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ABSTRACT

 The true prevalence and risk factors for endometriosis among women in UAE are unknown. 
Objectives: To estimate the prevalence of endometriosis among women in UAE aged 18 to 55 years, 
risk factors and related health problems. A questionnaire-based cross-sectional study exploring 
information about reproductive events and gynecological problems including endometriosis. Among 
participants (n= 3572) confirmed endometriosis diagnosis was reported by 55 women. Hence, the 
estimated prevalence of endometriosis was 1.5 % (55/3572). Endometriosis was more prevalent 
among age 20-29 years. Endometriosis was more prevalent among those with cycle irregularity and 
long menses (≥7 days) (41.8% & 27.3 % vs 30.7% & 18.8%) respectively. Moreover, endometriosis 
was more prevalent among divorced women (26 (0.7%) vs 3 (5.5%), p-0,003) in control. Women 
with endometriosis were found to have more severe dysmenorrhea (49.1% (27) vs 17.6% (618)), 
infertility (12.7% (7) vs 0.9% (32), chronic pelvic pain (18.2% (10)) and dysuria (18.2% (10)) vs 
(2.5% (88) and 3.1% (108) respectively), p <0.001. Women with endometriosis more frequently 
experience abnormal uterine bleeding (20% (11) vs 4.3% (153), p<0.0001), uterine fibroids (10.9% 
(6) vs 0.7% (24), p<0.0001), and ovarian cysts (38.2% (21) vs 7.2% (252), p<0.0001). Ovarian 
cysts surgery was also strongly associated with endometriosis diagnosis (21.8% (12) vs 0.7% (23), 
p<0.0001. In our study, the estimate prevalence of endometriosis is 1.5 %. Irregular and prolonged 
periods, dysmenorrhea, chronic pelvic pain, dysuria, being divorced and infertility are associated 
with endometriosis.No funding was received and there are no competing interests.
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INTRODUCTION

 Endometriosis is an oestrogen-dependent 
gynaecological disorder that is characterized by 
the presence of endometrial-like tissue outside the 
uterus with an inflammatory background1. Various 
risk factors have been described to be associated 

with endometriosis. Menstrual and reproductive 
risk factors include early menarche (d” age 11), 
shorter cycle length (d” 27 days), longer duration of 
menses and nulli- or reduced parity2, 3, environmental 
exposure to dioxins and dioxin-like compounds may 
be associated with an increased risk for developing 
endometriosis4-6, disrupted and defective immune 
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system and their associated growth factors and 
inflammatory markers may lead to an increased 
occurrence of endometriosis7, 8. Moreover, a 
strong underlying familial predisposition has been 
suggested, a young woman reported to have 
first-degree relatives with proven endometriosis 
will have approximately an eight-fold increased 
risk of developing the disease compared to a 
woman without a family history9. Concordance in 
monozygotic twins has also been described10.

 The basic epidemiology of endometriosis 
has been difficult to assess for many reasons, 
including that diagnosis can only be made definitively 
by direct visualization during invasive laparoscopy 
or laparotomy and critically depends on the clinical 
expertise of the surgeon; that a large proportion 
of women with the disease may be asymptomatic, 
which may lead to an underestimation in the number 
of cases; and that culturally, pain symptoms related 
to periods are perceived as a normal thing that 
women need to cope with without seeking medical 
care11-13. As a result, many affected women remain 
undiagnosed; and there is a significant diagnostic 
delay of 7 years in the USA, and 8 years in the 
UK14, 15,  therefore, the true prevalence rate of this 
disease in the general population is unknown. 
However, estimates of 5 – 15 % of women in their 
reproductive years within the general population 
suffer from endometriosis2, 16, 17. In addition, many of 
the foundational studies follow surgically confirmed 
endometriosis in highly selected patient populations 
in a clinical setting. The reported prevalence 
among women presenting for investigations of 
dysmenorrhoea is as high as 50 % and in women 
with infertility, it is estimated to be 40 – 50 % 17, 18. In 
a recent study in Jordan, the prevalence of primary 
dysmenorrhea was around 28% and was found to 
negatively affect the quality of life19. 

 The reported prevalence among those 
with chronic pelvic pain is estimated to be around 
70%|20. In those with chronic pelvic pain refractory 
to treatment, the prevalence of endometriosis 
is reported to be as high as 71%21. Two third of 
young adult females with chronic pelvic pain or 
dysmenorrhea have evidence of endometriosis 
and about one-third of these adolescents with 
endometriosis have moderate–severe disease 22. 
Although the majority of women with endometriosis 

are of child-bearing age, reports have also rarely 
described endometriosis in pre-menarchal girls 
and postmenopausal women2, 23. Prevalence of 
endometriosis in benign gynecologic diseases was 
reported as 30.5% (24), in fertile women undergoing 
tubal sterilization around 4%25, and up to 50% 
in infertile women26. Self-reported prevalence of 
endometriosis has been reported by some studies; 
4.0% in Puerto Rico27 and 2.5 % in Jordan28. 

