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Abstract
Background: Endometriosis affects women’s physical and mental wellbeing. Symp-
toms include dyspareunia, dysmenorrhea, pelvic pain, and infertility. The purpose of 
this study is to assess the correlation between some relevant factors and symptoms 
and risk of an endometriosis diagnosis in infertile women.    

Materials and Methods: A retrospective study of 1282 surgical patients in an infertility 
Institute, Iran between 2011 and 2013 were evaluated by laparoscopy. Of these, there 
were 341 infertile women with endometriosis (cases) and 332 infertile women with a 
normal pelvis (comparison group). Chi-square and t tests were used to compare these two 
groups. Logistic regression was done to build a prediction model for an endometriosis 
diagnosis.

Results: Gravidity [odds ratio (OR): 0.8, confidence interval (CI): 0.6-0.9, P=0.01], par-
ity (OR: 0.7, CI: 0.6-0.9, P=0.01), family history of endometriosis (OR: 4.9, CI: 2.1-11.3, 
P<0.001), history of galactorrhea (OR: 2.3, CI: 1.5-3.5, P=0.01), history of pelvic surgery 
(OR: 1.9, CI: 1.3-2.7, P<0.001), and shorter menstrual cycle length (OR: 0.9, CI: 0.9-0.9, 
P=0.04) were associated with endometriosis. Duration of natural menstruation and age of 
menarche were not correlated with subsequent risk of endometriosis (P>0.05). Fatigue, 
diarrhea, constipation, dysmenorrhea, dyspareunia, pelvic pain and premenstrual spot-
ting were more significant among late-stage endometriosis patients than in those with 
early-stage endometriosis and more prevalent among patients with endometriosis than 
that of the comparison group. In the logistic regression model, gravidity, family history of 
endometriosis, history of galactorrhea, history of pelvic surgery, dysmenorrhoea, pelvic 
pain, dysparaunia, premenstrual spotting, fatigue, and diarrhea were significantly associ-
ated with endometriosis. However, the number of pregnancies was negatively related to 
endometriosis.

Conclusion: Endometriosis is a considerable public health issue because it affects many 
women and is associated with the significant morbidity. In this study, we built a prediction 
model which can be used to predict the risk of endometriosis in infertile women.   
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Introduction 

Endometriosis is the benign proliferation of 
functioning endometrial glands and stroma, lo-
cated outside of the uterine cavity. It is diagnosed 
by laparoscopic observation of lesions, nodules, 
or cysts on the pelvic peritoneum or the pelvic or-
gans (1), and is one of the most common diseases 
in gynecology field (2), as well as a source of an 
exorbitant economic burden in public health field 
(3). Endometriosis could be considered as an epi-
genetic, hormonal regulated disease (4, 5) which 
is progesterone resistance, and estrogens promote 
perilesional angiogenesis and neo-innervation and 
allow endometriotic foci to growth. Moreover, es-
trogens may contribute to decreases in the local 
immune surveillance by Peritoneal Fluid Mononu-
clear Cells (6, 7) and enhance the pro-inflammato-
ry microenvironment typical of the disease (8, 9). 
Endometriosis, as an enigmatic disease, is respon-
sible for chronic pelvic pain, dysmenorrhea, men-
orrhagia, dyspareunia and infertility (2, 10-12). 
The range of the variable influence on the result-
ing pain syndrome in endometriosis is very wide, 
for example, classified according to the revised 
American Society for Reproductive Medicine 
(rASRM) classification, previous surgical proce-
dures, Douglas obliteration, extent of the sub-peri-
toneal infiltration and pelvic wall implants (13). It 
has been observed that there is no relation between 
the intensity of the pain experienced and stages of 
disease. Regardless of disease stage, women with 
endometriosis seem to have similar menstrual pat-
terns and ages at menarche (12). Some studies 
have revealed an increased risk of other diseases 
among the women with endometriosis (14, 15). 
Approximately, one half of the infertile women 
facing surgery are diagnosed with endometriosis 
(16). Despite this relatively high prevalence and 
morbidity, little information has been published 
about the risk factors for endometriosis in infertile 
women, who are more likely to have endometrio-
sis as an underlying cause of their infertility.

The relationship between endometriosis in in-
fertile women and clinical symptoms is a com-
plex association, which is influenced by multiple 
factors including psychological, different cultural 
conditions, ethnic, and climatic conditions. There-
fore, the aim of this study is to determine the de-
mographic, personal characteristic, reproductive 
variables, contraception and menstruation pattern 
associated with the presence of endometriosis in 
infertile women. We also investigated the param-

eters that might predict the risk of an endometrio-
sis diagnosis.

 
Materials and Methods

In retrospective study, the subjects were 1282 
currently infertile [the failure to achieve a clini-
cal pregnancy after 1 year or more of regular un-
protected sexual intercourse (17) women aged 
16-46 years who underwent laparoscopy between 
2011 and 2013. The study was approved by the 
Institutional Review Board of the Royan Institute 
Research Center and the Royan Ethics Commit-
tee according to the Helsinki Declaration; signed 
informed written consent was obtained from all 
participants. The information was collected by 
using a self-administered questionnaire, which 
included questions about demographic character-
istics, family history, health of reproductive and 
infertility, symptoms and physical characteristics. 
Characteristics of the menstrual cycle included age 
at menarche, average length of menstrual bleed-
ing and cycle, previous use of oral contraceptives 
(OC, total number of years taken), previous usage 
of intrauterine device (IUD), age at first pregnancy 
and pelvic pain.

