An Epidemiologic Study of Bronchial Asthma and
Smoking
Ulf Flodin,' Pia Jénsson,! Jonna Ziegler,® and Olav Axelson!

The mle of staoking and air pollution in bronchial asthma in
otherwise healthy adults is still werlear. We compared 79 cases
of asthima, diagnosed betwern ages 20 and 63 years, with 304
randomly drawn population controls of similar age from the
same cotchment area @ the eages. The comparison imvolved
aquestionnaire information en smoking hahits, vccupational
exposures, duelling conditions, various suspect allergenic ex-
posures, s aropy, Those who bad smoked for 3 years or more,

preserd or past, wers ot incressed risk for bronchial asthems
{odds ratie = 1.9, 99% confidence inrerval = 1L1-3.3) Ad-
justmens by multiple logistic regression for age and pender as
well as atopy and air pollution ar work did nor change the
relative risk estimare. Exposure to environmental tobacco
smwke, or passive smoking, at work invobved a slightly greater
risk. {Epidemicloegy F995:6:503-505}
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The wmole of tobacco smoking in the development of
bronchial asthma (hersafter rermed asthmal is contro-
versigl. Many cliniclans maintain that smoking increases
the risk. Several authors have not found any association
between asthma and smoking, however, ™ but there are
exceprions.” Othees bave found gender differences, with
an increased risk among smoking males, but not among
females.® The opposite finding, a higher prevalince of
asthma among smoking females bue lietde increased sisk
for smoking males, was reported by Kiviloog et al® The
present report focuses on stoking as a possible determi-
nant of asthma in adults, controlling for other factors
such as air pollution at work, dwelling conditions, and
atopy.

Subijects and Methods

We identified cases of bronchial asthma from two adja-
cent sembtiral communities in southeast Sweden, We
used questionnaires for exposure assessment. The study
base comprised 46,000 inhabirants, The wood industey,
especially production of prefabricared wooden houses
and Farniture, s dominant in the area.
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Afrer pertnission from the Mational Board of Health
arwd Welfare and dhe regional ethics commsree, snd in
conperation with the pharmacies of the two communi-
vies, we compiled all prescriptions of be-aponisss, used
mainly by pertsons with asthran, during spproximaeely a
R-mornth period i 1990, This procedure identified a toral
of 271 individuals who had received beta-agonist pre-
scriprions. Then we asked the responsible physicians by
lerger o conflrm or refite che asthma diagnosis for each
patient who had & prescriprion. After this first verifica-
tion of the diagnosis, 182 subjects remained as probably
having asthma, The 89 individusls excluded had bron-
chitis, emphysema, or some other disorder, mther than
asthrma, We then contacted those who were likely to
suffer Yoo bronchial asthma by an intraductory leoer
thay preceded 3 questionnaire. The questionnaire was
answered by 167 subjecrs (92%).

The diagnostic criteria for bronchial asthma thar we
ultimately applied in the present study were thase sug-
pested by the American Thoracic Sociery,” namely: (a}
clinical history of reversible bronchial obstruction; and
either (b) parhologic resubns in metacholine west, that is,
at least a 20% decreased forced expiratory volume in 1
second (FEY 1s) afrer inhalation of mwetacholine in
incressing concentrations from 0,125 w 8 mg pee ml; or
{c) significant results in reversibility test, that is, inha-
lation of beta-Z-aponists resulting in ot least 159% in-
creased FEV bs. We excluded those persons whe did not
fulfill these criterta, as determined by the lung specialisr.
We also excluded those not willing 1o he examined by
the lung specialist. The result was an additional exclu-
sion uf 44 subjecrs. Since we focused on adele asthama,
we also excluded cases with onser of disease before ape
20 years (another 44 individuals). Thus, 79 persons with
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TABLE 1. Smoking Habits among Cases of Asthma and Controls, with ing and other exposures, but there was
Odds Ratios no lag time requirement regarding
e = time from end of exposure umntil year of

Number of Expased Oulds Rm*i’;ﬁﬁ_ﬁ:ﬂm‘éﬁqm diagnosis, except for ex-smoking. Ex-

o " smoking meant that smoking had

Exposure {Toral B = 797 {Towl N = 304) Crade Adjustadl® ended at }ﬁﬁsr L year betore onset of

- : - asthma. We calculared crude rate ra-

?ﬁlﬂkﬁﬁfimg 32} igg ég E étp; 12 {11-34) tios fcni all sinple exposures that had

Ex-sinoking 1 45 13 {1L.R-6.0) lasted for 3 years or more and identi-

%;L&imfiﬂklng i - £5(0518 L5082 fied confounding by checking for cor-

Pelo e 104 gposts relation among the controls of the de-

rerovisants  for asthma® We

* Mdiustes by logistic segression fos vank placs sie pulhision, cocupetionad animel contace, stopy, e,

geacler, and, when appoopsinge, passivn znaking ar work and eversmoking.

asthma who were age 2063 years at diagnosis remained.
One of us {12} examined all of these cases at the same
tung clinic.

As controls, to represent the population of the catch-
ment area for the cases, we randomly selected individu-
als frowm the general population register who were 20-85
vears old in 1990, The mumnber of controls was 539, or
three times as many as the originally identified potential
cases. Like the cases, they received an introductory letcer
followed by the questionnaire a week later. Afrer ee-
minders, 472 {88%) of the controls answered the ques-
rionnaire.

The cases were diagnosed in the years 19501989, As
our interest concerned exposures before the onset of
asthena, taken as the year of diagnosis, we had ro define
ars anchor point in time for cach control, Therefore, we
matched four individuals from the pool of 472 conenls
ro each of the 79 cases by gender, community, and age.
This procedure permitted exposure assesstnent of these
controls in reladon o the year of diagnosis of the cor-
responding case. We aceepred an average age difference
of 4 vears between a case and i macched controls
within an age range of 011 years. Three hundred four
controls fulfilled these matching criteria; 13 matched
contmols were excluded.

