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ABSTRACT

The relationship between lung cancer risk and work in the cotton
textile industry was investigated in a large population-based case-control
study in urban Shanghai, where the industry is a major employer of men
and women. Personal interviews obtained occupational, smoking, and
other information from 1405 newly diagnosed lung cancer cases and 1495
controls. A significantly low risk of lung cancer was associated with
cotton textile employment (odds ratio (OR) = 0.7,95% confidence interval
(CI) = 0.6-0.9). In men, the decreased risk was observed among both
smokers (OR = 0.7, 95% CI = 0.5-1.1) and nonsmokers (OR = 03,
95% CI = 0.1-1.0). In women, the risk was also decreased regardless of
smoking status (OR = 0.8, 95% CI = 0.4-1.6 among smokers; OR =
0.9,95% CI = 0.6-1.2 among nonsmokers). In both sexes, the reductions
in risk tended to be greater for lung cancer cell types other than adeno-
carcinoma. Low risks were found regardless of occupations within the
cotton textile industry; the OR for workers in textile processing who
potentially had greater dust exposure was 0.8 (95% CI = 0.6-1.2),
whereas the OR for those in other industry jobs was 0.7 (95% CI = 0.4-
1.0). There was little difference in risk according to self-reported exposure
to textile dust, and no clear trend with duration of employment or dust
exposure. Reasons for the reduced risk of lung cancer in cotton textile
workers without a dose response are unclear, although several methodo
logical explanations were considered. The findings, however, appear
consistent with prior epidemiolÃ³gica!studies and are interesting in light
of speculation about tumor-inhibitory factors, such as bacterial endo-
toxins, that are found in dusts from cotton and other fiber crops.

INTRODUCTION

Several investigations have reported decreased risks of lung
cancer among workers in the cotton textile industry (1-7).
Although the consistency of the findings is impressive, the
implications are unclear because the smoking habits of the
cohorts were generally unknown (1,3, 4). In this report, we
examined the relationship between employment in the cotton
textile industry and the risk of lung cancer using data from the
Shanghai Lung Cancer Study, a population-based case-control
study. The availability of smoking histories for the study sub
jects and the large numbers of persons employed in the cotton
textile industry enabled a detailed evaluation of the association.

METHODS

Subjects. The case series consisted of all cases of lung cancer (Inter
national Classification of Disease Code; Ninth Revision-162) newly
diagnosed between February 16, 1984, and February 15, 1985, among
men aged 35 to 64 and between February 16, 1984, and February 15,
1986, among women aged 35 to 69 who resided in the ten urban areas
of Shanghai. The cases were identified through the Shanghai Cancer
Registry and a specially established rapid-reporting system operated by
the Shanghai Cancer Institute. The diagnoses of lung cancer were
reviewed by four pulmonary disease physicians and all slides checked
by two senior pathologists. Of the 1598 identified cases, 93 had died
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before they could be asked to participate, 94 had died before the
interview date, and 6 refused to cooperate. In all, interviews were
obtained for a total of 1405 cases (88% of the total incident case series
and 99% of the surviving patients). Interviews were not sought with
next of kin of the deceased patients.

Approximately as many controls as cases were randomly selected
from the general population of the Shanghai urban area. The neighbor
hood committee (a geographical boundary defined by the municipal
government) was used as the initial unit for randomization. The con
trols were frequency matched to the expected age distribution of the
cases by 5-yr age group. To select a female control aged 50-54, e.g., a
neighborhood committee was randomly chosen from among the nearly
1300 committees in urban Shanghai. In Shanghai, each neighborhood
committee contains between 3500 and 5000 individuals and is further
subdivided into approximately 10-15 household groups. A household
group within the neighborhood committee was then randomly selected,
and the names of all women aged 50-54 were collected. Among all
eligible females in this age group, two potential controls were randomly
identified. If an interview was not obtained from the first control, then
the second control was selected. Of the 1495 controls interviewed, 139
(9%) were second controls. Among eligible first controls who were not
interviewed, 8 refused to cooperate, 60 had moved or were temporarily
living outside of Shanghai, 19 had died or were too ill to be interviewed,
and 52 were not interviewed for other reasons.

