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Abstract
Objective—To examine the association between occupation and chronic bronchitis among a
cross-section of Chinese women who participated in the Shanghai Women’s Health Study
(SWHS).

Methods—Cases were 4,873 women who self-reported a physician-diagnosed bronchitis during
adulthood. Controls were 9,746 women randomly selected from SWHS participants and matched
to the cases by year of birth and age at diagnosis. Lifetime occupational histories were obtained.
Logistic regressions were used to evaluate the association between chronic bronchitis and
occupation, adjusting for smoking, education, family income, and concurrent asthma.

Results—We observed excess prevalence of bronchitis for textile occupation (OR=1.09; 1.01–
1.18) and industry (OR=1.11; 1.04–1.25), welders (OR=1.40; 1.01–1.92), packing and baling
workers (OR=1.39; 1.15–1.68), and warehousing industry (OR=1.58; 1.08–2.30). We also
identified several new associations that may warrant further exploration and confirmation,
including employment in some metal fabrication industries, postal and telecommunication
industry, and a few white collar occupations and industries.

Conclusions—Our study indicates that the risk of chronic bronchitis among women may be
increased in some occupations and industries.
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INTRODUCTION
Chronic bronchitis is a common respiratory disease with prevalence ranging from 10 to 20%
in adult general populations (1). According to the World Health Organization’s study of the
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global burden of disease, chronic obstructive pulmonary disease (COPD), a disorder which
includes chronic bronchitis and emphysema, was the sixth leading cause of death in 1999
(2). COPD is expected to rise in rank and be the third leading cause of death by 2020,
largely due to increases in exposures to environmental and occupational pollutants (3,4).

Smoking and second hand tobacco smoke are the environmental factors most strongly
associated with chronic bronchitis (5,6). Occupational exposures have also been implicated
and are estimated to account for about 15% of the disease by the American Thoracic Society
in 2003 (7). Studies of British coal miners (7,8,9,10) found associations between chronic
bronchitis and respirable particle exposure. Other studies have reported increased risk of
chronic bronchitis in wood and paper workers, textile and cotton workers, tailors, quarry
workers, construction and transportation workers, and farmers and swine confinement
workers (6,8,11). Specific exposures that may be involved include mineral dusts, welding
fumes, oxides of nitrogen, sulphure dioxide, ammonia, and heavy metals (1,11,12).

Few studies on occupational exposures and chronic bronchitis (hereafter referred to as
bronchitis) have been conducted among women, whose pattern of exposures may differ from
that among men. In 1997, a large population-based cohort study was launched among
women in Shanghai, China (13). Most of the participants were non-smokers (over 97%) and
almost all had held employments outside their homes (99.6%). This cohort provides a
unique opportunity to explore occupational risk factors for bronchitis among women that
can be targeted for further etiologic studies and prevention programs.

MATERIALS AND METHODS
Subjects

The Shanghai Women’s Health Study (SWHS) is a population-based prospective cohort
study. A detailed description of the study design, study population and data collection has
been published elsewhere (13). Briefly, between March 1997 and May 2000, all eligible
women aged 40–70 years, permanently residing in seven communities in Shanghai, China,
were invited to participate in the study (n=81,316). A total of 74,942 women were included
in this analysis, after excluding women out of the study age range (0.4%), refusals (3.0%),
and women absent during the enrollment period (2.6%) or not available for other reasons
(1.6%). Cases for the current analysis were identified retrospectively based on a self report
at baseline that they had been diagnosed with bronchitis by a physician and the initial
diagnosis occurred after 16 years of age. Two controls were selected for each case from the
cohort by matching the year of birth (same year as the case) and age of case at initial
diagnosis (4-year period). If more than two controls met the criteria, two were randomly
selected.

