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Objectives Endometriosis is the presence of functioning endometrial glands and stroma outside the uterine
cavity, most often in the pelvic peritoneal cavity. Women with endometriosis commonly have dysmenorrhea,
dyspateunia, pain, menorrhagia, and/or metrorrhagia. Disease complications can include adhesions, chronic
pain, and infertility. In this exploratory case-control study, we investigated the relationship between lifetime
occupational history and surgically confirmed endometriosis in a population-based sample.

Methods We conducted interviews with participants, all reproductive-aged female members of a large health-
maintenance organization who were first diagnosed with surgically confirmed endometriosis between April 1,
1996 and March 31, 2001. Interviews were also conducted with randomly selected controls, reproductive-aged
female enrollees of the same organization from the same time period. Each reported job was coded using
US Census Occupations and Industries codes, and classified into categories. We used unconditional logistic
regression to compare having worked in a given job class with never having done so.

Results Our study found that an increased risk of endometriosis was associated with having worked as a
flight attendant, service station attendant, ot health worker, particularly as a nurse or health aide (flight atten-
dant: odds ratio (OR) 9.80, 95% CI 1.08-89.02; service station attendant: OR 5.77, 95% CI 1.03-32.43; health
worker: OR 1.49, 95% CI 1.03-2.15). Income and education did not make a difference in the OR estimates
for the occupations examined.

Conclusions This exploratory study suggested that there might be an associated risk of endometriosis for
those women who have worked as a flight attendant, service station attendant, or health worker, particularly

a nurse.
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Endometriosis, which affects 5-10% of women of
reproductive age in the United States, is the presence
of functioning endometrial glands and stroma outside
the uterine cavity, most often in the pelvic peritoneal
cavity (1). It is a symptomatic disease that commonly
features dysmenorrhea, dyspareunia, pain, menorrhagia,
and/or metrorrhagia; complications can include adhe-
sions, chronic pain, and infertility. Endomettiosis is
associated with an increased overall cancer risk (2), with
particular elevation in risk of ovarian cancer (3—0).
Endometriosis has been studied as a potential
outcome of occupational exposure to dioxins and
included as a secondary outcome in general stud-
ies of reduced fertility among workers in certain
industries and occupations. These studies have found

an increased risk of endometriosis-associated infet-
tility among workers exposed to formaldehyde (7),
video display terminals (8), chemical dusts (8), or
organic solvents (7, 8), and among workers in agri-
cultural industries and occupations, in particular farm
workers (9). To our knowledge there has been no ex-
amination to date of the full spectrum of occupational
risk of endometriotic disease. In the United States,
72% of women age 25-64 years work in the civilian
labor force, and the majority of these work full-time
all year (10). If occupational risks for endometriosis
exist, such exposures will affect many women. This
analysis explored the relationship between occupa-
tion and endometriosis in a large population-based
case-control study.
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Study population and methods

Study design

As described elsewhere (11), we opened participation
in our study to all female members of Group Health
Cooperative, a large health-maintenance organization
in Washington State, USA, age 18-49 years and first
diagnosed with surgically confirmed endometriosis
between April 1, 1996 and March 31, 2001 (N=467).
The reference dates of potential cases were the month
and year of the first Group Health Cooperative visit for
symptoms ultimately leading to the diagnosis of endo-
metriosis. Potential controls (N=1016) were randomly
selected from a list of women enrolled in Group Health
Cooperative during the same time period, frequency-
matched on a five-year age group, and assigned refer-
ence dates corresponding to the distribution of case
reference dates.

A total of 341 (73.0%) subjects and 742 (73.0%)
controls participated in the study. A face-to-face or
telephone interview using a structured questionnaire
collected information concerning exposutes prior to
the reference date, as well as demographics, prior
medical conditions, reproductive history, and other
characteristics. Participants’ in- and out-patient medi-
cal records were reviewed and abstracted for type
and severity of symptoms (eg, dysmenorrhea, menor-
rhagia), and endometriosis characteristics (eg, dimen-
sions, presence of adhesions). Case definitions were
further refined and participants whose disease did not
meet the Holt-Weiss standards for definite or probable
disease were excluded from this analysis (12). Briefly,
under these criteria, ovarian endometriomas, pelvic
endometriotic lesions over 5 mm deep, and pelvic
endometriotic lesions with adhesions not attributable
to other causes are classed as “definite disease”, while
other endometriotic implants with at least one major
endometriosis symptom (eg, infertility, moderate to se-
vere dysmenorrhea, moderate to severe dyspareunia, or
moderate to severe pelvic pain) are classed as “probable
disease”. Therefore, cases without surgical evidence
of disease and asymptomatic cases with superficial or
ambiguous pelvic lesions (N=12) were excluded from
the study. Additionally, three cases of extrapelvic scat
endometriosis were excluded.