Data Collection. Interviews with the cases and controls were con
ducted either in the subject's home, in the hospital, or at the work site

by trained interviewers. Interviews with cases typically took place within
1 mo of diagnosis: the median time from diagnosis to interview was 13
days. The median length of time for the interview was 60 min for both
cases and controls. For 12% of the interviews, some information was
provided by other family members. A structured questionnaire was used
for all interviews. It was designed to obtain detailed information on
every job a subject held for at least 1-yr since the age of 16. For each
job, the subject was asked to give a description of duties, the job title,
the industry, and the year employment started and ended. In addition,
the subject was asked if he or she were exposed to a variety of dusts,
including textile dusts, and fumes while at the particular job. The
questionnaire also included items on smoking history, chest diseases
and other medical conditions, education, residential history, diet, and
cooking practices.

Analytical Methods. The relative risk as estimated by the OR4 was

the measure of association used to evaluate the relationship between
employment in the cotton textile industry and lung cancer. The effect
of potential confounding by smoking, the most important risk factor
for lung cancer, was controlled by stratification in the analysis. Effects
of age, sex, education, place of birth, consumption of foods containing
vitamin A, and previous history of chest diseases were similarly adjusted
for, if necessary. Adjusted relative risks were estimated by the maximum
likelihood method, and 95% CI were computed by Gart's interval

estimation procedure (8). For duration-response relationships and other
measures of trend, statistical significance was assessed by the Mantel
extension of the Mantel-Haenszel procedure (9).

Industry and occupation titles were coded according to the system
used in the 1982 Population Census of the People's Republic of China

(10). The cotton textile industry comprised a specific category (Industry
Code 232) separate from the silk, wool, and hemp textile industry
classifications. Textile work comprised a specific occupational category
(Occupation Code 750). This rubric included those in textile-processing
activities: fiber preparers, spinners, twisters, and winders; weavers;
knitters; dyeing and printing textile workers; and textile machinery
mechanics. Among other workers in the cotton textile industry were

4The abbreviations used are: OR, odds ratio; CI, confidence intervals; SMR,

standardized mortality ratio; PMR, proportional mortality ratio.
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metal forgers, tool makers, and machine tools installers and operators;
machine assemblers and precision instrument makers; public service
workers; purchasing and supply and marketing personnel; leaders of
enterprise units and their work organizations; economic affairs person
nel; personnel in inspection, measuring, testing, and analysis work; and
personnel in transportation and related work.

Cotton textile industry workers were compared to those who were
never employed in the textile industry and never employed as textile
workers in another industry. We also used a second comparison group
considered less likely to have been exposed to workplace carcinogens,
namely, persons never employed as blue collar workers. Results using
these two different reference groups were generally similar, and only
results using the never-in-the-industry comparison group are presented.

RESULTS

There were 169 (12%) cases and 241 (16%) controls who had
ever been employed in the cotton textile industry, and 1132
cases and 1149 controls in the nontextile reference group,
resulting in a significant decrease in the risk of lung cancer (OR
= 0.7, 95% CI = 0.6-0.9) (Table 1). The decreased risks were
found both for men (OR = 0.7, 95% CI = 0.5-0.9) and women
(OR = 0.8, 95% CI =0.6-1.0).

The risks of lung cancer for cotton textile workers by amount
smoked are presented in Tables 2 (males) and 3 (females).
Among nonsmokers, the OR was 0.3 (95% CI = 0.1-1.0) for
men employed in the cotton textile industry, whereas for women
it was 0.9 (95% CI = 0.6-1.2). Among smokers, the lowered
risks associated with textile employment existed at nearly every
smoking level for both men and women. The OR among smok-

Table 1 Numbers afeases and controls and OR for lung cancer by employment in
the cotton textile industry

Table 3 Numbers afeases and controls and OK for lung cancer among women
according to cigarette smoking and employment in the cotton textile industry

Ever employed
in the cotton

textileindustryMenNoYesWomenNoYesTotalNoYesCases63772495971132169Controls6271075221341149241OR"1.00.71.00.81.00.795%CI0.5-0.90.6-1.00.6-0.9

" Reference category consists of those never employed in the textile industry

and never employed as textile workers in another industry; adjusted for age,
among men and women, and for age and sex, in the total.

Table 2 Numbers afeases and controls and OK for lung cancer among men
according to cigarette smoking and employment in the cotton textile industry

Employment in
the cotton tex-

Amount smoked" tile industryCasesNonsmokersSmoked

<20 yr or<20cigarettes/daySmoked

>20 yr and20-29
cigarettes/daySmoked

a20 yrand30+
cigarettes/dayAll

smokersNeverEverNeverEverNeverEverNeverEverNeverEver54414715314381191558068Controls15335251281823539847271OR*1.00.31.00.91.00.71.00.61.00.795%

Cl0.1-1.00.4-1.80.4-1.10.2-1.70.5-1.1

" Excludes 3 cases and 3 controls with unknown smoking history.
* Adjusted for age (first 4 categories) and for age and level of smoking (last

category).

