -

Fietcher (1979) gave

the ratio of bronchitis mortality in unskilled Labourers to tige of
“professional classes’as 5iLiin 19713 however, it is still unclear what
 apect of low socioéconomte status aré more clearly responsible for '
the symptoms. Higgins, Keller and Mefzner (1977)-found that respiratory
digease vas related :o<ec=|§pa:1hn, education and income, in-their

population study. of Tecumsét, Michigan, . | £
E g e Ak i \

Like many’ other suspect-factors in the development .

Heredity.
of . symptomatic chronic bronchitis, heredity is a factor which seems

to play a part in its t(Anerican Lung Assoclation, 1977).

However,” strong ‘evidence is not available to support this theory

(Crofton, '1969). Hinshaw 'and Murrey (1980) stated that Erickson (1965)

. discovered a specific: type of emphysema related, to the absence. of .
Mittman et al. (1974) concluded that at.

chrédtc is

_serun_ alpha=l-antitrypsin.

11y

Least part of &
Fanilial tendenties were -found: to be considered risk Soators dn chronic

ling disease by Cohen, Ball, qusheats, Diamord, Kreiss, Levy, Menkes,

¢ \
Permutt and -Tackman (1977); Cohen :(1980).

y




give one of .the most up-to-date overviews of'the avaﬂahlz evidence; . 1

 with- tobaceo, sioking, and the sffects of tobaccs smoking are veil ddeu-/

- et al.

: & " S

Atr pollution.. Atmospheric pollution has been assoctated with

high episodes of respirstnry/ mnrtulil:y and morbidity. The-most well

knomm incidences ‘ate the two smogs which hung over London’ 101952 and - -
1962, The parciculaces that aake up the ‘atr polluion, caustng ‘e
iost harm is Hatd to pinpoint; however, 50, and 50, 1a cmnhinatlon
s highly suspect. o g N i
Bouhuys, Beck and ‘Schoenberg (1978) found o siguificaht dtt-

ference ‘in “the ‘presence-of chronic, bronchitis he:wun irban-apd: rutal

residents.

[+ " he ‘Mmertcan Lung Associati (1977) pested a

betwéen. urban aiy. pollutfon and chEoals beoachitis, 1hshais and “Murrey

(1930) have stated l:hat although epidemlolagl.c studies 1mﬂcnte an

Sactation betveen- o chronic bro; wand afe piTivkion,

the most: Ahamful is personal pollution; tobacco smoking. Holland,

Bennett, Cameron, Flarey, Leeder, Schilling, Swanand Waller (197§> i oL

reldting to air pollution and respiratory symigons.  Fletchat (1979) -
sees ‘air pollution as much less xmponanrchsn cigureufe amkmg. W

Alcohol. . Recem: resear}:h has given conflic:lng Eindings

regardlng alcohbl consumption as a factcr Ln the’ developme\\t of

Klcohol cons 3 1s ‘Wowtsakted Hesortars

mented., Lebowitz (1981) found that aléahol consumption was a signifi-

cant Fisk factor in’the of resi "syuiptomss, Cha g

1930) ‘found‘that alcohiol consumpt.tbn. atfected pulmonary fume- -

" tion but was mot signifil:ant.




State of the Art

4 Today «hronte obstructive pulmnnuy disease is the most ‘common
¢hronic pulmanary disahansn recent years lts prevalel\ce has reached:

epidentc propartiun.!, bettig the sixth leading cause of death (Ameiican

1977). “' - R

Tung Aasoniatiun,
Thrcughout the/ iewed Hterature ‘there apyears to. be mo !

theories ‘on the history and course ofchronic bronchitif. One dvenof

asthnaand’ followed by emphysem This upectl‘\lm of, disease 1s ‘thus,

e clasaiiied as ch:ontc absmu:cive lung dlsease (Fiuhmz.n 1960~ Crafr_n 9

el i
The other theory heu hy other zesearchézs 1s that: ‘asthma,’
|

- chtunic stmaitis aiit emphysenm are disunct ‘diseuses and”have

' separate natural histories. Clnssifylng (hese thx'ee dueues under

. one’ umbrella term, chronic obs::uccive lung cusus

, preseénts diiﬁ-

cnldes ‘when onetries 3 compaxe mérbidity rates of :hesa distinct

ner ! dtsenses (Fletcher et ai., 1.976 Hinshav & Hurrey. 1980; 'Huht1 1965).
2% 8
.+As one-¢én see- the:e 1s.50, agreemen: at present on ‘the’ hismry

or. course of- symptamtic chrunic bx‘nznchitis. The. deiinitinn o these

diseases in mnst 11ter;:m:e va!y, 1f u m dealt with at an.‘ The

definitions mos: acce‘p[ed afe.those Set toﬁh by the’Ciba Guest Sym-="

posium (1959) ‘and apptnved by the Americm 'l"horacic Sncle:y (1962)

S These \def1ntetons of asthas, chronie broncH{ers ens Emphysens are &s

follows:

Asthma.

refers to the. condition o

thought: vieus vsymptmaiic‘ chronic brofchitis ;}; a“speétrun preceded by ",




f i,

. y A E
bronchial airways; which changes its severity ovér short periods of

time either spontaneously or under treatment, and is mot due to
cifdiovascular’diseasel’ % ) K
Shronic bronshitis refers to the condition of subjects with

chronic or mcous in the bronchial tree.

The wwords ¥chronic or recurrent" may be defined as occurring on most

days for at:least three months in thé year during at least two years.

s 8 of 'the lung ed by inctedse

beyond the normal.in the size of air spdces distal to the terminal

bropchiole gither from dilation or from destruction of thiatr.walls.

% Many etiological factors are susﬂected of having a caussl tn].e

in the \vglopmen: of symptomatic chronic \:mm:h;ttis which was foted
i the Literature review. . The three factors stedied in this’ teseatch

are tobace mking,., age and length of dust exposure.

Tol%cco smekins has’ been. genernlly agreed upon as being one of

“the mmm:ann and causal factors in the development of symptomatic -

chronic, bronchitis. E
Aging 1’ often shiown to be'an important factor in the develop-
ment of sympmmuc chronte-bronchitis, The sse grour, 4 yesa dud
. upward, is ofter associated with an upward trend .of symptoms of thromic
hmuchm,’ . However, 'other studies show that aging by itself is mot'a
-primary Laiise of CoPD. or plays an independent; role in’the developuent

of ‘synptomatic chronic bronéhitis.

EY

Dust ‘exposure is a very controversial factor in the etiology of

symptomatic.chronic bronchitis.. Mineral dust.has been suspected for a-

long time, however the scientific. evidence is still questionablf.




Textile dust would seem

18~

to produce stronger evidence as a factor in

ths etiology of sympfomatic chronic bronchitis (nouhuys et al., 19795

/Pratc Vollmer & Miller,

19804) . .

Thirteen years ago, Gilson (1970) assessed q‘e available evi-

dence using the test suggested by Hill (1965).

a7 asemmmuent, of v

available evidence -at that time would appear to hold true for-today.-

A summary of hig assessment

is summarized in the following:

Strength: The rating'is low. s Tae E .
o Consistency: The rating'is high. N
. specificit; . The rating cléarly low: ., ., &
Temporalit; "queptionable. o e B - »
Fiol gradient: for mineral dust;, the biologi-
© cal gradient is befter dstablished for textile
" £ diified prbducing pyansiseial [ ,!
+ Plausibility: . m:c.ea very high. : %
Coherence The answer is no. The evidence is-strong for
i cigarette smoling caysing’chronic bronchitis;e
o ) other” fuhes and-dust may also be AT e i
0 facor. '
Efperiment: There is good experimental evidence indicating

cigarette smoking as a causative agent.

evidence is not so good for miferal dust but

of symptomatic chronic bronchitis as defined by the Ciba Guest Sym-

.. posium (1959), which has been used by most researchers in this area

The .°




since that tir

Anticipated Contribution = < %

. Morgan (1978) has puinted‘ out; most preventive, peasures and”

o in patticulzx dust gtandards, are dizected at. the control of preuno-

: . . coniosis rathex |t \han of industrial bronchitis. If the latter indeed
has a'si affict on'sd

chronic’ i B

7 ! aust. control Hothods mlgh( well prove to.be ineffective or deficient.

ok C- Karava et sl (1925) found that in opith of the effect o8

o excess "could ‘be de dasimeiant from ;
dusty m B
not: only with regard to silica dust, bu alsg wi:h respect ‘to total

dusty : i By

dust control must be initiated !

. Che, relationship betweemchronic bze}n';hiz'is, tuba;:co smoking,
. lengeh of dust expobure and ‘age proves tobe signifiz:snt, one would. |

etpect that, note eifective methods of dust control, mfe:y procedures
© . ‘and.heateh examtnations’ would be lmplementerl, aud orkers ‘adde avare
. of the increased nan;h to-thefr health by tobatco smoking and the -

additional danger with dust effect.




CHAPTER: 11T
CONCEPTUAL FRAMEWORK AND METHODOLOGY .
Statément of Hypothesis

The cbjective of this research is to determine if there: is an . E
H !

on between clironte bronchitis and tobacco smoking,

length'of dust éxposure and age, individually or synergistically (see
Fig. 1).

The null hypothesis 15 stated as follows: vy
There is no:relationship betueer ‘chronic
bronchitis and age,dust exposure. and _ ;
tobacco smoking, individuaily ox
synergistically. A

The data to be analyzed weré cbtained from the ‘American Thoracic

‘Questionnaire as published by the American Thoricic Society, Epidemio-

logical Project (1978) with minor modifications for application by

. Thé quet re was {3 'to all male. wprkers

enployed as miners and mill workers in’ two nining operations in P

Fastein Canada.

The questionnaire information was obtained by self-reported

symptoms through personal interview. by trained interviewers.

and i of Variabl

The variables.to be used: symptomatic chronic bronchitis,
tobacco smoking, length of dust exposure and age will be defined and
measured i the following manner:

\

20
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. Model A

Stnplest model’ slmvr!.ng direct effects of the independent
variables on 'SCB {ndividually.

i : 1 * ~ Symptomatic
FACTOR T B Smoking' [————2> Chronic

3 Intervening
FACTOR TI * Factor

Model B i, A e i o e
. more, cmnplex model showing indirect effects of the indapend—
ent: variables on, SCB syngerisfically.

s SCB
A
§° = Tobacco_ smoking & ,
E, = Length of dust exposure K
A’ = Age .
SGB = Symptomatic ¢hronic bronchitis.