Subjects (N=13) and controls (N=14) who reported
a previous surgically confirmed endometriosis diagnosis
were excluded from this analysis as well. After all ex-
clusions, 313 cases and 727 controls remained for this
analysis. This study was approved by the institutional
review boards of Fred Hutchinson Cancer Research
Center and Group Health Cooperative. Each partici-
pant gave written informed consent to participate in the
study and was compensated $20 for her time.
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Exposure classification

All participants wete asked about each paid job they had
held, part-time or full-time — for six months or longer
—between 18 years of age and the reference date. Infor-
mation collected included the job title, type of business
or industry, average hours worked per week, and number
of years worked at each job. Jobs were coded using the
1980 Census - Occupations and Industries codes (13,
14). These codes were grouped into 56 categories using
the Schnitzer et al method (15). To improve statistical
power, multiple Schnitzer et al categories were merged
to form two broader classes: “wood- and paper-re-
lated jobs” and “health workers”. The Schnitzer et al
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categories “forestry and logging workers”,
wortkers”, “paper workers” and “carpenters/woodwork-
ers”, which respectively had 7, 4, 3, and 6 participants,
were combined into a new category “wood- and papet-
related jobs” (N=19). [Numbers do not sum because a
respondent could work more than one job class during
her history.] A new category, “health workers”, consisted
of the Schnitzer et al categories “dentists/dental tech-
nicians” (N=13, all of whom were dental technicians),
“physicians/sutgeons” (N=3), and “nurses/health tech-
nicians” (N=149). Within the “health worker” category,
subcategories were created for (i) physicians/surgeons
(job code 084), (ii) registered nurses/licensed practi-
cal nurses (job codes 095 and 207), (iii) radiological
technician (job code 2006), (iv) nursing/health aides (job
codes 446 and 447) and (v) all other health workers. The
Schnitzer et al category “aircraft operators” (occupation
codes 226 and 465), was renamed “flight attendants”
after examination of the individual jobs revealed that all
of the respondents in this category listed their jobs as
flight attendants (occupation code 465). These changes
reflect the adaptation of the Schnitzer et al tool to an
exclusively female population of workers, rather than
the mixed-gender group originally used by Schnitzer et
al, or the all-male population of the Canadian system
from which the instrument emerged.

sawmill

Statistical analysis

We used unconditional logistic regression to calculate
odds ratios (OR) and 95% confidence intervals (95%
CI) for the association between endometriosis and
occupation using STATA 8.2 (Stata Corp LP, College
Station, TX, USA). Those who had ever worked in an
occupation in a Schnitzer et al category were compared
with all those who had rever worked in that category.
Using a low-stringency standard of 0<0.15, occupa-
tional groups that were significantly associated with
endometriosis were examined more closely, and divided
or further aggregated to obtain reasonably sized and
meaningful categories for further analysis.



Potential confounding factors considered in the
creation of logistic regression models were race or
ethnicity, household income, education, marital sta-
tus, gravidity, parity, and use of alcohol, cigarettes,
and oral contraceptives. Each potential confounder,
treated categorically, was evaluated individually in a
model containing each re-aggregated occupational
group and the frequency-matching variables (age and
reference year), to determine which, if any, changed
the estimate of the association between the occupa-
tion and endometriosis by 10% or more. Those con-
founders were then included in a multivariate model
to determine a final, conservatively adjusted estimate
of association.