Amountsmoked"NonsmokersSmoked

<20 yror<10
cigarettes/daySmoked

a20 yrand10+
cigarettes/dayAll

smokersEmployment

in
the cotton tex

tileindustryNeverEverNeverEverNeverEverNeverEverCases303705891271518524Controls42111456144059619OR*1.00.91.00.61.01.01.00.895%CI0.6-1.20.2-1.70.3-3.50.4-1.6

" Excludes 10 cases and 6 controls with unknown smoking history.
* Adjusted for age (first 3 categories) and for age and level of smoking (last

category).

Table 4 Odds ratios of lung cancer by employment in the cotton textile industry

Cotton textile
employment Textile-processing

characteristics" workers Other workers Total

Never employed* 1.0 (1122, 1142f 1.0(1122,1142) 1.0(1122,1142)

Ever employed 0.8(104, 142) 0.7 (62, 97) 0.8(166,239)

Yrworked1-910-1920-2930+Yr

sinceinitialemployment<2020-2930-3940+Age

at first em
ployment30+20-29<200.7

(18,32)1.0(21,23)0.9

(25,29)0.8
(40,57)1.7(4,3)1.4(17,

13)0.9
(46,52)0.6
(37,73)1.7(17,

12)1.0(38,40)0.6

(49, 89)0.6

(14,25)0.9(12,
17)0.7(19,29)0.6(17,26)0.8

(5,8)0.5(13,25)0.7(31,49)0.9(13,

15)0.7(18,31)0.6

(27,45)0.9(17,20)0.7

(32,57)0.9
(33,40)0.8
(44,58)0.7
(57,83)1.0(9,

11)0.8
(30,38)0.8(77,

101)0.7
(50,88)0.9

(35,43)0.8
(65,85)0.7
(66, 109)

" Excludes 13 cases and 9 controls with unknown smoking history, 1 control

with unknown years worked, 1 control with unknown years since initial employ
ment, and 2 controls with unknown age at first employment.

* Reference category consists of men and women never employed in the textile

industry and never employed as textile workers in another industry; all odds ratios
are adjusted for age, sex, and smoking.

' Numbers in parentheses, numbers of cases and controls.

ers, adjusted for age and level of smoking, was 0.7 for men and
0.8 for women.

Table 4 presents the ORs for various characteristics of em
ployment among textile-processing and other workers in the
industry. Risks below 1.0 were found for both textile-processing
(OR = 0.8, 95% CI = 0.6-1.2) and other workers (OR = 0.7,
95% CI = 0.4-1.0). There was little evidence of a downward
trend in risk with increasing duration of employment among
textile-processing or other workers or among all workers com
bined. Textile-processing workers initially employed more than
30 yr ago or before age 20 had lower risks, but a similar pattern
was not observed for other workers in the industry. When
duration of employment was examined by years since initial
employment for textile-processing and other workers combined,
there were no consistent trends, with the ORs remaining low
for all categories.

The risks of lung cancer for specific occupations within the
cotton textile industry where at least 10 persons were ever
employed are presented in Table 5. The ORs tended to be below
1.0 for most groups, but were not lower for jobs involving
heavier exposure to cotton dusts (i.e., fiber preparers and weav
ers). We also calculated ORs according to self-reported expo-
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Table 5 Numbers afeases and controls and OR for lung cancer according to
major occupations within the cotton textile industry

Table 8 Numbers afeases and controls and OR for lung cancer by employment
in non-cotton textile industries or in the apparel industry

Everemployed"NeverTextile-processing

occupations'Fiber

preparers, spinners, twist
ers, andwindersWeaversDyeing

and printingtextileworkersTextile

machinerymechanicsOther
textileworkersOther

occupations''Metal

forgers, tool makers,andmachine
tools installersandoperatorsMachinery

assemblers and preci
sion instrumentmakersPublic

serviceworkersPurchasing
and supply and mar

ketingpersonnelLeaders
of enterprise unitsandtheir

workorganizationsEconomic
affairspersonnelPersonnel
in inspection, measur

ing, testing, and analysisworkPersonnel
in other transporta

tion and related workCases112248351447571146762Controls1142625613107514226512510OR*1.00.80.81.00.31.10.80.70.60.51.20.61.40.395%