The most common indications for laparoscopy 
were as follows: symptoms of endometriosis, such 
as dyspareunia, dysmenorrhea and pelvic pain, 
unexplained factor in infertility, uterine abnormal-
ity and tubo-peritoneal disorder. After laparoscopy, 
we divided the 1282 participants into three groups, 
shown in the diagram. The first group of 341 pa-
tients had visual lesions of endometriosis (52 had 
stage I, 85 had stage II, 111 had stage III, and 84 
had stage IV); the second group of 609 patients had 
adhesions, fibroids, leiomyomas, and/or uterine ab-
normalities; the third group of 332 subjects had no 
visual lesions of endometriosis, i.e., a normal pelvis 
without any complications (Fig.1). In analysis, the 
second group was excluded in order to evaluate the 
risk factors in women with endometriosis (pure en-
dometriosis) compared with the group with a nor-
mal pelvis and no other complications.

All clinicians of the study were required to col-
lect the following information from all participants: 
history of infertility, gravidity, parity, ectopic preg-
nancies, abortion, pathologies of the reproductive 
tract (e.g., sexually transmitted diseases, pelvic in-
flammatory disease (PID), and salpingitis), any ob-
servations during surgery (e.g., uterine anomalies, 
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tubal obstruction, leiomyoma, and adhesions), and 
any medication taken on a regular basis. Weight 
and height of all female infertility referring to the 
Center are measured during the first visit. Body 
mass index (BMI) is defined as weight divided by 
height squared (kg/m2).

Symptoms of endometriosis (in last 6 months) 
were collected, such as dysmenorrhoea, pelvic 
pain, dyspareunia, premenstrual spotting, fatigue, 
diarrhea and constipation. Other symptoms in-
dicative of endometriosis are as follows: irregular 
bleeding, severe bleeding, bloat, nausea, vomiting, 
dyschezia and dysuria.

Following surgery, the stage of the disease was 
defined according to the rASRM as stage I (mini-
mal), stage II (mild), stage III (moderate), and 
stage IV (severe) (18). In 80.2% of women with 
endometriosis, histologic confirmation was also 
made. 

Statistical analysis was performed by using 
SPSS program (Version 18,  Chicago, IL, USA), 
comparing those with a diagnosis of endome-
triosis and those with a normal pelvis using Chi-
square or t tests, as appropriate. In order to predict 
a diagnosis of endometriosis, we used logistic 
regression. The data were expressed as means ± 
SD. Odds ratio (OR) and 95% confidence interval 

(95% CIs) were also calculated for each factor. In 
order to build a prediction model, we used step-
wise logistic regression in a backward manner. In 
this model, a P value of 0.15 was used as entry cri-
terion, whereas a P value of 0.1 was the threshold 
for a variable to stay in the model. The area under 
the receiver operating characteristic (ROC) curve 
(AUC) shows the discriminative performance of 
the fitted logistic model. An AUC equal to 0.5 
shows no discriminative performance, whereas 
an AUC of 1.0 indicates perfect discrimination. 
In ordinal regression analysis, predictors which 
probably reflect symptoms of endometriosis (such 
as dyspareunia, dysmenorrhea and pelvic pain) 
were examined. P values less than 0.05 were con-
sidered to be statistically significant. Moreover, 
we assessed the calibration of the model by com-
paring the predicted probability in a category of 
patients and the observed percentage of endome-
triosis in that category. According, we categorized 
the predicted probabilities in 10 groups, based on 
percentile points with steps of 10% per step. In 
each category, we compared the mean predicted 
probability in that particular category with the 
observed probability, i.e., the number of women 
with endometriosis in that category divided by the 
total number of women in that category. The re-
sults were plotted graphically.

Fig.1: Flow chart showing longitudinal analysis of the population.

Evaluation of Risk Factors Associated with Endometriosis



Int J Fertil Steril, Vol 10, No 1, Apr-Jun 2016              14

Results
The prevalence of endometriosis in the total 

sample of women undergoing laparoscopy was 
26.5%. The women’s demographic and reproduc-
tive characteristics are listed in Table 1. The study 
group (cases) consisted of 341 infertile women, 
who were diagnosed to have endometriosis by lap-
aroscopy. The severity of the disease was staged 
according to the rASRM classification of endo-
metriosis. Endometriosis was staged as 15.2% 
minimal (rASRM stage I), 24.9% mild (rASRM 
stage II), 32.5% moderate (rASRM stage III) and 
24.3% severe (rASRM stage IV). All these women 
were infertile [primary infertility in 296 (89.2% of 
women) and secondary infertility in 36 (10.8% of 
women)], with mean age of 32.4 ± 4.9 years, mean 
age at menarche of 13.1 ± 1.2 years, mean duration 
of infertility of 5.8 ± 1.6 years (Table 1).

As a comparison, the 332 infertile women 
who referred to the same center for infertil-
ity and were laparoscopically confirmed to be 
without endometriosis were included. All these 
women were infertile [primary infertility in 296 

(87.4%) of women and secondary infertility in 
34 (12.6%) of women], with mean age of 31.4 
± 5.2 years, mean age at menarche of 13.1 ± 1.3 
years and mean duration of infertility of 6.0 ± 
1.8 years (Table 1).