Figure 1. ‘Models.
7

&
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Smtcmd: Ghronic Bronehitis, "Cough.and shlegn during most
days for -a minimm of three months fnia. year ahd ‘£ tio suncessive
. years' (American Thoracic Soclety, 1962). '

chronic bronchitis will be d by

cqllected on'the ATS® Questionnaire badéd on the following respiratory
i o o
symptoms: ‘cough, pilegmand cine.

The. speciﬂc quesr.inns analyzed to determine chronic: bronchitis

vare (ses Appéndtic A. £6r l:omple:e derlv.r.inn

Quéstion 7(E): Do you usually cough'like this on most days
e . for 6 consecutive monthsor more. during the
year? &

Question 7(F): For how many years. kave you had this cnug‘h! 3
Do. you bring up phlegn like this od most . days
4 for 3_consecutive months or more dufing the

e A year? 'l

et Questiion 8(E:

.

y’rﬂm 8(F) : * For hov many years have yuu ‘had trouble with
phlegn? <

Tobaceo swoking. ‘Tobacco smoking ‘was determined . from 1nfomx—
" Tehaceo emolkcing. 5
tdon obtzined from the ATS Quesr.iunnairz. The:specific q.ies:mqs

eialy et £5 tobsiico: snoklig weve” Caaaipdniih; fof complete ‘deriva-

* tion) * g
. Guestdon 28(8) Do’ you now 'smo_kg cigmccaa%of‘nne monthiagd?.. ;
Question 28(C): How many cigarettes.do you smoke p'e‘r day?
~. Question 29(B): Do_you now smoke a pipe as of ome vmnth ago?

* Question 30(B): Do yéu now suoke cigars.as of one month ago?

Length of dust.exposure: ~ The oc'cupmonal history. of ‘the

workers. was ‘taken and used to determine the leigth of ‘time émployed in-

\\thimining plants, s 31v1ng 1angt)\ nfﬁ e exposed to dust.
o
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Years of ixposure was calculated by taking, ‘the potal number of

N days worked (a’ day consisted of ‘eight hours) and dividing by 220, whicn:

is an example: . J s

{
|
f C g s is the average mumber of days wotked in a year. ‘The following: fornula
‘ Tia. of Exposure - Iotal number of days woiled ;A e
s Tt was decided to use length of employment as a proxy measure-

ment ‘for dust:expasue, for the following reasons: First, hisguﬂc’éi

faa

measurenents .of dust wmm\ both plants’ had signiflc&n aifdtty

reliability prnblems THits vais due to. 1) the type b inskiymeits used,

nldget impinger, (2) the location of the -instiuments] ales sampling

g insteadof personsl sampling. ’Second, most workers had many changes in

o ¢ - their positions and Tocations within the ‘plant. . The -relationship
between‘the, nane (of a given job and ite possible location uithin the
plant vas; Frequently fot’kngwn. Since dust exposufe indices were cal-

culated by combinations of ‘area rudxngs of dust and probable docation -

of ‘the worker within each job ca[egory. the. of ‘ticiirasy 1n "

" plactng thé employee was'a very important factor in the validity of

it dust expul\xre i
These two fnctnts——-pruhlm.a ‘with actual measurement of dust and

23 aifftculty in locating the emplayeeu in specific areas through their

¥ enough to make a decision not to wse
SR Iy use ‘of dust. exposure tndices for ‘each worker cal-
culated by a very complex algorithn which includéd many assumptions

and. Vaveraging" Dpexatiﬂns using dust data'vliich were suspected’; lies

accuracy - was cansidered to be & deceptiye nethod which would assiime o
e T e
a quality of data’ that was tot ‘Gupported by the evidenc. .
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. Statistical Amlxses» i

The use of -length of employment as a proxy for dust exposure

- has obvtous problems, the most important being that it assuges a rela-

b4
tionshiy\betwezn years :of employment and dust’ exposure which'in fact

as not been W&rﬂ:ed. However, it was felt that the decision to

use I1engch of employnent-as an dindirect measure of dust exposure vas

reasonable and

Othier researchers have used ‘this
. R < 5, N
method 4ri the past (Dosman. et.al., 1980; Fairman et al., 1977; Mikov,

1974).

Age! : Wotkers were divided iito Foyr age gioups: < 29 years,

30-39 years, 40-49 years, 50 years for.the st analyses.

" The question used vas Number 1, date’ of bITEK, by yeat] month,

2
A/. (see Appendix A for cunplete derivation)

This research was done’ using the following methods of

analyses: ' . i §
Chapter IV gives a rl"esét"ipn:ive- and comparative analyses of ’

. Plant A and Plant B. The plants, yere umxn;d separately and. together
by age, smoking habits and. length of dust e:{poaure, with"descriptive

and comparative statistics: E y

Chapter 'V gives an nne.lyals of the total work ian:a, nsing

. 4
" cross tabulation, nai Tests for, significance were

_done by a non-parametric method, Chi-square’ test

‘In Chepter VI, the data are analyzed by a'log-linear model.
The purpose.of ‘usiig this model is to deternine 1f there is & relation-
ship between the variables chronic bronchitis and age, length of dust

exposure and tébacco smoking, individually or éynergistically. This’




" analysis is achieved by testing and ordering the importance of the .
_effects among the factors, and forming a model of best, £it for the .
data saiiple. e e B g P . !

2 ) i, et
The Log-linear analysis is applicable £or this data bécause of’ .
the small frequencies in some cells, and the ability to’ test for sig—

nificant {fiteractions among the varisbles.




CHAPTER IV \

DESCRIPTIVE AND COMPARATLVE ANALYSES

- Chapter IV will give a deseriptive md'camparau_ve analyses
"of each’plant. -The independent v‘nrmbles, ages smklng and length of
exposure; will be analyzed by bivariate analyses ¥

Plant Ahad ‘a population. of 2,206 workers; 1,973 (89.4%) worker's

"answered the ATS and' had «nistories giving
v d . - b . :
length of -exposure. . In PLant A, the youngest agis vas 20 years; the
dldest age was 66 yean, the mean nge was:3 yearswith a standard

! deviation of 9. is.

-

< Plant B had ‘a population of 586 workers;. 53l (90. o) workers

dnswered the ATS Questionnaire and had work historiés completed giving
length of expome. m Plant B, ‘the youngest ‘age vas, 20 years; the

oldest mge 'was 66 yeafs; the mean age was 37.39 with a'standard devia—

tion of 8.99.
Plants A'and B togéther had a populdtion of 2,792 workers;
2,504 (89.7%) workers answered the ATS Questionfaite and had work
_histories completed giving length of exposire. . {
Plants ' arid B together: had 2 maxims length of exposute of
31.31 years, méan length of exposure nf_, 8.51 years with' a standard

deviation'of 5.99 yeirs. . ¢ s




shows thé results of this analysis. Taking into account the fre-

The treatment of the vafiable ‘smoking was done after.a care-

- ful study of the resuits of the dppropriate:questions in the ATS

Questiofndire .(questions 28, 29 and 30, Appendix A). -Appendix B

quencies for never smoked, ex-smokers and present smokers, of ciga-
rettes, pipe -and cigar, alone or in combidiation, it was decided:
- 6 place only pipé and/ot cigar smokers in the light smokers'
category. ’ A i Y
- To classify an combinaticns of present smokers acénr:{ing to
the nutber of pigarettes smoked.’ ' E

Tobnccj siiokets vere classified into three Gategories: mever

‘bmoked, ex-smokers and present smokers. ‘Present smokers weré” suh—

dfvided dato ‘Light smokers (% 14 ‘cigarbttes’per ‘day); modératd smokera:
(15224 cigarettes’ peyf day), ‘and heavy. spokers (2 25-¢igarettes per
day). This classificatior of smoking has beer used by reséarchers'in
the past (lkov, 1974; Love,  Canpbell & Khiasla,’ 1970; Doll'G Hill,
1964; Karava et al., 19763 Crofton A Dbuglae, 1969; Ashley, 1980).

Light - swoker's were the’ subjects that presently smoke < 14 ciga—
rettes a day. Thire wire, 42, aubjecty that caly’ smcked. pipe,’ cigar ;
or ‘their numbinztinn, and were ‘included with the Light smkers Lcate=-

gory. o, ma ® v a

The specific questions and ansuers that were examined; Yere

(see Appendix A for cnmplete de!iva(iﬂn)m . 3

* Question 28(B):. Do you now smoke cigare::es ‘ab of oie month .

ago?

* inswar: .(1y-Yes. | 0. et v
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3 28
. i 4 3 = oA
Question 28(C): How many cigarettes do you sacke per day?
Kaswer: S 14 cip;et:u % : . %
Question 29(B):’ Do ‘you now smoke a pipe as of one sonth ago?
: Maswer: (1) Yes y
Question 30(B): Do you now smoke ciurp as .of one zonth. ago?
Answer: (1) Yes i @
mun-_mn}r}: were subjects that presently smoke 15-24 ciga-
rettes per day with any zonhfnntlux; of other smoking. The specific
questions examimed were (see “?Endlx A for comlete ge:xvunuu); ' TR
Gestion.28(B)s Do yhi now sadke cigirettes as of oné monich
ks aud s 3 i
% o b i Answer: ‘(1) Yes
=1 % [ . Question 28(C): H;:w:nny cigatetted do, you sioke.-per day?
% ‘Answer: bx_s—zt cigarettes %

Question 29(B): Do you now .smoke a- pipe as of one aonth ago?

Answer:. (1) Yes

Question 30(B): D6 you now smoke cigars as of one monthi ago?

Aoswer: (1) Yes® b 4

Heavy smokeérs were subjects that preséntly smcke 225 ciga-
Tettes per day, vith any combination of other smoking. :
. The ipeclﬂ.c questiond ;mmd un; (see Appendix A for
cogplete derivation) : ;

Quéstion 28(B): Do you now smoke cdgarettes.as of one month
o i

' B = . el

Yes

24 .+ hnswer

Question 28(C): How many ‘cigarette’s do you sioke per.day?

Answer:: 2'25 cigarettes
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Do’ you! now stioké n pipe as ‘of one month ago?.

