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The authors investigated the relations of demographic, anthropometric, and lifestyle factors with endometriosis
in the Nurses’ Health Study Il prospective cohort. During 10 years of follow-up (1989-1999), 1,721 cases of
laparoscopically confirmed endometriosis were reported among women with no past infertility. The incidence rate
was greatest among women aged 25-29 years and lowest among women over 44 years (pye,q < 0.0001). In
multivariate Cox proportional hazards models, African-American women had a lower rate of disease compared
with Caucasian women (rate ratio = 0.6, 95% confidence interval: 0.4, 0.9). The authors also observed an inverse
relation with body mass index at age 18 years (for body mass index of >30 vs. 19-20.4 kg/m2: rate ratio = 0.8,
95% confidence interval: 0.6, 1.1; p,.,q = 0.004) and with current alcohol intake (for >10 vs. 0 g/day: rate ratio =
0.7, 95% confidence interval: 0.6, 0.8; p,.,q < 0.0001) but no association with height, waist/hip ratio, or caffeine
intake. An inverse relation with current body mass index and current cigarette smoking was observed only when
cases were concurrently infertile. The authors conclude that age, race, body mass index, alcohol use, and
cigarette smoking are associated with the incidence of endometriosis and that some of these relations may differ
by infertility status at the time of laparoscopic diagnosis.
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prevalence

Endometriosis, the third leading cause of gynecologic
hospitalization in the United States, is defined by the pres-
ence of tissue resembling endometrium external to the uterus
(1). Signs and symptoms arise from cyclic bleeding into the
surrounding tissues, resulting in inflammation and formation

endometriosis by age, race, anthropometry, and lifestyle
factors.

MATERIALS AND METHODS

of scarring and adhesions. Treatment options include
hormonal suppression and surgery, but many women experi-
ence unsatisfactory results.

Despite the high associated morbidity and health care
costs, the incidence, prevalence, and risk factors of
endometriosis remain uncertain. Using data collected from
the Nurses’ Health Study II, an ongoing, prospective cohort
study of US nurses that began in 1989, we have determined
the frequency and distribution of laparoscopically confirmed

Study population and data collection

Data for these analyses were collected in the Nurses’
Health Study II cohort from September 1989 to June 1, 1999.
Questionnaires requesting information on incident diseases
and demographic, biologic, environmental, and lifestyle risk
factors are updated and mailed biennially. A total of 116,678
female registered nurses, ranging in age from 25 to 42 years
and residing in one of 14 states in the United States,
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completed the baseline questionnaire. Follow-up of this
cohort in each 2-year interval has been consistently 90
percent or more.

Case ascertainment and analytical definition

In 1993, the women were first asked if they had “ever had
physician-diagnosed endometriosis.” If “yes,” they were
asked to report when the diagnosis had occurred (before
September 1989, September 1989-May 1991, and June
1991-May 1993 which correspond to the follow-up periods)
and if the diagnosis had been confirmed by laparoscopy, a
standard surgical method for diagnosing endometriosis (2,
3). These questions were asked again in each subsequent
questionnaire cycle.

To assess the validity of self-reported endometriosis, we
mailed supplementary questionnaires in 1994 to 200 women
randomly selected from 1,766 cases who had reported an
incident diagnosis (155 of these 200 women (77.5 percent)
had reported laparoscopic confirmation). Of the 184 women
who responded (92 percent), 78.3 percent had reported
laparoscopic confirmation (n = 144/184). Among the nonre-
sponders, 68.5 percent had reported a laparoscopy (n =
11/16). A total of 148 (77.2 percent) of the responders gave
permission for review of their clinical and surgical records.
Records were received and reviewed for 88.5 percent (n =
131/148) of those who gave permission. A record of perfor-
mance of laparoscopy was confirmed for all of those who
had reported a laparoscopy. A diagnosis of endometriosis
was confirmed in 88.6 percent of these women (n = 93/105).
Of the 12 who were disconfirmed, either 1) the laparoscopic
record stated that extrauterine tissue resembling
endometrium was found but the pathology report identified
the tissue as not endometrial (most commonly paratubal
tissue; n = 4) or 2) the clinical record indicated that, because
adhesions were found or symptoms persisted, the woman
was told by her physician that, despite lack of direct visual-
ization of endometrial lesions, she most likely had
endometriosis (n = 8). Severity data suggested that the
majority of laparoscopically confirmed cases (61 percent)
had minimal or mild disease. Among those women who did
not report a laparoscopic confirmation, no record of a
laparoscopy was found, and evidence of a clinical diagnosis
was found for only 53.8 percent (n = 14/26).