Independent t test analysis showed no signifi-
cant difference in BMI between the case and the 
comparison groups (P>0.05). Those with endo-
metriosis did not differ from the comparison 
group with regard to age at menarche, menstru-
al status, duration of menstrual bleeding, type 
of infertility, duration of infertility and cigarette 
smoking. In contrast, a significant difference 
was found concerning the length of menstrual 
cycles, age, gravidity and history of abortion 
(Table 1). 

We also found no association between endome-
triosis and the use of IUD or previous exposure 
to OCs. No significant difference was found be-
tween the two groups in previous cervical trauma, 
genital tract abnormality, history of  PID and sex-
ually transmitted diseases (STD) (i.e., chlamydia, 
herpes, condylomas, and gonorrhea).

Table 1: Selected demographic, personal, and lifestyle characteristics of the case and the comparison groups

Parameters Comparison group Cases OR (95% CI) P value
Age (Y)

<30 155 (45.5) 118 (35.5) 1†

30-35 103 (30.2) 126 (38) 1.6 (1.1- 2.2) 0.02
>35 83 (24.3) 88 (26.5) 1.3 (0.9- 2.04)

Age at menarche (Y) 13.1 ± 1.3 13.1 ± 1.2 0.9 (0.8-1.10) 0.7
Age at marriage (Y) 20.3 ± 3.8 22.1 ± 4.6 1.1 (0.9-1.2) 0.8
Night worker

No 338 (99.1) 325 (97.9) 1†

Yes 3 (0.9) 7 (2.1) 2.4 (0.6-9.4) 0.2

Menstruation status
Irregular 47 (86.2) 42 (12.7) 1† 0.6 
Regular 294 (13.8) 290 (87.3) 1.10 (0.7-1.7)

Menstrual cycle length 31.1 ± 7.8 29.9 ± 7.5 0.9 (0.9-0.9) 0.04
Duration of bleeding menstrual (days) 6.0 ± 1.8 5.8 ± 1.6 0.9 (0.8-1.05) 0.4
History of live birth

Yes 43 (12.6) 36 (10.8) 1†

No 298 (87.4) 296 (89.2) 1.1 (0.7-1.9) 0.4
Type of infertility
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Table 1: Continued

Parameters Comparison group Cases OR (95% CI) P value
Secondary 43 (12.6) 36 (10.8) 1† 0.4
Primary 298 (87.4) 296 (89.2) 1.1 (0.7-1.9)

Duration of infertility (Y) 6.90 ± 4.3 6.7 ± 4.5 0.9 (0.9-1.03) 0.8
Contraceptive

None 189 (55.4) 167 (50.3) 1†

OCP 26 (7.6) 27 (8.1) 1.1 (0.6-2.09) 0.2
IUD 8 (2.3) 3 (0.9) 0.4 (0.1-1.6)
Other 118 (34.6) 135 (40.7) 1.2 (0.9-1.7)

Duration of consume 
contraceptive (month)

30.9 ± 20.09 30.2 ± 20.1 0.9 (0.9-1.009) 0.7

Gravidity 0.5 ± 1.1 0.3 ± 0.8 0.8 (0.6-0.9) 0.01
Parity 0.4 ± 1.08 0.3 ± 0.6 0.7 (0.6-0.9) 0.01
BMI (kg/m2) 25.6 ± 3.8 25.05 ± 4.01 0.9 (0.9-1.002) 0.06
No. of spontaneous
abortion
Smoking

0.4 ± 1.06 0.2 ± 0.5 0.7 (0.5-0.8) 0.02

No 337 (98.8) 326 (98.2) 1†

Yes 4 (1.2) 6 (1.8) 1.5 (0.4-5.5) 0.5
Family history of endometriosis

No 334 (97.4) 301 (90.7) 1† <0.001
Yes 7 (2.1) 31 (9.3) 4.9 (2.1-11.3)

History of galactoreahea
No 302 (88.6) 255 (76.8) 1† <0.001
Yes 39 (11.4) 77 (23.2) 2.3 (1.5-3.5)

Abnormality genital tract
No 259 (76) 272 (81.9) 1† 0.05 
Yes 82 (24) 60 (18.1) 0.6 (0.4-1.01)

History of STD
No 340 (99.7) 331 (99.7) 1† 0.9
Yes 1 (0.3) 1 (0.3) 1.02 (0.06-16.4)

History of PID
No 337 (99.8) 325 (97.9) 1† 0.3 
Yes 4 (1.2) 7 (2.1) 1.8 (0.5-6.2)

History pelvic surgery
No. surgery 126 (37) 77 (23.2) 1†

Laparoscopy 180 (52.8) 189 (56.9) 1.7 (1.2-2.4)
Laparoscopy and laparotomy 11 (3.2) 42 (12.7) 1.6 (0.8-3.08) <0.001
Laparotomy 24 (7) 24 (7.2) 6.2 (3.03-12.8)

Previous cervical trauma
No. trauma 332 (97.7) 317 (95.5) 1† 0.1
Trauma 9 (2.6) 15 (4.5) 1.7 (0.7-4.04)

Data are presented as n (%) or mean ± SD.
†; Reference category, OR; Odds ratio, CI; Confidence interval, OCP; Oral contraceptives, IUD; Intrauterine device, BMI; Body mass index, 
STD; Sexually transmitted disease and PID; Pelvic inflammatory disease.
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However, patients with endometriosis were 
significantly more likely to have a family his-
tory of endometriosis, a history of galactorrhea, 
and a history of pelvic surgery (Table 1). 