As women who seck treatment for infertility may
have endometriosis discovered incidentally as part
of the diagnostic process, rather than the result of
symptomatic disease, we also considered separately
cases who reported secking care only for reasons
other than infertility (N=260). Presentation of en-
dometriosis was determined by the case participants’
answers to the question, “on or before [the reference
date|, what was the reason you first visited a doctor
or other health care practitioner that led to your re-
cent diagnosis of endometriosis?” and their sexual
intercourse histories. Those who listed infertility as
one reason (N=30) or the only reason (N=17) for
their initial visit were classified as having infertility-
associated endometriosis. Pre-menopausal women
who reported 12 or more consecutive months of
unprotected sexual intercourse with a male partner
without a pregnancy immediately before their refer-
ence date, and who had no other reason for their
initial visit, were also classed as having infertility-as-
sociated endometriosis.

Results

Demographic characteristics are shown in table 1.
Cases and controls were similarly distributed in terms
of age, race or ethnicity, marital status, education, in-
come, and use of oral contraceptives. Cases had fewer
pregnancies and fewer births than controls. Cases were
more likely than controls to use tobacco or alcohol at
the reference date.

Cases and controls were equally likely to have
worked outside the home [305 (97.4%) cases, 710
(97.7%) controls, OR 1.01, 95% confidence interval
(95% CI) 0.41-2.48, after adjustment for reference age
and reference yeat].

The distribution of Schnitzer et al’s occupational
categories among cases and controls is reported in ta-
ble 2. Under the non-stringent criterion of a<=0.15,
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the categories “biological scientists”, “teachers, librar-
ians”, “aircraft operators”, and “service station atten-
dants” were significantly associated with endometriosis
case status after adjustment for matching variables age
and reference year. These categories were further ex-
amined in multivariate models, as were the categories
that were reconstructed to add meaning and power
(table 3). Potential confounders that made a 10% or
greater difference in any “ever/never” risk estimate
were alcohol use, oral contraceptive use, gravidity, and
nulliparity. All “ever/never” models were thus adjust-
ed for these variables as well as for age and reference
year. In these multivariate models, health workers,
service station attendants, and flight attendants were

Table 1. Sociodemographic and health characteristics of case and
control participants.

Cases Controls
N % N %

Age

<20 years 10 3.2 22 3.0

20-29 years 44 1441 94 129

30-39 years 105 335 251 345

40-49 years 154 492 360 49.5
Race/ethnicity

Non-Hispanic Caucasian 251 80.2 588 81.0

Non-Hispanic African-American 11 3.5 38 52

Non-Hispanic Asian/Pacific Islander 20 6.4 48 6.6

Non-Hispanic other 9.0 29 30 41

Hispanic 22 70 22 3.0
Highest educational level completed

<12 years 11 3.5 23 32

12 years 56 17.9 136 18.7

Some college 102 32.6 268 36.9

College graduate 92 294 163 22.4

Post graduate 52 16.6 137 18.8
Nulliparity

No births 150 479 208 286

Any births 163 521 519 714
Gravidity

0 pregnancies 118 377 154 212

1 pregnancies 45 144 121 16.6

2 pregnancies 73 233 185 255

3 births or more 77 246 267 36.7
Tobacco use

Never 175 559 436  60.1

Former 73 233 170 234

Current 65 208 120 16.5
Alcohol use

Never 92 294 258 35.5

Former 62 19.8 162 223

Current 159 50.8 307 422
Oral contraceptive use

Never 35 112 117 161

Former 237 757 518 713

Current 41 131 92 127
Total 313 100 727 100
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Table 2. Relationships between endometriosis case status and occupation for all Schnitzer et al occupational categories, all cases and
cases seeking care for reasons other than infertility. (OR = odds ratio, 95% Cl = confidence interval)