 The present study aimed to determine the 
estimate prevalence of endometriosis, its symptoms 
and associated morbidities in non-clinical setup and 
an unselected population of Emirati women, a largely 
understudied population. In addition, we compared 
the results of our study with another Arabic study 
(Jordanian,28) to explore similarities and differences 
in endometriosis regionally.

METHODS

 A self-administered, questionnaire was 
given to 3572 women aged between 18-55 years 
residents of UAE, who are working or studying at 
the United Arab Emirates University in Al-Ain city 
in November 2016. Participants were recruited 
via email generated system. The questionnaire 
inquired about demographics, gynaecologic history, 
menstrual cycle characteristics, endometriosis 
related symptoms. In the questionnaire, the 
participants were asked “Have you ever been 
diagnosed with endometriosis? if yes; the diagnosis 
of endometriosis needed to be confirmed by a history 
of surgical diagnosis report (laparoscopy and or 
laparotomy with histological confirmation). This study 
was approved by the Institutional Review Board 
of the Division of Research and Graduate Studies 
Ethics Committee at UAEU (N- ERH-2016_5438 
(06/10/2016). Informed consent was obtained from 
participants. 

 To validate our methodology we defined 
the target population29 to obtain information about 
a larger group. The target population must be 
defined by shared characteristics assessed and 
measured accurately. Some of these characteristics 
include age, sex, language, ethnicity and residency. 
Our study clearly defined the target group as 
Emirati; females in the reproductive age (18-55). 
Furthermore, we aimed to collect information for 
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Table 1: Participants demographics (N = ~ 3572)

Characteristics                               General population                     Endometriosis  P- value
                             (no endometriosis)                           patients 
 n  (%) n  (%) (X2)

Age group:     <0.0001
d” 19 1218 (34.60) 17 (30.90) 
20–29 2098 (59.60) 21 (38.20) 
30–39 147 (4.20) 2 (3.60) 
40–49 40 (1.10) 10 (18.20) 
e”50 17 (0.50) 5 (9.10) 
Nationality:     0.873
UAE 2909 (82.60) 45 (81.80) 
Non-UAE 611 (17.40) 10 (18.20) 
Education level:     
School Education 284 (8.10) 2 (3.60) 0.001*
University Education 3078 (87.40) 45 (81.80) 
Post Graduate Education 136 (9.10) 5 (3.90) 
Marital Status:     
Single 3077 (87.40) 35 (63.60) 0.003*
Married 411 (11.70) 17 (30.90) 
Divorced 26 (0.70) 3 (5.50) 
Widowed 6 (0.20) 0  
Medical Insurance:     
Private 325 (9.20) 4 (7.30) 0.217*
Public 2959 (84.10) 51 (92.70) 
Military 62 (1.80) 0 (0.00) 
No insurance 171 (4.90) 0 (0.00) 

* Fisher’s Exact test

purposes of estimation (in our study prevalence and 
features of endometriosis) and hypothesis testing 
(eg, association between endometriosis and other 
variables of interest)29. To achieve these purposes, 
identical methods of assessment and data collection 
was used with all respondents so that the information 
for analysis is completely comparable.

 Sample size calculation was based on Kish 
formula (n0 = Z2 p q / e2) (3.84*0.10*0.90/0.0009=384, 
Z=1.96, prevalence* (P=10%), e=margin of error 
= 3%. *prevalence of endometriosis worldwide 
= 4-10%. Considering a non–response rate of 
10%, the desired sample size was (384/0.9) or 
427 respondents. Therefore, a sample of 427 
respondents’ was required for the overall study. 
However, 3572 respondents were sampled for the 

entire study.  Output: Critical c² = 3.8414588 with a 
Power (1-â err prob) =   0.987761230. 

