http://www.cjmb.org

Open Access

Original Article
Crescent Journal of Medical and Biological Sciences
Vol. 8, No. 3, July 2021, x–x
eISSN 2148-9696

Reproductive and Menstrual Risk Factors for Endometriosis
Disease: A Case-Control Study
ID

Sanaz Mollazadeh1 , Mahin Kamalifard2, Behnaz Sadeghzadeh Oskouei2, Nayyereh Aminisani3, Mehri Jafari
ID
Shobeiri4, Mojgan Mirghafourvand5*
Abstract
Objectives: The endometriosis prevalence in the general population is about 7%-10%. In 30% of women, endometriosis is one of
the causes of primary and secondary infertility. There are various risk factors for this disease. The present study aimed to determine
the reproductive and menstrual risk factors of endometriosis.
Materials and Methods: In this case-control study, 185 women of reproductive age with confirmed endometriosis were compared
with 370 women of reproductive age who referred to the same center for other problems in terms of reproductive and menstruation
risk factors for endometriosis. The two groups were matched for age. Data were collected using a researcher-made questionnaire
based on previous studies. Finally, bivariate analysis was done by the chi-square test, and multivariate analysis was performed by
the conditional logistic regression for controlling confounder variables.
Results: Based on multivariate logistic regression, early menarche age (P = 0.004), no history of pregnancy (P < 0.001), no child
(P = 0.002), no lactation history (P < 0.001), high age of the first lactation (P = 0.029), short duration of breastfeeding (P = 0.015),
no regular menstruation (P < 0.001), short intervals between menstrual bleedings (P = 0.016), prolonged menstruation (P < 0.001),
dysmenorrhea (P < 0.001), dyspareunia (P < 0.001), and recurrent vaginitis (P < 0.001) had a significant relationship with
endometriosis.
Conclusions: In general, there was a relationship between some reproductive and menstrual characteristics and endometriosis.
Therefore, it seems that these characteristics can predict the occurrence of endometriosis disease.
Keywords: Case-control study, Reproductive characteristics, Menstrual characteristics, Endometriosis

Introduction
Endometriosis is a gynecologic disease that depends
on estrogen (1) and is identified by the existence and
implantation of the uterine endometrial stroma and
glands somewhere other than their natural location (i.e.,
uterine endometrial cavity). The most common places
in the pelvic cavity include ovaries, uterosacral ligament,
and Douglas’s pouch (2). Symptoms associated with
this disease are menstrual pain, dyspareunia, chronic
pelvic pain, irregular menstruation, or infertility (3). The
prevalence of endometriosis in the general population
is estimated at 7%-10% (1) although its prevalence in
infertile women may be over 30% (2). The prevalence of
symptoms in women suffering from pain, infertility, or
both are over 35%-50% (3,4). According to a study in Iran
on 441 infertile women, the prevalence of endometriosis
was 18.6% based on laparoscopy findings (5).
Endometriosis is often found in women of reproductive
age. The average age of the diagnosis is about 25-29 years
old (6). Endometriosis has complex and multifactorial
etiology (7). Endometriosis develops due to factors such
as hormonal changes (8) genetic changes (9), and changes

in the immune system (10).
Strong evidence suggests the association between family
histories and endometriosis (11). A systematic review study
indicates that menarche at an early age may slightly increase
the risk of endometriosis, which may be higher due to the
incorrect classification of the disease in primary studies
(12). The incidence rate of endometriosis in women with
long-term menstrual bleeding and short intervals between
menstruations is high (12,13). A cohort study showed that
the risk of endometriosis in nulliparous women with early
menarche and short intervals between menstrual periods
is high. The high number of deliveries and the long-term
lactation reduce the risk of endometriosis (14). One of the
risk factors for endometriosis is age, and it usually occurs
after 19-20 years of age. The genital obstructive disorder
should be ruled out if endometriosis occurs before this
period (15). A systematic review study suggests that oral
contraceptive pills decrease the endometriosis risk by
stopping ovulation and reducing the amount of bleeding
in menstruation. However, the recommendation to use
oral contraceptives for preventing endometriosis has not
been approved (16), thus the use of intrauterine devices
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Key Messages
►► Endometriosis is a disease in women of reproductive age.
Etiology and pathogenesis of which aren’t well defined.
Therefore, further investigation to identify the risk factors
of this disease seems necessary.
►► Several factors including menarche age, no history of
pregnancy and lactation, short duration of breastfeeding
and no regular menstrual periods were associated with the
possibility of endometriosis.

