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Abstract

Aim - To analyse the relationship between
reproductive and menstrual factors and
different stages of pelvic endometriosis.
Methods — Between 1987 and 1990 a case-
control study of risk factors for pelvic en-
dometriosis was conducted. Cases com-
prised 376 women (median age 32 years)
with pelvic endometriosis confirmed by
laparoscopy or laparotomy admitted to
any one of three clinics in Lombardy,
northern Italy. A total of 129 (34:3%) of
these women were at stage 1, 76 (20-2%)
at stage 2, 96 (25-5%) at stage 3, and 75
(19-9%) at stage 4, according to the Am-
erican Fertility Society revised clas-
sification of endometriosis. Controls
comprised 522 women admitted to hospital
for acute conditions.

Results — The risk of endometriosis de-
creased with increasing number of births.
The estimated odds ratios (OR) were sim-
ilar in different stages of the disease: for
example, compared with nulliparous
women, the OR of endometriosis at stage
1 was 0-1 in women who reported two or
more births and the corresponding values
were respectively 0-1, 0-2, and 0-2 for en-
dometriosis at stages 2, 3, and 4. Cases
reported fewer induced abortions than
controls: the estimated ORs compared
with no induced abortion were 0-4, 0-5,
0-2, and 0-2 in women who reported one
or more induced abortions for subsequent
stages of endometriosis. Women with ir-
regular menstrual cycles were at less risk
of the disease: compared with women who
reported lifelong regular cycles the es-
timated ORs were 0-3, 0-5, 0-5, and 0-3 for
disease stages 1-4 respectively. No con-
sistent association emerged between the
ages at menarche and at first delivery and
the risk of endometriosis.

Conclusions — This analysis provides fur-
ther evidence that reproductive and men-
strual factors are associated with the risk of
endometriosis. The observation that early
and late stages of the disease share similar
epidemiological characteristics suggests
an epidemiological (and pathogenetic)
continuum between various stages of the
disease.

(¥ Epidemiol Community Health 1995;49:61-64)

Whether mild and advanced endometriosis are
a continuum of the same disease or two differ-
ent aetiopathogenic and clinical conditions has
been debated. Furthermore, the importance of
mild lesions as a pathological or para-
physiological condition has been discussed.' In
epidemiological terms, if these lesions are part
of a continuum, they should share common
characteristics.

Although there is some evidence that nul-
liparity and menstrual characteristics such as a
lifelong regular menstrual pattern and early
menarche increase the risk of peritoneal and
ovarian endometriosis,”* no epidemiological
study has considered separately the risk factors
for endometriosis in mild or severe disease. We
have analysed information from a case-control
study on risk factors for endometriosis con-
ducted in northern Italy.

Methods

Between 1987 and 1990 we conducted a case-
control study on risk factors for pelvic en-
dometriosis. The design of this study has al-
ready been described.*

CASES

Cases were 376 women (median age 32 years)
with pelvic endometriosis (confirmed by la-
paroscopy or laparotomy) admitted to the Ob-
stetrics and Gynecology Clinic Luigi
Mangiagalli of Milan and (in the period 1987-
88) to the Obsterics and Gynecology Clinics
of Brescia and Pavia, three neighbouring cities
in Lombardy, in northern Italy. The dis-
tribution of cases in relation to the stage and
site of the disease and indications for diagnostic
surgery is shown in table 1. Of the cases, 129
(34%) were at stage 1, 76 (20%) at stage 2, 96
(26%) at stage 3, and 75 (20%) at stage 4,
according to the 1985 American Fertility So-
ciety revised classification. A total of 132 sub-
jects had ovarian endometriosis, 120 had
peritoneal lesions, and 123 had both ovarian
and peritoneal disease. The indication for diag-
nostic surgery was infertility in 122 cases
(33%), pelvic pain in 52 (14%), pelvic masses
in 90 (24%), and in 110 cases (29%) diagnosis
was incidental at the time of other procedures
such as hysterectomy for fibroids (in two cases
information was missing). For the purposes of
this analysis, the pelvic mass and incidental
diagnosis groups, which include conditions not
related to specific symptoms of endometriosis,
were considered together.
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Table 1 Distribution of cases with endometriosts in relation to stage, site of the disease,
and indication for surgery. Lombardy, Italy, 1987-90