 Statistical analysis was performed using 
SPSS version 20 (SPSS Inc, Chicago, IL, USA). 
Univariate statistical analyses were performed to 
describe the study population. Frequencies and 
proportions of categorical variables of those with 
and without disease were compared using either 
Pearson’s ÷2 test or Fisher exact test, where 
appropriate. Continuous variables were compared 
using the t-test. The level of statistical significance 
was set at 0.05. We calculated descriptive information 
of endometriosis-related questions for participants 
with and without endometriosis as absolute numbers 
and percentages.
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Table 3: Pain symptoms and infertility among study participants (N = ~ 3572)

                  Women without          Women with P-value
                      endometriosis        endometriosis
 n (%) n (%) (X2)

Menstrual cramps 1866 (53.00) 23 (41.80) 0.099
Severe Dysmenorrhea 618 (17.60) 27 (49.10) <0.0001
Problems to conceive 32 (0.90) 7 (12.70) <0.0001
Chronic pelvic pain 88 (2.50) 10 (18.20) <0.0001
Pain during urination 108 (3.10) 10 (18.20) <0.0001
Pain while defecating 192 (5.50) 5 (9.10) 0.241
Back pain during menses 1677 (47.60) 31 (56.40) 0.199
Use of pain killers regularly (N=3559) 1150 (32.8) 30 (55.6) <0.0001
Constipation (N=3575) 939 (26.7) 22 (40.0) 0.027

Table 2: Age of menarche and menstrual cycle features (N = ~ 3572)

Menstrual cycle                          Women without                    Women with  P-value
features                            endometriosis                      endometriosis
 n (%) n (%) (X2)

Age at menarche:      0.341*
d” 9 years 81 (2.30) 3 (5.50) 
9–11 years 722 (20.50) 11 (20) 
12–13 years 1846 (52.50) 25 (45.50) 
e”14 years 870 (24.70) 16 (29.10) 
Cycle:     
Regular 2446 (65.90) 32 (58.20) 0.071
Irregular 1073 (30.70) 23 (41.80) 
Length of menses:     0.081
Short (<3 days) 679 (19.30) 14 (25.50) 
Average (3–6 days) 2181 (62.00) 26 (47.30) 
Long (e”7 days) 660 (18.80) 15 (27.30) 

* Fisher’s Exact test

RESULTS

 The total number of participants who 
completed the study questionnaire was 3572. Of 
these only 55 participants reported having confirmed 
endometriosis diagnosis, making the overall 
prevalence 1.5%. Among our study participants, the 
number with UAE nationality was 2954, of them 45 
cases with endometriosis and non-Emirati 621, of 
them 10 cases with endometriosis. The estimated 
prevalence of endometriosis patients still 1.5%.

 As shown in table 1; majority of the study 
population were between the ages of 20 – 29 
years (59.6% vs 38.2% for those reporting no 
diagnosis of endometriosis vs those diagnosed with 
endometriosis respectively), whereas approximately 
one third of the participants were 19 years of age 
or under for both groups, making it the second 
largest age group. Among all the age groups, the 
group of women without endometriosis comprised 
of higher proportions when compared to those with 
the disease, except for the older age groups (40 
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Table 4: Comorbidities among study participants (N = ~ 3572)

Morbidities                          Women without                     Women with  P-value
                           endometriosis                    endometriosis 
 n (%) n (%) (X2)

Abnormal uterine bleeding 153 (4.30) 11 (20.00) <0.0001
Uterine fibroids 24 (0.70) 6 (10.90) <0.0001
Ovarian cysts 252 (7.20) 21 (38.20) <0.0001
Ovarian cysts surgery  23 (0.70) 12 (21.80) <0.0001
Abnormal PAP smear 6 (0.20) 0 (0.00) 1.00*
Gynecological infections 264 (7.50) 12 (21.80) <0.0001
Cancer 2 (0.10) 0 (0.00) 1.00*
Asthma 170 (4.80) 3 (5.50) 1.00*
Migraines 190 (5.40) 8 (14.50) 0.003
Allergies 398 (11.30) 8 (14.50) 0.453
Hypertension 56 (1.60) 2 (3.60) 0.224*

* Fisher’s Exact test

years and above), where an inverse pattern is seen 
(p<0.0001). Similarly the two groups significantly 
differed in the rest of the demographic characteristics 
(except for medical insurance where no difference 
was seen); generally showing more of participants 
from the women without endometriosis group 
achieving higher levels of education and are single.

 Though there was no statistically significant 
difference between the endometriosis group and 
those without the disease when it came to the age 
of menarche and menstrual cycle features, however, 
cycle irregularity and long menses (e”7 days) was 
more commonly reported by the endometriosis group 
(41.8% & 27.3 % vs 30.7% & 18.8%), as shown in 
Table 2.

