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Idiopathic pulmonary fibrosis (IPF) is a progressive fibrosing interstitial lung disease of
unknown etiology. Environmental factors, especially occupational agents, may be of great
importance in the manifestation of IPF. We examined the relationship between occupational
and environmental factors and IPF in Japan. A multicenter hospital-based case-control study
was performed in 2001. Included were 102 cases aged 40 years or over who were within 2 years
of having been diagnosed in accordance with the most recent criteria. Controls, aged 40 years or
over, were 55 hospitalized patients diagnosed as having acute bacterial pneumonia and four
outpatients with common colds. Data on occupational and environmental factors were obtained
from a questionnaire. Multiple logistic regression analysis was used to estimate the adjusted
odds ratios (ORs) and 95% confidence intervals (CIs) of IPF for single factors with adjustment
for age, sex and region. Compared with controls, cases were more likely to have been managers,
officials or production workers and less likely to have been protective service or materials
handling workers. Clerical and related work was significantly related to a decreased risk of
IPF after further adjustment for pack-years of smoking (OR = 0.42; 95% CI = 0.18-0.95).
Exposure to metal dust was significantly associated with an increased risk of IPF (OR = 9.55;
95% CI = 1.68-181.12). From 20.0 to 39.9 pack-years of smoking was significantly associated
with an increased risk of IPF (OR = 3.23; 95% CI = 1.01-10.84). Our results appear to confirm
data from previous epidemiologic studies. Metal dust exposure may be a particularly important
risk factor for IPF.

Keywords. case—control studies; metal dust; occupations; pulmonary fibrosis; smoking

INTRODUCTION to be increasing in Western populations (Johnston
et al., 1990; Hubbard et al., 1996a; Mannino et al.,
1996). Men are more likely than women to develop or
die from IPF (Johnston et al., 1990; Coultas et al.,
1994; Iwai et al., 1994; Hubbard et al., 1996a;
Mannino et al., 1996). A study in the UK found
increased deaths due to IPF in traditionally
industrialized areas (Johnston et al., 1990). Thus,
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Idiopathic pulmonary fibrosis (IPF) is a progressive
fibrosing interstitial lung disease of unknown etiol-
ogy (Selman et al., 2001). The mortality rate appears
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environmental factors, especially occupational
agents, may be of great importance in the manifesta-
tion of IPF.

Four case—control studies demonstrated that expo-
sure to metal dust was associated with an increased
risk of IPF (Scott et al.,; 1990; Iwai et al., 1994;
Hubbard et al., 1996b; Baumgartner er al., 2000).
A historical cohort study in the workforce of a
major UK engineering company found a dose-
response  relationship between years of working
with metal and risk of IPF and a 21-fold increase
in the odds ratio (OR) among sheet-metal workers
(Hubbard er al., 2000). Other occupational agents
and job activities associated with IPF have been iden-
tified, including wood dust (Hubbard et al., 1996b),
textile dust (Hubbard et al., 1996b), sand or stone
(Hubbard er al., 1996b; Baumgartner et al., 2000),
silica (Mullen et al., 1998), mould in the workplace
(Mullen et al., 1998), agricultural chemicals (Iwai
et al., 1994), cattle or livestock (Scott er al., 1990;
Baumgartner et al., 2000), vegetable/animal dust
(Baumgartner er al., 2000), farming (Baumgartner
et al., 2000), raising birds (Baumgartner et al.,
2000) and hairdressing (Baumgartner et al., 2000).
A study of death certificates in England and Wales
showed that standardized mortality ratios were ele-
vated among members of the armed forces, miners
and quarrymen, service, sports and recreation work-
ers, and electrical and electronic workers, but found
no evidence of an increased risk among persons in
occupations that potentially exposed them to wood
and metal dust (Harris er al., 2001). Cigarette smok-
ing was related to an increased risk of IPF, although
there was no clear exposure-response pattern with
cumulative consumption of cigarettes in two case—
control studies (Hubbard et al., 1996b; Baumgartner
et al., 1997). Because epidemiologic information
regarding the etiologic factors associated with IPF
is sparse in Japan, the present study examined the
relationship between occupational and environmental
factors and the development of IPF, based on a multi-
center hospital-based case—control study.

MATERIALS AND METHODS

Subjects

Eligible cases aged 40 years or over who were
within 2 years of having been diagnosed with IPF
were identified among 21 collaborating hospitals
and their 29 affiliated hospitals during the period
from 1 June to 30 November 2001. The diagnosis
of IPF by the collaborating respiratory disease spe-
cialists was based on clinical history, clinical exam-
ination and high-resolution computerized tomography
(HRCT) of the chest. Results of video-assisted
thoracoscopic lung biopsy transbronchial lung biopsy
and/or bronchoalveolar lavage, corresponding to the

international consensus statement on IPF of the
American Thoracic Society and the European
Respiratory Society (American Thoracic Society,
2002), were also used when available, either alone
or in combination, to assist diagnosis. All cases had
basal fine crackles through auscultation and predo-
minantly peripheral, subpleural, bibasal fine reticular
shadows and/or honeycombing, occasionally with
traction bronchiectasis and bronchiolectasis on
HRCT. There was no evidence of either coexisting
collagen-vascular disease or history of known occu-
pational exposure to agents that might produce a clin-
ical picture similar to that of IPF in any of the cases.
The physicians in charge asked eligible patients
to participate in this study, and 104 patients were
cooperative in answering the questionnaires while
three patients refused.

Control subjects, aged 40 years or over and without
prior respiratory diseases, were prospectively
selected from individuals who received treatment
at the respiratory ward of the 21 collaborating hos-
pitals and their 29 affiliated hospitals during the same
time period as the cases. Potential control subjects
consisted of 56 hospitalized patients diagnosed as
having acute bacterial pneumonia and four out-
patients with common colds. Only one eligible
control subject who was asked to take part in this
study by a physician refused to answer the question-
naire. Controls were not, individually or in larger
groups, matched to cases. Few patients with acute
infectious or common diseases receive treatment at
a specialized medical institution. Of the 21 collabor-
ating hospitals, 14 were university hospitals with doc-
tors who exclusively treated patients with serious
illnesses. Thus, 95 of the 104 cases were recruited
from the 21 collaborating hospitals and 34 of the 60
controls were selected from 29 hospitals that were
affiliated to the collaborating hospitals. All study
subjects gave their fully informed consent in writing.

The study subjects were originally restricted to
males, but included in the analysis were 10 female
cases and five female controls whose treatment was
provided at six of the collaborating hospitals and one
affiliated hospital. Incomplete data in relation to
cigarette smoking caused the exclusion of two
male cases and one male control. There were 102
cases and 59 control subjects left for analysis.

Questionnaires

Sets of two self-administered questionnaires were
handed to cases and controls by physicians. The sub-
jects filled out the questionnaires and mailed them to
the data management center. A telephone interview
was conducted by a trained research technician to
complete missing or illogical data.

One of the self-administered questionnaires elicited
information on age, sex, type of job held for the
longest period of time, exposure to 13 specific

— 514 —