Disease stage

Ist 2nd 3rd 4th
No (%) No (%) No (%) No (%)
Site of the disease:
Ovary 24 (19) 15 (20) 63 (66) 30 (40)
Peritoneum 89 (69) 26 (34) 4 (9 2 (3
Ovary and peritoneum 16 (12) 35 (46) 29 (31) 43 (57)
Indication for surgery:
Infertility 66* (52) 37 (49) 8 (8) 11* (15)
Pelvic pain 24 (19) 15 (20) 9 (9) 4 (5
Other 38 (30) 24 (32) 79 (82) 59 (80)

*In two cases the information on indication for surgery was missing.

Table 2 Distribution of cases of endometriosis and controls in relation to age, education,

marital status, and stage of the

disease. Lombardy, Italy, 1987-90

Disease stage Controls
Ist 2nd 3rd 4th
No (%) No (%) No (%) No (%) No (%)
Age (y):
<24 20* (16) 7 09 7 () 9 (12) 101 (19)
25-29 35 (27) 19 (25) 24 (25) 16 (21) 72 (14)
30-34 45 (35) 30 (39) 21(22) 26 (35) 117 (22)
35-39 13 (10) 8 (11) 15 (16) 9 (12) 109 (21)
40-44 9 (N 7 09 18 (19) 12 (16) 67 (13)
>45 7 (5) 5 (7 11 (11) 3 (4 56 (11)
Marital status:
Married 100 (78) 57 (75) 73 (76) 48 (64) 336 (64)
Never married 29 (22) 19 (25) 23 (24) 27 (36) 186 (36)
Education:
<7 10 (8) 10 (13) 5 (5) 8 (11) 130 (25)
7-11 51 (40) 24 (32) 38 (40) 15 (20) 203 (39)
>12 66 (52) 42 (55) 52 (55) 52(69) 186 (36)

*In some cases the individual values do not add up to the total because of missing values.

CONTROLS

Controls were women admitted on randomly
selected days for acute conditions to the Os-
pedale Maggiore of Milan (which includes the
four largest hospitals in Milan) and to the
hospitals in which the cases had been identified
in Pavia and Brescia. Although the 1st Ob-
stetrics and Gynecology Clinic of the University
of Milan is not administratively part of the
Ospedale Maggiore of Milan, it is close to that
hospital and covers a comparable catchment
area. Women admitted for gynaecological, hor-
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monal, metabolic, or neoplastic diseases, or
those who had undergone hysterectomy or uni-
lateral or bilateral oophorectomy were spe-
cifically excluded from the comparison group.
Controls were interviewed in the month after
the case identification. They were the first two
elegible subjects identified at the time of the
interviewer’s visit.

Cases and controls were not individually
matched, but the comparison group was com-
parable with cases in terms of quinquennia
of age and hospital. Altogether 522 controls
(median age 33 years) were interviewed. Of
these, 32% were admitted for traumatic con-
ditions (mostly fractures and sprains), 32% had
non-traumatic orthopaedic disorders (mostly
low back pain and disc disorders), 18% had
surgical conditions (mostly abdominal such as
acute appendicitis or strangulated hernia), and
17% had other illnesses, such as ear, nose,
throat, or dental disorders. No specific pro-
gramme of investigation was done to rule out
endometriosis in controls. Less than 3% of
eligible women refused to be interviewed.

Trained interviewers identified and ques-
tioned cases and controls using a standard
questionnaire which included items on general
characteristics, lifestyle habits, and re-
productive and menstrual factors.