Data collection
For each subject, an in-person interview was conducted at baseline by trained interviewers
using a structured questionnaire. We obtained a lifetime occupational history of every job
held longer than one year, including the name of work place, job and industry title, main
duties, products, year starting and year ending the job. The job and industry titles were
coded according to the Chinese National Standard Occupation and Industry Codes Manual
(1986). Information was also collected on a variety of other factors including demographic
background, socioeconomic status, tobacco and alcohol use, dietary habits, physical activity,
menstrual and reproductive history, residential and cooking fume use history, exposure to
second-hand tobacco smoke, medical history, height and weight, and history of hormone
use.
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Statistical analysis
Odds ratios (ORs) and 95% confidence intervals (CIs) were estimated by logistic regression
analysis. All analyses were adjusted for confounding factors that occurred prior to bronchitis
diagnosis for cases and the corresponding date for controls, including smoking (ever/never),
education (elementary school or less, middle school, high school, and college or above),
annual family income (<10,000, 10,000–20,000, 20,000–30,000, and 30,000+ Chinese
yuans), and concurrent asthma, stratified by year of birth (same year) and age at diagnosis
(4-year period). Additional adjustment for exposure to second-hand tobacco smoke (ever vs.
never at home or at work) and exposure to coal and gas fumes used for cooking (ever vs.
never) did not substantially change the risk estimates, therefore results were presented
without adjustment for these variables. We included all jobs that were held up to the age of
diagnosis for cases and the equivalent cut-off age (midpoint of 4-year interval) for controls.
Association with chronic bronchitis was determined for each 3-digit occupation and industry
(ever vs. never employed in the occupation or industry). Further analyses were based on
broad groups of 3-digit occupation and industry created according to known or suspected
exposure factors for chronic bronchitis. We present ORs for all broad groups and for each
occupation and industry with at least 10 exposed cases and either a significant OR or a non-
significantly elevated OR > 1.2 (or reduced OR < 0.8). In addition, we evaluated trends with
duration of employment (never [referent], <10, and ≥10 years) by assigning ordinal category
scores and treating the variable as continuous.

RESULTS
We identified a total of 4,873 prevalent bronchitis cases and 9,746 controls at baseline
interview during 1997–2000 (Table I). No significant differences were observed between
cases and controls in mean age, family income, and exposure to second hand tobacco smoke.
Cases had higher education level (p < 0.0001) and higher prevalence of smoking (p <
0.0001) than controls. Employment history was stable in both cases and controls (average
numbers of jobs up to the time of case diagnosis or cut-off age for controls were 1.66 and
1.55, respectively), although cases changed their jobs more often (p < 0.0001).

For broad occupational groups (Table II), small but significant increases in risk of bronchitis
was observed for textile workers (OR=1.09), science and technical personnel (OR=1.15),
and teaching personnel (OR=1.13). While most 3-digit occupations in these broad groups
contributed to the elevated risks, only the association with ever employment in spinning
textile workers (OR=1.28) reached statistical significance, but showed no pattern of further
increase in risk with duration of employment. In contrast, long-term employments as a
researcher in engineering (OR=2.24) or as civil engineering technical personnel (OR=1.81)
under the science and technical broad group of jobs were associated with significantly
elevated risk. In addition, significantly elevated risks were observed for several 3-digit
occupations even though their broad occupation groups were not implicated. These included
animal husbandry workers (OR=3.19), service workers in theaters and exhibition halls
(OR=3.52), welders (OR=1.40), workers in packing and baling (OR=1.39), performers
(OR=1.83), editors (OR=1.89), and typists (OR=1.72). Significant trends with duration of
employment were observed for theater service workers (p=0.0003) and welders (p=0.03).
Increased risk with long-term employment in food preparing and processing (OR=1.21),
wood working in other timber/finished products (OR=1.90), and forestry raising/planting
(OR=1.94) were also suggested. A significant deficit in risk of bronchitis occurred for
loading and unloading workers (OR=0.64).

Out of 16 broad industry groups (Table III), significant excess risks of chronic bronchitis
were observed for textile and sewing (OR=1.11), postal and telecommunication (OR=1.57),
and education, culture and science (OR=1.14). Risks for specific 3-digit occupations within
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these broad industry groups were generally elevated, with significant ORs found for raw
fiber material processing (OR=2.55), cotton textile industry (OR=1.15), and other textile
industry (OR=1.91), postal and telecommunication services (OR=1.83), and jobs in the arts
(OR=1.48). In addition, significant positive associations with bronchitis for other 3-digit
industries were observed, even though their broad industry groups were not related to risk.
These included tea production (OR=2.52), production of movie, camera and office
equipment (OR=2.12), special instrument manufacturing (OR=1.81), internal trade
(OR=1.13), warehousing (OR=1.58), and armed forces (OR=1.35). Of these 3-digit
industries, risk increased with duration of employment for tea production (p for trend
=0.01), production of movie, camera and office equipment (p=0.0002), telecommunication
services (p=0.04), and armed forces (p=0.02). In addition, a significantly elevated risk was
linked with long-term employment in household machinery fabrication industry (OR=1.48),
and manufacturing of electronic and wireless measuring instruments (OR=2.15). Significant
deficit in risk for bronchitis was observed for electronic component industry (OR=0.61).
Other 3-digit industry categories with borderline significantly elevated risk included
furniture manufacturing (OR=1.72) and cement and cement products (OR=1.51).

