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Introduction
Endometriosis is a benign gynecological disorder [1] with multifactorial etiology 

[2]. And endometriosis is the presence of endometrial tissue anywhere in the body 
apart from uterine cavity as an ectopic tissue [1,3]. The prevalence of endometriosis is 
not known exactly because there might be a lot of women with endometriosis who are 
not having any sign or symptom [4] but it is estimated that in 2%-22% of asymptomatic 
women, in 35%-50% infertile women and in 80% of women with chronic pelvic pain 
endometriosis in present [4,5].

One of the most widely accepted theories for explaining endometriosis is Sampson’s 
theory. He believed that retrograde flow of the endometrial tissue through the fallopian 
tubes into the pelvic cavity leads to implantation of the tissue and scarring and adhesions 
into surrounding tissues [6-8]. According to this theory most of the epidemiological 
researches have focused on menstrual cycle characteristics of patients [9,10]. Thus the 
short menstrual cycles(less than 28 days), menstruation phase lasting 5 days or more, 
menarche before the age of 11, heavy menstrual flow and low parity are considered 
risk factors for endometriosis [11-14]. One thing which is present in all the mentioned 
risk factors is prolonged exposure to estrogen that leads to proliferation of endometrial 
tissue and endometriosis development [15,16]. Although Cramer, et al. proved that 
these risk factors were present in patients with endometriosis but Hitchkok and Lui 
were against their claim [17]. Different studies over the role of environmental factors 
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Abstract
Background: Recent studies have found an inconsistent association between BMI and 

endometriosis. The target of this study is to compare the menstrual characteristics and BMI 
in women with and without endometriosis.

Methods and Materials: This study was performed on a 417 women aged between 
15-45 years old who had been hospitalized in women`s ward of Babol Clinic and Ruhani 
hospital between August 2008 to August 2014. All participants had undergone laparotomy 
or laparoscopy. The patients were divided into 2 groups: Target group which has been 
diagnosed with endometriosis and Control group without endometriosis. The information 
which was collected from patients included: Characteristics of their menstrual cycle BMI 
and Demographic profile.

Results: A total of 119 women with endometriosis the mean age of 32.8 ± 6.4 years 
were placed in case group and 298 women with mean age of 32.4 ± 8.7 years were 
considered as control group. The findings like menarche before the age of 12 (P<0.038), 
menstrual cycle of 24 days or less (P=0.006), menstruation lasting 7days or more (p=0.006) 
(OR, 1.09 CI, 0.50-2.38) and the age of first sexual contact 17 years or older (p=0.007) 
(OR, 2.84 CI, 1.44-5.59) had been mostly found in women diagnosed with endometriosis. 
Endometriosis was more common in women with heavy menstrual flow (p<0.001) (OR, 
3.63CI, 2.29-5.76) or history of dysmenorrhe (p<0.001) (OR, 7.65 CI, 4.76-12.28). There 
was a correlation between BMI and Occurrence endometriosis up to the age of 29 in such 
a way that endometriosis was mostly associated with higher BMI.

Conclusion: Early menstrual characteristics and high BMI is more common in women 
with endometriosis.

Keywords: Endometriosis, Body mass index, Body shape, Menstrual characteristics, 
Dysmenorrhea
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in formation of endometriosis like smoking [18,19], alcohol or 
caffeine consumption [20-22] or BMI [6,9,23-26] have led to 
different conclusions.

Heavy menstrual bleeding is one of the common health 
problems in women [27]. Some studies have considered signs 
like heavy menstrual bleeding, dyspareunia, dysmenorrhea 
and irregular menses as causative factors of endometriosis but 
whether they cause endometriosis or they are risk factors still 
remains controversial [28,29]. 

Since studies about the role of BMI and menstrual 
characteristics in women with and without endometriosis have 
been inconclusive and inconsistent and since such a study have 
not been performed in Iran. Thus, the objective of this study was 
to compare the menstrual factors and BMI with in women with 
and without endometriosis.

Materials and Methods
This case control study was made over 417 women aged 15-45 

years old who had been hospitalized with different gynecological 
disorders in Babol Clinic and Rohani Hospital undergoing 
laparotomy or laparoscopy between August 2008-August 2014. 
For the purpose of data collection the files of the patients were 
reviewed and they were called to obstetric and gynecological 
clinic in Rohani hospital in order to fill the designed questionnaire 
in their presence with their consent and their answers. According 
to the pathology reports the patients were divided into 2 groups: 
case group which has been diagnosed with endometriosis (119 
women) and Control group which has been diagnosed without 
endometriosis (298 women).