DATA ANALYSIS

We computed the odds ratios (OR) for different
stages of endometriosis from data stratified for
quinquennia of age by the Mantel-Haenszel
procedure.’ For dichotomous variables, the sig-
nificance of estimates is given by the 95%
confidence interval (CI) of the ratio.® When a
factor could be classified in more than two
levels, the significance of the linear trend was
assessed by the Mantel test.” In an attempt to
minimise and analyse the effect of selection
and detection bias, we computed age adjusted

Table 3 Odds ratio of endomerriosis (adjusted for age) according to the stage of the disease and selected reproductive
and menstrual factors. Lombardy, Italy, 1987-90. (The reference category s in bold type)

Disease stage Controls
Total Ist 2nd 3rd 4th

Parity:

0 1 1 (103)* 1 (60) 1. (59) 1 (51) (218)
1 0-4 0-3 (18) 01 (6) 0-4 (16) 0-3 (10) (117)
>2 0-2 01 (8) 0-1 (10) 0-2 (20) 0-2 (14) (187)

x% trend 30-3 (p<0-01) 70-0 (p<0-01) 96-7 (p<0-01) 23-3 (p<0-01) 20-9 (p<0-01)

Spontaneous abortions:

0 1 1 (112) 1 (68) 1 (84) 1 (69) (447)
>1 0-7 1-1 (17) 0-5 (8) 0-7 (11) 0-5 (6) (75)
(0-4, 1-2) (0-6, 1:9) 0-2, 1-3) (0-3, 14) 02, 1-2)

In%uced abortions: 1 1 (121) 1 (70) 1 (91) 1 (73) (442)

>1 0-4 0-4 (8) 0-5 (6) 024 02 (2) (80)
(0-2, 0-8) (0-2, 0-9) 0-2, 1-1) -1, 0:7) (0-1, 0'5)

A first birth (y):

g; ;:l ‘ ® 1 1 (12) 1(8) 1(17) 1 (13) (178)
25-29 15 2-3 (13) 12 (7 1-6 (16) 0-9 (7) (96)
>30 1-2 0-5 (1) 1-4 (1) 16 (3) 1-4 (4) (29)

X2, trend 0-29 (p=NS) 0-40 (p=NS) 00 (p=NS) 0-20 (p=NS) 0-21 (p=NS)

Ag; 11 menarche G 1 134 1.(24) 1 (20) 1(22) (132)
12-13 0-8 0-9 (59) 0-6 (31) 1-3 (53) 0-9 (38) (251)
>14 0-9 1-0 (33) 0-8 (21) 0-9 (22) 0-6 (15) (139)

¥, trend 0-24 (p=NS) 00 (p=NS) 061 (p=NS) 010 @=NS) 0-23 (p=NS)

i 1 :

Ll%l:;ﬁa? enstrual patiern 1 1 (120) 1 (68) 1 (88) 1 (71) (445)

Irregular 0-4 0-3 (7) 0-5 (6) 0-5 (7) 03 (4 an
(0-2, 0-8 0-2,0:7) 0-2, 1-2) (0-2, 1-0) (0-1, 09)

Number of subjects is shown in parentheses. In some cases the sum of individual values is not the same as the total because of

missing values.



Risk factors for mild and severe endometriosis

ORs for the total series and according to the
indication for surgery (sterility, pelvic pain,
and other reasons including pelvic masses or
incidental diagnosis).

With the sample size of this study we were
able to identify ORs of about 0-5 for factors
with a prevalence of about 15% in the control
group (such as history of spontaneous abortion
or induced abortion) and of about 1:5 for
factors with a prevalence of about 25-30% with
the usual values of a=0-05 and B=0:20.% The
power is of course lower when analysis was
performed in strata of stages of the disease. In
this analysis the level of statistical significance
was always 0-05.

Results

Table 2 shows the distribution of cases and
controls in relation to the stage of the disease,
age, marital status, and education. Cases with
endometriosis tended to be better educated
and were more frequently married. For ex-
ample, the percentage of never married women
ranged from 22-25% in cases at stages 1 to 3,
but was 36% in cases at stage 4 and in controls.
Likewise, the percentage of who reported fewer
than seven years of schooling ranged from 5-
11% in the four stages of endometriosis, but
was 25% in controls.