‘question 29(B)
: Amwer‘:‘_(l) Yes C. v
" “Questfon 30(B): Do’ you now smoke cigars’as. of one-month ago?
nsver:’ (1) Yes 8 )
Never smoked-—are the subjects that mever smoked any tobacco.

derm‘don)

+ ' The specific questin;xs were (aee Appendix A for complet

Question 28(8): Do you now smoke cigmttes 6% one month

ago?

Question 29(B): Do you'now ‘smoke a pipe as. of one month ago?

. .Question:30(B): Do you.now smokecigars as of one moath ago?

‘Answers to' these questions (8 . Non-applicable 3

Ex-smokers-—are the subjects that had “quit. snoking ‘as of oné J

month priot to ' the:study

for complete derivation .

i % S ¥ i e I

Question 28(B): Do you now smoke cigarettes as 6f one month
- 3 e

v ago®u: Rl ¢ i

Question 29(B) : - Do younow smnke a.'pipe-a® of mie mit ago?

Question 30(B) : Do you nov. smske cigars as of ane uen:h agot

The speciie qlles:inns “ere (see Appendix A

Ans'wers to th (2) = Mo




s’ . rable 1 s

"'Age. by Plants A and B

s, s ansyered the' ATS - Ques and had work histories
X2 shoys ‘a “signif Lcant’ dffference 1n-ages betwéen the tvo plants,
S _ : =

3 i g
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Table 1A
. Age by Plants A.and B
Kge - Plant A & Plant B Total
No. 3 Yo, % No.. . %
<39 Tz 7157 - 330 < e2ds 1,742 [69.57
2 a0 S61 . .28:43 . 201 37.85° . 762 . " 30.43
CTOTAL . 1,973 . 79.79 531 ava2n 2,506 g 100
. * Z Vo %
=173, 5 <00
o0 Table 14, shovs vorkers in Plants & 4id B by two age cstegnries,

< 39 years and 2 40 years, ‘who ansuezed the s Questiulmaife and had

work ‘histories cofpleted. x2'shows a significant difference in ages

between' the two plants, X- = 17.53, p.< .001

©"- | Tables.1 and iA show the populaticn of both plants. Plant A -

has' the majority of the workers, 79,79%; Plant B has. 21.21% of the

! target population...There 15 a significant difference in the ages

between Plants A and B. Plant A has
especially in #ge group < 29 years:
in age ‘groups 30-39.years and 40-49 ye

bothi plants are in the age group < 39

‘a younger population than Plant B, :-
Plant B has has an older population
ears.. ‘The majority of workers in-

years. Plant A has 71 57%,

Plant B has 62.15%. Overall, 69.57%/0f the target populition is in

this age group. o
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: Table 2 - / ¥
. ) Length of Exposure by Plants Aand B '
. Tength of e 7 —
E e . Plant A ) Plant B Total .
No.. z No. z No. z
<5 yms. 738 37.40 193 36.35 931  37.18
5 : ) 371
| 6-10 yrs. "t 609 - 30.87 19,77 (714 28,51
2 11yrs. 626 3173 233 4388 859 - 34,31
TOTAL @ 1,993 ¢ 100 . ¢ 531 . 100 2,504 100

Tr T
Xy =36.19, p < 001
2 " Table 2 shows Plants A and n" by lengths of exposure, < 5 ‘years,
6-10 years, > 11 yeaft. There is a significant difference between lengths
of expolwr.e for Plaats A-and B, X2 = 36.19, p°< .00L. Both Plants have
approximately the same percen § £ workers in the }S 5 year exposure.
Plant A has a significantly ier perceit of workers in the 6-10-year |
exposure uugory whereas Plant B has a significantly. hxghe: pen-.m: of

workers in the 2 11 year exposure catégory.

For the Gversll target population, the highest percent of workers

in the § 5 year exposure category, 37.18%, and the.lowést percent of

(g wbrkers in the 6-10 year exposure category, 28.51%.,

o




Table '3

Smoking by Plants A and B

Smoking Group

+ Plant A T .Plant B Total
.. No. “%. . No. 2 No.
Never Smoked 408 20.68 1027 19,21 510 “20.36
'Ex suoffers 608 - 30.82 167 @ 3145 775 ¢ 30,95
Smokers: - 957 - 48.50 262 ' 749.34 1,219 . 48.68
TOTAL. - ~ 1,973 100 - 531° 100 3,504 100
o £l R X% = 0.56, p 5 70
P Table 3A 2
Present. Smokers by Plants A and B 3 &
Present Smokers ‘- Plant &' “Planc B Total
No. % ‘No. 2 fo. %
Light 272 28.42 67 25.57 3% . 27.81
Mod. i34 34.90 98 ... 37.40 4327 35.44
Heavy 351 36.68 97, 37.02 448 36,75
TOTAL X 957 . 100 262 ‘100 T 132197 100
T " T
5 xi =.97,p > .50

N D A DGR —— A
There is 1o significant difference Between Plants A and B for smoking
dateories’ For the tafedt populaticy,’ 20367 never o 30.95% are
'ex-sm'ktezsv, and 48.68% are .smokers. When the prasuat inoliing catagories 7
itd swbdivisad rin_:Q 1light, boderate and -heavy smokers, both plants have

approximately the same percent in each category:
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. . Table 4
Kge ‘by Length of Exposure, Plant A
\ Length of Exposure
Age - <5 yE. 6-10 yr. Ca1lyr . Total
g o Yo. 7 No. % No. .- % oo % e
= ‘ I - :
<39 646 1 45.7° 514 36.4 1252 -°17.8° 1,412 - 100.
e > 4, 92 16.4 95 16/97 " 3_7‘1. 66.7 561 100

TOTAL. 738  37.4 609  30.9 . 626 .°:3L.7 - .1,973° '100

J et ; Table 5

Age by Length, of Exposure, Plant B

Length of Exposure .

s Age < 5.yE. 6-10 yr: b Total:

No. % . No. % No. 2 TNo. %

$ <39 141 42,73 - 84 25.45 105 31.82 330 © © 100
4 2 40 ?2 2‘5‘.37 21 10.45 128 ! 63.68, 201 100
TOTAL 193 36.35 165 19.77 233 .. 43. 531 100

v
S %
< .




" Table 6
Age by Length of Exposure, Target Population
» . I

Length of Exposure

Age <syr. 0 810y 0 21lyr. 3 Total

o. % Moo "% oMl % No. %

.5 39 787 45.18 598 - 34.33 .'357 20.49 1,742 100
240 " 144 1890 - 116 15.22.°. 502 65.88 - 7620300

TOTAL, 931 37.18. - 714~ 28.51 . 857 | 3.23° . 2,504 100

Table' 4 (Plant A), Table 5.(Plant B) and Table 6 (Target
Population) show the relftlunphip between age and’ length of exposuré;

as expected, both variablés are correlated.’
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Table 10 -

" age by Smoking, Plant A

- Age - Non=Shokers Smokers | “rora1
s Moo % Yo. 3 Yo, /%,
< 39 720° 51. % 692 - 49 1,412 100
240 265 47,2 561 100
TOTAL 957% 48.50° " 1,973 100
e 2 5
: CTxE = 0,50,09< 130 -
Table 11
Age by Smoking, Plant B
Age Non-suokers, " Smokets - " Total
No. % Nol % No.: %
S39 166 50.30 164"+ 49.70 330 100
2140 . 103 51.24 . 98 48.76 201 . 100
‘ToTAL | (269 ', 50,66 262 49.3 531 100 * -

; 2= 0,04, p >'_so‘ :




"age groups, the percent of nor-smokers is slightly higher than the.

39

: TTTable 12

2 / . .
Age by Smoking, Target Population P

Age * Non-Smokers Smokers.* . - Total

“No.. z < Mol wlm ot mel .. %

. 5
Sia9 . 50.86 856 49.14 "1,742,' 100
240 99 5236 363~ 47.64 : - 762 100
T0TAL 1,285 51.32 1,219 48.68) 2,504 - 100

Wl =048, 95 .30

Table 10 (Plent A); Table 1. (Plant B), and Table 12 (Target
Population) show smoking categories collapsed into non-smokers and
4presg;xtv_smkets, for age groups collapsed lnto two categories, <39
years and > 40 years. LIRS significant di‘vf’fereﬁce S

age categories or the non-smokers and present gmokers. - For both

percent for present smokers.




G -

: plants.

percent’ of workers than Plant B. For the 2

In the descriptive and comparative analyses for Plants A and
3, thers wan fousd tosbe aetgmificant diErirende di the ages of both
Plant A had a significantly younger population than Plant B,
copectally 10, the' 29 year age gooup, With 32.81 as. conpired to 13.7%, "
in Plant B. .

For both -plants, the majority bof workers ‘are in the age: group: .
39 years, Plant A has 71.451, Plant B has 62.157.  For the ‘gverall
target pnpulatim, 69.. 57% is in the age group $.39 yeurs :

Wnen comparing Plants A and.B. for. length of expogire, there
Ahwed a significant difference for -length of Bxpusu(E. For. the, £ 5

year exposire group, béth plants had approximately the same percent.

" ¥or' the 6-10 years exposure group, Plant A had a sigiificantly higher

2 11 years .exposure group,

~ Plant'B had a significantly higher percent of workers than Plant A.

Tor the.overall.target ‘population, the € 39 year age group had 45.18%

»with < 5 years, exposure and 20.49% wﬂ.:h EEt years' exposure.. The

reverse held: true for the 2 40 year age group, having 18.907 ten <5
“years' expnsux{a i 65,88 with 2 11 yeare! exposure.

" When i:nmp.!ring emoking by Plants A and B, there was no signifi-
cant, difference in smoking patterns between Plants A and B{ -

In comparing Tength of expésure by age for each plant
separately and together, as would be expected, there 1§ a significant
difference-with the younger age group, S:39 y;a{rs{,nh.aying less years
40 Sears; whteh his more yeir

Gf expostire than the older age group, 2

oF exposure, showing an intercorrelation between thesé two vadlables.




Analyses By smoking categories by age for Plants A, B'and

. "the’ target population were done: ‘Plant A and the target population
hid a ‘significantly higher pérceiit of workers in the.ex-smoking cate-

gory:  In the present smoking category, there was no significant dif-.

ferénce ‘among the sub-division categories: 1ight, moderate and heavy.
For Plant B, the numbers vere:too small to-draw any conclusions. For|

this reason, it was decided to,do further 4nalyses by Plants A and B

- “combined, ‘the target population.