Those patients diagnosed with uterine myoma or ectopic 
pregnancy was excluded from our study. The ages of women 
were homogenized and the information prior to appearing of 
endometriosis was collected. These criteria about the patients 
were collected: age, socioeconomic status, the age at first child 
delivery ,age at menarche, smoking, history of dysmenorrhea, 
menstrual cycle duration and menstruation phase duration, age at 
first sexual intercourse, intercourse near the onset of menstrual 
cycle or within this period, chronic pain during menstrual cycle, 
menarche before the age of 11, menstruation lasting more than 5 
days, menstrual cycle longer than 28 days, heavy menstrual flow, 
parity, gravity, height and weight and BMI at the time of diagnosis 
of endometriosis, size and shape of the body within last five years 
of life according to women’s own ideas which can be evaluated 
according to figure 1 [30,31]:

This study has been approved by research center and ethics 
committee of Babol Medical College. All subjects had given a 
written consent prior participating in the study.

The data were entered into SPSS22 software and the analysis 
was done using chi-square، t-testو logistic regression test. 
P-value=5% and CI= 95% was considered logical and meaningful.

Findings: The mean age of case group was 32.8 ± 6.4. 
The mean age of control group was 32.8 ± 8.7. There was a 
significant association between history of infertility, marital 
status, educational level, socioeconomic status, number of parity 
and gravity, number of live births, age at the time of first sexual 
intercourse and occurrence of endometriosis (Table 1).

Table 2 shows the odds ratio and adjusted odd ratio for the age 
at menarche, menstrual phase length, menstrual cycle length, age at 
first sex and age at first child birth that shows significant association 
between them and occurrence of endometriosis, but in calculation of 
adjusted OR There was no effect of age at menarche over happening 
of endometriosis so it was omitted and Finally it was found that 
in women with cycles of 24 days of less, menstruation phase of 7 
days or longer and who had their first intercourse later in their lives 
endometriosis was more common (Table 2).

Table 2 shows the odds ratio and adjusted odd ratio for the 
increase the intensity of bleeding, dysmenorrhea and sex during 
menstruating that shows significant association between them 
and occurrence of endometriosis. But in calculating of adjusted 
OR there was no effect of age at menarche over happening 
of endometriosis so it was omitted. Finally it was found that 
in women with heavy menstrual flow and in women with 
dysmenorrhea endometriosis was more common. There was no 
significant association between having sexual contact during 
menstrual cycle and endometriosis (Table 3).

 

Figure 1: The size and shape of the body in the last 5 consecutive years up 
to the current age.

demographic and 
productive characteristics

With endometriosis
N=119
N(%)

Without endometriosis
N=298
N(%)

p-value

Education
Less than high school 
diploma
Diploma and higher

41(34.4)
78(65.6)

132(44.2)
166(55.8) 0.0.41

Socio-economic status 
Weak 
Average 
Good

17(14.3)
73(61.3)
29(24.4)

64(21.5)
191(64.1)
43(14.4) <0.001

History of smoking
No
yes

116(97.5)
3(2.5)

277(93)
21(7) 0.053

Alcohol and drugs
No
yes

119(100)
0(0)

294(98.7)
4(1.3) 0.259

History of infertility
No
yes

29(26.9)
79(73.1)

167(80.7)
40(19.3) <0.001

marital status 
Married 
Single

108(90.75)
11(9.25)

207(69.46)
91(30.54) <0.001

parity(Mean ± SD) 1.3 ± 0.4 1.9 ± 0.9 0.001
Gravity(Mean ± SD) 1.83 ± 1 2.26 ± 1.09 0.015
Age, y(Mean ± SD) 32.8 ± 6.4  32.4 ± 7.8 0.51
Age at menarche, y
(Mean ± SD) 12.76 ± 1.3 12.93 ± 1.1 0.23

Age at first sex, y
(Mean ± SD) 22.19 ± 4.6 20.93 ± 4 0.012

age at first child, y
(Mean ± SD) 22.91 ± 3.8 22.95 ± 3.9 0.24

Table 1: A comparison of distribution of demographic and reproductive 
characteristics in two groups of patients’ with and without endometriosis.
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BMI of patients was measured according to their height and 
weight at the time of diagnosis of endometriosis in them. For 
calculating BMI of patients at different ages and at the time of 
menarche we used picture 1-9 below. The corresponding BMI 
from picture 1 to 9 is 18.5, 19.5, 20.7, 22.8, 26.4, 31.6, 35.9, 40, 
and 45 respectively [30,31]. The credibility of this method was 
evaluated by comparing the calculated BMI using the recorded 
height and weight of patients in their files and BMI of above 
pictures. The credibility of this technique has been approved in 
other studies as well [32,33]. Although mean of BMI in patients 
with endometriosis was higher at the time of diagnosis, but this 
difference was not significant. According to this picture BMI of 
women with endometriosis at different ages were higher. The 
association between BMI and endometriosis at the age of 30 and 
above was not significant (Table 4).