Schnitzer et al occupational category? Cases Controls OR 95% Gl P-value
N % N %

Managers, administrators 92 29.4 222 30.5 0.96 0.72-1.29 0.78
Engineers, architects, draughtsmen 10 3.2 30 41 0.78 0.37-1.61 0.49
Surveyors, geologists, prospectors 0 4 0.5 . .- .
Mathematical, physical and computer scientists 24 7.7 52 71 1.10 0.66-1.83 0.71
Biological scientists 13 4.1 17 2.3 1.83 0.88-3.81 0.1
Chemists, pharmacists, chemical engineers 4 1.3 6 0.8 1.56 0.44-5.57 0.49
Engineering, science technicians 9 2.9 17 2.3 1.24 0.55-2.82 0.60
Dentists, dental technicians 6 1.9 7 1.0 2.02 0.67-6.06 0.21
Physicians, surgeons 2 0.6 1 0.1 468  0.42-51.85 0.21
Nurses, health technicians 52 16.6 101 13.9 1.25 0.87-1.80 0.23
Teachers, librarians 53 16.9 158 21.7 0.74 0.52-1.05 0.09
Legal and social service workers 27 8.6 66 9.1 0.96 0.60-1.53 0.86
Entertainers, athletes 14 45 35 4.8 0.93 0.49-1.75 0.81
Writers, journalists 8 2.6 21 2.9 0.88 0.39-2.01 0.76
Artists 2 0.6 3 0.4 1.59 0.26-9.58 0.61
Photographers, photo processors 7 2.2 12 1.7 1.38 0.54-3.54 0.50
Printers 5 1.6 13 1.8 0.91 0.32-1.39 0.85
Salespersons 102 326 247 34.0 0.94 0.71-1.25 0.67
Clerks 171 54.6 418 57.5 0.90 0.69-1.18 0.45
Shippers 9 2.9 32 44 0.65 0.31-1.38 0.27
Messengers 14 45 32 44 1.02 0.54-1.94 0.95
Electronic equipment operators 23 7.3 68 93 0.77 0.47-1.27 0.31
Firemen 0 1 0.1 . .- .
Policemen, guards 12 3.8 28 3.9 0.99 0.49-1.97 0.97
Armed forces 0 2 0.3 . .- .
Janitors 19 6.1 44 6.1 1.01 0.58-1.76 0.98
Personal service workers 37 11.8 95 13.1 0.90 0.60-1.35 0.60
Textile workers 3 1.0 12 1.7 0.59 0.16-2.11 0.41
Food service workers 97 31.0 204 28.1 1.15 0.86-1.54 0.34
Food processors 14 45 25 3.4 1.32 0.68-2.57 0.42
Farm managers and workers 16 5.1 35 4.8 1.07 0.58-1.96 0.84
Fishermen, hunters, trappers 0 3 0.4 . - .
Forestry and logging workers 3 1.0 4 0.5 1.84 0.41-8.30 0.43
Sawmill workers 2 0.3 2 0.6 2.37 0.33-16.92 0.39
Paper workers 2 0.6 1 0.1 4.59 0.42-50.84 0.21
Stone, glass and concrete workers 0 6 0.8 . - .
Foundry and smelter workers 0 2 0.3 . .- .
Welders, cutters 2 0.6 2 0.3 234  0.33-16.68 0.40
Sheetmetal, iron and other metal workers 3 1.0 7 1.0 1.03 0.26-4.02 0.97
Chemical workers® 2 0.6 4 0.5 1.17 0.21-6.41 0.86
Construction workers 3 1.0 6 0.8 1.18 0.29-4.75 0.82
Electricians, electrical and electronics workers 3 1.0 5 0.7 1.44 0.34-6.06 0.62
Carpenters and woodworkers 3 1.0 3 0.4 235  0.47-11.72 0.30
Painters 5 1.6 10 14 1.18 0.40-3.50 0.76
Motor vehicle operators 11 3.5 20 2.7 1.31 0.62-2.78 0.48
Aircraft operators 5 1.6 1 0.1 12.07 1.40-103.97 0.02
Material moving equipment operators 3 1.0 4 0.5 1.80 0.40-8.10 0.44
Water transport workers 0 2 03 . .- .
Service station attendants 4 1.3 2 0.3 4.81 0.87-26.41 0.07
Vehicle mechanics 1 0.3 4 0.5 0.60 0.07-5.36 0.64
Mechanics® 4 1.3 7 1.0 1.37 0.40-4.71 0.62
Vehicle manufacturing 0 3 0.4 . .- .
Never worked outside the home 8 2.6 17 2.3 0.99 0.40-2.43 0.98

2 Category names are taken verbatim from the original paper. None of the following occupational categories were represented in the study group: metal
miners, petroleum and gas workers, railway and other transport workers, boiler and transport firemen.
® Not classified elsewhere.
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Table 3. Relationships between endometriosis case status and
occupation, and case status and occupational duration, for selected
occupations. (OR = odds ratio, 95% Cl = 95% confidence interval)

Marino et al

Table 5. Relationships between occupation and manifestation of
endometriosis for selected occupations. (OR = odds ratio, 95% Cl
=95% confidence interval)

Ever worked job and Cases
duration worked?