We sent supplementary questionnaires to all women (n =
665) who in 1993 had reported an incident diagnosis of
endometriosis without laparoscopic confirmation. The
response rate was 49.2 percent, although the same follow-up
methods were used. Requests for permission to review
medical records were sent to any woman who indicated that
she had had a hysterectomy during the time period of
reported diagnosis of endometriosis. Visualization of
endometriosis at the time of surgical procedure was
confirmed in 79.6 percent (n = 144/181) of the records
received. However, endometriosis was the primary indica-
tion for hysterectomy in only 5.5 percent (n = 9/163) of
women for whom information on indication was available.

Based upon these validation results, self-reported physi-
cian-diagnosed endometriosis without laparoscopic confir-
mation may be substantially misclassified. Indeed, when
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these cases (n = 1,080 reported from 1989 to 1999) were
included in our analyses, all effect estimates were attenuated
modestly. In addition, allowing women who report
endometriosis and a hysterectomy in the same follow-up
period to be cases might yield spurious results, because it
would be unclear if the associated risk factors were related to
endometriosis or to the pathology for which the hysterec-
tomy was performed. Therefore, analyses of incident diag-
nosis of endometriosis were restricted to those women who
reported laparoscopic confirmation of their diagnosis.

Within this restricted case definition, the relation between
endometriosis and infertility status is complex. At baseline,
the prevalence of infertility (defined as attempting to become
pregnant for >1 year without success) was greater among
women with laparoscopic confirmation (20 percent) than
among those who were diagnosed without laparoscopic
confirmation (4 percent), potentially resulting in oversam-
pling those with “asymptomatic” disease. Approximately 20
percent of all infertile women are found to have endometri-
osis (4). Had these women not attempted to become preg-
nant, a large proportion may never have received a
laparoscopic diagnosis of endometriosis. We may also
assume that cases with no infertility who have had a laparo-
scopic diagnosis are “symptomatic”; otherwise a surgical
evaluation would not have been conducted. Because
endometriosis with infertility is typically indicative of
asymptomatic disease secondary to other primary causes of
infertility, the risk factors for endometriosis with infertility
could differ from those for endometriosis without concurrent
infertility. Hence, we looked at risk factors separately by
these two “subtypes” of endometriosis. Within this cohort,
self-reported infertility was validated in a study of 100
randomly selected women who reported ovulatory infer-
tility; 95 percent of the self-reports were confirmed through
medical record review (5).

Assessment of exposures

At baseline, 99 percent of participants indicated their race
or ethnicity. Women who indicated “Southern European/
Mediterranean,” “Scandinavian,” or “other Caucasian” but
not “African American,” “Hispanic,” or “Asian” were
grouped as Caucasians.

Weight at age 18 years and current height were reported at
baseline, and current weight was updated every 2 years;
these measures were used to calculate body mass index (kg/
m?). The validity of self-reported height and weight at age 18
years was evaluated by comparing the questionnaire
responses with information obtained from medical records
corresponding to the time of the nurse’s entry into college or
nursing school. The correlations between reported and
measured height and weight were 0.94 and 0.87, respectively
(6).