.tion collected on'the L hase,d on. the ‘Followiny

' MULTIVARTATE CONTINGENCY TABLES & LA

Chapter V glves s stitisticel analys b tRe Farget fopul abton

using mltivatiate cross :abula:ion analynis. sig'nxficance is tested
by a non-parametric method, Chi—square test..

Sym'ptomr.i: chronic brnnchl:is w11 Be shown by eaeh plant' for

£

age and length. of dust exposure to clearly show :har. ‘the small mmh/ezs/
of subjects having symytnmatlu chronic bronchitis;_and the small total

numbers ir each classiiica\:im for Plant B makes ch5~square Cesl’.lng

unreliabley therefore Plants A and B will be coiibined (:argu popula-
tlon) for: most“tables and “final nnalysis.

Symptamal:lc ‘chronic bronchitis will be. de:emined ‘by informa- .

Symptoms: - cough, phlegm and time.

The specific quéstions and answers to détermine chromic bron-

chitis were (see Appendix A for complete derivation):

. . I
Question 7(E): Do you usually cough like this on most days for.
. 6 consécutive months or more during thevyear?

Answer: (1) ‘Yes'
Question 7(F): ' For how miny years have you had this cough?
Angwer: > 2 years

Question:8(E): Do you bring up phlegm Like: this on\me: days
. for 3 consécutive months or more during the. year?

Answer: (1) vés

» .Quéstion.8(F): Tor how many yéars have you had trouble wi
B - phlegm? = - K #

‘Answer:* 2 2 years ..

B
4

42




SoB 'Age,‘py}u-.‘;x Bl 3 o

Table 13. shows. the. relatlm;'shh; between'SCB and four, agé-

categories-in Plant A. ‘There.is

1ight increase in-SCB ‘for the

older -age group but this difference is not significant, x§‘=, 2.59,




| .Table.13

SCB by, Age, Plant

I e ™ g e =196,p> 50

Tabie 14 shiows, the relation hip becwee.n SCB’ Enﬂ four age

'ca:egaxtes tn Phnc B. Die to’the smm number of scs! in Age cate=.

'go:y 19 years, &nd the small totals for Age




' 5 .
$ / ,/‘
. .
‘iz . Table 15° 7

SCB by Age, Target Population
“Age - \No L Yes. i Total *
: "No. % e i No. ., %
< 29 668 92.78 52, 7.2 720 28,75
30-39 S48, . 92.76. 74 7.4 . 1,022
14049 453 Ce2.27 T 72 de2 19.63
2" 50 90.00 <27 ¢ 10.00 270 10,77
TO’J!AL 92.37 . - 192 7."53,' 2,504 - 100

Table 15 shows

the

i
Y

o
S X3 = 2.59,7p3730

relation between SCB drd age groups in

four classes. ‘There.is a slight increage in SCB through the age

groups, with & maximum ‘difference af,i.ﬁhe\mee‘n the youngest
! ; 0 il :

and oldest age groups.. This difference is mot significant,

'xg ="2.59, p'> .30,




Table 16" -
5 o H g SCB by Length of Exposure, Plant A

Exposure B L
 Groups Yes Total 7. °
No. .. # e Nos z° SoNe U2
s s <. 591, 681 7. 92.3 b BT ST 738 100" i
6410 yr. . 572 93.9. " BET AR %1 " 609 100 : &
L Zarger Toosw. edan 49 7.8 626 100 :

5 : TOTAL: 1,830 92.8 AE) 7.2 - .1,073 . 100 i '
E 5 Table 16 shows length of exposure by SCB for Plant A,: There ;
X is ;;n signiflcant difference in SCB for exposurt groups in Plant A, . !

. - "




Table 17 )
> SCB by Length of Expostire, Plant B~ i
s o P o
Tength of . . = ;
& No e . Total
p g No.. . Z No. z * No. %
Sy, 00 Tz, et L2l 308t 7 1937 100
6-10 yr, - . lt8L 867 ‘1133 105100
Ty, 29 %h0° 14 6 233 100,
PRLONS Jip . e i =

TOTAL 482 .0 918t 49 9.2 531 100

Table'17 shows length' of exposure by SCB for Plant B..' The

totals for exposure categories in Plant B'do not have large emough .

nusbers £rom which to draw any reliable conclusions. Table 18 will

show length of exposure by SCB. for both plants. - 7




ESE——

Length of

‘Length of

able 18 © |
SCB_by:Length of Exposure, Target Population

Pt No © 4. Yes Total
No % No i No %
<5 yr. 853 9162 78 8.3 931 100
6-10 yr. 663 92.86 St 714 100
2711 yx. 79 92.67 63 .7.33 859 ' 100
TOTAL . 2,312 9234 192 7.66 . 2;504 100
o L

o x: =.1.08,°p > .50

Table. 18 shovs length of éxposure.by SCB for-the target popula-

tion. ' There is a alxghtly higher rate of SCB in’ the g!u\lp uith less
exposure,’ bt the difference ‘is not significitive.
. Table 184 .
SCB by Length of Exposure -for Non-Smokers), Target Population®

No ' Yes Total
Exposure ot
Yo % Nool G % No %
< 5 yr. 439 10 2.23° 449 100"
6-10 yr. 353 6 . 1.67 359 100
> 1yr. 460- 17 3.56 477 100
TOTAL 1,252 33 257 1,285 100
" "4 i 3 25,.p > .10

Table 18A ‘shows length of. exposure by SCB for the non-smokers

in the target population, as a further check to ‘show that length of

expdsure is riot significant in the non-smokers for this target group.
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Table 19 .
. . SCB by Smoking for Target Population
Smoking o S s Yes Total
No . %, Yo, % No el
Non-Smokers 1,252 . 97:43  .33... 2.57
Light - - 317 93.51 . 22 ' T 6.49
Moderate 381 88.19 517 1Ll 432 1725
Heavy " 362 80.80 . .86 = 19.20 | a4 . 17,89
< bt ;
. ToTAL * 2,312 - 92:3 192 7.66 2,504 100
2 ¥
5 § X5 = 142,42, 'p <001
Table, 19 shows smoking categories by SCB for the target
H e ; ;
population., The difference in SCB by smoking groups is highly sig~
niftcant,. X} = 142.42, p'< 001 : v
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Table 20

Smoking by SCB' for £'39 Years of ‘Age, Target Population

Smoking No Yes . .- ' Total

No.. . % No: % No. . %
Non-Suwkers 871  98.31 15 1.69 . © . 886 50.86
Light . 23L. 7 0541 15 6.10 w6 1412
Moderate 2727 "88.31 36 .1.69 .. 308 17.68
Heavy L. 242 ‘8013 .60 19.87. 302 17.34
iny : ;
ToTAL < - 1,616 - 92.76 16 .. 324 101,742 100

TR e, e oo
! . - C X +96,°p < .
. e, f .
: Table 21 {

Smoking' by.SCB for 2.40 Years of Age, Target Population

. Smolcdng No Yes - Total
! " Y. % " Yo. R EEREI A "SR 1
‘Non-Smokers 381 95.49 E 18 4.51 399 .. 7 52:36
: € . * i
Light 86 92.47 7 7.53 93 12.21
Moderate ’ 109 87.90 15. = }2.10 124 16.27
Heavy | 120, T82.19 %6 17.81. . 146 - 19.16
TOTAL . 696 ' 91.3% 66, . 8.66 = 762 ' 100
- i .
fa : w2 i
. e X5=26.13, p <" 00

Tables 20 and 21 show the isaociation between SCB énd. suoking
controlling for age, $39:years (Table 20) and 2 40 years (Table 213
The' rate'of SGB remains significantly assoctated with euoking,: the
younger age growp, < 39 years, shows a higher significance' than the 2

§ . ¢ '

40 years'age group'




©rable 227 . s o
: 1
- Smoking by SCB £or' < 5 Year Exposure Group, ‘Target Bopulation

t ~ Smoking, " No < Yes ‘. Total:
. ’ o 7 No. 1 No. %
Non-Suokers - 439 9.77 10 2.0 W9 . .10
CLght o 134 93.94 8. 68 ' 132 100
Moderate 155 . 89.087 .19 . 10.92, 174 % 100
" Heavy 155 7870, CE1 3230 6. . 10~
TOTAL 853 . oL.62 8.38 931 100
: S5, ',
‘ X3= 75.54, p < 001 N
i ¢ . :
” Table 23 gy

Smoking by SCB for. 6-10 Year ‘Exposure’ Group, Target- Popilation

Snoking . Mo s Yes Total
' No. FA No: .. % No.

o B, e R
Jo g . NonSmokers 353 . 97.68 . L6 2.1 359 1005t

H - Light .98 9423 * g “%.17 1040 - 100

Moderate ‘10 87,30 16, 12.70 126 100

Heavy 1027, ele0 . 23 (1850 125 100

0 rom e63 . o169, S el . 714 100

x; = 32,99, p < 000




N ¢ 4
52
! bl - i - .

.. . ‘Swking by SCB for 2 1i Year Exposure Group, Target Population '

) Smoking . LW - L Yes C.oTotal

No. & cme gt W .

Non-swkers 4607 96.44 17 3:56 0 tarr 100
Light . 95 923" 8% 7.7 13 1007
Moderate 116" 87,88 16 112,12 132 100

Heavy 1257 85003+ -7 22 0 16,977 ¢ 7 ‘100

JTOTAL 796+, .92.67 63 7.3 859 160

B . .
; x§ = 21,05, p < .00L

Tables 22, 23 and 24 show 'SCB by smoking coritrolling for

length of exposure, 'S 5 years,@yearé and 211 years: The associ:

tion remains signiticant, although it dininishes aé length of exposure °

increases.




Summary

v ;
Analyses of Plaits A dnd B by mltivariate contingency tables

were carried out by Plants A and B combined, target population, due to

the small nuiber.of cases of symptomatic chronic bronchitis in Plant B.
- Analyses shoved that ehere’was no* significant difference’ in
sysptomatic chronic bronchitis vhen exarined by age groups or length
" of éxposure to dust. T
Analyses of 5CB by .moung cazeguties controlling For age
groups < 39 yenrs and 240 years, show SCB is'highly ugnxmmt fur -
< 39 year age gm_up, very significant for 2 40 yqar ige group, but
not as high as for the < 39 yéax'age group.” ‘This dndicates that in
older, subjects, swking is less importait as'a.fadtor-in SCB.
Analyses of SCB by smoking categories controlling m lengths

of ‘exposure (X 5 years. 6-10 years. ‘and 2 11 yexrs), show SCB is highly

w X
'signlficaﬂt for $ 5 year exposure gronp SCB remains significant. for

the 6-10 year and 2 11 year agesgroup, but decreases as exposure
mcz‘.;ases“ As it i‘s‘ the case with age, smokiig i s.less important
factor in axpla%ang 6B whien lengiki of exposure incresses and the
PO R e SR el exposure;

3




CHAPTER-VI

v

. LOG-LINEAR ANALYSES . " .