There was no significant association between weight, height, 
BMI with endometriosis at the time of diagnosis (Table 5).

 According to collected information, by increase in height the 
incidence of endometriosis reduces. There was no significant 
association between endometriosis and BMI (Table 6).

characteristics
Case
N=119
N(%)

Control
N=298
N(%)

Unadjusted
OR(95% CI)b p-value Adjusted

OR(95% CI)
Adjusted
p-value

Age at menarche, y
<12

12-13
 ≥14

17(14.3)
73(61.3)
29(24.4)

19(6.4)
205(68.8)
74(24.8)

1(-)
0.39(0.19-0.80)
0.43(0.20-0.95) 0.038

c

1(-)
0.38(0.18-0.80)
0.42(0.18-0.95) 0.039

Cycle length, d
≤24

25-29
30-34
 ≥35

8(6.7)
73(61.3)
33(27.7)
5(4.2)

5(1.7)
166(56.3)
83(28.1)
41(3.9)

1(-)
0.27(0.08-0.86)
0.24(0.07-0.81)
0.07(0.01-0.32) 0.006

d

1(-)
0.60(0.13-2.75)
0.41(0.08-1.95)
0.07(0.13-0.45) 0.002

Menstrual phase length, d
≤4
5-6
 ≥6

11(9.2)
31(26.1)
77(64.7)

27(9.1)
127(42.6)
144(48.3)

1(-)
0.59(0.26-1.33)
1.31(0.61-2.78) 0.006

e

1(-)
0.56(0.24-1.29)
1.09(0.50-2.38) 0.032

Age at first sex, y
≤17

18-20
 ≥21

13(10.9)
30(25.2)
65(54.6)

58(19.5)
47(15.8)
102(34.2)

1(-)
2.84(1.33-6.06)
2.84(1.44-5.59) 0.007

f

1(-)
3.41(1.56-7.45)
2.90(1.45-5.79) 0.004

b: CI confidence interval 
c: Adjusted odds ratio with menstrual phase and Menstrual cycle
d: Adjusted odds ratio with Dysmenorrhea, menstrual age, body mass index at menarche
e: Adjusted odds ratio with Age of menstruation and bleeding intensity
f: Adjusted odds ratio with Menstrual age and severity of bleeding and menstrual phase

Table 2: The adjusted odds ratio (OR) and unadjusted OR of characteristics of the menstrual cycle and age at first sex.

characteristics
Case

N=119
N(%)

Control
N=298
N(%)

ORb(95% CI) p-value Adjusted
OR(95% CI)

Adjusted
p-value

Increase the intensity of bleeding 
 No 
Yes

64(53.8)
55(46.2)

241(80.9)
57(19.1)

3.63(2.29-5.76) <0.001 c

2.27(1.34-3.83) <0.001

Dysmenorrhea 
 No 
Yes

39(32.8)
80(67.2)

235(78.9)
63(21.1) 7.65(4.76-12.28) <0.001

d

8.22(5.03-13.45) <0.001
Sex during menstruation

NO
YES

118(99.2)
1(0.8)

296(99.3)
2(0.7)

1.25(0.11-13.96) 0.85 1.25(0.11-13.96) 0.85

b: CI confidence interval 
c: Adjusted odds ratio with Phase menarche, age at menopause and dysmenorrhea
d: Adjusted odds ratio with Age of menarche and menstrual cycle
Table 3: The adjusted odds ratio (OR) and unadjusted OR of characteristics of dysmenorrhea, severe menstrual bleeding and sex during menstruation.

BMI, kg/m2

at menarche age
case (Mean±SD) control(Mean±SD) P-value

24.32 ± 4.88 22.42 ± 3.42 <0.001
15-19y 24.50 ± 5.16 22.91 ± 3.64 0.003
20-24 y 26.26 ± 5.25 25.04 ± 5.49 0.04
25-29 y 28.5 ± 5.67 26.49 ± 5.64 0.003
30-34 y 29.23 ± 5.66 28.55 ± 6.42 0.41
35-39 y 31.15 ± 5.8 29.39 ± 6.78 0.15
40-44 y 31.02 ± 7.53 30.7 ± 7.14 0.89

BMI, kg/m2

at the time of diagnosis 29.24 ± 6.17 28.27 ± 6.86 0.18

Note: BMI = body mass index
Table 4: A comparison of BMI indifferent age categories, the first menstruation 
and at the time of diagnosis based on selected shape of case and control groups.