(copper or progesterone) does not change the progression
of this disease and requires further studies (17). A review
study has shown that less number of pregnancy and the
first pregnancy at high ages and short-term breastfeeding
lead to an increased risk of endometriosis (18). The results
of a study on 1282 surgical patients in Tehran-Iran showed
that gravidity, parity, family history of endometriosis, and
shorter menstrual period length were associated with
endometriosis (19).
Therefore, due to the importance of this disease,
its reflection on the fertility of affected women,
complications associated with its effects on the life of
women of reproductive age, the possible association
between endometriosis and some reproductive and
menstrual characteristics, and the recommendation of
studies for further evaluation, the present study aimed to
investigate the reproductive and menstrual risk factors of
endometriosis.
Materials and Methods
Study Type and Participants
This case-control study recruited women with and without
endometriosis aged 20-50 years in 2017. The participants
in the case group were selected from among women with
endometriosis visiting Alzahra hospital over the last two
years undergoing laparoscopy and open surgery with a
histologic diagnosis of endometriosis and medical files
in the mentioned centre. The control group was selected
from among the women of reproductive age (20-50 years)
visiting the same centre for other problems (e.g., vaginitis)
in whom the lack of endometriosis was diagnosed by a
gynaecologist based on their symptoms and considering
eligibility criteria.
The inclusion criteria were age range of 20-50 years,
diagnosis of endometriosis by open surgery or laparoscopy
and histologic diagnosis of endometriosis or the presence
of endometrioma (the case group) in addition to being
married and Iranian showing willingness for participation,
lacking endometriosis (control group), and having
no history of tubectomy (control group), or infertility
(control group).
On the other hand, the exclusion criteria included
being menopausal (amenorrhea for over a year), being
suspected of endometriosis or endometrioma (control
group), and having endometriosis in the surgical site or
2

the involvement of remote areas (e.g., lungs or brain).
Other criteria were suffering from breast, ovarian, or
endometrial cancers, having polycystic ovarian syndrome,
having any life-threatening disease, and suffering from
chronic pelvic pain according to woman’s expression.
In this study, the sample size was determined according
to the results of a pilot study on 150 participants, and then
determined as n1 = 185 (case group), n2 = 370 (control
group), and n = 555 (total, with the case-to-control ratio
of 1:2) considering the odds ratio (OR: the odds of having
sexual activity in menstrual bleeding periods in the case
group compared with the control group) to be detected
about 1.8.
Data Collection
The present study was confirmed by the Ethics Committee
of Tabriz University of Medical Sciences (ethical code: 5/
D1003687). Afterward, data collection was started in
Alzahra Hospital, Tabriz, which is a referral gynaecology
and midwifery hospital in Northwest Iran. By reviewing
medical records, those with a confirmed histologic
diagnosis of endometriosis through laparoscopy or open
surgery were identified over the past two years and their
addresses and telephone numbers were extracted from
their records. They were contacted via telephone and
briefed about research objectives and methods, and then
eligibility criteria were checked, and they were requested
to take part in the study. For those willing to participate,
questionnaires were filled in by the researchers through
interviews. After sampling in the case group, control group
members were selected through purposive sampling from
those visiting the gynaecology clinic of the same center
for other problems (e.g., vaginitis or a medical visit) and
those who did not have endometriosis as diagnosed based
on symptoms by a gynaecologist colleague. Research
objectives and methods were explained to them. Eligibility
criteria were checked for those showing a willingness to
participate, and they were recruited in case they met the
criteria. Then, questionnaires were filled out through
interviews with participants by the researcher. Informed
consent forms were obtained from all participants, and
those in the case and control groups were matched for age
±2 years.
Data Collection Tools
Data were collected by the researcher through interviews
and using researcher-made questionnaires including
socio-demographic characteristics and reproductive and
menstruation characteristics questionnaires.
The sociodemographic characteristics questionnaire
included questions on age, level of education, employment,
level of income, smoking, alcohol use, and endometriosis
in first-degree relatives (i.e., mother, sisters, and aunts).
The reproductive and menstruation characteristics
questionnaire included questions on menarche age, age
at the first sexual intercourse, pregnancy, age at the first
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pregnancy, pregnancy number, number of alive children,
abortion, breastfeeding, and age at the first breast feeding.
The other items were related to lactation duration, use of
oral contraceptives or intrauterine devices, the regularity
of menstruation, menstrual cycle length and interval,
dysmenorrhea, dyspareunia, ectopic pregnancy, and
recurrent vaginitis.
To determine the content and face validity of the
questionnaires, they were given to 10 faculty members,
and corrections were applied based on their opinions.
Statistical Analysis
SPSS (version 21) was used for statistical analysis.
Socio-demographic, reproductive, and menstruation
characteristics were expressed using descriptive statistics
such as frequency (percentage). For determining the
association between sociodemographic, reproductive,
and menstruation characteristics and endometriosis,
the chi-square test was applied for the bivariate analysis,
and conditional logistic regression was employed in the
multivariate analysis to control confounding variables (i.e.,
the level of education, level of income, and occupation).
No woman in the control group reported a history of
endometrisosis in her first-degree relatives thus the family
history was not included in the multivariate regression as
a confounding factor. In this analysis, the OR (confidence
interval) was set at 95%, and the significant level was
considered P < 0.05.
Results
In general, 185, 370 patients with and without
endometriosis were analyzed in this study. The average
age of participants was 35.21 (SD = 7.09) and 35.28 (SD =
7.03) years in the case and control groups, respectively. In
terms of the educational level, the percentage of university