Symptom distribution among patients with 
early-stage (stage I or II disease) and late-stage 
(stage III or IV disease) endometriosis is summa-
rized in Table 2, which shows that dysmenorrhea, 
dyspareunia, pelvic pain, premenstrual spotting, 
fatigue, diarrhea and constipation were more 
common among late-stage endometriosis patients 
than in those with early-stage endometriosis and 
more prevalent among patients with endometrio-
sis than those with a normal pelvis (Table 2).

Finally, in order to build a prediction model 
and to find the most important factors affecting 
endometriosis, we used a logistics regression 
model in a backward manner. Table 3 shows the 
result of fitting logistic regression model to the 
data.

In the logistic regression model, gravidity, 
family history of endometriosis, history of ga-
lactorrhea, history of pelvic surgery, dysmenor-
rhoea, pelvic pain, dysparaunia, premenstrual 
spotting, fatigue, and diarrhea were significant-
ly positively associated with endometriosis. 
However, number of pregnancies was negative-
ly related to endometriosis (Table 3). 

Table 2: Distribution of symptoms associated with endometriosis according to disease stage and comparison group

Parameters Disease stage Comparison
group

1st 2nd 3rd 4th

n (%)

P value OR (95% CI)

n (%) n (%) n (%) n (%)

Dysmenorrhoea

Yes 28 (53.8) 52 (61.2) 79 (71.2) 68 (81) 140 (41.1) 3.1 (2.2.-4.2)
No 24 (46.2) 33 (38.8) 32 (28.8) 16 (19) 201 (58.9) <0.001 1†

Dysparunia
Yes 15 (28.8) 32 (37.6) 39 (35.1) 46 (54.8) 68 (19.9) 2.6 (1.8-3.7)
No 37 (71.2) 53 (62.4) 72 (64.9) 38 (45.2) 273 (80.1) <0.001 1†

Pelvic Pain
Yes 16 (30.8) 56 (34.1) 52 (46.8) 44 (52.4) 65 (19.1) 3.1 (2.2-4.4)
No 36 (69.2) 29 (65.9) 59 (53.2) 40 (47.6) 276 (80.9) 0.02 1†

Premenstrual 
spotting

Yes 7 (13.5) 27 (31.8) 31 (27.9) 41 (48.8) 42 (12.3) 3.3 (2.2-4.6)
No 45 (86.5) 58 (68.2) 80 (72.1) 43 (51.2) 299 (87.7) <0.001 1†

Fatigue
Yes 3 (5.8) 12 (14.1) 12 (10.8) 20 (23.8) 16 (4.7) 3.3 (1.8-6.0)
No 49 (94.2) 73 (85.9) 99 (89.2) 64 (76.2) 325 (95.3) <0.001 1†

Diarrhea
Yes 2 (3.8) 6 (7.11) 8 (7.2) 9 (10.7) 1 (0.3) 27.6 (3.7-205.5)
No 50 (96.2) 79 (92.9) 103 (92.8) 75 (89.3) 340 (99.7) <0.001 1†

Constipation
Yes 3 (5.8) 16 (22.4) 13 (11.7) 16 (19) 32 (9.4) 1.7 (1.09-2.8)
No 49 (94.2) 66 (77.6) 98 (88.3) 68 (81) 309 (90.6) 0.003 1†

†; Reference category, OR; Odds ratio and CI; Confidence interval.
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The AUC shows the discriminative perfor-
mance of the logistic model. The AUC value 
equal to 0.5 shows no discriminative perfor-
mance, while AUC value of 1.0 indicates perfect 
discrimination. The AUC value for the fitted lo-
gistic model was 0.78 (95% CI 0.74-0.81), show-
ing a good predictive performance for the fitted 
logistic regression model (Fig.2). We checked 

the goodness of fit of our model by the Hosmer-
Lemeshow goodness of fit test. The P value  for 
this test was 0.13 showing good predictive per-
formance of our model. Also validity of the mod-
el was assessed by calibration plot; all predicted 
probabilities were almost similar to the observed 
rate of endometriosis in each group and show the 
good calibration of the model.

Table 3: Result of fitting multiple logistic regression

Parameters OR (95% CI) P value
Gravidity 0.8 (0.6-0.9) 0.04
Family history of endometriosis 2.7 (1.06-7.1) 0.03
History of galactoreahea 1.8 (1.1-3.05) 0.01
History of pelvic surgery

No. surgery 1†

Laparoscopy 3.4 (1.5-7.8) <0.001
Laparotomy 4.1 (2.4-6.8)
Laparoscopy and laparotomy 14.5 (6.1-34.2)

Dysmenorrhoea 1.8 (1.1-2.8) 0.006
Pelvic pain 4.1 (2.4-6.8) <0.001
Dysparunia 1.6 (1.09-2.4) 0.01
Premenstrual spotting 2.2 (1.3-3.6) 0.002
Fatigue 2.6 (1.3-5.1) 0.006
Diarrhea 19.06 (2.4-150.6) 0.005

Area under ROC curve (95% CI)=0.78 (0.74-0.81)
†; Reference category, OR; Odds ratio, CI; Confidence interval and ROC; Receiver operating characteristic.

Fig.2: Receiver operating characteristic (ROC) curve for assessment discriminative preformance of logistic regression.