Controls  Adjusted 95% Cl
OR

N % N %

Biological scientists 13 41 17 23 157" 0.73-3.36

For <5 years 7 . 13 - 1.24¢ 047-3.25
For >5 years 6 . 4 - 3.15°¢ 0.85-11.70
Teachers, librarians 53 16.9 158 21.7 0.74> 0.51-1.05
For <5 years 30 . 80 - 0.85° 0.53-1.35
For >5 years 23 . 78 - 0.74c 044127
Health workers 58 185 107 14.7 1.49° 1.03-2.15
For <5 years 29 . 55 - 1.49c¢ 0.92-2.43
For >5 years 29 . 52 1.42¢ 0.86-2.35

Wood/paper-related jobs¢ 9 2.9 10 1.4 216" 0.83-5.66
Service station attendantse 4 1.3 2 03 577" 1.03-32.43
Flight attendants f 5 16 1 01 9.80° 1.08-89.02

2 Reference category was those who had never worked this job.

b Main category analyses are adjusted for age at reference date, reference
year, alcohol use, oral contraceptive use, gravidity and nulliparity.

¢ Duration analyses are adjusted for age at reference date, reference year,
education, tobacco use, oral contraceptive use, gravidity and nulliparity.

4 No cases and 4 controls worked this job for more than 5 years.

¢ No participant held this job class for more than 5 years.

fOne case and no controls worked this job for 5 or fewer years.

Table 4. Relationships between endometriosis case status and
occupation, and case status and occupational duration, for health
workers. (OR = odds ratio, 95% Cl = confidence interval)

Ever worked job and Cases Controls

Adjusted 95% Cl
duration worked OR

N % N %

Never worked a

health-related job 255 815 620 853 1.00 Reference

Physicians? 2 06 1 01 7.80° 0.62-97.83

Registered and licensed

practical nurses 20 73 28 43 1.72° 0.93-3.19
For <5 years 6 - 6 - 3.23¢ 0.95-11.06
For >5 years 14 . 22 - 1.45¢ 0.71-2.98

Nursing and health aides 35 121 64 94 157 0.99-2.47
For <5 years 26 53 - 1.42¢ 0.85-2.36
For >5 years 11 9 2.18¢ 0.85-5.54

Radiologic technicians ¢ 1 04 3 05 081> 0.08-8.05
Other health workers ¢ 14 52 28 43 131" 0.66-2.62

2 No participant held this job class for <5 years.

b Main category analyses are adjusted for age at reference date, reference
year, alcohol use, oral contraceptive use, gravidity and nulliparity.

¢ Duration analyses are adjusted for age at reference date, reference year,
education, tobacco use, oral contraceptive use and gravidity.

4 No participant held this job class for more than 5 years.

Occupation Non-infertile cases only (N=260)
N Adjusted 95% Cl
OR2
Biological scientists® 13 1.78 0.82-3.85
Teachers, librarians® 53 0.86 0.60-1.13
Health workers® 56 1.41 1.06-2.22
Physicians ¢ 2 9.05 0.71-115.34
Registered nurse or
licensed practical nurse® 20 1.80 0.97-3.34
Nursing, health aides ¢ 33 1.60 1.00-2.55
Radiologic technologists© 1 0.82 0.08-8.11
Other health workers®© 14 1.38 0.70-2.76
Wood/paper-related jobs® 9 2.29 0.88-5.99
Service station attendants® 4 5.98 1.07-33.45
Flight attendants® 5 10.18 1.12-92.14

2 Adjusted for age at reference date, reference year, alcohol use, oral
contraceptive use, gravidity, and nulliparity.

b Reference category was those who had never worked this job.