In 1993, women were asked to measure their waist and hip
circumferences using a tape measure. The validity of these
self-reports was evaluated in the Nurses’ Health Study I
cohort (another study of female US registered nurses) by
comparison with standardized measurements taken 6 months
apart by study researchers during home visits. Pearson’s
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correlations were 0.89 for waist and 0.84 for hip measure-
ments (7).

A detailed cigarette smoking history was obtained at base-
line and updated with each biennial questionnaire. At base-
line, nurses were also asked to quantify their current and past
alcohol consumption. Current intake of alcohol and caffeine
(derived from reported consumption of caffeinated bever-
ages) was updated by a food frequency questionnaire in 1991
and 1995.

Statistical analysis

Exclusion criteria. Those who reported the diagnosis of
endometriosis or a history of infertility prior to September
1989 were excluded from all analyses. Analyses were also
restricted to those who were premenopausal and had intact
uteri, because the occurrence of endometriosis after hyster-
ectomy or in postmenopausal women is rare. Women with
prior cancer diagnoses other than nonmelanoma skin cancer
also were excluded. The diagnosis date was set to the
midpoint of the interval between the date of questionnaire
receipt in which laparoscopically confirmed endometriosis
was reported and the date of receipt of the previous question-
naire.

Person-time calculation. Woman-months at risk were
calculated from entry into the cohort until independently
confirmed death or cancer diagnosis or until self-reported,
laparoscopically confirmed diagnosis of endometriosis,
hysterectomy, or the onset of menopause. Women who
reported physician-diagnosed endometriosis with no laparo-
scopic confirmation were censored at the time of that report
but were allowed to reenter the analysis population if they
reported laparoscopic confirmation on a subsequent ques-
tionnaire. In addition, because infertility is so strongly corre-
lated with diagnosis of endometriosis via laparoscopy, we
censored at self-report of infertility. Therefore, the person-
time denominator for the incidence rate consists of women
with neither diagnosed endometriosis nor infertility. Follow-
up time was assigned to exposure categories based on the
participant’s exposure status at the beginning of each ques-
tionnaire interval so that women could change exposure
status during follow-up.

Relative risk estimation. Incidence rates for each expo-
sure category were computed as the number of incident cases
divided by the woman-time accumulated. Time-varying Cox
proportional hazards models treating age in months and 2-
year questionnaire period as the time scale were used to esti-
mate multivariate incidence rate ratios and to calculate 95
percent confidence intervals, after adjusting simultaneously
for confounding variables. To evaluate the incidence of
laparoscopically confirmed endometriosis by 5-year age
groups while adjusting for confounding factors, we
conducted pooled logistic regression across the five 2-year
questionnaire intervals (8, 9). Tests for trend in ordinal cate-
gorical exposures were calculated by creating an ordinal
variable in which the median value or midpoint of each cate-
gory was assigned to all participants in that group. Tests for
heterogeneity comparing the effect estimates among cases
having no past or current infertility with effect estimates
among cases having concurrent infertility were calculated

with a Wald statistic referred to a chi-squared distribution
with 1 df (10). In addition, we examined the age-specific
incidence rate of laparoscopically confirmed endometriosis
by nonparametric regression with restricted cubic splines
(11). To evaluate effect modification, we conducted strati-
fied analyses, and likelihood ratio tests comparing the model
having both the main effects and the interaction terms with
that having the main effects only were performed.

Confounding variables. We considered other possible
risk factors for endometriosis as potential confounders if
addition of that variable to the model changed the rate ratio
by 10 percent or more (12). If a factor was identified as a
confounder of any estimated main effect, it was kept in all
models. Based on these criteria, only parity, race, and body
mass index at age 18 years were adjusted for in multivariate
analyses. Other risk factors considered but not included in
the final models were age at menarche, age at first birth, time
since last birth, if the woman was breastfed as an infant, if
she was one of a multiple gestation, current alcohol use,
current cigarette smoking status, health care use (a proxy
variable created from the answers to several questions that
ask if the nurse has had a physical examination, Papanico-
laou smear, pelvic examination, or a breast examination by a
clinician in the past 2 years), and use of oral contraceptives
(coded as never, past, or current).