Evaluation of Risk Factors Associated with Endometriosis
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Discussion

Endometriosis is one of the most common gy-
necological diseases in the different countries. 
It is a confusing disease with little known about 
its distribution, true prevalence and risk factors 
in the population (19). In our study, prevalence 
of endometriosis in the total sample of women 
undergoing laparoscopy was 26.5%. Ozkan et 
al. (20) found endometriosis has a prevalence 
of 25-40% in infertile women. The goal of this 
study was to investigate the relation between 
some relevant factors and risk of an endometrio-
sis diagnosis. Our study represents an analysis 
of 673 infertile women undergoing laparoscopy 
(cases and comparison group) for further under-
standing of the different risk factors and associ-
ated symptoms of endometriosis with infertility.

A significant difference was observed be-
tween the average age of infertile women with 
and without endometriosis (32.4 ± 4.9 vs. 31.4 
± 5.2). Increasing age, alcohol use, low body 
weight, family history of endometriosis, early 
menarche, prolonged menstrual flow, and short 
cycle interval, intercourse during menses, in-
fertility are also alleged risk factors (21, 22). 
Our results show no significant difference as-
sociation between BMI or smoking intake and 
endometriosis. This is consistent with the sev-
eral studies showing no association with these 
parameters and endometriosis (22, 23). Some 
authors have reported inverse relation between 
BMI and endometriosis (24, 25), although in 
these latter studies the comparison group was 
not infertile women.

The present study indicated a higher rate of 
endometriosis among more educated women 
(data not shown), is consistent with the results 
of other studies (2, 26). The possible association 
of endometriosis with higher education level 
is due to a delay in childbearing. The associa-
tion between education level and endometriosis 
probably reflects the socioeconomic issues, such 
as access to the medical care. The absence of 
gravidity in endometriosis group was associated 
with significantly increased odds of suffering 
from endometriosis; a finding that is consistent 
with several other reports (26, 27). However, 
spontaneous abortions and ectopic pregnancy 
were not linked to endometriosis (14). In the 

present study, we did not find any significant 
difference between duration of infertility and 
endometriosis. Akande et al. (28) reported that 
the effects of duration of infertility and primary 
infertility were not observed to be statistically 
significant for women with endometriosis. Sev-
eral studies show that prolonged duration of 
infertility itself may be a precursor of endome-
triosis in the absence of other causes (29, 30). 
Duration and heaviness of flow and premenstru-
al spotting were also risk factors for endome-
triosis (P<0.05). The majority of studies to date 
have reported that early menarche (<11 years) 
increases the risk of endometriosis (23, 31, 32), 
but our result did not find any significant dif-
ference between age of menarche and endome-
triosis. Peterson et al. (33) reported that there 
was no relationship between endometriosis and 
menstrual cycle history, including average cycle 
length, number of menstrual cycles, and age at 
menarche.

Cramer et al. (32) found in their case-control 
study that women with infertility associated 
with endometriosis had a lower age at menarche, 
shorter menstrual cycles and longer duration of 
menstrual bleeding than those of the control 
group. Likewise, we found no significant differ-
ence between the heavy menstrual flow and the 
risk of endometriosis. Treloar et al. (34) have 
also reported the same result, even though heavy 
flow is associated with endometriosis in the oth-
er studies (1, 35). A recent study has reported 
that a shorter cycle length is associated with an 
increasing risk of endometriosis, but none of 
these studies has examined specifically this as-
sociation before the onset of symptoms (1, 36). 
Overall, these findings support the Sampson’s 
theory of retrograde menstruation, in which 
women with greater opportunity for menstrual 
contamination of the pelvis are at increased risk 
of endometriosis (34, 37).

We found significant correlation between 
length of cycle and the presence of endome-
triosis, but other studies reported no significant 
association between length of cycle, length of 
menses, as well as age at menarche with the 
presence of endometriosis (2, 34). Multiple 
lines of evidence have indicated that endome-
triosis is associated with increased exposure to 
menstruation, an assumption supporting the ret-
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rograde menstruation theory (1, 36). Menstrual 
factors, previously shown to be associated with 
endometriosis, include early menarche, shorter 
cycle length, longer menses, late pregnancies 
and longtime delay between first pregnancy and 
menarche (2). However, the association between 
menstrual factors and endometriosis remains 
unclear because some studies fail to show a re-
lationship between these factors and the disease 
(27, 38). Nevertheless, other studies found that 
women with endometriosis reported apparently 
either shorter or longer and heavier menstrua-
tion than normal cycle (39, 40). Stovall et al. 
(41) have found menstrual cycle ≤27 days as a 
risk factor that seems to be associated to endo-
metriosis in infertile women. 

The results of the present study showed that 
the stage of endometriosis, according to the 
rASRM classification, is related to the presence 
of pain. We found a significant difference be-
tween stage and symptoms of endometriosis.

Vercellini et al. (42) reported that endometrio-
sis associated symptoms of endometriosis, such 
as dyspareunia, dysmenorrhea and pelvic pain 
and endometriosis stage is directly related to the 
persistence of that symptom. Arruda et al. (43) 
reported disease stage was significantly associ-
ated with severity of dysmenorrhoea and non-
menstrual pain.

 The Italian study (44) showed no relationship 
between the intensity of pain and the stage of the 
disease. In another study, on 469 women aged 18-
45 years old revealed that no clear-cut association 
between stage, site or morphological characteris-
tics of pelvic endometriosis and pain (45). 

