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ABSTRACT

 The true prevalence and risk factors for endometriosis in Jordanian women are not known. 
To estimate the prevalence of endometriosis, risk factors and related health problems in Jordanian 
women aged 15–55 years. A questionnaire-based cross-sectional study. Among the all-female 
participants (n=1772) endometriosis diagnosis was reported in 45 participants. Hence, the prevalence 
of endometriosis was 2.5% (45/1772). Endometriosis was more prevalent in those with long menstrual 
cycle  (e”7 days; n=18; 40%) and with frequent menstrual cycles (d” 21 days; n=14; 31.1%; p<0.001). 
Moreover, endometriosis was more prevalent in those with university education (23/45) and in 
divorced women (23/45). In participants with endometriosis, dyspareunia was more prevalent than 
in those without endometriosis (n=15; 48.4% and n=105; 27.8%, respectively; p=0.015). Women with 
endometriosis are more likely to have ovarian cysts (n=9; 20% vs n=122; 7.1%), a history of ovarian 
cystectomy (n=14; 31.1% vs n=24; 1.4%), an abnormal Pap smear (n=4; 8.9% vs n=2; 0.1%), and 
asthma (n=3; 6.7% vs n=39; 2.3%), with an overall p-value of <0.001. In our study, the prevalence of 
endometriosis was 2.5%. Frequent and prolonged periods, dysmenorrhea, dyspareunia and infertility 
are associated with endometriosis in Jordanian women.
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INTRODUCTION

 Endometriosis is a benign gynaecological 
disease defined as an inflammatory condition 
characterized by lesions of endometrial-like tissue 
outside of the uterus, and it is associated with 
pelvic pain and infertility1. The basic epidemiology 
of endometriosis has been difficult to assess for 
many reasons, including the following: (i) diagnosis 
can be definitively made only by direct visualization 
during laparoscopy or laparotomy and critically 

depends on the clinical expertise of the surgeon; 
(ii) a large proportion of women with the disease 
may be asymptomatic, which may lead to an 
underestimation in the number of cases; and (iii) 
culturally, pain symptoms related to periods are 
usually considered natural where women are often 
misguidedly taught to view severe pain during 
menses as normal, so that they do not seek medical 
care2-4. Consequently, many affected women remain 
undiagnosed; therefore, the true prevalence rate of 
this disease in the general population is unknown. 
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However, the prevalence in women of reproductive 
age is estimated to range between 10% and 15%5. 
The prevalence of endometriosis was 30.5% in 
women with benign gynaecologic diseases6, 4% in 
fertile women undergoing tubal sterilization7, and 
50% in infertile women8. One questionnaire-based 
study reported 4.0% prevalence of endometriosis9.

 A significant diagnostic delay is often 
reported with an estimated average delay of 7 years 
in the USA and 8 years in the UK10, 11. A high index 
of suspicion is important to diagnose endometriosis. 
Currently, the diagnostic gold standard is laparoscopy 
and peritoneal biopsy for histological confirmation or 
exclusion. The advantage of such procedures is that 
they allow direct visualization of the interior of the 
abdominal and pelvic cavities and can be used for 
both diagnostic and therapeutic purposes.

 The present study aimed to determine the 
prevalence of endometriosis and its symptoms in 
an unselected population of Jordanian women – a 
largely understudied population.

MATERIALS AND METHODS

 A  se l f -admin is te red ,  anonymous 
questionnaire was given to 1772 Jordanian women 
aged between 15 and 55 years. Participants 
were recruited during endometriosis awareness 
campaigns at universities, schools and shopping 
centres in Amman, Karak and Tafila during the period 
between March and July 2015. Participants were 
asked to fill the questionnaire before the awareness 
campaign. The questionnaire inquired about 
demographics, gynaecologic history, menstrual cycle 
characteristics and endometriosis-related symptoms. 
The diagnosis of endometriosis needed to be 
confirmed by a history of surgical diagnosis reports 
(laparoscopy and or laparotomy with histological 
confirmation). This study was approved by the 
Institutional Review Board of the Mutah Medical 
Faculty Ethics Committee (Reference Number: 
20142). All participants gave their written informed 
formal consent.

 The sample s ize calcu lat ion was 
based on the Kish formula (n0 = Z2 p q / e2) 
(3.84*0.10*0.90/0.0009 = 384, Z = 1.96; prevalence*1 
(p) = 10%; margin of error (e) = 3%). Considering a 

non-response rate of 10%, the desired sample size 
will be (384/0.9) or 427 respondents. Therefore, 
a minimum sample size of 427 respondents will 
be required for the overall study. However, 1772 
respondents were sampled for the entire study. 
Output: Critical ÷² = 3.8414588 with a Power (1-â 
err prob) = 0.987761212. 