The ORs of endometriosis for different stages
according to selected reproductive and men-
strual factors are presented in table 3. The risk
of the disease decreased with the number of
births. The estimated ORs were consistent at
different stages of the disease. For example,
compared with nulliparous women, the OR of
endometriosis at stage 1 was 0-1 (95% CI 0-1,
0-2) in women reporting two or more births
and respectively 0-1 (95% CI 0-1, 0-3), 0-2
(95% CI 0-1, 0-4), and 0-2 (95% CI 0-1, 0-4)
for endometriosis at stages 2, 3, and 4. Cases
less frequently reported induced abortions than
controls. The estimated ORs in comparison
with no induced abortion were 0-4 (95% CI
0-2, 0-9), 0-5 (95% CI 0-2, 1-1), 0-2 (95% CI
0-1, 0:7), and 0-2 (95% CI 0-1, 0-5) in women
who reported one or more induced abortions
for stages 1-4 respectively. Likewise, cases re-
ported spontaneous abortions less frequently,
but the estimated ORs were not statistically
significant.
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Women with irregular menstrual cycles were
at a lower risk of the disease. Compared with
those who reported lifelong regular cycles, the
estimated ORs were 0-3 (95% CI 0-2, 0:7), 0-5
(95% CI 0-2, 1-2), 0-5 (95% CI 0-2, 1-0),
and 0-3 (95% CI 0-1, 0-9) respectively for
subsequent disease stages. These estimates
were statistically significant for stages 1, 3, and
4. No consistent association emerged between
the age at first delivery, age at menarche, and
the risk of endometriosis.

The role of factors found to be significantly
associated with the risk of endometriosis was
also analysed in relation to indications for sur-
gery (table 4). In these analyses early (1st and
2nd) and late (3rd and 4th) stages were pooled
together because of the limited numbers of
subjects in various strata. The estimated ORs
were largely consistent for early and late stages
in subgroups of indication for diagnostic sur-
gery. In this table “pelvic masses™ or “incidental
diagnosis of endometriosis” were pooled to-
gether, since these two clinical situations should
be less affected by selection biases. In fact all
women with pelvic masses underwent surgery
without any positive or negative selective mech-
anisms associated with suspicions of en-
dometriosis. Furthermore, the estimated ORs
were largely consistent when an exploratory
analysis was performed that considered sep-
arately women with pelvic masses or an in-
cidental diagnosis of endometriosis. For
example, the estimated ORs for induced abor-
tions were 0-2 for both early (95% CI 0-1, 0-4)
and late stages (95% CI 0-1, 0-3) in the two
subgroups and the ORs for an early stage of
endometriosis were 0-4 (95% CI 0-1, 0-7) and
0-5 (95% CI 0-3, 0-8) respectively in women
with pelvic masses or incidental diagnosis for
an irregular lifetime menstrual pattern. The
respective values were 0-4 (95% CI 0-2, 0-7)
and 0-5 (95% CI 0-2, 0-8) for late stages.

Discussion

This study confirms, in a large data set, that
risk of endometriosis is increased in nulliparous
women and in those with a lifelong regular
menstrual pattern. Induced abortion was less
frequently reported among cases than controls,
too. These findings were consistent when the

Table 4 Odds ratios (adjusted for age) of endometriosis according to selected reproductive and menstrual factors, stage of
the disease, and the indication for surgery. Lombardy, Italy. (Reference category is in bold type)

Infertiliry Pelvic pain Other
Stage Stage Stage Stage Stage Stage
Ist-2nd 3rd—4th Ist-2nd 3rd—4th Ist-2nd 3rd—4th
Parity:
0 1 (99) 1(19) 1 (249) 1(9) 1 (39) 1 (82)
>1 0-1 (4) - (=) 0-4 (15) 0-3 (4) 0-4 (23) 0-5 (56)
(0-0-0-1) (0-2-0-9) (0-0-0-9) (0-3-0-8) (0-3-0-7)
Induced abortion:
0 1 (96) 1(17) 1 (39 1. (13) 1 (60) 1 (134)
>1 0-4 (7) 06 (2) 09 (5) — (=) 0-2 (2) 0-2 (4)
(0-2-0-9) (0-1-2-5) (0-3-2-6) 0-1-0-7) (0-1-0-4)
Lifelong menstrual pattern:
Regular 1 (96) 1 (16) 1. (35) 1.(13) 1 (56) 1 (130)
Irregular - (5) 0-6 (3) 0-5 (3) - (=) 0-5 (5) 0-4 (8)
(0-1-0-8) (0-1-2-5) 0-2-1-7) (0-2-1-3) (0-2-0-8)