In our study, infertile women who experienced 
dysmenorrhea were more likely to have endo-
metriosis rather than women reported no pain 
during their menstruation. Therefore, if more se-
vere dysmenorrhea is associated with increased 
risk of contractility and expulsion menstrual 
debris into the pelvic, severe cramps may sug-
gest susceptibility to the disease (1). Pelvic pain 
is often used as a diagnostic tool for endome-
triosis with dysmenorrhea being the most com-
monly reported symptom (14, 27). Pelvic pain 
might predispose women to endometriosis via 
retrograde menstruation (23). There was also a 
significant difference of increasing risk of endo-

metriosis with the reported pelvic pain, dysmen-
orrheal and dyspareunia (12). In our study, we 
found significant difference between endometri-
osis and pelvic pain occurring during ovulation 
in contrast to what was found by Treloar et al. 
(34). The cul-de-sac and uterosacral ligaments 
are the most common sites of endometriosis 
(46). Dyspareunia may be common complaint 
among women with endometriosis because these 
areas are stretched during intercourse (9).

Use of contraception, as OCs and IUD, are 
also known to affect menstrual flow. If retro-
grade menstruation is involved in the etiology of 
endometriosis, usage of IUD (a common cause 
of menorrhagia) would be expected to increase 
the risk of the disease. Hughes et al. (47) have 
suggested that use of IUD not influence the de-
velopment of endometriosis. In other study, OC 
exposure was associated with a lower risk of en-
dometriosis (48). Our results indicate no signifi-
cant difference between IUD and OCs exposure 
and endometriosis in infertile women. 

In the present study, we observed a positive 
correlation between the previously operated pel-
vic and endometriosis. In addition, family his-
tory of endometriosis was prevalent among the 
patients with the disease compared with patients 
with a normal pelvis (P<0.001). This point was 
also confirmed by the other authors (49-50). 
These data appear to confirm that a familial ten-
dency toward endometriosis, and also suggest 
that genetic risk factor in the pathogenesis of 
endometriosis exist (33).

Interestingly, in our study, the endometriosis 
group commonly reported constipation (61.4 vs. 
38.6%) and diarrhea (96.2 vs. 3.8%), suggesting 
that irritable bowel syndrome be considered as a 
co-morbidity.

Finally, various factors may be useful in 
screening for endometriosis and predict risk of 
an endometriosis diagnosis. Patient characteris-
tics, gravidity, family history of endometriosis, 
history of galactorrhea, history of pelvic sur-
gery, dysmenorrhoea, pelvic pain, dysparaunia, 
premenstrual spotting, fatigue, diarrhea, and the 
number of pregnancies have been evaluated as 
predictors of endometriosis. Thus, infertility 
center should have enough information about 
the symptoms of endometriosis in order to pro-
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vide more information for patients. The find-
ings suggest that gravidity, family history of 
endometriosis, history of galactorrhea, history 
of pelvic surgery, dysmenorrhoea, pelvic pain, 
dysparaunia, premenstrual spotting, fatigue, and 
diarrhea were significantly positively associated 
with endometriosis. However, number of preg-
nancies was negatively related to endometriosis. 

Our models can be used with the almost and 
highest reliability as a guide to screen for en-
dometriosis, in patients comparable to the de-
veloping population. The effects of using these 
models in patient care have to be further investi-
gated. In addition to high prevalence of endome-
triosis, consultation in relation to risk factors for 
endometriosis will be helpful for early detection 
and prevention of disease.

Only a prospective cohort study can specify 
to what extent any of these characteristics indi-
cate risk-factors for different stages of endome-
triosis. Although our results show that there is 
a relationship between pain symptoms, disease 
severity and infertility, it may also help to focus 
the future of epidemiologic studies regarding 
prevention and treatment for the endometriosis.

Conclusion
There is a decreasing risk of endometriosis in 

currently infertile women with history of preg-
nancy and an increased risk in infertile women 
reporting a history of dysmenorrhea, family his-
tory of endometriosis, history of galactorrahea, 
history of pelvic surgery, dysmenorrhoea, pelvic 
pain, dysparunia, premenstrual spotting, fatigue 
and diarrhea. Due to the high prevalence of endo-
metriosis, consultation in relation to risk factors 
for endometriosis, we will be helpful for early 
screening, detection and prevention of disease.  

 
Acknowledgements

The authors wish to thank the Royan Institute 
for their financial support. There is no conflict of 
interest.    

References
1. Darrow SL, Vena JE, Batt RE, Zielezny MA, Michalek AM, 

Selman S. Menstrual cycle characteristics and the risk of 
endometriosis. Epidemiology. 1993; 4(2): 135-142. 

2. Hemmings R, Rivard M, Olive DL, Poliquin-Fleury J, Ga-

gné D, Hugo P, et al. Evaluation of risk factors associated 
with endometriosis. Fertil Steril. 2004; 81(6): 1513-1521.

3. Gao X, Outley J, Botteman M, Spalding J, Simon JA, 
Pashos CL. Economic burden of endometriosis. Fertil 
Steril. 2006; 86(6): 1561-1572.

4. Guo SW. Epigenetics of endometriosis. Mol Hum Reprod. 
2009; 15(10): 587-607.

5. Kitawaki J, Obayashi H, Ishihara H, Koshiba H, Kusuki I, 
Kado N, et al. Oestrogen receptor-alpha gene polymor-
phism is associated with endometriosis, adenomyosis and 
leiomyomata. Hum Reprod. 2001; 16(1): 51-55.