Because of the limitations of analysis by, contingency tables,
it was decided to usé a log-linear model to test for the interactions

of variables: smoking, age, and length:of exposure on SCB. This was,

"‘doné using the P3F Program of the BMDP (Blomedical Data Package) (1977)
The log-linear model operates upon the éxl;?ccep cell frequencies-

tnder’ the hypothesis that o particulatmadel adepiabaly represents the
data., The expected cell frequencies Fijkl; ate estimated aé & fumction

of a nultiplicative set of parameters, Y's, for main and intéraction

effects of the variables in the model. - For .the "saturated" model, the

expected cell frequencies aré:

T L EAG S CA L. BAGS
o Fram T WYy WM Vigl e s Yiged

This model can be replaced by an equivalent model, in.which' .thé

expected’ cell s and rs.are to their

“natural logs; yielding an additive model:
P ’ =)

i 3

g T epinBy yA g aCop S
. ijl O+A + A ka+xl.'.

The analysis is based on fitting a (hierarchical). log-linear

model to. the cell frequencies; that 18 the Logarithm of the expected
cell frequepey i written 48 an ‘additive function of nin' affects and

54
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et e e wtilied, 6t analysis’ of variance
model. : “E L :

‘ The prograim’tests’ the appropriateness of models by the 1ikeli—
nood' X2(6?) ‘and by the usual y? Foodness-of-ELt.

The qu‘zs:io'n of interest 1; vhether some of the parameters

of the satuirated model can be deleted, by setting a given tau or -
lasbda equal ‘llierto Sesptieail) o Still generate expected
eell frequences, By, close to the observed frequences, £1jkl.
By deleting ‘certain Y or’A effect parameters from the model, the

assertion is made that these effects or:"interactions".are absent *

4n'the data and that ‘only the matgipal tables diieonding to the
renaining paraeters in the aodel ate Tequized. to tepresent
adéquately relationships anong the varisbles.

The data .will fitsg ‘be’printed. in a multiway frequency
cable (Table 25). ' Table.26 will test for .m;zrginx!‘;and pertial
association to screen the various inurag’ciané %o detetmine whether.
they aré necessary:in the model for the data being used, whether

they are not necessary, or questionable. The next step will be to

use a step: search to the

model to best it the data.

From Table 26, we see that the fourth order interaction [SCAE]

15 not significant when tested for either partial or marginal associa~

tion and therefore. is not needed in'the model. In the third order inter-

_action [SAE] is moderately significant for both marginal and. partial

’




. G Hine

-_mécumn and w11 probably be necded 1n the mndei. The {nteraction

. I5CA] - doés not show. a significant assoctation for elther test, but is
qusstima.ble, as i: hau the Text highest likgl.ihoﬂd ratio X (G ). It

is doubtful if it Ferasead dn the model, hovever it will be tridd 1n

Ty e e g thie remaining,third order.
effects so fhey will rot be used in tefting for. models of best fit. Ia
the two-vay -interactions.both partipy and marginal associations are!

: highly ‘significant £ou[SCl, [SAland [AE), therefore. they will be ‘used to
feat For best Ft in the model, “One. test, marginal ssssciation, s

'ngnific.m: f£or [SE], and the other . test, paz:m associatinn, is

‘mmierar.ely signsucan:. Su [) wil]. be used té test for bést it in the
morlel hwever it 15 dou\::ful if it will'be l\E&ded. Bor.h zEEtSfl‘e non-
significunc Eor interactions tAl and (E], so they wiil not be used for-

_best £1t dn the model. |

Since the \ﬂodzl is hiemrchiul the mﬂi‘n affsuts s, Co &y and E

. are implicicly ‘specified and vill be used for ‘testing model.of best fic.

Using the guldelines from Tablé 26 ad the above ‘analyses, the
st oot welibted vorbe fitted to'the’ data axé the followings . .

Modell [A, E, S, ¢l

‘Aﬂodel 2 [AE, sC]

Model 3, [SCA, AE, B

Model 4 ‘[s..«s, scl

‘Hodel 5 ‘{Asc., AES]:

By using a step-wise seaich frobaduicpttival antdslets, the
f&u}wmg‘ nodels were foutid e aad, doamaid Sored RAR1S LY. BEEE™
vith the inifial S8t of effects and. then. Fitting one effect at a tine.

Delete conmand forms models that.are included by the model aid différ




from 4t by only ode effict.: In testing for the model of ‘best fit,’
Ifkelihood ratio X’ (€9 vill be used. In he following models,” the
C, ‘are autonatically fnclided 1n,

© four main variables A, E, S,

" model by the BMDP Progras.




Table 25.

< Multivay Frequency Table

\mumed clogs—classtfigation of four variables;
1) Length. o Exposure to dust
) Age

3) Symptomatic. Chronic Bronmchitis < .. 2 b
4), Smoking Rabits %, -

TwT W © ® | SH0KERS
EXPOSURE ~AG? o oeveRs EX [ Liem . o HEAV]
1 L -30
197 1090 138 113
1 1 LR 11
- SNt 1z, 56 15 i 2.
$39yr: Yes 11 .4 u 1% 20
610y B4 e ol 78
it 1. <. S0 R L g
17 ee g 20 2
1 2 4 7
73 130" 35 4
5 210 yr. Yes 2 12 4 9 "
’,' i Yo 187 60 ;. %72 T4

g
‘" popylation f:

(n) varigbless

+

&y

fon both Plant A and Plant B.
B Lengr_h Of exposure;to duq:

T Symptohatic Chronic Brcncldtis
§ = Suoking Habito

observed frequenciek in the' abnve table includes the target *




A Test nf Partlal sasociation
he Factors

Tt is-calculated as' the dif-

Table 26

- & Testiof Mngiﬂal Association
of thé Factors

The table is summed. over the un-~

specified

indices and then the
effects are tested to be zero

e 3 DEGREE OF ; & toig 5
VARTABLES FREEDOM. LR'X’ _PROB. IR X PROB,
= g g g S
*.§ 4 201.01 0.00 - -
* c "Y1 7 207926 £0.00 - —
* & 1% 389.07. 0.00 - —
¢ : 3
; * E 2 29.41 " 0.0000 - 2=
Y * s¢ 4 129.31 o\e\ 131,19 [N
i T s 4 27:77° 0.0 50.19 . 0.0
< p .
+°SE 8 16.51 0.0356 38817 0.0
i ca 1 2.43 0.1193 2,43 0.1194
1 cE 2 0.93. 0.6195 0.86 . 0.6562
s * AE ¢ 2 4324 . 0.0 467:67 0.0 g
+ sca s 5.7 0.2216 [ 7.60 - 0.1076
. SCE" 8 T 3.610 0.8909 - 6.21  0.6240
4 4 SAE 8 . . 20.27 0.0094 19.77  0.0112
{ CAE 2 3.39 0.1832 2.66° - 50.2647
1 SCAE 8 9.49 ' 0.3029 . -
| * Variables showing significant effect .. § = SuBking
most likely to be:used to identify C. = Symptomatic Chronic
best Ficing model. e s Bronchitis’
3 4= ade
+ Variables showing aoderate atgilei- E= Lengnh of Exposure to
ance. Probably belong in the " Dus :
model.
# Variables showing questionable 2 3
significance. ) g 3 \
4 .
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E MopEL 1 ¢ S ¥ 2 ®xX PROB.
Tomesal 51 713.57 0.0

Delete - the following models are included.in the above model and

rl.u'far from it by only one’ setses %= J
- !
MODEL i 0 .. . ,_kmq'. DiF... RX? . PROB...
" @I, s, ¢l STt e uezes - e0p ¥
: © 7 Differencedus’to | A 1 . 38906 0.0
3 . @), s,C) I 74298 0.0 5
L, Rl Difference due to L e 290 i Yelo }
o - @Ia, 5, ¢ s T ’Cyu.ss R
l, * :% 0 Difference due to S : 4 201 700 » e
& 5 K @Ia, ;-5 2. 52" 2792.83 0.0
- Difference due to C' 3 : 8 2079 25 . 0.0

. Add - two factor fateraction terms = the follmng models. include the

above and differ from it by énly ome veffect."

©weom memer b, X2 - PRoB.
(e)Isc, 4, BT sc a7 - ss2is a0 e
: Difference due .zo: sc- 4 istas 0.0 i ;
() [sa, E, €] % . SA 47 663.39 0.0 N 1
’ “Difference dud'to SA 4 50.18 00 -
- (e)'sE, A, T, SE A3 67476 :?.n‘
3 ' Difference due o SE 8 38.8L . 0.0
'(h) fea, B, 5170 L ° ST so 71 00
* Difference dua to CA X N L 2.43, o.ﬁ%
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: o s EFFECT D.F. wm PROB. L
- < “) CE, &, 8] CE 49 712.73 ) D.Dwa
) o Difference due to & 2 U084 0.6570
DBE, sl s 49 . 245.91 ' 0.0000
D,iffaranu» due to : AE 2 ) 467.66 Aﬂ.‘D
2 ] MODEL 2 - ] - AR R S ol PROB.
[AE, SC] s 114.72. 0 0.0

na]ece = the following models. are” dncluded in the above model and

dilhr from it by anly one "effect.