 Almost half of those with endometriosis 
reported symptoms of severe dysmenorrhea 
compared to only 17.6% of those without 
endometriosis (49.1% [n-27] vs 17.6% [n- 618]), 
p <0.0001) and interestingly, reported symptoms 
of menstrual cramps for this latter group appear 
to be more frequent then those reported from the 
endometriosis group (53% [n- 1866] vs 41.8% [n- 
23]), however, this observation was not significant.  
Infertility was more frequently experienced by 
women with endometriosis, where 12.7% [n- 7] of 
them reported problems in conceiving compared 

to 0.9% [n- 32] of those without endometriosis. 
Also significant number of the endometriosis group 
reported chronic pelvic pain (18.2% [n- 10]) and 
pain during urination (18.2% [n- 10]) compared to 
those without the disease (2.5% [n- 88] and 3.1% 
[n- 108] respectively). A similar trend is seen with 
constipation with a significant number of affirmative 
responses from the endometriosis group with 
939 (26.7%) women without endometriosis vs 22 
(40.0%), p- 0.027) (Table 3). In addition, 28 (50.9%) 
women with endometriosis had endometrioma, 12 
(21.8%) of them underwent surgery. 

 Comorbidities among study participants are 
given in Table 4, showing greater burden of morbidities 
among women reporting diagnosis of endometriosis 
compared to those without endometriosis, where 
we see women with endometriosis more frequently 
experience abnormal uterine bleeding (20% [n- 11] 
vs 4.3% [n- 153], p<0.0001), uterine fibroids (10.9% 
[n- 6] vs 0.7% [n- 24], p<0.0001), and ovarian cysts 
(38.2% [n- 21] vs 7.2% [252], p<0.0001). Ovarian 
cysts surgery was also strongly associated with 
endometriosis diagnosis (21.8% [n- 12] vs 0.7% 
[n- 23], p<0.0001]. Whilst none of the women in the 
endometriosis group reported abnormal PAP smear 
nor any cancers, however, reports of gynaecological 
infections were three times more common among the 
endometriosis group (p = 0.001). There appeared 
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to be no associations between endometriosis and 
other morbidities as listed in table 4 except reports 
of migraines.

DISCUSSION

 Our results showed that probable estimate 
of endometriosis prevalence is 1.5% among Emirati 
women between the age group 18-55y, this is 
the  exact same result as other studies aimed to 
determine the prevalence in unselected populations 
(31, 32). In recent edition of BJOG, Eisenberg et al. 
(33) reports on a large population-based database 
study that found a point prevalence of endometriosis 
of 1% in women age 15–55 and 2% in the highest-
prevalence age group. They also found a slight 
increase in the incidence of endometriosis, however,  
it’s not clear if it is a true increase or simply due to an 
increased awareness of the disease and thus better 
diagnosis34. However, this number is lower than what 
has been reported worldwide - 4% (27, 28, 35). This 
is likely to be due to the differences in methodology 
or ethnic differences, with most studies drawing 
their samples in clinical setting, whereas our sample 
reflected the rates of diagnosed endometriosis within 
unselected population. 

 Our results show that associations were 
observed between a diagnosis of endometriosis 
and menstrual cycle characteristics. Our participants 
with endometriosis had more irregular periods and 
longer duration of menses which is in concordance 
with the widely accepted notion that having a longer 
length of menses and having shorter cycle length are 
risks factors for endometriosis36, contrary to what has 
been shown in another report27.

 Significant associations were observed 
between endometriosis and dysmenorrhea, fertility 
problems, and chronic pelvic pain. Endometriosis 
usually causes pain symptoms which may start 
early in life. However, endometriosis can be 
asymptomatic, only coming to a clinician’s attention 
during evaluation for infertility. In a recent study in 
Jordan, the prevalence of primary dysmenorrhea 
was around 28% and was found to negatively affects 
the quality of life 19. 

 Our results showed around 50% of 
women with endometriosis diagnosis had severe 
dysmenorrhea, this is in concordance with a recent 

study where dysmenorrhea was the chief complaint, 
reported by 62% of women with mainly peritoneal 
endometriosis37. 

 Around 18% of women with endometriosis 
reported to have chronic pelvic pain. One recent 
review that included 27 publications based on 
estimation of prevalence of endometriosis showed 
that the average prevalence of endometriosis in 
women with self-reported chronic pelvic pain was 
28.7%. 38. Prevalence of endometriosis among those 
with chronic pelvic pains is estimated to be as high 
as 70%20. Two third of young adult females with 
chronic pelvic pain or dysmenorrhea have evidence 
of endometriosis and about one-third of these 
adolescents with endometriosis have moderate–
severe disease22.