DISCUSSION
Our findings in this large population-based study of mostly nonsmoking women suggest that
some occupational exposures could be an important risk factor for chronic bronchitis in this
population. The excess risk we observed for several occupations have been reported
previously, including textile occupations and industries, and welders. Many previous studies
in various countries have reported an increased risk in textile workers, mostly related to
exposures to cotton dust (14–28). In our study, we found excess prevalence of bronchitis not
only in women who were employed in the cotton textile industry, but also in raw fiber
material processing and other textile industry. In all textile occupations and industries, risks
of bronchitis were elevated with the shorter employment duration (< 10 years). This is
contrary to expectation since it is known that chronic bronchitis develops slowly (10).
Latency analysis (<10, 10 – 19, and 20 and more years since initial employment on the job)
did not show significant differences in risk (data not presented). We also evaluated whether
textile workers who had held a larger number of jobs in the work history had higher
prevalence of bronchitis, but found no difference in risk with the number of jobs in their
history(data not presented). The general excess in prevalence of bronchitis even among
women with relatively short latency period may be explained, in part, by the high exposure
levels of dust in these industries in Shanghai. On the other hand, it is also possible that some
cases of byssinosis are incorrectly diagnosed as chronic bronchitis. It is known that
symptoms of chronic bronchitis can coexist with symptoms of byssinosis, a syndrome
caused by endotoxins in the inhaled cotton dust that occur on Monday morning back at work
(7,8,22,23,29). However, this is unlikely to explain the excess prevalence of bronchitis we
observed also among women who held jobs in textile industry other than cotton.

Welders have been reported to have an elevated risk of bronchitis, but the evidence was
based on studies among men (10–12,30–34). Our findings of an elevated risk and a
significant trend with duration of employment suggest that women exposed to welding
fumes are equally susceptible to bronchitis. Welding fumes are a mixture of gases, particles
and metal oxide fumes, mostly of respirable size which significantly reduce pulmonary
functions. It has been shown that use of local exhaust ventilation or personal protection
minimizes the risk of bronchitis (33).

We also observed excess risks of bronchitis with borderline significance that increased with
duration of employment for wood workers in other timber/finished products and
employment in the furniture manufacturing industry, consistent with previous reports in
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different populations (10,11,14–16). The high exposure to biological wood dusts and wood
preservatives are believed to be the risk factor (16,19). Enhanced inflammatory responses
following exposure to fine wood dusts have been shown in experimental studies (35,36).

We found a significant excess of bronchitis among packing and baling workers, as well as
warehouse workers, particularly among those who held these jobs for less than ten years. In
a population-based administrative database of a sample of the labor force in Canada,
increased risk for obstructive respiratory disease was observed among material handling
workers, who performed similar tasks as packing and baling in our population (37). Data
from the population-based Third National Health and Nutrition Examination Survey in the
US indicated that freight, stock, and material handlers had higher risks for chronic
obstructive pulmonary disease (17). A Dutch study revealed a non-significantly increased
incidence of bronchitis in male warehouse workers (14). Observations from these studies,
along with our findings, suggest that further assessment of bronchitis risk in workers who
handle and store industrial materials may be warranted.

In this study we also identified a few associations that have not been linked to bronchitis
previously, including metal fabrication industries (production of movie, camera and office
equipment, and special instrument manufacturing), postal and telecommunication, and a
variety of mostly administrative occupations and industries. These findings may provide
leads for further investigation in future studies, but caution should be exercised in
interpreting these results. Some of the associations could be due to chance, as we have
evaluated a large number of occupations and industries. As this is a population-based study,
women were not enrolled at the beginning of their employment. It is possible that some
women may have changed jobs after their bronchitis diagnosis, but still they should have the
same chance to be included. The occurrence of positive and negative associations with
duration of employment in some industries is difficult to interpret. It is also important to
remember that duration may not be a reliable indicator of level of exposure in some
situations.