RESULTS

After baseline exclusions, a total of 90,065 women
contributed 726,205 person-years to these analyses; 1,721
incident cases of laparoscopically confirmed endometriosis
with no past infertility were reported. These included 1,340
never infertile cases and 361 cases who reported an infer-
tility evaluation during the same follow-up period as laparo-
scopic confirmation of endometriosis. At baseline, we
excluded 6,203 prevalent cases of self-reported endometri-
osis (laparoscopically confirmed or not) (5.3 percent of
Nurses’ Health Study II participants).

The incidence of laparoscopically confirmed endometri-
osis within the entire cohort population (regardless of infer-
tility status) decreased with increasing age (2,518 incident
cases; 845,405 person-years; incidence rate = 298/100,000
person-years) (figure 1). The overall incidence rate among
women with no past infertility (the population for analysis)
was 237/100,000 person-years and did not begin to decrease
significantly until women were in their late thirties to early
forties (figure 2). Among women with a history of infertility
(excluded from subsequent analyses), the age-adjusted inci-
dence rate of diagnosis of laparoscopically confirmed
endometriosis was 1,380/100,000 person-years (table 1).
The age-related decrease in risk was most modest among
cases and comparison women who had never reported infer-
tility, declining only after age 44 years.

Compared with that among Caucasian women, the rate of
diagnosis among African Americans or Hispanics was 40
percent lower (table 2). These differences remained when
analyses were restricted to those who reported having had a
gynecologic examination during the past 2 years. The differ-
ence in risk between Asians and Caucasians was not signifi-
cant. These rate ratios also changed little in multivariate
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FIGURE 1.

Age (years)

Nonparametric regression curve of the age-specific incidence of laparoscopically confirmed endometriosis among premenopausal

women in the Nurses’ Health Study Il (1989—-1999), regardless of past or current infertility status and not adjusted for covariates. Dashed and

dotted lines, 95% confidence intervals.

analyses, and they did not change appreciably when analyses
were restricted to women who had never used oral contra-
ceptives (data not shown).

Among all women, body mass index at age 18 years was
inversely associated with the incidence of diagnosis of
laparoscopically confirmed endometriosis (table 3). No
significant difference by case-infertility status or effect
modification by physical examination or use of oral contra-
ceptives was observed (data not shown). A linear trend was
not observed for current body mass index among all women
or women without infertility within any subgroup. However,
when cases were concurrently infertile, we observed a

Am J Epidemiol 2004;160:784—796

decrease in risk among overweight and obese women. This
trend was not confounded by menstrual cycle irregularity
(data not shown). Overall, and in subgroups, no trend with
height or waist/hip ratio was observed (table 3). In our small
sample of women less than 30 years of age, there was the
suggestion of an inverse relation with waist/hip ratio, but the
age-adjusted association was less than twofold when
comparing the lowest with the highest ratio category (data
not shown).

In multivariate analyses, women who reported greater
current alcohol intake had a lower rate of endometriosis
(table 4). This effect was not modified by nulliparity or
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FIGURE 2. Nonparametric regression curve of the age-specific incidence of laparoscopically confirmed endometriosis among premenopausal
women with no past infertility in the Nurses’ Health Study Il (1989—-1999) (not adjusted for covariates). Dashed and dotted lines, 95% confidence

intervals.

having had a recent gynecologic examination (data not
shown). To evaluate if the association between alcohol and
endometriosis was influenced by alteration of intake because
of prediagnosis symptoms, we repeated our analysis using
baseline consumption and excluding the first 4 years of
follow-up; results did not change substantially (data not
shown). In addition, an inverse trend was observed with
alcohol consumption between the ages of 15 and 22 years
(data not shown). We did not observe an association with
milligrams of caffeine consumed per day (table 4) or

frequency of coffee or tea consumption independent of
caffeine intake (data not shown).