¢ Reference category was those who had never worked a health-related job.

at increased endometriosis risk, (respectively, OR 1.49,
95% CI 1.03-2.15; OR 5.77, 95% CI 1.03-32.43; and
OR 9.80, 95% CI 1.08-89.02). Teachers/librarians
were at non-significantly decreased endometriosis
risk (OR 0.74, 95% CI 0.51-1.05), while working in
a wood/paper-related job or as a biological scientist
was associated with a non-significantly increased risk
of disease (respectively, OR 2.16, 95% CI 0.83-5.60;
and OR 1.57, 95% CI 0.73-3.36). Working in an oc-
cupation for five years or longer did not appear to
strengthen negative or positive associations with that
occupation.

In analyses of subcategories of health care workers
(table 4), non-significant elevations in disease risk
were seen among physicians, registered nurses/licensed
practical nurses, and nursing aides/health aides (respec-
tively, OR 7.80, 95% CI 0.62-97.83; OR 1.72, 95% CI
0.93-3.19; and OR 1.57, 95% CI 0.99-2.47).

The associations between selected occupations
and case status by presentation are shown in table 5.
In general, associations between occupation and case
status were more pronounced among those presenting
for reasons other than infertility than among all cases.
Those whose primary disease manifestation was not
infertility were morte likely to have worked as service
station attendants (OR 5.98, 95% CI 1.07-33.45),
flight attendants (OR 10.18, 95% CI 1.12-92.14), or
health workers (OR 1.53, 95% CI 1.06-2.22), includ-
ing registered nurses/licensed practical nurses (OR
1.80, 95% CI 0.97-3.34), and nursing/health aides
(OR 1.60, 95% CI 1.00-2.55).

Scand J Work Environ Health 2009, vol 35,n0 3 231



Lifetime occupational history and risk of endometriosis

Discussion

Our exploratory study suggested that having ever
wotrked as a flight attendant, service station attendant,
ot health worker, particulatly as a nurse, may be associ-
ated with increased endometriosis risk. There was some
indication that having worked as a teacher or librarian
is associated with a decreased risk, although the asso-
ciation was not statistically significant. Some potential
exposures that were found among one or more of the
vulnerable jobs, but uncommon in school or library
settings, included (i) radiation (health workers and flight
attendants), (i) fuel and exhaust components (service
station and flight attendants), (iii) night work (all), and
(iv) circadian/sleep disruption (all). Another study of
this population suggested that endometriosis may be
related to night and evening shift work (11), but small
numbers prevented an examination of risk by job title
in that analysis.

Measuring exposures is preferable to using job titles
in occupational health research (16). However, since
little is known about occupation and endomettiosis, and
the present study did not allow the measurement of a
spectrum of exposures, using job categories provided
an alternative exploratory approach to generate initial
occupational hypotheses. Occupations include a broad
array of exposures and may also captutre some aspects
of socioeconomic standing. In this study, income and
education did not affect the OR estimates for the oc-
cupations examined, suggesting that physical exposures
are more likely than sociodemography to be responsible
for any associations seen. We also found that an occupa-
tional duration of 25 years did not appear to strengthen
the associations within the occupational classes studied.
The absence of a duration dose response might sug-
gest that a shared chemical exposure is not responsible
for the association, but larger studies are required to
address this hypothesis more definitively. We did not
find that women with endomettiosis were less likely to
wotk than women without the disease, but if women
with severe symptoms were less likely to belong to the
health-maintenance organization under study (perhaps
they were not working at all), associations between dis-
ease risk and occupations would be attenuated.

The most commonly studied compounds likely to
be occupationally related to endometriosis are dioxins
and other organochlorine compounds. Associations
between endometriosis and these substances have been
controversial, with most studies involving simultane-
ous measutement of body burden and disease status
(17-19), or measurements after industrial disasters (20),
rather than routine occupational exposures. Previous
occupational studies of infertility in relation to certain
industries and occupations have evaluated endome-
triosis as a secondary outcome. Taskinen et al found
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substantially elevated endometriosis risks among wood-
workers exposed to formaldehyde and organic solvents
(formaldehyde OR 4.5, 95% CI 1.0-20.0; organic sol-
vents OR 14.7, 95% CI 3.1-70.0), but the presence of
endometriosis was ascertained from self-report in that
study, and temporal relationships between exposure and
outcome could not be determined (7). The suggestive
but non-significant association we found between en-
dometriosis and wood/paper-related jobs may support
these findings.