 Due to cultural sensitivity, we were not able 
to ask about dyspareunia. Interestingly we found that 
among those with endometriosis, divorced women 
were 5.5 % and this may be a reflection of difficult 
marital environment in which endometriosis may 
be negatively affecting relationships especially sex 
life39,40, 41. Women with endometriosis have a nine-
fold increase risk of deep dyspareunia in comparison 
to the general female population of corresponding 
age42, 43. Dyspareunia affects mainly young women 
in their most sexually active years, which may 
compromise their fertility in addition to struggling 
with the painful symptoms of endometriosis|44 

 Ovarian endometriomas are present in 
17–44% of patients with endometriosis, and may 
be associated with infertility, dysmenorrhea and 
chronic pelvic pain45. In our study 28 (50.9%) women 
with endometriosis had endometrioma, 12 (21.8%) 
of them underwent surgery. This means that one 
in every 5 women with endometriosis will have 
ovarian surgery for ovarian endometrioma. This is 
an alarming fact as there is substantial evidence 
that the possibility of damage to the ovarian reserve 
after excision of the endometrioma is high, as has 
been shown in two recent systematic reviews, 
reporting consistent evidence on the reduction of 
ovarian reserve, evaluated with serum anti-Mullerian 
hormone (AMH) levels, after excisional surgery for 
ovarian endometrioma46, 47. 

 Our study showed a lower estimate of the 
prevalence of endometriosis than that in another 
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study on Arabic population; the Jordanian study 
(28) with  a difference of 1% (1.5 vs 2.5%). This may 
be due to the larger sample size. However, when 
looking at the demographics of the two sites of the 
populations; they are almost the same. Moreover, the 
comorbidities showed different patterns with more 
abnormal uterine bleeding and fibroids among Emirati 
endometriosis patients. Women with endometriosis 
frequently suffer from autoimmune inflammatory 
diseases, hypothyroidism, fibromyalgia, chronic 
fatigue syndrome, allergies and asthma (48, 49). 
Our results show no association with allergies and 
asthma among those with endometriosis; this in 
concordance with other reports (50) this may be due 
to the environmental and climate factors as UAE 
is a desert area.  However, Jordanian women with 
endometriosis showed more allergies and asthma; 
this may be due to the difference in environmental 
exposures between the two countries (Table 5).

 A weak point in our study is that we don’t 
have verified reports of medical records, only self- 
reported diagnosis. However, in a recent large study 
from Sweden; authors concluded that self-reported 
data on endometriosis are moderately accurate and 
may be useful in studies when register data are not 
available (51) and (52, 53)., which is the case with 
our study. Self-reported surveys had been validated 
in nonfatal myocardial infarction (54), self-reported 
cases of stroke and acute myocardial infarction 
(55), self-reported hypertension and/or proteinuria 
during past pregnancies and actual clinical findings 

(56) and self-reported cases of Type II diabetes 
(57). Despite its limitations, our approach allowed 
us to obtain important data in a relatively quick and 
economical way. Moreover, we were able to include 
women from all age groups, education levels and all 
socioeconomic strata in UAE. 

 In summary, this, the f irst—to our 
knowledge— and only study ever conducted on 
the epidemiology of endometriosis in the UAE, 
has obtained important data and insights about 
this significant women’s health issue that will 
promote additional research in this area with larger 
sample size. We believe our study may encourage 
healthcare policy makers to have a national 
registry of all cases of endometriosis. Our reported 
endometriosis prevalence of 1.5%, while lower than 
the 8–10% prevalence widely reported from hospital-
based studies, may reflect the estimate prevalence 
of diagnosed endometriosis in the UAE general 
population. Our findings are expected to impact 
public health campaigns geared towards early 
diagnosis/management of reproductive problems in 
the UAE and other Arabic populations. We hope that 
our study will help to establish endometriosis as an 
important reproductive public health problem in the 
UAE.

ACKNOWLEDGMENT

 We thank all College of Medicine & Health 
Sciences medical students involved in awareness 
endometriosis campaigns and all study participants.

REFERENCES

1. Giudice LC. Endometriosis. New England 
Journal of Medicine.; 362(25):2389-98 
(2010).

2. Cramer DW, Missmer SA. The epidemiology 
of endometriosis. Ann N Y Acad Sci.; 955:11-
22 (2002).

3. Moen MH, Schei B. Epidemiology of 
endometriosis in a Norwegian county. Acta 
Obstet Gynecol Scand.; 76(6):559-62 (1997).

4. Birnbaum LS, Cummings AM. Dioxins and 
endometriosis: A plausible hypothesis. 
Environ Health Perspect.; 110(1):15-21 
(2002).