CI0.5-1.30.5-1.20.4-2.40.1-1.30.3-3.70.2-3.50.2-2.00.2-1.30.1-2.00.3-4.80.2-1.70.4-5.50.04-1.4

* Excludes 13 cases and 9 controls with unknown smoking history.
* Reference category consists of men and women never employed in the textile

industry and never employed as textile workers in another industry; adjusted for
age, sex, and smoking.

c Persons employed in more than one textile-processing occupation are in

cluded in each occupation in which they worked.
'' Persons employed in more than one other textile occupation are included in

each occupation in which they worked.

Table 6 Numbers afeases and controls and OR for lung cancer according to
duration of occupations with self-reported exposure to textile dust in

the cotton textile industry
Dustexposure"NoYesYr

exposed to textiledust1-910-1920-2930+Cases719515213029Controls8915039223752OR*0.80.70.41.10.90.795%

CI0.6-1.20.6-1.00.2-0.80.6-2.20.5-1.50.4-1.1

" Excludes 13 cases and 9 controls with unknown smoking history.
* Reference category consists of men and women never employed in the textile

industry and never employed as textile workers in another industry and never
exposed to textile dust: adjusted for age, sex, and smoking.

Table 7 <>dd\ratios for histolÃ³gica!types of lung cancer by
employment in the cotton textile industry

Employment in the
cotton textile

industry"Men

No*

YesWomen

No*

YesTotal

No*

YesSquamous

cell1.0(292)c

0.4(24)1.0(93)

0.7(12)1.0(385)

0.5 (36)Histological

cellAdenocarcinoma1.0(192)

0.7(23)1.0(224)

1.0(55)1.0(416)

0.9 (78)typeOat

cell1.0(55)

0.4(4)1.0(27)

0.4(2)1.0(82)

0.4 (6)Other1.0(52)

0.7(6)1.0(51)

0.4(4)1.0(103)

0.5 (10)

Industry"NeverWool

spinning andweavingSilk

spinning andweavingHemp

spinning andweavingApparel

industryCases10513027591Controls106539291092OR*1.00.91.00.51.195%

CI0.5-1.60.6-1.90.1-1.80.8-1.5

" Excludes 61 men and 124 women with unknown smoking history and/or cell

type.
Reference category consists of those never employed in the textile industry

and never employed as textile workers in another industry; all odds ratios are
adjusted for age and smoking, among men and women, and for age, sex, and
smoking, in the total.

c Numbers in parentheses, number of cases.
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Â°Excludes 10 cases and 7 controls with unknown smoking history.
' Reference category consists of men and women never employed in the textile

industry or apparel industry and never employed as textile workers in another
industry; adjusted for age, sex, and smoking.

sure to textile dust for those employed in the cotton textile
industry (Table 6). Ninety-five cases and 150 controls reported
such exposure, resulting in an OR of 0.7 (95% CI = 0.6-1.0).
There was no consistent trend with increasing years of employ
ment in occupations where the respondent reported exposure
to textile dust.

The risks associated with textile industry employment for
several histolÃ³gica! types of lung cancer are presented in Table
7 for men and women separately. Cotton industry workers
experienced decreased risks for all cell types except adenocar-
cinoma among females. The lower ORs for squamous/oat cell
cancer than for adenocarcinoma were observed among both
smokers and nonsmokers.

Finally, we evaluated the risk of lung cancer for persons
employed in textile industries other than cotton. These indus
tries included the manufacture of wool, silk, and hemp. We
also calculated ORs for employment in the apparel (sewing)
industry. As shown in Table 8, the risk ratios tended to be near
1.0 except for the hemp industry (OR = 0.5), where the numbers
of observations were small.

DISCUSSION

The results of this study suggest that employment in the
cotton textile industry is associated with a decreased risk of
lung cancer, with workers having about 70% the risk experi
enced by nontextile workers. It is noteworthy that this low risk
among cotton workers persisted when compared to a group
consisting of professional and technical workers, government
personnel, and clerical and sales workers, whose exposure to
occupational hazards is less than the general working popula
tion.