We observed a complex relation with cigarette smoking
(table 4). The rate of endometriosis was not linearly associ-
ated with past smoking dose. However, the relation with
current smoking differed by case-infertility status. Among
women who had never reported infertility, cigarette smoking
was directly associated with risk. However, when cases were
concurrently infertile, current smoking was associated with
reduced risk. Effect modification was not observed by use of
oral contraceptives or having had a recent physician’s exam-
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ination (data not shown). When the age-specific smoking
dose was evaluated among ever smokers, the smoking dose
before age 20 years was not associated with risk (data not
shown). We did not observe an effect of pack-years, age
when quit smoking, or time since quitting smoking (data not
shown).

DISCUSSION

In this prospective study among premenopausal women,
we observed the incidence rates of diagnosis of laparoscopi-
cally confirmed endometriosis to be inversely associated
with age and 20-40 percent lower among women of other
races/ethnicities compared with Caucasian women. The
excess rates among younger, Caucasian women were not
explained by infertility status at the time of diagnosis or by
measures of routine health care utilization. Body mass index
at age 18 years was modestly inversely associated with the
rate of diagnosis, but when cases were concurrently infertile,
current obesity was strongly associated with decreased risk.
We observed no significant relation with height or waist/hip
ratio.

Prevalence estimates of endometriosis in clinic popula-
tions vary by diagnosis. In four of the largest studies (13—16),
the prevalence of mainly asymptomatic endometriosis found
in women undergoing tubal ligation ranged from 1 to 7
percent. In a multicenter study of infertility, endometriosis
was diagnosed in 17 percent of women with primary infer-
tility (17), and in other series the prevalence varied from
about 9 percent to 50 percent (18, 19). Among women with
pelvic pain, the prevalence of endometriosis ranged from
about 5 percent to 21 percent (18, 20-22). The baseline prev-
alence of self-reported, physician-diagnosed endometriosis
in our cohort was 5 percent.

The only study to report general population incidence rates
of histologically confirmed endometriosis was conducted
among White women in Rochester, Minnesota, from 1970 to
1979 (23, 24). The National Hospital Discharge Survey
suggested that the incidence of endometriosis requiring
hospitalization peaked between the ages of 40 and 44 years
(25), the same as that observed a decade earlier in Rochester.
Our data suggest a greater incidence rate with a younger
peak. Diagnostic criteria, disease recognition and definition,
access to health care, and utilization of invasive procedures
have improved substantially in the decade between the base-
line of this study and ours. In addition, our population
consists of health professionals and therefore may be more
likely than women in the general population to seek and
receive an earlier and more accurate diagnosis.

Studies have suggested that Asian women are at higher
risk of endometriosis compared with women of other races,
while African-American women are at lower risk (1, 16, 23).
Asian women in our cohort were not at greater risk than were
Caucasian women, but African-American women had a
lower incidence of laparoscopically confirmed endometri-
osis. It has been argued that the relation with African-Amer-
ican ancestry is spurious because of decreased access to
health care and misclassification of the outcome, because
racial minority women are often misdiagnosed as having
pelvic inflammatory disease rather than endometriosis.

Am J Epidemiol 2004;160:784—796

However, in our cohort, the lower diagnosis rate of
endometriosis was evident even among those who had had a
clinical examination during the past 2 years. In addition,
within this same cohort, we observed an increased risk of
uterine leiomyomata among African-American women of
from two- to threefold compared with the risk among Cauca-
sians (26). Thus, detection and diagnostic bias are not likely
to explain missed diagnoses of endometriosis and overdiag-
nosis of leiomyomata. The biologic basis for the decreased
incidence rates among racial minority women remains
unclear, particularly given data that suggest that African-
American women experience greater exposure to endoge-
nous estrogens (27).