 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’s exact test, where 
appropriate. Continuous variables were compared 
using the t test. The level of statistical significance 
was set at 0.05.

RESULTS

 We distributed 2250 questionnaires; 
we only managed to get 1772 completed ones 
(response rate is 79%). Initially we identified 
54 cases of endometriosis from a total of 1772 
participants. However, we did not include nine cases: 
four participants did not provide any evidence of 
surgical proof of endometriosis diagnosis, and five 
participants did not complete the questionnaire 
for unknown reasons, leading to a final total 
number of cases of 45 surgically confirmed cases 
of endometriosis; therefore, the estimated point 
prevalence of endometriosis in our study is 2.5% 
(45/1772).

 We then compared the demographic and 
gynaecologic profile of patients with endometriosis 
with those of the general female population surveyed 
(i.e. women without a diagnosis of endometriosis). 
The majority of participants with endometriosis 
[18/45 (40%)] were between 20 and 29 years old; half 
of the participants with endometriosis had university 
education with at least 1 year of college (51.1%). Half 
of the participants with endometriosis were divorced 
(51.1%). Most participants (33.3%) had private 
medical insurance. In patients with endometriosis, 
we found a statistically significant association with: 
(i) age, where the age group (20–29 years) had the 
highest prevalence of endometriosis (n=18; 40%; 
p<0.001); (ii) university education (n=23; 51.1%; 
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Table 1: Demographic features of study subjects

Characteristics General population Endometriosis  P value
 (no endometriosis) (n= 1727) patients (n=45)

Age group, n (%) 0.000
d” 19 442 (25.6) 4 (8.9) 
20–29 1026 (59.4) 18 (40.0) 
30–39 136 (7.9) 14 (31.1) 
40–49 97 (5.6) 8 (17.8) 
e”50 26 (1.5) 1 (2.2) 
Education level, %
School Education 566 (32.8) 14 (31.1) 0.002
University Education 1067 (61.8) 23 (51.1) 
Post Graduate Education 94 (5.4) 8 (17.8) 
Marital Status, %
Single 1355 (78.5) 14 (31.1) 0.000
Married 191 (11.1) 8 (17.7) 
Divorced 172 (9.96) 23 (51.1) 
Widowed 9 (0.52) 0 (0.0) 
Medical Insurance, %
Private 471 (27.3) 15 (33.3) 0.856
Public 527 (30.5) 14 (31.1) 
Military 344 (19.9) 5 (11.1) 
No insurance 385 (22.3) 11 (24.4) 

Table 2: Menstrual cycle characteristics of participants 

Characteristics General population Endometriosis  P value
N (%) (no endometriosis) (n=1727) patients (n=45)

Age at menarche, (n=1621) 0.284
d” 9 years 32 (1.9) 0 (0.0) 
9–11 years 242 (14.0) 11 (24.4) 
12–13 years 718 (41.6) 18 (40.0) 
e”14 years 629 (36.4) 16 (35.6) 
Cycle, n (%)
Regular 1207 (69.5) 32 (71.1) 0.895
Irregular 520 (30.1) 13 (28.9) 
Menstrual cycle length, n (%)
d” 21 days 4 (0.2) 14 (31.1) 0.000
21–34 days 1428 (82.7) 25 (55.6) 
>35 days 295 (17.1) 6 (13.3) 
Length of menses, n (%) 0.000
Short (<3 days) 403 (23.3) 2 (4.4) 
Average (3–6 days) 1040 (60.0) 25 (55.6) 
Long (e”7 days) 284 (16.4) 18 (40.0) 
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Table 3: Endometriosis-related symptoms among subjects

 General population Endometriosis  P value
 (no endometriosis) (n=1727) patients (n=45)

Menstrual cramps 953 (55.2) 23 (51.1) 0.001*

Dysmenorrhea 291 (16.9) 11 (24.4) 
Problems to conceive 7 (0.4) 2 (4.4) 
Chronic pelvic pain 7 (0.4) 1 (2.2) 
*chi-square=20.55

Table 4: Prevalence of dyspareunia among sexually active participants

           Endometriosis P-Value
  Yes No 

Dyspareunia Yes 15 (48.4%) 105 (27.8%) 0.015
 No 16 (51.6%) 273 (72.2%) 

Table 5: The relationship between the history of dysmenorrhea among 
first degree relatives and severity of dysmenorrhea in all participants

Endometriosis Severity of  History of dysmenorrhea  p-value
 dysmenorrhea(VAS) among first degree relatives 
  (elder sister, or mother)
  Yes No 

Yes n (%) < 7 16(51.6%) 3(23.1%) 0.081
 > 7 15(48.4%) 10(76.9%) 
No n (%) < 7 609(52.7%) 355(65.3%) 0.001
 > 7 547(47.3%) 189(34.7%) 

p=0.002); and (iii) marital status, where the highest 
proportion was divorced (n=23; 51.1%; p<0.001) 
(Table 1). 