6. Sturlese E, Salmeri FM, Retto G, Pizzo A, De Dominici R, 
Ardita FV, et al. Dysregulation of the Fas/FasL system in 
mononuclear cells recovered from peritoneal fluid of wom-
en with endometriosis. J Reprod Immunol. 2011; 92(1-2): 
74-81.

7. Salmeri FM, Laganà AS, Sofo V, Triolo O, Sturlese E, Ret-
to G, et al. Behavior of tumor necrosis factor-α and tumor 
necrosis factor receptor 1/tumor necrosis factor receptor 
2 system in mononuclear cells recovered from peritoneal 
fluid of women with endometriosis at different stages. Re-
prod Sci. 2015; 22(2): 165-172.

8. Paul Dmowski W, Braun DP. Immunology of endometrio-
sis. Best Pract Res Clin Obstet Gynaecol. 2004; 18(2): 
245-263.

9. Laganà AS, Sturlese E, Retto G, Sofo V, Triolo O. Inter-
play between misplaced mullerian-derived stem cells and 
peritoneal immune dysregulation in the pathogenesis of 
endometriosis. Obstet Gynecol Int. 2013; 2013: 527041.

10. De Ziegler D, Borghese B, Chapron C. Endometriosis 
and infertility: pathophysiology and management. Lancet. 
2010; 376(9742): 730-738.

11. Giudice LC. Clinical practice. Endometriosis. N Engl J 
Med. 2010; 362(25): 2389-2398.

12. Sinaii N, Plumb K, Cotton L, Lambert A, Kennedy S, 
Zondervan K, et al. Differences in characteristics among 
1,000 women with endometriosis based on extent of dis-
ease. Fertil Steril. 2008; 89(3): 538-545.

13. Triolo O, Laganà AS, Sturlese E. Chronic pelvic pain in 
endometriosis: an overview. J Clin Med Res. 2013; 5(3): 
153-163.

14. Sinaii N, Cleary SD, Ballweg ML, Nieman LK, Stratton P. 
High rates of autoimmune and endocrine disorders, fibro-
myalgia, chronic fatigue syndrome and atopic diseases 
among women with endometriosis: a survey analysis. 
Hum Reprod. 2002; 17(10): 2715-2724. 

15. Parazzini F, Bertulessi C, Pasini A, Rosati M, Di Stefano F, 
Shonauer S, et al. Determinants of short term recurrence 
rate of endometriosis. Eur J Obstet Gynecol Reprod Biol. 
2005; 121(2): 216-219.

16. Williams TJ, Pratt JH. Endometriosis in 1,000 consecu-
tive celiotomies: incidence and management. Am J Obstet 
Gynecol. 1977; 129(3): 245-250. 

17. De Neubourg D, van Duijnhoven NT, Nelen WL, D'Hooghe 
TM. Dutch translation of the ICMART-WHO revised glos-
sary on ART terminology. Gynecol Obstet Invest. 2012; 
74(3): 233-248.

18. Revised American Fertility Society classification of endo-
metriosis: 1985. Fertil Steril. 1985; 43(3): 351-352.

19. Buck Louis GM, Hediger ML, Peterson CM, Croughan M, 
Sundaram R, Stanford J, et al. Incidence of endometrio-
sis by study population and diagnostic method: the ENDO 
study. Fertil Steril. 2011; 96(2): 360-365.

20. Ozkan S, Murk W, Arici A. Endometriosis and infertility: 
epidemiology and evidence-based treatments. Ann N Y 
Acad Sci. 2008; 1127: 92-100.

Ashrafi et al.



Int J Fertil Steril, Vol 10, No 1, Apr-Jun 2016              21

21. Matalliotakis IM, Cakmak H, Fragouli YG, Goumenou AG, 
Mahutte NG, Arici A. Epidemiological characteristics in 
women with and without endometriosis in the Yale series. 
Arch Gynecol Obstet. 2008; 277(5): 389-393.

22. Nouri K, Ott J, Krupitz B, Huber JC, Wenzl R. Family inci-
dence of endometriosis in first-, second-, and third-degree 
relatives: case-control study. Reprod Biol Endocrinol. 
2010; 8: 85.

23. Signorello LB, Harlow BL, Cramer DW, Spiegelman D, 
Hill JA. Epidemiologic determinants of endometriosis: a 
hospital-based case-control study. Ann Epidemiol. 1997; 
7(4): 267-741.

24. Vitonis AF, Baer HJ, Hankinson SE, Laufer MR, Missmer 
SA. A prospective study of body size during childhood and 
early adulthood and the incidence of endometriosis. Hum 
Reprod. 2010; 25(5): 1325-1334.

25. Shah DK, Correia KF, Vitonis AF, Misser SA. Body size 
and endometriosis: results from 20 years of follow-up 
within the Nurses' Health Study II prospective cohort. Hum 
Reprod. 2013; 28(7): 1783-1792.

26. Makhlouf Obermeyer C, Armenian HK, Azoury R. Endo-
metriosis in Lebanon. A case-control study. Am J Epide-
miol. 1986; 124(5): 762-767. 