BMI Characteristics case (Mean ± SD) control(Mean ± SD) P-value
Weight, kg 65.39 ± 12.5 68.27 ± 18.4 0.068
Height, cm 160.65 ± 7.17 161.59 ±7.06 0.223
BMI, kg/m2 25.3 ± 4.4 26.07 ± 6.3 0.16

Note: BMI = body mass index
Table 5: A comparison of height and weight and BMI at diagnosis based on 
information contained in the records of patients in the two groups.
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Discussion
Our findings show that menstrual characteristic significantly 

association with endometriosis but between BMI and 
endometriosis up to the age of 29 in such a way that endometriosis 
was mostly associated with higher BMI.

Similar findings have been reported in some other studies in 
other countries.

our study and some other studies performed in other 
countries conclude: In women who had menarche before age of 
12 endometriosis was more common [18,25,34,35] in another 
cohort study which was done on 32 women with endometriosis 
and 52 women without endometriosis , it was shown that most 
of women diagnosed with endometriosis, their age at menarche 
was above 14 [16]. But the number of cases in this study was 
much less than our population of study or other similar studies 
so our study is more reliable. The number of cases in our study 
was 417 and in similar studies there were 1721, 598, 735, 512 
[18,25,34,35] cases included.

In the mentioned cohort study it was shown that women with 
endometriosis had shorter menstrual cycle. It was same as findings 
of other studies [17,18,22,25,35,36]. These studies support the 
Sampson’s theory in explanation of etiology of endometriosis 
and they claim that retrograde flow of menstruation debris into 
the pelvis is associated with endometriosis development. But in 
another control trial study over 298 women with endometriosis 
and 300 women without endometriosis it has been shown that 
in women with longer menstrual cycles (≥29days) endometriosis 
was more common(OR,1.73:95% CI,1.9-2.75) [34], In this study, 
control group consisting of women without surgical history or 
chronic pelvic pain it was not approved so it could not be reliable 
to be referred to.

In our study and some other similar studies women with 
endometriosis in compare to women without endometrioses 
had longer menstruation phase (≥7days ) [22,34], In another 
study over 104 women with endometriosis and 198 women 
without endometriosis it was shown that in women younger 
than30, longer menstruation phase (≥6 days) had direct relation 
with occurrence of endometriosis [37]. But in another 3 control 
studies there was no such significant association [17,35,36]. Long 
menstruation phase is one of the signs of endometriosis. We tried 
to collect the information of menstruation phase of patients before 
appearance of signs of endometriosis but since it is provided by 
own patients it would be a subject of bias because sometimes 
women cannot differentiate between normal menstruation and 
sign of endometriosis. Thus different studies have got various 
results out of which anyone could be correct.

In our study and other similar studies there has been a 
significant association between the amount of menstrual 
bleeding and risk of developing endometriosis [25,37]. But in a 
study by Susan et al over 268 women with endometriosis and 244 
women without endometriosis there was no relation between 
endometriosis and amount of menstrual bleeding [35]. Heavy 
menstrual flow is also considered one of the common signs of 
endometriosis. The information regarding this factor was filled 
in questionnaire according to the previous menstrual cycles 
before emergence of endometriosis but since the information 
was provided by own patients there could be subjective bias here 
as well. 

It was shown in our study that dysmenorrhea was more 
common in women with endometriosis rather than those 
without. In other studies also some findings was conclusive 
[35,37]. Dysmenorrhea is a diagnostic criteria for endometriosis 
and it is one of the commonest signs as well [38,39].

Although it is believed that pain during menstruation is due 
to endometriosis but it has been suggested that the pain could 
show an abnormality in the pelvic cavity that makes women 
susceptible to develop endometriosis by retrograde menstrual 
flow. In some physiological studies of dysmenorrhea the relation 
between the strength of uterine contraction and degree of pain 
has been pointed out. The stronger is uterine contraction, the 
more dysmenorrhea is common. More uterine contraction leads to 
retrograde entry of endometrial tissue into the peritoneal cavity 
so it makes the woman more prone to develop endometriosis 
[9,37]. 

In our study it has been shown that women with endometriosis 
have shorter stature in compare to women without endometriosis 
at the time of diagnosis of endometriosis in them. There was not a 
significant association between BMI at the time of diagnosis and 
developing endometriosis. In comparing of BMI of women at the 
time of menarche and at different age groups from 15 to 29 we 
could find a significant association between two so according to 
this finding women with endometriosis had higher BMI rather 
than women without endometriosis.

Since the average of BMI at the time of diagnosis was obtained 
according to height and weight of patients recorded in their files 
and shape and size of their bodies chosen from picture shown 
to patients was so different, it was not possible to evaluate the 
changes of BMI during the women’s life time but comparatively 
it is concluded that women with endometriosis have had higher 
BMI at different ages. The difference between the two averages 
could result from fault of women in choosing the right picture 
which represents their BMI or discordance of each picture with 
corresponding BMI in that area.