 R e g a r d i n g  t h e  m e n s t r u a l  c y c l e 
characteristics of patients with endometriosis, the 
age at menarche and the regularity of menstrual cycle 
were not significantly associated with the presence 
of endometriosis with p-values of 0.284, and 0.895, 
respectively. However, menstrual cycle frequency (d” 
21 days; n=14; 31.1%) and length of menses (long: 
e”7 days; n=18; 40%) were significantly associated 
(p<0.001) with the presence of endometriosis (Table 
2). Moreover, women with endometriosis had higher 
rates of oral contraceptive use (n=13; 28.9%) than 
women without endometriosis (n=155; 9.0%), with 

a chi-square of 20.26 and p<0.001. The results also 
show that women with endometriosis were more 
prone to have dysmenorrhea (24.4% vs 16.9%), 
infertility (4.4% vs 0.4%) and chronic pelvic pain 
(2.2% vs 0.4%) with p=0.001 (Table 3).

 About half of the study participants with 
endometriosis (who are or were sexually active), 
suffered from dyspareunia (n=15; 48.45%) compared 
to participants without endometriosis (n=105; 
27.8%). This difference was statistically significant 
(p=0.015) (Table 4). 

 Participants with endometriosis had higher 
rates of a family history of dysmenorrhea among first-
degree relatives (elder sister, and/or mother); (n=32; 
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Table 6: Prevalence of gynecological and non-gynecological 
diseases in patients with and without endometriosis

Disease, n (%) Without With p-value
 endometriosis ( n=1727) endometriosis ( n=45)

Abnormal Uterine Bleeding 56 (3.2) 2 (4.4) NS
History of Ovarian Cyst 122  (7.1) 9  (20.0) 0.001
History of ovarian cystectomy 24 (1.4) 14 (31.1) 0.001
Abnormal Pap Smear 2  (0.1) 4  (8.9) 0.001
Cancer 6  (0.3) 0  (0.0) NS
Gynecological Infections 306  (17.7) 6  (13.3) NS
Allergy 109  (6.3) 1  (2.2) 0.001
Uterine Fibroid 18 (1.0) 2  (4.4) NS
Asthma 39 (2.3) 3  (6.7) 0.001
Hypertension 11 (0.6) 1  (2.2) NS
Migraines 45 (2.6) 1  (2.2) NS
None 1013  (57.4) 16  (35.6) NS

71.1%) than those  without endometriosis (n=1174; 
68.0%), but this difference was not statistically 
significant (chi-square=0.867; p=0.656). Participants 
(regardless of the presence of endometriosis 
diagnosis) with severe dysmenorrhea (VAS score 
e”7), had a strong association with a history of painful 
menstrual periods among first-degree relatives (elder 
sister, and/or mother) (n=611; 50.7%) compared 
to those without a history of painful menstrual 
periods among first-degree relatives (n=224; 
39.6%; chi-square=19.05; p<0.001). The severity of 
dysmenorrhea (VAS e”7) in those with endometriosis 
had no statistically significant association with the 
presence of dysmenorrhea in first-degree relatives 
(elder sister, and/or mother; p=0.081). Surprisingly, 
the severity of dysmenorrhea in participants 
without endometriosis had a statistically significant 
association with the presence of dysmenorrhea in 
first-degree relatives (elder sister, and/or mother; 
p=0.001) (Table 5).

 Finally, we estimated the prevalence of 
gynaecological and non-gynaecological diseases 
in all the study participants. We found that women 
with endometriosis had significantly higher rates of 
ovarian cysts (n=9; 20% vs n=122; 7.1%), ovarian 
cystectomy (n=14; 31.1% vs n=24; 1.4%), abnormal 
Pap smears (n=4; 8.9% vs n=2; 0.1%), asthma (n=3; 
6.7% vs n=39; 2.3%) and abnormal uterine bleeding 

(n=2; 4.4% vs n=56; 3.2%) with an overall p-value of 
<0.001 (Table 6).

DISCUSSION

 This study represents the first assessment 
of the basic epidemiology of endometriosis in Jordan, 
a representative of the general Arabic population. 
We found that the prevalence of endometriosis in 
this study was 2.5%. This number is close to that 
reported in the UK by Ballard et al13: 1.5%, and 
Pugsley (2007):141.44% . However, this number is 
lower than that reported worldwide: 4%9, 15. This is 
likely to be due to the methodological differences, 
with most studies drawing their samples from 
women attending gynaecological clinics, whereas 
our sample reflected the rates of endometriosis 
diagnosed within the population at large. However, 
this may be an underestimation as many women with 
endometriosis have few symptoms, and therefore 
never receive a clinical diagnosis or are unable or 
unwilling to seek medical care that would lead to a 
diagnosis of endometriosis.