¥z B
‘HODEL i { . EFFECT Syt PROB.
- ‘ (a) [A, E, SC) X AE +582.39 * 0.0 §
“. Differenct due to oy AE 4:;.61 0.0
®)s; ¢, AE] sc 49 245.91° . 0.0
© Difference due to sc: s 131.19 0.0

Add - the following models include the above model.and differ fr;vl/

-~ 1t By only one "effect." °

HODEL o EFFECT | D.E. wx? - eros.
i (c) Isa, E, sc] sa 41 64.53 0.0109
! ‘ : © Difference due to sk 4 soaa 0.0000
(@) [SE, AE, SC] < - . SE” 37 Fi75090 ¢ 0,002¢ o
4 i Digterence due to SE 8 . 38.82 0.0000
: ’ “(e) [ca, AE, sc] A LD ~112:29 . 0.0000 J "
" 'Différence due to cA EE 2,43 0.1191°
N (o fex, 4z, scl e cE. a3 113.88 0.0000 N
4 * ' Difference due to e 2 o 0.6559 x5




MopEL'3 ¢ . T, - " wx? PRoB.
Isch, AB, sE] Tas 326 oaim

lete:~ the following models ara 1m:1ud=d in the above _model and

differ from it by only one "effect."
Fu

MODEL L emmmer  pr w X PROB.
* (@) lsc, sA, ca, AE, SE] “scA s,z i 4h.86 " 0.0652
Difference due to sca’ 4 | 7.60 . - 0.1075
@yisca, szl <. CAE 30 | 489 0.0
- Difference dus to AR 2 446.68 0.0
(c) [sca, AE] - : SE 36 | 55—0{ - 0.0218
Difference due to st 8 .82 0.026

Add - the follvwing models faclude the -pova model and differ from .

it by nnly one "effect

MODEL ' . x}m;: p.r X PROB..
(@ (8, sca, 4z, 'sE] cE 2 36.30 0.0863
*  Difference dueto - <+ CE. 2 6.96 0.6176
() [SAE, ScA] . X s T 20 17.48 0.6214
Difference due_to S2E 8 19.78 o.0112 °
-




&

MODEL & - * pE D 18X pROB:
[saE, scl & 5% 538 26.93  0.3592 5

Delete - the following models are included in thé above model and

differ from it by only one "effect.”,

MODEL 2 N : .\ * . EFFECT n.l’."‘ LR Xz
(ayIsa, SE, AE, sG) T, sae 3 16.71
; ‘Difference due to : A W ;9L7;1

®) [c, SAET 28 15813
Difference due fo _ sc 40 1

Add - the following models include the above model and differ from

1t by only one "effect."

MODEL- » m:?xm' D.F, LR Xz

(o) Ica, ‘saz, scl e 2] 25.00
De¥fference due to ca 1 . 1.86

(a) ICE, SAE; sC] .3 23 'zs.s's

Ditterence due to @& 2 "0.39

" PROB.

0.4016
0.1731
0.2758

0.8241




® X

~ MODEL 5 DLF. PROB. - .

[Asc, AES] 20 17.48°  0.6214 - T

" ‘Delete - the following models are iricluded in the abové model and

MODEL

(a)Isc,

(b) [SE,

Add

MODEL

(e) IoE,

differ from it by only ofie "effect.

CA, "SAE]

Difference due. to

AE; scal

Difference dué to

EFFECT
: SCA
SCA'
SAE

SAE

D.F.
2

4

-28

8

1r xR

25.08
7.60
37.26

19.78

PROB. -
0.4014 s .
0.1075
0.1132

- 0.0112

- the following models include the above model and differ From

it by only one "effect."

SCA, SAE]

Difference due to

EFFECT

CE'

CE

D.F.
18
2

w x*
16.46
1.03

BROB.
0.5607

0.5982
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Starting with the simplest model I,[A, E, S CJ, donsisting of
only main effects we have: '
D.E. e PROB.
51 71,57 1 0.0

The IR X* 1s highly significant and theymodel gives a very poor fit to

.. the data. We also find by deleting eath variable one at a tine that

no main effect can be dropped from the model.
Next wé add 2-factor interaction terms, by adding each one

sephrateiy £5 thie model we fnd’that only effects CA @, ® and & @, D'
are’ non-significant. with probability values Tespectively of 0. 1194 and

0:f 6570.‘ \We therefore ‘proceed to model 2, with the 2-way interaction

terns' that ‘appear to-be most signif‘icalii: AE ‘and SC. ' Model 2 [AE, SC,.

A, E,’S, (]-still provides'a poor £it'to’'the data so-ve add a Furkher -
2-wey dnteraction term. We add the, next most sigatfican Cemm, nimsly

[SA] and obtain model-2(c) -[SA, AE, SC, A, E, S, C] with a probability

value of .01, indicating still a poot fit, but better than.model .[AE, SC].

A5 predicted; ve find that SE ind the tensining 2-vay interaction terms
do not make's sigaificant lmprbvement to “the model. i

Although gpdel 2(c) [SA, AE,-SC] 1is'a-poor Fit having:

D.F. ‘Rx? © PROB. Value
s AL T 64:53 0.0109 }

we now-taka it as our best modsl'of Fit and see 1f we can imprové on it.
We now, consider. additng a -vay interaction, We fousd in'Table 26 the
most possible. significant effects, of the four, was the 3-way it
action effect SAE with the effect of SCA questionable.

T.model 3 ve-add SCA, which ‘also includes effbct CA, to. obtain

model 3(c) [SCA, AF], which has: _ : . y .




D.F. w ¢ PROB. Value®
36\ 55.08 0218

This gives a difference of: y
v ¥ N e Vami PROB. Value
9.45. . . .0924

. from uodel 2(c) [SA, AE, 5C}, which is non-significant.
: In model 4 we add SAE, which also includes effect SE. to ub:n.i.n

. “models TsaE, ScI which has:

“D.F. e X2 A . PROB. Value
g 25 . 26.43 3592

This gives a difference of: 3 ) =

[ ; Diri.  IRX? . PROB..Value
‘ J 18 37.6 ' .0001

£rom model 2(c) [SA, AR, Sc}, which is significant and makes for a good
Pa T .

The difference between model'2(c) [SA; AE, SCI- and model 4 [SAE,

T .7 * SC] is highly significant.
3 In adding the temm SAE, however, we have alss added term SE.
To find out how significant term SE is, we look at model 4(-) (SA, AE,

¢, ss)‘. md find :’n-: it has:

E p.r. © wX?-  PROB. Value
B 6 10,0573
. This gives a difference of:
D.F. wx r:(on, Value
"‘“‘é aree ) o{.nzzé i Ty
. from model’ 2(c) [SA u, SC), which 1s a 1[ gnificant improvemn: and
makes the, model nutly a good - fit. ' } 3 et
{ il
. TS . )

/
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Isu,_if we compare model 4 [SAE, SCJ to model 4(a) [SA, AE; SC,
SEl 5 we find a difference oi_: . )
Tprs o wex® 7 rRoB. value
. 8 19‘.78 0.01120 ~ -
s;) addi;ton'qf SAE interaction to model 4(a), [SA, AE, SC, 5E]> is ‘sig-

nificant. .

Our model of best. fit now becames nodel 4.[5aE, sc) with:

L D.F. LR X PRUB"VIJ.\IE
: . 25 126,93 .3s92 . L
< We knaw now that we ‘cannot improve the fi.r: of tlli.u madel by

deleting effects SC of. adding effects CA of CEi. .

Since the ‘other. dons werednot signifi
in Table 23, we. can predict that-they ¥ill not add significance to the
model. LV E 2

In model 5, ve test to see if. the twd, 3-way interactions will

give a better fu, model 5 [ASC, AES] with:

bR, IR¥? PROB. Value - &
267 ‘17.43 06214
fhis gives a'difference.of: «~
o BT nr.. wx?. - reon. Value
: W ks 9.45 0.0924,

B from model 4 [sAL, sCl, which is hot stgaiticait. Therefore,. adding the

interactién SCA and.CA does not give’a significant improved fit so we
are led to consider model 4 [SAE; SC] to be the model of best Fit.’

'For the data, this model Indicates aninteraction between S, A,

-E (Suoking, Age and Length of Expuauu) which is to be expecte

agé would Link all thiee together.
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It also no £ hel:ween C, A, E

Chronic Bronchitis, Age and Length of xxpusuze). However, amkmg and

are Eot hils data. .

The besr_ model to fit the data 1s [AES, sC], a 3-way inter-

‘action and a 2-way i The 3-way Age, Dust

Exposure and Smoking, énd the 2-way fmractinn, Swolcing and Chronic
Bronchitis,, as well as the "main effacts''of the four varishles, smcking,

age, dust: xposure -and chronic bronchitis, .are.the only ones required to

account for the variation in cell frequencies observed "in’ yable 22.
i
. Frol\ model 4, [SAE, sc] we can obtain che logit model

AESC

14k1  losle = WHE

T,
" log Mijkl'= 0 +u‘;+u‘;+ui+uf
AE _ AS'  ES _ SC . AES
gy e ¥ Wy T Mg M

1f we consider a logit model, i.e., we look at the Symptomatic-

Chrohic rate for' each of fackors 1§ k,
Mg kg i
R MLk, :
e T W oL sc
then 10g1tk log 1 (ul u2) & (ukl T
. . M1i3 kz
. SH Ry

which says that the log of stp:_omam chronic brochitis rate depends

only onan’additive effect dub to' smoking for. this data.




‘These data were analyzed by log-linear method to determiné the

tf_lltinnshlp, if any, of tobacco snkinl Ial and léngth of dust

upn-uxe to SCB. !

§ " From the log-linear analyses ve found that age, lengeh of dust
~ e gxpﬂs\lte aad: tobaceo mki-nz weiE relatad to sach ‘other but tobaceo
smoking was the only additive effect that gffqn:nd symptomatic chronic

bronchitis.. . X = " A




CHAPTER VIT -

s Y CONCLUSIONS
N " conclusion . 4 : -

This research was e bakion 5 stidy the prevalence 8% sympto- : b
matic chronic bronchitis in-a group of mining and mill workers, to

determiné 1if there was an association betweén symptuni.cic ehironic .« *¥

bropchitis, and tobacco smoking. leng\:h af dust. exposure or age, .

Com . individually or synergistically.

Gl LI, AT S P

There 1is no_ relationship between symptamatic

chronic bronchitis and - tobacco’ smoking, dust
exposure and age, individually or synergisti-
cllly. B,

Anal. ‘ysbs were done by two statistical sothiods. _First, bi-
varlate analysis done by cross :nbuumns, using Chi-square as a test
of significance, gave the following results.