Several studies of anthropometric characteristics have
observed weak inverse associations (17, 28, 29). We
observed an inverse relation with body mass index at age 18
years, but a relation between current body mass index and
endometriosis was found only when cases were concurrently
infertile. Perhaps these case women represent a leaner subset
of this cohort as they were leaner than those cases who had
never reported infertility. There may, however, be a synergy
between obesity and the underlying cause of infertility, as
the greater prevalence of oligomenorrhea among obese
women may explain both their increased risk of infertility
and decreased risk of endometriosis. For example, this rela-
tion may represent patients with polycystic ovarian
syndrome who tend to be obese and anovulatory. However,
adjusting for menstrual cycle regularity did not alter the
observed relation. Our results fail to confirm a previously
reported direct relation between taller height and endometri-
osis (17, 29).

In one previous case-control study (n = 88 cases, 88
controls), in women aged 30 years or less, the odds of
endometriosis were inversely related to waist/hip ratio (for
women with a waist/hip ratio of 0.61-0.72 compared with
women with a waist/hip ratio of 0.76—1.01: odds ratio = 6.18,
95 percent confidence interval: 2.01, 19.01) (30). However,
we observed no relation overall and a small, nonsignificant
difference between the lowest and highest waist/hip ratio
categories in our small sample of women less than 30 years
of age (data not shown).

Studies of endometriosis within infertile populations have
suggested a direct relation with both caffeine (31, 32) and
moderate (one drink or less per day) alcohol consumption
(33), while another study comparing cases with both fertile
and infertile controls observed no association with alcohol
(29). The inverse association that we observed for alcohol
contradicts these findings. Moderate alcohol intake has been
shown to increase total and bioavailable estrogen levels (34,
35), and therefore we would expect an increase not a
decrease in risk. As average current alcohol intake within
this cohort population is low, we had limited power to
examine consumption of more than one drink per day.

Cigarette smoking is known to have an effect on the
hormonal milieu. Studies of the effect of smoking on
endometriosis have produced conflicting results (17, 28, 36,
37). In two prior case-control studies, an inverse association
with smoking that began in adolescence was reported (17,
28). However, neither a case-control study conducted among
parous women (16) nor a cohort study of 17,302 women
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attending family clinics (36) found an association. Our
observation of an inverse relation with current smoking
when cases were concurrently infertile is consistent with
studies by Cramer et al. (17) and Darrow et al. (28).
However, in contrast, among women with no infertility, we
observed an increase in risk with a greater number of ciga-
rettes currently smoked per day. Smoking dose before age 20
years was not associated with risk.

These complex findings could result from the fact that,
while smokers are relatively estrogen deficient, they are also
exposed to higher levels of dioxin or other components of
cigarette smoke that have hormone-like activities (38, 39).
However, human epidemiologic studies, based on serum
levels of dioxin or polychlorinated biphenyls, have been
contradictory (40—43).

As for strengths and limitations, the large sample size and
prospective design of the Nurses’ Health Study II offer a
unique opportunity to add to the limited knowledge of the
epidemiology of endometriosis. In case-control studies,
appropriate control selection is difficult, because factors that
might influence which affected women are diagnosed could
be related to exposures of interest (44, 45). As a result of the
invasive nature of diagnosis, studies have often chosen
controls from among groups of women who have had
surgical pelvic investigation for other reasons (e.g., tubal
ligation); however, this procedure may result in over-
matching and attenuation of the relative risks for some expo-
sures. In addition, detection bias may exist, because the
thoroughness of examination may differ between cases iden-
tified during a work-up for infertility or pelvic symptoms
and controls who were declared to be free of endometriosis
during a tubal ligation or other surgical procedure not initi-
ated by symptoms (29). In addition, when the study popula-
tion comprises only infertile women, comparing infertile
cases with a comparison or control group comprising infer-
tile women without endometriosis may yield results very
different from those that would be observed when compari-
sons are made with fertile women without endometriosis
(29). We have accounted for these concerns by censoring
women who have reported infertility prior to endometriosis
diagnosis and subsequently separating analyses between
cases who did and did not report an evaluation for infertility
during the same follow-up period in which endometriosis
was laparoscopically confirmed.