27. Parazzini F, Di Cintio E, Chatenoud L, Moroni S, Mez-
zanotte C, Crosignani PG. Oral contraceptive use and risk 
of endometriosis. Italian Endometriosis Study Group. Br J 
Obstet Gynaecol. 1999; 106(7): 695-699.

28. Akande VA, Hunt LP, Cahill DJ, Jenkins JM. Differences 
in time to natural conception between women with unex-
plained infertility and infertile women with minor endome-
triosis. Hum Reprod. 2004; 19(1): 96-103.

29. Pepperell RJ, McBain JC. Unexplained infertility: a review. 
Br J Obstet Gynaecol. 1985; 92(6): 569-580.

30. Moen MH. Is a long period without childbirth a risk factor 
for developing endometriosis? Hum Reprod. 1991; 6(10): 
1404-1407.

31. Missmer SA, Hankinson SE, Spiegelman D, Barbieri RL, 
Malspeis S, Willett WC, et al. Reproductive history and 
endometriosis among premenopausal women. Obstet Gy-
necol. 2004; 104(5 Pt 1): 965-974. 

32. Cramer DW, Wilson E, Stillman RJ, Berger MJ, Belisle S, 
Schiff I, et al. The relation of endometriosis to menstrual 
characteristics, smoking, and exercise. JAMA. 1986; 
255(14): 1904-1908. 

33. Peterson CM, Johnstone EB, Hammoud AO, Stanford JB, 
Varner MW, Kennedy A, et al. Risk factors associated with 
endometriosis: importance of study population for charac-
terizing disease in the ENDO Study. Am J Obstet Gynecol. 
2013; 208(6): 451.e1-11. 

34. Treloar SA, Bell TA, Nagle CM, Purdie DM, Green AC. 
Early menstrual characteristics associated with subse-
quent diagnosis of endometriosis. Am J Obstet Gynecol. 
2010; 202(6): 534. e1-6. 

35. Matorras R, Rodíquez F, Pijoan JI, Ramón O, Gutierrez 
de Terán G, Rodríguez-Escudero F. Epidemiology of en-

dometriosis in infertile women. Fertil Steril. 1995; 63(1): 
34-38.

36. Metzger DA, Haney AF. Etiology of endometriosis. Obstet 
Gynecol Clin North Am. 1989; 16(1): 1-14.

37. Bérubé S, Marcoux S, Maheux R. Characteristics related 
to the prevalence of minimal or mild endometriosis in in-
fertile women. Canadian Collaborative Group on Endome-
triosis. Epidemiology. 1998; 9(5): 504-510. 

38. Vercellini P, De Giorgi O, Aimi G, Panazza S, Uglietti A, 
Crosignani PG. Menstrual characteristics in women with 
and without endometriosis. Obstet Gynecol. 1997; 90(2): 
264-268. 

39. Arumugam K, Lim JM. Menstrual characteristics asso-
ciated with endometriosis. Br J Obstet Gynaecol. 1997; 
104(8): 948-950. 

40. Thomas EJ, Cooke ID. Successful treatment of asymp-
tomatic endometriosis: does it benefit infertile wom-
en?. Br Med J (Clin Res Ed). 1987; 294(6580): 1117-
1119. 

41. Stovall DW, Bowser LM, Archer DF, Guzick DS. Endome-
triosis-associated pelvic pain: evidence for an association 
between the stage of disease and a history of chronic pel-
vic pain. Fertil Steril. 1997; 68(1): 13-18.

42. Vercellini P, Fedele L, Aimi G, Pietropaolo G, Consonni 
D, Crosignani PG. Association between endometriosis 
stage, lesion type, patient characteristics and severity of 
pelvic pain symptoms: a multivariate analysis of over 1000 
patients. Hum Reprod. 2007; 22(1): 266-271.

43. Arruda MS, Petta CA, Abrão MS, Benetti-Pinto CL. Time 
elapsed from onset of symptoms to diagnosis of endome-
triosis in a cohort study of Brazilian women. Hum Reprod. 
2003; 18(4): 756-759.

44. Gruppo Italiano per lo Studio dell'Endometriosi. Relation-
ship between stage, site and morphological characteris-
tics of pelvic endometriosis and pain. Hum Reprod. 2001; 
16(12): 2668-2671.

45. Stratton P, Winkel CA, Sinaii N, Merino MJ, Zimmer C, 
Nieman LK. Location, color, size, depth, and volume may 
predict endometriosis in lesions resected at surgery. Fertil 
Steril. 2002; 78(4): 743-749.

46. Moen MH. Endometriosis in women at interval steriliza-
tion. Acta Obstet Gynecol Scand. 1987; 66(5): 451-454.

47. Hughes E, Fedorkow D, Collins J, Vandekerckhove P. 
Ovulation suppression for endometriosis. Cochrane Data-
base Syst Rev. 2000; (2): CD000155.

48. Kashima K, Ishimaru T, Okamura H, Suginami H, Ikuma K, 
Murakami T, et al. Familial risk among Japanese patients with 
endometriosis. Int J Gynaecol Obstet. 2004; 84(1): 61-64.

49. Kennedy S, Bennett S, Weeks DE. Affected sib-pair anal-
ysis in endometriosis. Hum Reprod Update. 2001; 7(4): 
411-418. 

50. Treloar SA, Kennedy SH. Preliminary results from two 
combined genome-wide scans in endometriosi. Fertil 
Steril. 2002; 77: S19-20.

Evaluation of Risk Factors Associated with Endometriosis