Number of cases is shown in parentheses. In some cases the sum of individual values is not the same as total because of missing

values.



analysis considered the four stages of the dis-
ease separately.

Before discussing our results, potential biases
should be carefully considered. Stage class-
ification was based on information provided
on surgical forms, the accuracy of which was
not formally evaluated. Misclassification might
tend to reduce differences between stages; how-
ever, all surgery was performed under the su-
pervision of a senior researcher, and the first
and the fourth stages represent two different
conditions. No specific investigative pro-
gramme (that is, laparoscopy or surgery) was
undertaken in controls to rule out endo-
metriosis, so we do not know whether or not
they had it. However, the proportion of women
with undiagnosed endometriosis should be low
(comparable with that in the general popu-
lation) and, in any case, the presence of women
with endometriosis (potential cases) in the con-
trol group would not explain the differences
observed, as this would tend to reduce the
differences in the epidemiological char-
acteristics of the two groups. Infertility and
pelvic pain are clinical findings in endo-
metriosis, and are often the reason for diag-
nostic procedures. This selective mechanism
raises the frequency of infertile women among
the cases. In order to take this bias into account,
we analysed data for different subgroups in
relation to the indication for surgery. Fur-
thermore, this selection bias may also act more
noticeably in the early stages of endometriosis.
For example, in this analysis the 4th stage is
more represented in the “other” diagnostic
group (that is, incidental finding or pelvic mass)
than in infertility or pelvic pain groups. Al-
though our study included about 400 cases with
endometriosis, numbers analysed in specific
subgroups were limited; however the OR es-
timates for different stages and indications for
surgery were so similar in the different sub-
groups that we believe this provides strong
evidence for the consistency of the general
results. Specifically, parity had a protective
effect for all the stages in women who had
surgery not only for infertility, but also for
pelvic pain or other conditions.

In relation to other potential sources of bias,
cases and controls were identified in institutions
that covered broadly comparable catchment
areas and participation was almost complete.
Furthermore, allowance for potential con-
founding factors did not change appreciably
the estimated OR. Information bias can hardly
have much effect on variables such as obstetric
history, and cases should not tend to report
menstrual irregularities less frequently than
controls (in fact, more accurate recall might be
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expected from the cases, leading to an under-
estimate of the actual difference.’

There is some evidence than endometriosis
is associated with nulliparity and a lifelong
regular menstrual pattern.”* These factors
seem to act similarly on the risk of peritoneal
and ovarian disease.* Less clear is the relation
with age at menarche. Age at menarche was
earlier in cases with endometriosis than in con-
trols in a case-control study conducted in the
USA on more than 250 cases and about 3500
controls,” but no significant association be-
tween age at menarche and ovarian endo-
metriotic cysts was reported in an Italian
study.'®

No difference was observed in the history of
a regular lifelong menstrual pattern between
women with different stages of endometriosis
in a large analysis of menstrual symptoms in
women with endometriosis,'' suggesting that
early and late disease may show similar epi-
demiological menstrual characteristics. The
present study confirms this finding.

In conclusion, this analysis provides further
evidence that reproductive and menstrual fac-
tors are associated with the risk of endo-
metriosis. The observation that early and
late stages of the disease share similar epi-
demiological characteristics suggests an epi-
demiological (and pathogenetic) continuum
between the various stages.

This work was conducted within the framework of the CNR
(Italian National Research Council) applied project, Prevention
and Control of Disease Factors. Ms Judy Baggott, Ivana Ga-
rimoldi, and the GA Pfeiffer Memorial Library Staff provided
helpful editorial assistance.
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