By limiting our case definition to those with laparoscopic
confirmation of disease, we substantially decrease misclassi-
fication of the outcome. It is possible that patients with
consistently more frequent utilization of the medical system
(a strength of using Nurses’ Health Study II data where
access to health care is more homogeneous than in the
general population), those of higher socioeconomic class, or
those with more severe/aggressive disease may be more
likely to undergo investigative laparoscopy. However,
within strata of health care utilization as measured by expo-
sure to a recent gynecologic examination, we observed
similar results. It is also possible that our cases represent
women with more severe disease, as all underwent laparos-
copy. However, in several studies, the severity of endometri-
osis among women with laparoscopic confirmation does not

220z 1snbny 0z uo 1senb Aq 28G/G1/¥8./8/09 1 /e191ue/ale/woo dno-ojwepeoe//:sdiy wolj papeojumoq



794 Missmer et al.

Downloaded from https://academic.oup.com/aje/article/160/8/784/157582 by guest on 20 August 2022

‘AloAioadsal ‘|oyooje Jualind 1o snjels Bupjows Juaind 1oy pajsnipe os|y [y
*Aupuayul Jua1nduo0d Buiney asoyl yum Aujiuagul Juanind Jo ised ou Buirey uswom Buowe asn |oyodje Jo 1088 ay) buuedwos Aysusbolsiay 1oj 1s9) ‘enjend §
“(2W/BY 6°62< ‘6'62-S2 ‘6'¥2—2¢ ‘6'12-5'02 ‘v'02-61 ‘61>)
sieak g| obe je xepul ssew Apoq pue ‘(< ‘g ‘g ‘| ‘0) Awed ‘((uelsy ‘OluedsiH ‘uedLBWY UBDLYY) SONIOIUYIS/Q9.I JaY0 ‘UelSeane)) adel ‘(pouad asreuuonsanb Jeah-zg) swi jepusjed ‘(syjuow) abe oy paisnipy t
'san|enA Juaiajal ase sbuipeay urew aaiy} 8y Jo yoes Japun A1obayeo 1sily 8y} 4oy 0| = soljes alel pajsnipe-aby *(pouad alreuuonsanb Jeak-g) swiy Jepus|ed pue (syjuow) abe Joy parsnipy }
'SISOL}OWOPUS JO uolewlluod oidoosolede| se 8[9Ao0 dn-moj|o} swes 8y} ul uolienjeas Ajjiajul ue papodal oym uswom aie