5. Pauwels A, Schepens PJ, D’Hooghe T, 
Delbeke L, Dhont M, Brouwer A, et al. The 
risk of endometriosis and exposure to dioxins 
and polychlorinated biphenyls: A case-control 
study of infertile women. Hum Reprod.; 
16(10):2050-5 (2001).

6. Simsa P, Mihalyi A, Schoeters G, Koppen G, 
Kyama CM, Den Hond EM, et al. Increased 
exposure to dioxin-like compounds is 
associated with endometriosis in a case-
control study in women. Reprod Biomed 
Online; 20(5):681-8 (2010).

7. Guo S-W, Simsa P, Kyama CM, Mihalyi A, 



273AL-JEFOUT et al., Biomed. & Pharmacol. J.,  Vol. 11(1), 265-275 (2018)

Fulop V, Othman E-ER, et al. Reassessing 
the evidence for the link between dioxin and 
endometriosis: From molecular biology to 
clinical epidemiology. Mol Hum Reprod.; 
15(10):609-24 (2009).

8. Bock KW, Kohle C. Ah receptor: Dioxin-
mediated toxic responses as hints to 
deregulated physiologic functions. Biochem 
Pharmacol. ; 72(4):393-404 (2006).

9. Simpson JL, Bischoff FZ. Heritability and 
molecular genetic studies of endometriosis. 
Ann N Y Acad Sci.; 955:239-51 (2002).

10. Hadfield RM, Mardon HJ, Barlow DH, 
Kennedy SH. Endometriosis in monozygotic 
twins. Fertility and Sterility.; 68(5):941-2 
(1997).

11. Vercellini P, Trespidi L, De Giorgi O, Cortesi 
I, Parazzini F, Crosignani PG. Endometriosis 
and pelvic pain: relation to disease stage and 
localization. Fertility and sterility.; 65(2):299-
304 (1996).

12. Vigano P, Parazzini F, Somigliana E, 
Vercellini P. Endometriosis: epidemiology and 
aetiological factors. Best practice & research 
Clinical obstetrics & gynaecology.; 18(2):177-
200 (2004).

13. Missmer SA, Cramer DW. The epidemiology 
of endometriosis. Obstetrics and gynecology 
clinics of North America.; 30(1):1-19, vii 
(2003).

14. Jan H, Shakir F, Haines P, Kent A. Diagnostic 
Delay for Superficial and Deep Endometriosis 
in the United Kingdom: A First Quantitative 
Study. Journal of Minimally Invasive 
Gynecology.; 21(6):S127 (2014).

15. Hadfield R, Mardon H, Barlow D, Kennedy 
S. Delay in the diagnosis of endometriosis: a 
survey of women from the USA and the UK. 
Human Reproduction.; 11(4):878-80 (1996).

16. Vinat ier D, Cosson M, Dufour P. Is 
endometriosis an endometrial disease? 
European Journal of Obstetr ics and 
Gynecology and Reproductive Biology.; 
91(2):113-25 (2000).

17. Eskenazi B, Warner ML. Epidemiology of 
endometriosis. Obstetrics and Gynecology 
Clinics of North America.; 24(2):235-58 
(1997).

18. Hemmings R, Rivard M, Olive DL, Poliquin-
Fleury J, Gagne D, Hugo P, et al. Evaluation 
of risk factors associated with endometriosis. 

Fertility and Sterility; 81(6):1513-21 (2004).
19. Al-Jefout M, Abu-Fraijeh S, Hijazeen J, Al-

Qaisi R, Al-Ma’aitah O, Al-Ma’aitah O, et 
al. Dysmenorrhea: Prevalence & Impact on 
Quality of Life among Young Adult Jordanian 
Females. Journal of Pediatric and Adolescent 
Gynecology. (2014).

20. Louis GMB, Hediger ML, Peterson CM, 
Croughan M, Sundaram R, Stanford J, et 
al. Incidence of endometriosis by study 
population and diagnostic method: the ENDO 
study. Fertility and sterility.; 96(2):360-5 
(2011).   

21. Al-Jefout M, Alnawaiseh N, Yaghi S, Alqaisi 
A. Prevalence of Endometriosis and Its 
Symptoms among Young Jordanian Women 
with Chronic Pelvic Pain Refractory to 
Conventional Therapy. Journal of obstetrics 
and gynaecology Canada : JOGC = Journal 
d’obstetrique et gynecologie du Canada : 
JOGC. 2017. Epub 2017/09/12.