(a) "There was a significant association between tobacco amnki;g and
symptomatic chrofle bronchitis as shown by Table 19 6F = 1242, p >
+001). This association held when controlled by age (Iables 20/and 21)
end by length of dust exposure (Tables.22 to 24). ;
(b) Age was not significantly associated to symptomatic chromic
\  bronehitis (Table 15). i . 3

(€) “Length of dust exposure was not significantly associated to

symptomatic chronic bronchitis (Txbles 16_to 18). 3

e e st e hiR] age’ and léngth of exposure
g 1 sty et e e Ly e Bt plants; to correct. ¥ Eada,
« 70 . o . 2

5 -

s




. Discugsion -

!
separats tables were prepared. Due to the suell Frequencies in some
cells, no eonclusions can be dertved from Plast 3. The analysis for
Plant& confirns the résults shown for the target. populaticm. i

Second, a log-linear analysts was used to test different noderd
for assacme.(_ions anon ‘the variables uhder study. The results shoved

that the following model had the best fit. [sAE, scl.

5 model cont: the iation between . chitonte
bronchitis and smoking, [the SC tern], and “hivid that' chare: wire’ soua
Anteractiye effects betwedn. the independent variables. [the 'SAE tera],
which could be explained by the correlition Between age and leagth of

‘exposure,. and by some differences in smoking habits by age.

|
Do e drads of 2, 504 male miners and miil workers, the méan
‘age. for the [agget population was 37.39 years with'a standard deviation

of 8.99 years’. -The sean length of employment was B.51 years with a,

s:andmi “deviation oi 599 years.
" The majority of workers vere in the age category £ 39 years,
69.6%, a relatively young. population.

In the length of employment group, fm—‘ the largest. population
the highest percent of Harkera are' 24 thg 3 5 yéar: exposure group,
37.18%. The next highest percent, of workers were! fn. the > 11- yedra'
exposure: gx:onp, 34.31%. rnue:oxe the majority of vorkers, 65. 69% were'

16 the £ 10 yeaks" exposute: group.

In the tobacco: smoking categories of never smoked, ex<smok.ers,

Light, tioderate and hesvy. the highest percent,of workers wére in the.




The.next highes® percent was in the never. smoked group, the majority -

& - of these were: in the yotng x;g group: ; Present smokg}s made up lpp(nxi-
mately 50% of the vorkers. Wheh they were sub-divided fato light,

moderate and heavy there was.no overall difference ‘betveen' the sub-

divisions. b o s 3

of prevalence of chronic

with other studies is very difficult due to different criteria used -
for defining symptomatic chronic bronchitis, differences in populatioms '« "

" . studied, ‘their occupations, age, sex and smoking patterns. However)

“eneral ;:cmpuri.lon‘ uay be made keeping 40 nind the resilts may have . : S
been achisved by atfrerent criteria,add wethoda, ;4 O RRICRC N
" For exnmple, one receut Canadtan atidy’ By n:u et al, Qogsy, B G

gave: soneuhat ctatier Yesiten o it breséit stydy. The prevalence of . ' 1

T e .- scB in the male opulati 'of Ottava, a. town, was 7428, o e
while the ml;‘?opulltinn of Sudbury, a nickel and copper mining town,

LS . . gave 127z However, Neri used a less restrictive definition P

chronic bronclitis than. the one ‘ased 1o’ this study, “the production of

phlegn on most days for at least three months in each year" -(Fletéher
et al.; 1959). *

Tobacco ‘smoking was found ‘significantly associated: to sympto- " _ . . *

fatte chronds Geblentils; increasing in significance as tobaico SEap

. smoking increased ()é = 142.42, p > .001, Table 19). afhe same result

holds true when lmwuti.c chronic hmnchll wis lnllysed by Eobidedo T,

snnldng controlling for ‘sge and by leng:‘h of expot

“For l:ha analyses in-Chapter V, the categories, Never Smoked and y RC
AN 3 oy :

into ron-saokers due to enall nusbers in the

Ex-Smokers are’ cnmb

o cells. . In lookinx at thesé tables, one mm: k.-p in ;nnd that the




cé:ef;uxy of non-smokers has a much higher p;rcen:'qf bimokize wElagh
increases, Table:9. * Thé: combinition of these’ two categories may” account ~
far the higher prevalence rate of symtomatic’ chronic hropchitis i tl;e
2 40 year cntegafy “for the non-snoling group, a8 giveh 1n Table 21.

" “he resdlt that tobacco ‘smoking i signiiiczmr_ly usnciated
with symptomatic chrouic'bronchitis is supported by most of the
folloving literature reviewed, including Flark et al (1930), Huhti
(JEES), Karava et al. (1976), Neri'et al. (1975)

* One of the be t: overviaws of ‘the existing literature shnwing

the strong syldencé’ relating thbaseo ssoking. o reshiratory disease is -

Suoking and Health (1979), a Teport to the Surgeon General.

st & ¢ i Lengtlf of ‘exposure was not found significantly associated to

. ]
A symptnmr.ic chronic hranchitis 1|\ ‘these data, Thls result ds in
E agreement with other researchets whn have fuund that, dust -exposure was. .

¢

4 ot stgaificantiy related.to symptomatie’ chronc bronchitis, such as
Chan“Yeung éc al. (1980), Clark et al. (ieso), Tove. et.al. '(1970).

i 5

{

However, before' we' can make any conélusions regarding egposure

w s, e have to keep-1n' nind :he pmxy measurement which was-used

I[ m the measux‘lng ‘of exposure to dust the length of employment: averaged
i thé amount. of dust over the target\ population,’ thus making a pousible
/ assncsauon between, rlun: exposure ymd symptmatlc chronic bronchitis.

Ann:her iac:ax to be 15 that the of :he

: 7 dust, t7on and sllica nay 16 lend 1teelf ‘spectfically to productng Fes-"
: - piratory sympcons of “the targe airvays but to Other. diseases of. the lung,

i.

i px\e#mnuoni 515 and m_lall‘.linvay dlsease; This factsr nay'be, well

“worth questicfing when Sne looks at the overall-rate of sympcaquic

“chronie broncliitis. for the target population 6f 7.7%, Plant A 7,3% and:




Plant B 9.2‘1- There is'a slight but not significant higher rate of
- 'symptonatic chronic bronchitis in Plant B. 2
| Tits ts interesting due to the fact that PlantB has a wet <
grinding process and doss not have a pellet plant,:as opposed to Plant ¥
“A. These two faé:ois would dédfnarily 1né1ca£e‘cha: Plant A would have
' more dust nnd :ambus:ioa gnses in nha@rk plac_e.\ mmz B does have a
. significantly older ]wpulation chiis Plént K. Toweved; ‘agé was oot .

i ° significam:ly to, syR] chronic s, but it does

appear to have a slight effect.

] Age vas not- found s iy dated to symp chironte
a;onchf?:xs, hovever ‘there s a slightly higher rite” 5} symptomatic :
chronic bronchitis as age iheréeased (Table 12). Thip result.is in -
compliance with the. American Lung ‘Association (1977) which stated thiat
aging by itself Vas mot a prinary. cause of COBD. - Huhel (1965) also.
found that the affect of age on‘respiratory symptoms was only slight.
Age may also be related’to the healthy worker effect:. ‘Due to N
thé. harsh clinate and hatd work of miting, the e
seekn;g employment would nw.st likely ‘favaur the strong, ‘young, and
 healthy. - The selective n‘moya'_l of vorkers from the mines'if they
de(:iexnv respiratory symptoms, -as: they advance in'age, would also.¢on-
tribute to age not belng & significant! factor in this target papulm’.lon. ! i
‘Fron' this research and. Literature reviewed, it is very comlncing
that “tobacco agm}dng is a'major cause of respiratory problems, mor® s6. ° . 5

than any other factor. Other factors.such as n’cmpacxon, age, sex,

social class, etc. 411 may have an indirect of synergistic effec: on
oy respitatory diseases, but none_ shows up with'as much ‘consistency, and in

" 'such ‘magnitude ds the effects of;personal pollution--tobacco ‘smoking. . | C ik

v i X ;




tected ugeh\s: exposuu to p
stanr:as more 6 than. years agu.

1€ wuuld seen that reduction in cobacco mklug wuld not -only

gtaatly reduc&g the 3 of. chronic tis but

* would’ atlow other ‘factors to be investigated Without obié.u:mg their

effacts on chronic broachitis symptons.
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Po].l;cwl.n; are the excerpts from the ATS ngl!inmlza ulad

this research. The qugstlmu analyzed were quudmu mnted

1. . What is youF date of birth?

o

Are you male or female?

87




A

/1

Do you usually have'a cough?
/mu suoke or wheri first going out-of-doors, but not just

For example, a cough with your

clearing your throat?’
Yes® . (1)
Yo (@)

1% viS 10° 7A,. ASK. THE FOLLOWING QUKSTIDN——-
117 NO TO 7A, ‘CHECK N/A AND SKIP TO 7c,

Do you usually coughi at all as much as 4 to 6 tines a day.
i or more days out of the week?

Yes (1)
@, S No - (2)
° NA__(8)

.

| B.
i . s
& G

o .
' D.

“
'y

E.
F.

(PROBE: DO YOU USUALLY COUGH WHEN YOU GET

Do.you usially ccugh at all on getting up or, first thing in

- the mori Idll ) 5 ‘lEs e}

No T o

@

"UP OR DO YOU COUGH FIRST THING IN

* THE MORNING?)
X
: S
B You bty eugh akvanl aucs ing, the rest of the day or
at night? i ®
L Yo @,

IF YES T0°ANY OF THE ABOVE QUESTIONS,
Asx ‘THE FOLLOWING:

Do you usually - like this on'most days for 6
cotisecutive monthe or more during' the year?

Yes 1)
Yo (2)
N/A (8)

For how many years have you had this cough?
(CODE 88 FOR N/A AND 99 FOR'DK)

No.¥rs. .




8. ‘A.’ Do yofa usually bring up phlega from your chest? 'You
should count, phlegm with®the first smoke or on first
going out of doors and,copfit swallowed shlegn. .
Exclude phlegm from your nose. Yes,  -.(1)
Yo (2)
(PROBE: * COUNT PHLEGM IF YOU RAISE IT .
. . UP FROM'YOUR LUNGS, BUT NOT
IF YOU MERELY,CLEAR IT-FROM
YOUR' THROATY... : - -
r
IF YES TO 84, ASK THE FOLLOWING QUESTION:————r——
B. - Do ‘you usually bring up phlegm like this as muth 3
as twice a day, 4 or more days a week? Yes ay .
p No % (2]
B N/A (&)
O - Do you usually bring up phlegm at B1T on getting
‘up, or first' thing in the morning? Yes @:
A . \ Mol @)
(PROBE:, - DO_ YOU usuu.m' BRING UP ANY PHLEGM?)
D. po you usually bring up phlegm at ‘all during the »
- xest -of ‘the day or at night? Yes Q) .
. . To @)
IF YES TO ANY OF THE ABOVE, ASK THE FOLLOWING:
E. Do you bring up phlegm like this on most days for -
3 consecutive.months or more during the year? Yes )
i S No (2)
N/A (8)
. e
\
F. For how many yéars have you had trouble with phlegm?
. - . No.YEs.