 In a cohort study performed by Mary et al over 84 women, 
women with and without endometriosis had similar weight gain 
at different ages but in all age groups women with endometriosis 
were taller and slimmer and had lower BMI [16] .In another 
cohort study over 1817 participants , the body size at the age of 
5, 10, 20 was recorded . It was shown that with reduction in size 
of the body at the age of 5-20 and 10-20 the risk of endometriosis 
increases. But there was no significant association between body 
size and endometriosis [6]. In a control trial study by Nagle, et 
al. (2009) over 268 women of target group and 244 women of 
control group it was indicated that the higher body weight at the 

BMI Characteristics Case
N(%)

Control
N(%) OR(95%CI) P-value

Height, m
<1.6

1.6-1.7
>1.7

65(54.6)
49(41.2)
5(4.2)

120(40.3)
52(51)
26(8.7)

1(-)
0.59(0.38-0.92)
0.35(0.13-0.96) 0.02

BMI, kg/m2

>25
≤25

50(42)
69(58)

152(51)
146(49) 1.45(0.94-2.24) 0.08

Note: BMI = body mass index
Table 6: The odds ratio of height and body mass index on the basis of the 
information contained in the records of patients in the two groups.
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age of 10(OR,2.8 95% CI,1.1-7.5) and lower body weight at the 
age of 16 was related to endometriosis [40,41]. In a cohort study 
by Misser, et al. (2004) they had found a reverse relation between 
BMI at the age of 18 and endometriosis [41]. Since in the body 
estrogen is produced by skin and fatty tissue using circulating 
androgens and estrogen stimulates endometriosis development 
so the relationship between higher BMI in childhood and 
adolescence and endometriosis development later in life which 
was shown by 3 recent studies seems logical. Thus it can be 
concluded that BMI of childhood and adolescence is related to 
endometriosis development [15,16]. 

In the study we conducted in Babol, the women with 
endometriosis had higher BMI at the age of menarche and 
afterwards which could be as a result of higher BMI in childhood 
or their life style. In other two control studies the women with 
endometriosis had lower BMI at different ages in compare to 
women without endometriosis .It could be as a result of the 
specific life style or diet of participants of those studies [16,25].

Conclusion
In women with endometriosis, earlier menarche, shorter 

menstrual cycle, heavy menstrual flow, longer menstruation 
phase, dysmenorrhea and later onset of sexual intercourse was 
more common. Also it was shown in this study that women with 
endometriosis had higher BMI in compare with women without 
endometriosis.

One of the limitations of our study was the fact that for getting 
information about signs of endometriosis we had to ask patients 
whether they had any sign like dysmenorrhea before or not. It 
might have been a long time since the first sign had appeared so it 
was not possible to get exact information about the first time any 
sign of endometriosis had appeared. The control group were not 
chosen from the normal population. They were a group of women 
with other gynecological diseases the signs of which might have 
masked the sigs of endometriosis. The women of our study had to 
choose only one picture which represented the BMI at each age 
group. Since the average of BMI which was calculated according 
to height and weight at the time of diagnosis and those chosen 
from the pictures were not similar it is clear that women have not 
chosen the right picture. So we could not study the BMI changes 
and we were limited to superficial comparison only. 

Thus according to the results obtained from comparing BMI 
of control group and target group of our study we suggest for 
every shape and size of the body the corresponding BMI should 
be designed specifically for local people so that the results would 
be more precise. Also more cohort studies in future could result 
in more accurate findings.

Acknowledgement
We thank the Clinical Research development unit of Rouhani 

Hospital of Babol.

References
1. Giudice, LC, Tazuke SI, Swiersz L. Status of current research on 

endometriosis. J Reprod Med. 1998;43(3 Suppl):252-262.

2. Janssen EB, Rijkers AC, Hoppenbrouwers K, Meuleman C, D’Hooghe TM. 
Prevalence of endometriosis diagnosed by laparoscopy in adolescents with 
dysmenorrhea or chronic pelvic pain: a systematic review. Hum Reprod 
Update. 2013;19(5):570-582.

3. Donnez J, Van Langendonckt A, Casanas-Roux F, et al. Current thinking on 
the pathogenesis of endometriosis. Gynecol Obstet Invest. 2002;54(Suppl 
1):52-58.

4. Falcone T, Lebovic DI. Clinical management of endometriosis. Obstet 
Gynecol. 2011;118(3):691-705.

5. Thomas DN, Natarajan J. Diet - A New Approach To Treating Endometriosis - 
What Is The Evidence? Nursing and Health Sciences. 2013;5(1):4-11.

6. 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.