22. Suvitie PA, Hallamaa MK, Matomäki JM, 
Mäkinen JI, Perheentupa AH. Prevalence of 
Pain Symptoms Suggestive of Endometriosis 
Among Finnish Adolescent Girls (TEENMAPS 
Study). Journal of Pediatric and Adolescent 
Gynecology. (2015).

23. Sasson IE, Taylor HS. Aromatase inhibitor 
for treatment of a recurrent abdominal wall 
endometrioma in a postmenopausal woman. 
Fertility and Sterility.; 92(3):1170.e1-.e4 
(2009).

24. Tanmahasamut P, Noothong S, Sanga-Areekul 
N, Silprasit K, Dangrat C. Prevalence of 
endometriosis in women undergoing surgery 
for benign gynecologic diseases. Journal 
of the Medical Association of Thailand= 
Chotmaihet thangphaet.; 97(2):147-52 
(2014).

25. Fuentes A, Escalona J, Céspedes P, 
Espinoza A, Johnson MC. [Prevalence of 
endometriosis in 287 women undergoing 
surgical sterilization in Santiago Chile]. 
Revista medica de Chile.; 142(1):16-9 (2014).

26. Ozkan S, Murk W, Arici A. Endometriosis and 
infertility. Annals of the New York Academy 
of Sciences.; 1127(1):92-100 (2008).

27. Flores I, Abreu S, Abac S, Fourquet J, Laboy 
J, Rios-Bedoya C. Self-reported prevalence 
of endometriosis and its symptoms among 



274 AL-JEFOUT et al., Biomed. & Pharmacol. J.,  Vol. 11(1), 265-275 (2018)

Puerto Rican women. International Journal 
of Gynaecology & Obstetrics.; 100(3):257-61 
(2008).

28. Al-Jefout M NA, Odainat B, Sami R, 
Alnawaiseh N. . Questionnaire-Based 
Prevalence of Endometriosis and its 
Symptoms in Jordanian Women. Biomed 
Pharmacol J; 10(2):699-706 (2017).

29. Boyle MH. Guidelines for evaluating 
prevalence studies. Evidence-Based Mental 
Health.; 1(2):37-9 (1998).

30. Kish L. Survey sampling. New York John 
Wiley & Sons, Inc; 1965. 664 p.

31. Ballard K, Seaman H, De Vries CS, Wright 
J. Can symptomatology help in the diagnosis 
of endometriosis? Findings from a national 
case–control study—Part 1. BJOG: An 
International Journal of Obstetrics & 
Gynaecology.; 115(11):1382-91 (2008).

32. Pugsley Z, Ballard K. Management of 
endometriosis in general practice: the 
pathway to diagnosis. Br J Gen Pract.; 
57(539):470-6 (2007).

33. Eisenberg VH, Weil C, Chodick G, Shalev 
V. Epidemiology of endometriosis: a large 
population based database study in a 2 
million member health care provider. BJOG: 
An International Journal of Obstetrics & 
Gynaecology. (2017).

34. Goodman LR, Franasiak JM. Efforts to 
redefine endometriosis prevalence in low risk 
patients. BJOG: An International Journal of 
Obstetrics & Gynaecology. (2017).

35. Eskenazi B, Warner ML. Epidemiology of 
endometriosis. Obstetrics and gynecology 
clinics of North America.; 24(2):235-58 
(1997).

36. Cramer DW, Missmer SA. The epidemiology 
of endometriosis. Annals of the New York 
Academy of Sciences.; 955:11-22 (2002); 
discussion 34-6, 396-406.

37. Bellelis P, Dias Jr JA, Podgaec S, Gonzales 
M, Baracat EC, Abrão MS. Epidemiological 
and clinical aspects of pelvic endometriosis: 
series of cases. Revista da Associacao 
Medica Brasileira.; 56(4):467-71 (2010).

38. Guo S-W, Wang Y. The prevalence of 
endometriosis in women with chronic pelvic 
pain. Gynecologic and obstetric investigation.; 
62(3):121-30 (2006).

39. Ferrero S, Esposito F, Abbamonte LH, 

Anserini P, Remorgida V, Ragni N. Quality 
of sex life in women with endometriosis and 
deep dyspareunia. Fertility and sterility.; 
83(3):573-9 (2005).

40. Fritzer N, Haas D, Oppelt P, Hornung D, 
Wölfler M, Ulrich U, et al. More than just 
bad sex: sexual dysfunction and distress 
in patients with endometriosis. European 
Journal of Obstetrics & Gynecology and 
Reproductive Biology.; 169(2):392-6 (2013).