In contrast to our results, Fuortes et al found strong
associations between endometriosis and working in
agricultural industries (OR 6.9, 95% CI 1.6-30.4) and
occupations (OR 8.1, 95% CI 1.3-52.5) when com-
paring women with medically confirmed infertility
caused by endometriosis to postpartum women (9).
The present work compared women with surgically
confirmed endometriosis (with and without infertil-
ity) to a general population of female members of a
health-maintenance organization. The different control
populations affect the interpretation of the OR — one
reflects the relative risk of exposure among those who
are infertile due to endometriosis versus those who are
fertile, while the other reflects exposure among those
with and without endometriosis irrespective of fertility.
One possible explanation of the difference in findings
is that endometriosis might be equally likely to occur
among women who did or did not work in agricultural
occupations, but more likely to be diagnosed as the
cause of infertility, or to cause infertility, among those
who had agricultural occupations.

This was the first systematic survey of an occupa-
tional risk of endometriosis. This study had a number
of important strengths. The study design allowed nearly
complete case ascertainment. Instead of the potentially
biased samples obtained by recruiting patients from
gynecology or infertility clinics, this design enabled
the full spectrum of disease diagnosed within a large
health-maintenance organization to be represented.
For this analysis, we excluded cases without surgical
confirmation, in contrast to previous occupational
studies that have relied on self-report. We also excluded
all those who reported prior surgically confirmed en-
dometriosis to capture the first diagnosis and look at
exposures in the correct timeframe. Experts evaluated
disease features and its course directly from medical
records rather than relying on self-report, and we used
a well-defined set of criteria to evaluate the certainty of
diagnosis, enhancing the reproducibility of our findings.
We did rely, however, on self-reported occupational
histories. If inaccurate, these reports could produce a
biased risk estimate, particularly if cases and controls
recalled occupations differently, but such histories have
been found to have high validity and reliability (21), and
the interview covered many topics, so occupation was



not likely to be seen as a special exposure under study
and recalled in more detail by either group.

As well, investigators seeking to evaluate the ef-
fects of occupational exposures on reproductive
health may wish to take into consideration the infertile
worker effect, whereby women raising families are
likely to spend less time in the workforce than their
counterparts so that paid employment may be falsely
associated with reproductive disease risk (22). To ad-
dress this issue, we adjusted risk estimates for gravidity
and nulliparity, and evaluated non-infertile cases sepa-
rately. These adjustments did not substantively affect
the general relationships between being employed in
a particular job class and endometriosis. The infertile
worker effect may have a more substantial impact
on the relationship between reproductive disease
and overall employment or duration of employment,
rather than employment in a particular type of job.

In this study, we used the 1980 Census -
Occupational Codes. While the codes are dated and
somewhat arbitrarily numerically arranged, we chose
to use them because they formed the basis for the
Schnitzer et al aggregation scheme, which overcomes
the irregularities of grouping by, for instance, classi-
tying all health care professionals together. However,
this cannot overcome the limitation of aggregating
disparate occupations into single codes, such as the in-
clusion of registered nurses, nurses in advanced prac-
tice occupations requiring graduate and postgraduate
education (nurse midwife and nurse anesthetist), and
the exclusion of administrative nursing positions in
code 095. A second shortcoming was the absence of
codes for new but well-populated professions, such as
web designer, network engineer, and help desk, and
industries like information technology and biotechnol-
ogy. These codes, however, are broadly used in studies
of population-level occupational data (23) and the
Schnitzer et al categorization was explicitly developed
for use with this version of the codes in studies of
workplace exposures.

This exploratory study suggested that there may be
an associated increased risk of endomettiosis for those
women who have ever worked as a flight attendant, ser-
vice station attendant, or health worker, particularly as a
nurse. An examination of endometriosis risk in existing
occupational cohorts may be a beneficial next step to
better understand the role of occupational exposures
in the etiology of endometriosis.
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