7. Halme J, Hammond MG, Hulka JF, Raj SG, Talbert LM. Retrograde 
menstruation in healthy women and in patients with endometriosis. Obstet 
Gynecol. 1984;64(2):151-154.

8. Blumenkrantz MJ, Gallagher N, Bashore RA, Tenckhoff H. Retrograde 
menstruation in women undergoing chronic peritoneal dialysis. Obstet 
Gynecol. 1981;57(5):667-670.

9. 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.

10. Sampson J. Peritoneal endometriosis due to the menstrual dissemination 
of endometrial tissue into the peritoneal cavity. Am J Obstet Gynecol. 
1940;14(4):422-469.

11. Adrien Gaudineau, Virginie Ehlinger, Christophe Vayssiere, Beatrice Jouret, 
Catherine Arnaud, Emmanuelle Godeau. Factors associated with early 
menarche: results from the French Health Behaviour in School-aged Children 
(HBSC) study. BMC Public Health. 2010;10:175.

12. Nnoaham KE, Webster P, Kumbang J, Kennedy SH, Zondervan KT. Is early 
age at menarche a risk factor for endometriosis? A systematic review and 
meta-analysis of case-control studies. Fertil Steril. 2012;98(3):702-712.

13. Eskenazi B, Warner ML. Warner, Epidemiology of endometriosis. Obstet 
Gynecol Clin North Am. 1997;24(2):235-258.

14. Cramer D. Epidemiology of endometriosis. In: Wilson EA, ed. Endometriosis. 
NY. Alan R Liss Inc. 1987;5-22.

15. Bulun SE. Endometriosis. N Engl J Med. 2009;360(3):268-279.

16. Hediger ML, Hartnett HJ, Louis GM. Louis, Association of endometriosis with 
body size and figure. Fertil Steril. 2005;84(5):1366-1374.

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

18. Missmer SA, Hankinson SE, Spiegelman D, et al. Reproductive history and 
endometriosis among premenopausal women. Obstet Gynecol. 2004;104(5 
Pt 1):965-974.

19. Heilier JF, Donnez J, Nackers F, et al. Environmental and host-associated risk 
factors in endometriosis and deep endometriotic nodules: a matched case-
control study. Environ Res. 2007;103(1):121-129.

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

21. Missmer SA, Cramer DW. The epidemiology of endometriosis. Obstet 
Gynecol Clin North Am. 2003;30(1):1-19.

22. Cramer DW, Emery Wilson, Stillman RJ, et al. The relation of endometriosis to 
menstrual characteristics, smoking, and exercise. JAMA. 1986;255(14):1904-
1908.

23. Hemmings R, Rivard M, Olive DL, et al. Evaluation of risk factors associated 
with endometriosis. Fertil Steril. 2004;81(6):1513-1521.

24. Ferrero S, Anserini P, Remorgida V, Ragni N. Body mass index in 
endometriosis. Eur J Obstet Gynecol Reprod Biol. 2005;121(1):94-98.

25. 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.

26. Vigano P, Parazzini F, Somigliana E, Vercellini P. Endometriosis: 
epidemiology and aetiological factors. Best Pract Res Clin Obstet Gynaecol. 
2004;18(2):177-200.