"(PROBE:

"“TROUBLE" MEANS CONSTANT CLEARING
OF THROAT AND BRINGING UP PHLEGM). B
(CUDE 88 FORN/A AND 99 'FOR DK) ‘

T T




TOBACCO SMOKTNG o, T /‘ ¥,

Have ' yoy ‘éver smoked ‘cjgarettes? Yes means moré
‘thath 20 packs of cigarettes or 12.0z. of tobacco =
In a lifetime of ‘wore than'1 cigarette o day for -

28.

1year, = - * Yes

FYES 10, 28A:—

B. Do you now ‘smoke .cigarettes -as of 1 month ago? Yes.
: it 3 o

F YES 10 288+

(CODE 88 FOR N/A AND 99 FOR DK):

[:C.:, How'niany cigarettes do you smoke. per day?. Cop

No,Cigarettes’

F.NO TO 28B:

oN

Do How, old were you'when* yoo*stopped?™ 1. ¢
(CODE 88 FOR N/A AND.99 FOR DK). Age

How 61d vere you vhen you first started reglar
cigdrette smoking . L
(conz 88 FOR N/A AND 99 FOR DK).. _ . Tge

5

W\
’F\.\ On the avemge over the entire time you smoked,
"\ how many cxga:eu:es did you smoke per day?

X, ; _ No. Gfgarettes-
\ :
- G. (Do/Did): you inhale the cigarette smoke? ot atall. (1)
4 & « e Slightly (2)
\ i - Moderately-__ (3)
N avat 7 Deeply - (4)
“N/A @),




.- Have'you' ever smoked a pxpefl e
Yes memns more than 12 oz. of tobacco ina, ¢
1ifetise. %

YES 70 29

" Do’ you now smoke a Pipeas o 1 sonth age?

. “ gvs AL

s oL

C. How m€h pige tobacco do you smoke per week? ™
A STANDARD POUCH OF TOBABOO
CONTAINS- 11/2-07.) i, Bt
FOR'N/A AND 99 .FOR'DK): . ' '

< —1F uo to
How old were you' uhm you -mppeeu s -
(CODE 88 FOR N/A AND 99 FOR IK) . ; ;

- per. veek'

=)

How old weké you vhm you started regular
pipe saol .

king? 2 s
(CODE 88 FOR H/A AM 99-ﬂm xy e,

On the average over the entire tise you smoked
a pipe Bow mich pipe Fohaceh did oo fms

(cone as FOR /A \A{ID 99 for Y.

.'(pnl'vid) you inhale the .pip: smoke?. © Not at all
RTINS o slightly
Moderately
Deeply

N/A




1

30.

Al

Bave you ever smoked’ ulga
Yes means more than 1 cigax‘ a.vek fo

"
F YES 10 308

iHow many clgars, do ynu smoke:. per veek’ i

(comz 88 FOR N/A AND 99 FOR m()

iCigars ‘per uk. "

T

F NO TO 308

‘How ‘01d-weFe yoil Wher'you stopped?-

(CODE 88 FOR N/A'AND 99 FOR.DK).

How_old were you ‘when yoil started regulAr

cigar smoking
(com: 88° FOR NIA AND'99 Fon DK).

0On the average, ‘over- the ‘entire time’ you smked

iAge\

cigars how many cigars did you smoke per week? -

. (CODE- 88 FOR N/A ANDVN for DK).

(Do/D1d) ‘you ‘inhale the cigar smoke? .

Clgars ger. vk,

Not at- a1

Deeply T
J\z /A




“Heashte r.oi:mu smoking, ‘the ATS Ques:ioﬁwre has three major ques—.

tions related ol smking, e eofs oz ctgatettes, cignr dnd’‘pipe,  and

APPEMIKB L ie
9 ANALYSIS OF SMOKING' PATTERNS ~

As shown “in Chapter IIT, vhen explaining the method used to

each diyided into seven. difterant sections, plus‘one qn:sti.un for -the

nusiber of "cigatettes smoked, For each method of nisklog there are

three "pura"' states: Smolers; ex-emalers and. never Snoked . and, 1iep

: additicn. all possible cpmhinaﬁionﬁ. ‘fot a‘totaliof 27 cumbin:tlons. ‘.

Figures 2 to k show this An a Ehree—dhmensinnal ;abulnrinn, prepared R

fram data for qach plant separatay, and tur hoth plants (:argat

“population). . ' 5 By o

Smoking Pattesns

In-order to classify tobacco smﬁkh‘g, the smckmg pattems of

the comunities were analy:ad to.show the smoking comhinations wa” A

frequencies. For each o mking--nigarett.e, plpe and cigar—="" " " 1.¢

there are. three: ‘possibld.pure” statest |- sncker, ex-smoker and’ never

S T there are-27, theoretical combinations. ALL cqubinations
and’the “£requency ofworkiss 1’ ¢ach of them were analyzed yip syudy
the saoking pattern in.the population under stuly. The following

Figures ‘give the ‘findings of this analyses of suoking patterns. °

ST




=

. Never Smoked Pipe

Cigar

o

S ~
017,130

St

e_Smokers

[ R EE RO H O

il mhammreno

- Presefc Pipe fnokers. * i

pEBAmePaHQ

- [E3] .+ Never swoked = N
77 - exSuikers = bx

-[T] = Présent Smokers’




~
EELEEE T

~
1
FoREEEeAa

v - 7
o seot_Pipe Smokers. - ./ : / :
Cigat ;i 7 ¢ \

! b |

Ll B, A
4 ‘

: N ,‘
o,z‘srszw 7 |
y 1
1 i * 3 3,

Un 27|/

[E=]"= wevet ‘smokeéd = ¥ : -,

A - ex-swkers-= T

L - 0t y
[C7] = eresent Smokers = 5+ . - S .
. Figure 3, Suoking Combinations, Plant' B,
., ST g 5 g e .
§ >




EEEECEEGIE

{ B
R\
\ ' .
> : 4 Ex-pipe ‘Snokers / W
s ¢ Cigar ST e Y
3 PV b = ’ 7
G o - - EX: N._ 5 ¥
. /& 35 Vs il
s SR O A I
of 2t o Is 3
S5 5 T (e 6
P L3 i .
; El[ 1
. resert Pipe Snokers S
, Cigar N T
[Ex N
v 73 39
5 1 -2
o 17.
5 4 2 2 |
‘ /1 4 :
! : P IR (B 4 T
=] = Never Swoked = N
(/] - ex-smokers ='&x
Sy [ - présent smokers = § BT g
Figure 4. -Smoking Combinations Target Population.
; ! b
'3




3 Fron Figure 3, ye obtain three large groups: oy
y " Plamth Plant B -+ 'Total
! . M. 2 2 .
Never - Smkad(l) R T ] 205
ExSmokets( LA L TP 312
3 s ‘ : ;
* Current Sookers )\ 965 4giE - 310 50.2 1,05 494

Total 1,99 ", mnf 618 100 2,519, 100

(1)'Cell No. 9

(Z) (lells Nos. 5,\14 6, 8, 15,:17, 18

(3) Cella Nos. 1,-2,'3; 4y 7, 10 11 12, 13 16, 19,‘20, il, 22,
3, 24, 15, 5 ®

This analysis shows thu for both plants there are 529 (20 51)
subjects Wwho' never smoked ofe passihl:'combination 504 (31.22) ex-

’smukers, seven- passﬂ:le cumbinamns, and1,275 (49 Az) current: smakers, .

. 19 possible combinations. - \
. Further analyses cf. this last group, current swkers i Lt
e C Ead " plant & e Total
oyt R.. [ ¥Hoit % it
Only cigarettes : Ng f ; 5
(o119 U716 f04 233 752 L. 79
~Only eigar (cedl?) . 4 04 ST 040,00 40 &
“only pipe (cell,27) 3 03 -.¢:1-0.3 e 03
.. Smoklng: Coabinatiéns 4 : . fo il
e et sy i 76 2.5 258 :
. . rotal .~ . 95100 3107200 1,215 100 S
R ey S Mg o = N A
. s :




- (2)-ce11 Wos' 11, 12, 2 oy
" (3) Cell Nos. 25, 25; 27-, 12;‘1!/, 13, 7,4

-nu. mklyels stiowe:thit jura pije and cigar swker's are a very

mu number, am: (0.622) Di r.he currént muns wvnlagim Pure-

 cigarette swokers mmber 1009 (72) , and mixed types mmber 258 (201)
271" Purther amlyses’of this last. growg, sscking cosbinatioss show:'

Ty Hames Plane'n. 0 total - ot
- PR Wt
tee Seokexs ) ;
-plus other com~ . . . 58 - LR U 7] S o219
bimtions ¢ - S5 - i
‘ : » .
= :a)m ol g iy &7 A 152 58.9
(3) s 3
Otter Smolars’ : o
,;_pipz and’ cigar) 601438 '34-,’173-2‘

“total 8 100 76

-€1) Ge11 fos:. 19, 20, 2110, 1

. ‘This ‘analysis shows that for 258 mnbmuon swkers, 224 (872)
im:lu'le :lpzet:u and theix cui:mlm. mdmly 34 (131) snolee com-.
bmmm.s that do not include cigarettes. * X

ﬂnnfou At is pusxbu o cumnuxe that 1,233 subjects smoke

dlone or 1 that 47.8% of the target
Pﬂmlllticn under stwdy. = The relatively snall mimber. of pure cigar’ and
"~ pipe* smokers, St rive ot dtgas snokas G2 bt 1B

pf the ‘target population, justifies :hair incluaton s the gt smokers

culegury. Olher regear hers have ncluded’ piyg and ciglr sm&eu with

the light nlllaiﬂcltion of s)mnkzrsf‘sl(‘nvl et al.

1979).. e

.

3 19763 Hmhuys et,nl.
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