94Ul JUBLINDUOD, UM sase) *Ajjiajul papodal JaAsu oym uswom are Aj|IHajul Jus1induod Jo jsed ou, YIM SBseD "SS800Ns INOYHM Jeah | uey} aiow 1oy Jueubaid swoosq o} Bundwaype se paulyep sI Ajjiuaju| «
500 +000'0> 2000 9000°0 Peed
v Lo 90 /85'c 8 YAAVAI at 865 6 2290 c'l c'l 155 ol ge<
L'L'E0 7’0 S0L'6 4 L2'eL 6} ¥20°6 4 2T L 9t 9t 120’6 e ¥€-G¢
2Lvo L0 870°ce el 6L ¢l St 908‘ce 88 9L L o oS 8//'2¢ 70l ¥e-S1
€160 80 106'9E 8l 'L ‘80 [ 629°'9¢ 0L 2’180 ot o't 809°9¢ /8 Vi
0L ‘S0 L0 L¥9'e8 e CH A o L1028 66} L0k c'l c'l 796°18 Gee (Rep
/senaueblo) asop Aue ‘uaund
Le0 790 90 8€0 Pt
ERArA] L0 28, c 2 '6'0 St lee'L 8l 2260 vl St 8cc'L € Ge<
L'2L0 €l 99€'G1 8 €190 80 882Gl €c €190 60 60 €/2'Sl 1€ ¥€-G¢
L'LY0 90 SSY'61 el [N YA 60 66161 VL 0'L°L0 8'0 80 |ZA%:14 68 eSSt
2190 60 802°L6 18 L'L‘80 60 10,06 oSt L'L ‘80 60 60 59906 68} Vi
L'L‘90 80 LLE'EIL 09 L'L‘80 60 Gev'eol S9¢ 0L ‘80 60 60 ovE Lk 43 (hep/sepo.ebio) asop Aue ‘iIsed
200 juaisjey ot AN %514 99¢ juaisjey ot gle'18y 2.8 jusisjey ot o't 2.8'08Y 0SH'L Ja)ows JansN
[bsnyess Bunjows juauny
9.0 S9°0 S8°0 190 -l
G190 ot 8/9°G6 87 €180 ot 9/6'v6 LI 2’180 ot o't 81676 €le 9'lee<
€190 60 G9/°/6 o [N YA 60 €80°L6 1St LLL0 60 60 €v0°L6 68} 9'16€—¢'82eC<
'L '9'0 60 G81°/6 VA4 2’180 ot 6277'96 cll 2’180 ot S G9€°96 lee 2'82c—L0Ek<
2’10 80 8G1°/6 44 €180 ot 08996 9Ll 2’180 ot o't 62996 8l¢e L0E1-€9%
8.0 juaisjey ol 91€,6 514 juaisjey ol 6€5°96 LLL juaisjey ol ol 98196 6l¢c £9%>
(Aep/Bw) sajnuinb ‘eusyyeo Juaund
500 10000 +000°0> €00 -l
2’10 80 S60°'9 4 8'0 ‘G0 90 £€89°09 8 80 ‘90 L0 80 9%9°09 8L 00°0k<
€190 60 vLL'L9 6€ 0'L°L0 80 ¥28'99 8L LLL0 60 o't 8//°99 29l 00°0}-10'S
'L ‘80 [ L0€'eSe jeieq 'L ‘60 ot 89/°1G¢ 1494 L'L ‘60 ot [ 16G'LS2  GS9 00'6-0<
1.0 juaisjey ot 815'85¢e (o]} juaisjey ot ¥28'95¢ S61 jusisjey ot o't 00.°9S¢e 809 SUON
[b(Aep/B) joyooe weun)
e olyel ajel sieaf sosed Fenio olyel ajel sieaf sosed Fenio olyel ajel Jones ajel sieak sosed
§onjend wocwv::oo SELBANINW .:o.m_wa 10 ON 90UBpPHUOD SeLBANNW .:o.m_wa 10 ON 90UBpPHUOD oleUBANN  poisnipe-oby .:o.whwa 10 ON
%56 O 'ON %56 0 'ON %56 JO0 'ON

«AHIBJUI JUBLINOUOD «AHIBJUI JUBLINOUOD JO ised ON (AyjnJsjul 1sed ou) uswom ||y

uomuyep asen

6661—-6861 ‘Il APNIS UlESH SBSINN ‘sniels
Aypayur Ag uswom jesnedouswald Buowe sisol}oWOpPUd pawijuod Ajjeaidooasolede] jJo aouapioul ay} pue ‘Bupjows apatehio ‘suondwinsuod auidyed pue [oyodly v 319V.L

Am J Epidemiol 2004;160:784-796



Incidence of Endometriosis 795

appear to be skewed to more extensive disease (16, 28, 30,
42). Our validation study data support this.

Nurses’ Health Study II participants are not a random
sample of US women, so findings may not be directly gener-
alizable to the entire population. However, it is unlikely that
the biologic relations among women in this cohort will differ
from those among women in general.

Our prospective analyses among premenopausal US regis-
tered nurses suggest that endometriosis is most often diag-
nosed among Caucasian women between the ages of 25 and
35 years. Infertility status may alter the effect of hypothe-
sized risk factors and must be considered carefully in study
design and analysis. Further analyses within this cohort and
others will help to clarify the risk factors that underlie this
prevalent, poorly understood disease.
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