There are very little data on the possible associations of metal fabrication industries. We
found that for certain metal fabrication industries, elevated risks of bronchitis were restricted
to long-term employment (≥ 10 years), such as fabrication of household machinery and
manufacturing of electronic and wireless measuring instruments. If these findings are
confirmed in future studies, further investigation into the role of metal dust and fumes may
be warranted.

Some limitations in our study should be considered. Bronchitis was based on self-reports of
a physician diagnosed illness that could be a source of recall and information bias. Use of
self-reports of physician diagnosed bronchitis depends on proper recognition and diagnosis
of bronchitis by both study participants and physicians, thus underreporting of this condition
is possible (38,39). Bias in bronchitis diagnosis due to differential access to health care is
unlikely, since health care was uniformly provided for workers and retirees under the
communist system until recently. Furthermore, the prevalence of adult chronic bronchitis in
our population (6.6%) was comparable to the prevalence of COPD (6.5%) estimated for
Chinese adult men and women by an expert regional working group in Asia (40).

Self-reports of bronchitis have been widely used in other epidemiological studies and have
been shown to be a simple, reliable, and specific method for identifying bronchitis in a
population (41–43). However, no data on validation process of self-report of bronchitis were
found for a Chinese population. We believe that any information and recall biases, if existed,
would be nonselective, as the study was primarily conducted in a general population to
follow cancer incidence, with no emphasis on bronchitis.
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Employment history in our study was based on the self-reported occupation and industry
titles. Since employment in China has been stable until recently, and work history was
collected systematically and temporal gaps in employment were reviewed with the
participants, we believe that the data on employment were accurate. However, since no
personal exposure data were available, we cannot directly relate specific exposures to
bronchitis occurrence. Our results therefore should be considered as exploratory and
hypothesis generating, which provide leads on potential exposures that can be assessed in
future studies with more refined exposure assessment.

Our study is among the first that provides data on occupational risk for bronchitis in a
general population of women, who were almost all employed at some time during their
lives. We were able to carefully adjust for potential confounding factors because detailed
information on lifestyle, medical and other factors was collected. The large study size and
high response rate enable us to more precisely estimate risk of bronchitis for different
occupations and industries than has been possible in some other studies. A major advantage
of the study is that almost all women were non-smokers (around 97%), so that the influence
of active smoking was diminished. Still, smokers had a significantly higher risk of bronchitis
(OR=1.68; 95% CI 1.43–1.97), but we were able to control for smoking in logistic
regression analysis.

In summary, we confirmed previously reported high-risk occupations and industries for
chronic bronchitis among women, including textile occupations and industry, warehousing
industry, and occupations in packing/baling and welding. The association between
bronchitis and welding has been reported only among men previously. We also identified a
few associations that were not usually related to bronchitis, such as production of movie,
camera and office equipment, and special instruments within the metal fabrication
industries, postal and telecommunication, and a few administrative occupations and
industries that need further exploration and confirmation.
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Table I

Descriptive characteristics of bronchitis cases and controls

Bronchitis Cases Controls p value

(N=4 873) (N =9 746)

Mean age in years* 40.2 40.8 0.94

 Range 16 – 69 17 – 69

Educational Level < 0.0001

 Elementary/Less 1 479 (30.4%) 3 248 (33.3%)

 Middle School 1 374 (28.2%) 2 859 (29.3%)

 High School 1 265 (26.0%) 2 290 (23.5%)

 College and more 745 (15.5%) 1 351 (13.9%)

Total Family Income in Last Year (yuans) 0.87

 <10,000 936 (19.2%) 1 787 (18.3%)

 10,000 – 19,999 1 809 (37.1%) 3 741 (38.4%)

 20,000 – 29,999 1 257 (25.8%) 2 552 (26.2%)

 >30,000 870 (18.9%) 1 665 (17.1%)

Ever smoking 174 (3.6%) 197 (2.02%) < 0.0001

Ever exposed to second hand tobacco smoke 3 405 (69.9%) 6 635 (68.1%) 0.43

Mean Number of Jobs 1.66 1.55 < 0.0001

 Range 0.0 – 6.0 0.0 – 6.0

*
Age at diagnosis for cases and cutoff year for controls
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