41. Gupta S, Harlev A, Agarwal A, Reynolds N, 
Beydola T, Haroun N. Endometriosis: Impact 
on Patient Quality of Life.  Endometriosis: 
Springer; p. 75-8 (2015).

42. Ballard KD, Seaman HE, De Vries CS, 
Wright JT. Can symptomatology help in the 
diagnosis of endometriosis? Findings from a 
national case–control study—part 1. BJOG: 
An International Journal of Obstetrics & 
Gynaecology.; 115(11):1382-91 (2008).

43. Vercellini P, Somigliana E, Buggio L, 
Barbara G, Frattaruolo MP, Fedele L. “I Can’t 
Get No Satisfaction”: deep dyspareunia 
and sexual functioning in women with 
rectovaginal endometriosis. Fertility and 
sterility.; 98(6):1503-11. e1 (2012).

44. Hummelshoj L, De Graaff A, Dunselman 
G, Vercell ini P. Let’s talk about sex 
and endometriosis. Journal of Family 
P lann ing and Reproduct ive  Heal th 
Care.:jfprhc-2012-100530 (2013).

45. Gelbaya TA, Nardo LG. Evidence-based 
management of endometrioma. Reproductive 
biomedicine online ; 23(1):15-24 (2011).

46. Raffi F, Metwally M, Amer S. The impact 
of excision of ovarian endometrioma on 
ovarian reserve: a systematic review and 
meta-analysis. The Journal of Clinical 
Endocrinology & Metabolism.; 97(9):3146-54 
(2012).

47. Somigliana E, Berlanda N, Benaglia L, Viganò 
P, Vercellini P, Fedele L. Surgical excision 
of endometriomas and ovarian reserve: a 
systematic review on serum antimüllerian 
hormone level modifications. Fertility and 
sterility.; 98(6):1531-8 (2012).

48. Sinaii N, Cleary SD, Ballweg ML, Nieman 
LK, Stratton P. High rates of autoimmune and 
endocrine disorders, fibromyalgia, chronic 
fatigue syndrome and atopic diseases among 
women with endometriosis: a survey analysis. 



275AL-JEFOUT et al., Biomed. & Pharmacol. J.,  Vol. 11(1), 265-275 (2018)

Human reproduction.; 17(10):2715-24 (2002).
49. Peng Y-H, Su S-Y, Liao W-C, Huang C-W, Hsu 

CY, Chen H-J, et al. Asthma is associated with 
endometriosis: A retrospective population-
based cohort study. Respiratory Medicine. 
(2017).

50. Ferrero S, Petrera P, Colombo BM, 
Navaratnarajah R, Parisi M, Anserini P, et al. 
Asthma in women with endometriosis. Human 
reproduction.; 20(12):3514-7 (2005).

51. Saha R, Marions L, Tornvall P. Validity of self-
reported endometriosis and endometriosis-
related questions in a Swedish female twin 
cohort. Fertility and sterility; 107(1):174-8. e2 
(2017).

52. Missmer SA, Hankinson SE, Spiegelman 
D, Barbieri RL, Malspeis S, Willett WC, et 
al. Reproductive history and endometriosis 
among premenopausal women. Obstetrics 
& Gynecology.; 104(5, Part 1):965-74 (2004). 

53. Treloar SA, T O’Connor D, O’connor 
VM, Martin NG. Genetic influences on 
endometriosis in an Australian twin sample. 

Fertility and sterility. ; 71(4):701-10 (1999).
54. Meisinger C, Schuler A, Löwel H. Postal 

questionnaires identified hospitalizations for 
self-reported acute myocardial infarction. 
Journal of clinical epidemiology.; 57(9):989-
92 (2004).

55. Machón M, Arriola L, Larrañaga N, Amiano 
P, Moreno-Iribas C, Agudo A, et al. Validity of 
self-reported prevalent cases of stroke and 
acute myocardial infarction in the Spanish 
cohort of the EPIC study. J Epidemiol 
Community Health.; 67(1):71-5 (2013).

56. Falkegård M, Schirmer H, Løchen ML, Øian 
P, Acharya G. The validity of self reported 
information about hypertensive disorders 
of pregnancy in a population based survey: 
the Tromsø Study. Acta obstetricia et 
gynecologica Scandinavica; 94(1):28-34 
(2015).

57. Iser BPM, Malta DC, Duncan BB, de Moura L, 
Vigo Á, Schmidt MI. Prevalence, correlates, 
and description of self-reported diabetes in 
Brazilian capitals–results from a telephone 
survey. PLoS One.; 9(9):e108044 (2014).