This finding from a large population-based case-control study
is similar to the results of several mortality studies. In the
United States, Enterline first observed a deficit of lung cancer
mortality in over 6000 cotton textile workers, who were used
as a comparison group for a survey of asbestos products workers
(1,2). The SMR for lung cancer among cotton workers was 27
(based on 7 deaths) compared to the base line of 100 for the
United States white male population. Henderson and Enterline
found a similar reduction in a reanalysis of these data, plus a
lowered risk of lung cancer (SMR = 55, based on 20 deaths) in
another cohort of over 5000 cotton workers in Georgia (3). In
a cohort of cotton mill workers in North Carolina, Merchant
and Ortmeyer reported an SMR of 74 (based on 18 deaths) for
lung cancer in males for all textile jobs combined (4). A PMR
analysis of over 4000 deaths among female textile (presumably
mostly cotton) workers in North Carolina revealed 106 lung
cancers, slightly lower than expected (PMR = 90; 95% CI =
70-100) (5). In a population survey of 8 English cities where
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the cotton industry was concentrated, Ashley reported an SMR
for lung cancer of 89 compared to the national average (6).

Only two mortality studies examined lung cancer risk accord
ing to intensity or duration of exposure. Among textile-related
occupations in North Carolina, the lowest risk was found
among men with dusty jobs involving fiber preparation (SMR
= 52) and yarn processing (SMR = 30), but like the present
analysis, there was no consistent pattern of decreasing risk of
lung cancer with increasing duration of employment (4). How
ever, in a survey of lung cancer mortality in cotton mills in
South Carolina, Daum et al. reported an SMR of 163 for men
who worked less than 20 yr in the mills and an SMR of 67 for
those employed 20 or more yr (7). Two case-control studies
have reported risk ratios for exposure to cotton dust. While a
hospital-based case-control study of lung cancer in Louisiana
found a 70% increased risk based on self-reported exposure to
cotton dust (11), Siemiatycki et al. (12) reported a 20% de
creased risk associated with cotton dust exposure in various
dust exposure in various occupational categories.

Although some case-control studies have reported increased
risks of lung cancer for the general category of textile workers
(13, 14), it was often not clear whether cotton mill workers
were included. In at least one of the investigations, exposure to
asbestos textile fibers appeared responsible for the excess risk
(15).

In addition to its large size and population-based design, the
present study had the advantage of examining the influence of
smoking on the association between lung cancer and cotton
textile work. Others (3,4) have indirectly assessed the smoking
habits of cotton textile workers based on cross-sectional surveys
and suggested that the decreased risk of lung cancer observed
in the cotton mills could not be accounted for by a lower
prevalence of smoking. In a survey of respiratory symptoms in
two cotton mills and one silk factory in Shanghai, Christiani et
al. (16,17) found a higher prevalence of current smokers among
cotton mill workers than among silk workers. Our direct eval
uation revealed that smoking did not confound the inverse
relation of textile work to lung cancer, since lower risks were
found for cotton workers in almost every smoking category.
The one exception occurred for female cotton textile workers
who smoked a moderate amount.

When we examined lung cancer risk by histology, the ORs
associated with employment in the cotton textile industry were
all below 1.0 except for women with adenocarcinoma. Among
both men and women, the reduced risks among workers were
greater for squamous and oat cell carcinomas than for adeno
carcinoma, raising the possibility that any protective effect
accrues primarily for lung tumors other than adenocarcinoma.

We considered that the lower risk of lung cancer observed
among cotton textile workers could have resulted from possible
confounding by byssinosis. However, the relation between bys-
sinosis and lung cancer is unclear, and losses of potential study
subjects due to byssinosis or its complications would have
applied to controls as well as cases in this age-matched study.
We did not have data on byssinosis for study subjects, but this
condition is rarely diagnosed in Shanghai (16, 17). When we
controlled for chronic lung diseases that have symptoms in
common with byssinosis (i.e., chronic bronchitis, emphysema,
and asthma), the risk estimates for lung cancer among cotton
workers remained essentially unchanged. Another possible ex
planation is that cotton workers, who reported lung disease
somewhat more often, may have inhaled cigarettes less deeply
than did other workers, thus reducing their risk of lung cancer
( 18). In our study population, however, the lowered risks related

to textile exposures were found among nonsmokers as well as
smokers. We also wondered about selection bias, particularly if
cotton workers with byssinosis left the Shanghai urban area in
greater numbers than workers without the disease. In the
Shanghai textile industry, however, workers are usually moved
to a different work area within the factory if they develop any
occupational illness.