 Our results show that associations were 
observed between a diagnosis of endometriosis and 
any of the menstrual cycle characteristics surveyed, 
including menstrual cycle length and duration of 
menses, which is in concordance with the widely 
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accepted notion that having a longer length of 
menses and a shorter cycle length are risks factors 
for endometriosis16. This is contrary to that shown in 
other report9.

 Significant associations were observed 
between endometriosis and dysmenorrhea, 
dyspareunia, fertility problems and chronic pelvic 
pain. Endometriosis usually causes pain symptoms 
that may start early in life. In a recent study in Jordan, 
the prevalence of primary dysmenorrhea was around 
28% and was found to negatively affect quality of 
life17. The prevalence of endometriosis among those 
with chronic pelvic pain is estimated to be as high 
as 70%18. Two-thirds of young adult females with 
chronic pelvic pain or dysmenorrhea had evidence 
of endometriosis, and approximately one-third of 
them had moderate to severe disease19.

 There is good evidence to suggest that 
women reporting multiple pain symptoms should 
undergo further appropriate investigation to exclude 
or confirm a diagnosis of endometriosis. The fact 
that divorced women had the highest prevalence of 
reported endometriosis may point out the possible 
negative effect of endometriosis on relationships, 
especially the sex life20. Women with endometriosis 
have a nine-fold increase in the risk of deep 
dyspareunia compared to the general female 
population of corresponding age13, 21. Dyspareunia 
mainly affects young women in their most sexually 
active years, which may compromise their fertility in 
addition to their struggle with the painful symptoms 
of endometriosis22. Our findings, which demonstrate 
that dyspareunia as a common complaint in patients 
with endometriosis, have already been shown by 
other reports23, 24.

 Women with endometriosis frequently 
suffer from autoimmune inflammatory diseases, 
hypothyroidism, fibromyalgia, chronic fatigue 
syndrome, allergies and asthma25. Our study shows 
that women with endometriosis have a higher 
prevalence of bronchial asthma; however, one study 
reported no association26. We also found that women 
with endometriosis have higher rates of abnormal 
uterine bleeding; this association was also reported 
in one old study from 195627. 

 Our data indicate that women with a 
surgical diagnosis of endometriosis have higher 
rates of the historical use of oral contraceptive pills, 
which has been confirmed in a previous report28. This 
finding may be due to the fact that dysmenorrhea is 
more prevalent in endometriosis patients, and the 
higher rates of past use of oral contraceptive pills 
is because this is the treatment commonly offered 
to young adult females with severe dysmenorrhea 
who have not responded well to non-steroidal anti-
inflammatory drugs29.

 It is well known that first-degree relatives 
of patients with endometriosis have a higher chance 
(four- to seven-fold) of developing endometriosis 
than that of the general population30. We found that 
women with endometriosis show a positive and 
statistically significant difference in terms of family 
history (mothers and sisters) of severe dysmenorrhea 
compared with those without endometriosis. It is 
possible that these mothers and sisters also had 
endometriosis, which was not diagnosed. This points 
out the importance of obtaining good family history 
when dealing with women with suggestive symptoms 
of endometriosis.

 The present study was limited by the fact 
that the self-reported status of being a patient with 
endometriosis was not verified by a review of medical 
records. It is likely that women who approached 
us and answered the questionnaire were those 
most interested in the topic, who knew someone 
with the disease or were themselves patients with 
endometriosis. Despite its limitations, our approach 
allowed us to obtain important data in a relatively 
quick and economical way. We could include women 
from all age groups and all socioeconomic strata in 
Jordan.

 In summary, to our knowledge, this is 
the first and only study ever conducted on the 
epidemiology of endometriosis in the Jordanian and 
Arabic populations. It provided important data and 
insights on this significant women’s health issue, 
which will promote additional research in this area. 
Our reported endometriosis prevalence of 2.5% in 
Jordanian women, which is lower than the 8–10% 
prevalence widely reported from hospital-based 
studies, reflects the prevalence of endometriosis 
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diagnosed in the general female population of 
Jordan. Our findings are expected to impact public 
health campaigns geared towards early diagnosis 
and management of reproductive problems in the 
Jordanian and other Arabic populations. We hope 
that our study will help to establish endometriosis 
as an important reproductive public health problem 
in Jordan.
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