27. Bouzari Z, Yazdani S, Azimi S, Delavar MA. Thermal balloon endometrial 

https://www.ncbi.nlm.nih.gov/pubmed/9564658
https://www.ncbi.nlm.nih.gov/pubmed/9564658
https://www.ncbi.nlm.nih.gov/pubmed/23727940
https://www.ncbi.nlm.nih.gov/pubmed/23727940
https://www.ncbi.nlm.nih.gov/pubmed/23727940
https://www.ncbi.nlm.nih.gov/pubmed/23727940
https://www.ncbi.nlm.nih.gov/pubmed/12441661
https://www.ncbi.nlm.nih.gov/pubmed/12441661
https://www.ncbi.nlm.nih.gov/pubmed/12441661
https://www.ncbi.nlm.nih.gov/pubmed/21860303
https://www.ncbi.nlm.nih.gov/pubmed/21860303
https://www.researchgate.net/publication/247770015_Diet_-_A_New_Approach_To_Treating_Endometriosis_-_What_Is_The_Evidence
https://www.researchgate.net/publication/247770015_Diet_-_A_New_Approach_To_Treating_Endometriosis_-_What_Is_The_Evidence
https://www.ncbi.nlm.nih.gov/pubmed/20172865
https://www.ncbi.nlm.nih.gov/pubmed/20172865
https://www.ncbi.nlm.nih.gov/pubmed/20172865
https://www.ncbi.nlm.nih.gov/pubmed/6234483
https://www.ncbi.nlm.nih.gov/pubmed/6234483
https://www.ncbi.nlm.nih.gov/pubmed/6234483
https://www.ncbi.nlm.nih.gov/pubmed/7219918
https://www.ncbi.nlm.nih.gov/pubmed/7219918
https://www.ncbi.nlm.nih.gov/pubmed/7219918
https://www.ncbi.nlm.nih.gov/pubmed/9177109
https://www.ncbi.nlm.nih.gov/pubmed/9177109
https://www.ncbi.nlm.nih.gov/pubmed/9177109
http://www.ajog.org/article/S0002-9378(15)30003-X/abstract
http://www.ajog.org/article/S0002-9378(15)30003-X/abstract
http://www.ajog.org/article/S0002-9378(15)30003-X/abstract
http://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-10-175
http://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-10-175
http://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-10-175
http://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-10-175
https://www.ncbi.nlm.nih.gov/pubmed/22728052
https://www.ncbi.nlm.nih.gov/pubmed/22728052
https://www.ncbi.nlm.nih.gov/pubmed/22728052
https://www.ncbi.nlm.nih.gov/pubmed/9163765
https://www.ncbi.nlm.nih.gov/pubmed/9163765
http://www.nejm.org/doi/full/10.1056/NEJMra0804690
https://www.ncbi.nlm.nih.gov/pubmed/16275231
https://www.ncbi.nlm.nih.gov/pubmed/16275231
https://www.ncbi.nlm.nih.gov/pubmed/9255089
https://www.ncbi.nlm.nih.gov/pubmed/9255089
https://www.ncbi.nlm.nih.gov/pubmed/15516386
https://www.ncbi.nlm.nih.gov/pubmed/15516386
https://www.ncbi.nlm.nih.gov/pubmed/15516386
https://www.ncbi.nlm.nih.gov/pubmed/16781705
https://www.ncbi.nlm.nih.gov/pubmed/16781705
https://www.ncbi.nlm.nih.gov/pubmed/16781705
https://www.ncbi.nlm.nih.gov/pubmed/11949940
https://www.ncbi.nlm.nih.gov/pubmed/11949940
https://www.ncbi.nlm.nih.gov/pubmed/12699255
https://www.ncbi.nlm.nih.gov/pubmed/12699255
http://jamanetwork.com/journals/jama/article-abstract/403638
http://jamanetwork.com/journals/jama/article-abstract/403638
http://jamanetwork.com/journals/jama/article-abstract/403638
https://www.ncbi.nlm.nih.gov/pubmed/15193470
https://www.ncbi.nlm.nih.gov/pubmed/15193470
https://www.ncbi.nlm.nih.gov/pubmed/15950360
https://www.ncbi.nlm.nih.gov/pubmed/15950360
https://www.ncbi.nlm.nih.gov/pubmed/17922285
https://www.ncbi.nlm.nih.gov/pubmed/17922285
https://www.ncbi.nlm.nih.gov/pubmed/17922285
https://www.ncbi.nlm.nih.gov/pubmed/15157637
https://www.ncbi.nlm.nih.gov/pubmed/15157637
https://www.ncbi.nlm.nih.gov/pubmed/15157637
https://www.ncbi.nlm.nih.gov/pubmed/25648851


Citation: Zinatossadat Bouzari, Shahla Yazdani, Zahra Hadadi Ahangarkolaee, Mahtab Zeinalzadeh, Karimollah Hajian (2016). The Comparison of 
Menstrual Characteristics and BMI in Women with Endometriosis and Without Endometriosis.

Page 6 of 6

www.scientonline.org Womens Health GynecolVolume 2 • Issue 8 • 054

ablation in the treatment of heavy menstrual bleeding. Med Arch. 
2014;68(6):411-413.

28. Punam Mangtani, Margaret Booth. Epidemiology of endometriosis. J 
Epidemiol Community Health. 1993;47(2):84-88.

29. Wellbery C. Diagnosis and treatment of endometriosis. Am Fam Physician. 
1999;60(6):1753-1762. 

30. Stunkard AJ, Sorensen T, Schulsinger F. Use of the Danish Adoption Register 
for the study of obesity and thinness. Res Publ Assoc Res Nerv Ment Dis. 
1983;60:115-120.

31. Must A, Phillips SM, Stunkard AJ, Naumova EN. Expert opinion on body 
mass index percentiles for figure drawings at menarche. Int J Obes Relat 
Metab Disord. 2002;26(6):876-879.

32. Koprowski C, Coates RJ, Bernstein L. Ability of young women to recall past 
body size and age at menarche. Obes Res. 2001;9(8):478-485.

33. Field AE, Franko DL, Striegel-Moore RH, Schreiber GB, Crawford PB, Daniels 
SR. Race differences in accuracy of self-reported childhood body size among 
white and black women. Obes Res. 2004;12(7):1136-1144.