The decreased risk of lung cancer in the Shanghai cotton
textile industry did not show a consistent trend with the level
of cotton dust exposure. Persons in nontextile occupations in
the industry, where exposure to cotton dust is considered less,
had a risk of lung cancer as low as those involved in textile
operations. When we examined risks associated with specific
jobs, we found similar risks (although numbers were small) for
the major occupations within the industry, despite the potential
for greater dust exposure among fiber preparers, spinners,
twisters, and winders. Furthermore, there was little evidence of
decreasing risk with increasing years employed in textile or
nontextile occupations in the industry, or with increasing years
of self-reported exposure to cotton dust.

If the decreased risk of lung cancer among cotton textile
workers is related to the workplace environment, then there are
several factors which may account for our inability to find a
consistent trend with levels of dust or with duration of employ
ment. First, the measures of actual work exposures are crude;
jobs with the same title can have quite different exposures, and
this detail is lost when the analysis is based on job titles (19).
Next, short-term workers may be an unusual group who expe
rience qualitatively different exposure levels than long-term
employees (20). In addition, the self reports of exposure to
textile dust may be based on subjective criteria. Dose response
may also be obscured by a narrow range of exposure. Christiani
et al. (16) found little variation in measured dust levels within
or between two cotton mills in Shanghai. In our study, 78% of
workers in textile-processing occupations reported exposure to
textile dust, while 34% in other textile occupations also re
ported exposure. Moreover, the mean years of self-reported
dust exposure was 23 for textile-processing workers, only
slightly higher than the mean of 20 for other textile workers.

It is possible that some constituents of cotton dust, perhaps
with limited dependence on dust concentrations or length of
exposure, could exert a protective effect on the development of
lung cancer. Enterline et al. (21) have postulated that endo-
toxins from gram-negative bacteria in cotton dust may stimulate
natural defense systems against lung cancer cells, and inhalation
experiments with a mouse lung tumor model provide some
support for this hypothesis (22). In cancer therapy, recent
interest has centered on the ability of endotoxins to stimulate
macrophages in producing tumor necrosis factor, and to recruit
and activate lymphocytes in producing inflammatory mediators
(e.g., 7-interferon and interleukin 2) which show anticancer
properties in humans (23). Moreover, little correlation appears
to exist between the concentration of airborne cotton dust and
the level of endotoxins (24, 25). In Shanghai, a recent industrial
hygiene survey showed markedly different endotoxin concen
trations between two cotton textile mills, while total airborne
dust levels were comparable (26). Hence, despite the lack of
relation between lung cancer risk and estimated dust exposure,
it is possible that endotoxins may contribute to the low risk of
lung cancer in Shanghai textile workers. When Olenchock et
al. (26) measured endotoxin contamination in cotton grown in
several areas around the world, the highest endotoxin level was
found in cotton from rural areas close to Shanghai. In addition,
although numbers were small, we observed a decreased risk of
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lung cancer for hemp workers, some of whom may also have
been exposed to airborne endotoxins (27).

The role of endotoxins in the lowered risk of lung cancer
among Shanghai cotton textile workers, nevertheless, is not at
all clear. It is noteworthy that cotton dust has other components
such as plant phenolics (28) that may inhibit carcinogenic
responses (29, 30). Also, proteolytic enzymes in cotton dust
may stimulate protease inhibitors in bronchial mucus (31), with
potential anticarcinogenic activity (32). Finally, certain fatty
acids found in the lungs of cotton workers might inhibit tumor
growth through enhancement of cellular differentiation (33).

In summary, although work in cotton mills has been linked
to byssinosis and its complications (28), our study is consistent
with others suggesting that cotton textile workers have a de
creased risk of lung cancer. The reduction in risk was found
among smokers and nonsmokers in men, and among light
smokers and nonsmokers in women, and tended to affect cell
types other than adenocarcinoma. The risks were not particu
larly low among workers with intense or long-term exposures
to cotton dust, so that one must be cautious in interpreting the
findings. However, the postulated protective role of bacterial
endotoxins in dusts from cotton and other fiber crops is inter
esting, particularly in view of its weak correlation with dust
levels and its potential to stimulate immunodefensive mecha
nisms against cancer. Further epidemiolÃ³gica! research, includ
ing industrial hygiene measurements, is needed to clarify the
risk of lung cancer among cotton workers. Laboratory assays
of both environmental and biological samples should help iden
tify the responsible agents in the workplace and the particular
mechanisms that may be involved in tumor inhibition.
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