AszesedenT OF EXrosURE

The questionnaire for exposure information focused on
work place exposures, smoking habirs, exposure o envi-
ronmental tobacco smoke at work aad at home, and
dwelling conditions. 1t also included some questions
concerning medical issues, including atopy. We classi-
fied work place exposures into four different air peflution
categories based on how the controls reparted ait poliu-
tion in their respective occupations, We specified smok-
ing habits as ever-smoking, including current smoking
and ex-smoking, and considered atopy to accur when a
subject had aropic dermatitis or hay fever in childhood,
according to information from the questionnaire.

EPDEMIDLOGIC ANALTSES

We ook the vear of diagnosis by the responsible physi-
cian as the year of onset of asthuna. We reguired a
sinimum exposure of 3 years for all categories of smnk-

performed the final analyses by using
the EGRET package for multiple logis-
tic regression’t and adjusted for age,
pender, abr pollution at the work place, nccupational
conracts with animals, atopy, passive smoking, and ever-
seoking.

Results
For the 79 cases, the mean age at dingnosis was 39 yeass,
The mean age of the 304 controls when their marched
cases were diapnosed with asthuna was 37 vears. Of the
cases, 37% were males vs 58% of the contrals, Three
years or more of ever-smoking preceding the year of
asthima dingnosis was associated with an almost douhled
risk for asthma, with a crude odds ratio LOR) of 1.9, and
2 95% confidence ineerval {CI} of 1.1-3.3 {Table I},
Three years or more of exposure to environmental 1o-
Pacco smake ar work sesulied in a slighdy increased risk
{OR = 1.5, 95% C1 = 0.8-1.8), whereas we found no
invreased risk for exposure in the home environment
POR = 0.9 95% Cl = 0.5-1.9). Currenr sracking during
the vear of diagnosis of asthma was not associated with
any increased risk (DR 0.7 95% CI = 04-1.3), wheteas
ex-smoking was a stronger dererminang of risk {OR =
3.3; 95% CI = 1.8-6.00

Adjustment by multiple logistic regression for stapy,
air pollution ar the work place in general, occupational
contacts with animals, age, and gender did not change
the risk esebmate fi‘)r ever-smoking {lopistic odds ratio =
1.9, 95% CI = 1.1-3.4). For passive smoking at work
places, the OR was 1.5 {95% Cl = 0.8~2.5} In the
multiple logistic regression analysis, ever-smoked i
cluded ex-smoking a,ﬁd cureent smuoking.

Discussion
To ersure the best possible diagnostic validity, and w0
distinguish asthma from chrenic obstructive pulmonary
disease, we included in our group a lung specialist (JZ),
who applied the diagnostic criteria suggested by the
American Thoracic Society.” To our knowledpe, these
criteria are the best available for practical purposes, and
they are superior 1o criteria often wsed in previvus epi-
demiclogic studies of smoking and asthma, Ar least six
studies have based the disgnosis of asthma on question-
naire reporting of asthmatic symptoms or have accepred
the subject’s report of 1 physician’s diagnosis of asth-
ma <3832 Tive pther studies utilized both interview
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information and clinical examinarion for the diagnosis,
spirometry included. 3781344

To learn whether tobacco smoking s associared with
an increased risk of developing asthima, it seems most
televant to evaluate the effect of smoking during a
specified time period. In our stady, we took this perzﬂé 85
3 years or more preceding the diagnosis; smoking during
this period almost doubled the visk for asthma.

Sote other authors studying the effects of ever-stok-
ing have not found any increased risk."* The inconsis-
tency may relate to validity; in our study, a physician
disgniosed all cases by using reversibility or metacholine
tests. Our material included only cases with onset of
asthma during adulthood. If we had included persons
having asthna during childhood, the background
asthma rate would have increased, thereby obscuring the
effect of exposures m adult ages. Another strength of our
study is that the controls are a random sample of the
general populasion, avoiding selection problems. Fur-
thermore, the response rate to cur questiognaire was a
high 85% among the controks and 92% among the cases.

Ex-smoking was also associated with a threefold risk.
Fo our knowledge, only two other groups have reporred
a similar resule ¥ The reason for ex-smokers' increased
risk tnight be a tendency for persons with asthima to quit
smoking owing ro symptoms of asthma® In contrast, we
found cuerent smokers to be at no tisk of asthma; this
finding s consistent with the complementary view that
people without airway problems may continue 1o smaoke.

COwur findings for passive smoking waried with the lo-
carian, home or work, Passive smoking in adults has not
been found to be a risk factor for asthma.”” In contrast,
passive smoking is a weak bur established risk facror for
asthma in children 2% A meta-analysis of this relation
found a risk eatio of 1.7 {95% O] = 1.1-1.4)0¢

A mechanism for an increased sk of asthma from
smoking is not apparent. [t is generally agreed, however,
that asthma is a chronic inflammatory process caused by
the release of potent mediators.”” Exposure to agents iike
chlorine and selfyr dioxide may cause a chronic inflam-
matary reaction, that is, an ivitantinduced asthma P A
persistent asthma syndrome may develop after exposure
1o high levels of irettanes * Cigaretre smoke Is likely 1o
caise o support a chronic inflammatory resction, al-
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though this possibility is not clearly discussed in the

fiterature in connection with asthma. Also, an increasod

permeability of the epithelium in the respiratory mact

may develop in cigarette smokers.'® It seems reasonable

to speculare that various allergens might more easily

seach the submucosal immune-comperent cells in smok-
* and therehy induce an allergic asthima,
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