34. Burghaus S, Klingsiek P, Fasching PA, et al. Risk Factors for Endometriosis in 
a German Case-Control Study. Geburtshilfe Frauenheilkd. 2011;71(12):1073-
1079.

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

36. Matorras R, Rodiquez F, Pijoan JI, Ramon O, Gutierrez de Teran G, 
Rodriguez-Escudero F. Epidemiology of endometriosis in infertile women. 
Fertil Steril. 1995;63(1):34-38.

37. Darrow SL, Vena JE, Batt RE, Zielezny MA, Michalek AM, Selman S. 
Menstrual cycle characteristics and the risk of endometriosis. Epidemiology. 
1993;4(2):135-1342.

38. Parazzini F, Ferraroni M, Bocciolone L, Tozzi L, Rubessa S, La Vecchia C. 
Contraceptive methods and risk of pelvic endometriosis. Contraception. 
1994;49(1):47-55.

39. Mahmood TA, Templeton A. Prevalence and genesis of endometriosis. Hum 
Reprod. 1991;6(4):544-549.

40. Nagle CM, Bell TA, Purdie DM, et al. Relative weight at ages 10 and 16 
years and risk of endometriosis: a case-control analysis. Hum Reprod. 
2009;24(6):1501-1506.

41. Missmer SA, Hankinson SE, Spiegelman D, Barbieri RL, Marshall LM, Hunter 
DJ. Incidence of laparoscopically confirmed endometriosis by demographic, 
anthropometric, and lifestyle factors. Am J Epidemiol. 2004;160(8):784-796.

Copyright: © 2016 Mahtab Zeinalzadeh, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

https://www.ncbi.nlm.nih.gov/pubmed/25648851
https://www.ncbi.nlm.nih.gov/pubmed/25648851
http://jech.bmj.com/content/47/2/84.full.pdf
http://jech.bmj.com/content/47/2/84.full.pdf
http://www.aafp.org/afp/1999/1015/p1753.html
http://www.aafp.org/afp/1999/1015/p1753.html
https://www.ncbi.nlm.nih.gov/pubmed/6823524
https://www.ncbi.nlm.nih.gov/pubmed/6823524
https://www.ncbi.nlm.nih.gov/pubmed/6823524
https://www.ncbi.nlm.nih.gov/pubmed/12037661
https://www.ncbi.nlm.nih.gov/pubmed/12037661
https://www.ncbi.nlm.nih.gov/pubmed/12037661
https://www.ncbi.nlm.nih.gov/pubmed/11500528
https://www.ncbi.nlm.nih.gov/pubmed/11500528
https://www.ncbi.nlm.nih.gov/pubmed/15292478
https://www.ncbi.nlm.nih.gov/pubmed/15292478
https://www.ncbi.nlm.nih.gov/pubmed/15292478
https://www.ncbi.nlm.nih.gov/pubmed/25253901
https://www.ncbi.nlm.nih.gov/pubmed/25253901
https://www.ncbi.nlm.nih.gov/pubmed/25253901
https://www.ncbi.nlm.nih.gov/pubmed/20022587
https://www.ncbi.nlm.nih.gov/pubmed/20022587
https://www.ncbi.nlm.nih.gov/pubmed/20022587
https://www.ncbi.nlm.nih.gov/pubmed/7805921
https://www.ncbi.nlm.nih.gov/pubmed/7805921
https://www.ncbi.nlm.nih.gov/pubmed/7805921
https://www.ncbi.nlm.nih.gov/pubmed/8452902
https://www.ncbi.nlm.nih.gov/pubmed/8452902
https://www.ncbi.nlm.nih.gov/pubmed/8452902
https://www.ncbi.nlm.nih.gov/pubmed/8137625
https://www.ncbi.nlm.nih.gov/pubmed/8137625
https://www.ncbi.nlm.nih.gov/pubmed/8137625
https://www.ncbi.nlm.nih.gov/pubmed/1918305
https://www.ncbi.nlm.nih.gov/pubmed/1918305
https://www.ncbi.nlm.nih.gov/pubmed/19279040
https://www.ncbi.nlm.nih.gov/pubmed/19279040
https://www.ncbi.nlm.nih.gov/pubmed/19279040
https://www.ncbi.nlm.nih.gov/pubmed/15466501
https://www.ncbi.nlm.nih.gov/pubmed/15466501
https://www.ncbi.nlm.nih.gov/pubmed/15466501

	Title
	Corresponding author
	Abstract
	Introduction
	Materials and Methods 
	Findings

	Discussion
	Conclusion
	Acknowledgement
	Figure 1
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	References