education in the case group was twice as high as in the
control group. Moreover, 32 (17.3%) and 10 (2.7%)
women of the case and control groups were employed,
respectively. Based on the results, 13 (7%) women of
the case group reported endometriosis history in their
mothers and sisters, and 7 (3.8%) of them reported this
record in their aunts while no woman in the control group
indicated a history of endometriosis in her first-degree
relatives. Only one woman in the control group had a
history of smoking whereas no one in either group had a
history of alcohol use (Table 1).
Based on multivariate logistic regression, the odds of
endometriosis in women with a menarche ≤ 12 years was
about two times higher than those who had menarche > 12
years old [OR (95% CI) = 1.90 (1.23-2.96), P = 0.004]. The
results further revealed that 143 (77.3%) and 366 (98.9%)
women in the case and control groups had a history of
pregnancy, respectively, and there was a statistically
significant difference between the groups [OR (95% CI)
= 0.03 (0.01-0.11), P < 0.001]. In terms of the number
of pregnancies, 102 (55.1%) and 80 (21.6%) participants
in the case and control groups reported no history of
pregnancy or a history of one pregnancy, respectively, and
the odds of endometriosis was about four times higher
than those with a history of two or more pregnancies [OR
(95% CI) = 4.16 (2.74 to 6.31), P < 0.001].
Likewise, 125 (87.4%) women in the case group and 266
(72.9%) cases in the control group did not have any alive
child or had one alive child. The odds of endometriosis
was nearly 3 times higher than those with two or more
alive children [OR (95% CI) = 2.16 (1.43-4.76), P = 0.002].
Based on the obtained data, 109 (58.9%) and 310 (83.8%)
women in the case and control groups had a history of
breastfeeding, respectively. The case and control groups
were different in terms of the history of breastfeeding.

Table 1. Socio-demographic Characteristics of Both Case and Control Groups
Social-demographic Characteristics

Case (n = 185)

Control( n =)370

35.21 (7.09)

35.28 (7.03)

Illiterate/primary school

57 (30.8)

129 (34.9)

Guidance/High school, No. (%)

37 (20.0)

82 (22.2)

Diploma

39 (21.1)

107 (28.9)

University

52 (28.1)

52 (14.1)

Housewife

153 (82.7)

360 (97.3)

Employed

32 (17.3)

10 (2.7)

Age (y), mean (SD)
Education, No. (%)

Occupation

Adequacy of monthly income, No. (%)
Inadequate

42 (22.7)

79 (21.4)

Somewhat adequate

102 (55.1)

197 (53.2)

Completely adequate

41 (22.2)

94 (25.4)

The history of endometriosis in first-degree relatives, No. (%)
Yes

20 (10.8)

0

No

165 (89.2)

370 (100.0)

Note. SD: Standard deviation;
Only one woman in the control group had a history of smoking while no one in either group had a history of alcohol use.
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In women with a history of lactation, the odds of
endometriosis was lower [OR (95% CI) = 0.28 (0.18-0.44),
P < 0.001].
The findings demonstrated that 16 (14.7%) and 80
(25.8%) participants in the case and control groups
were ≤ 18 years old at the time of the first lactation,
respectively. Having a lactation at a young age reduced the
odds of endometriosis [OR (95% CI) = 0.50 (0.27-0.93),
P = 0.029], and 60 (55%) and 127 (41%) participants in
the case and control groups had lactation history ≤ 24
months, respectively. In women with a history of shortterm breastfeeding, the chance of endometriosis was
approximately 2 times higher than that of long-term
breastfeeding [OR (95% CI) = 1.86 (1.12-3.08), P = 0.015].
Moreover, 123 (66.5%) women in the case group
and 353 (95.4%) cases in the control group had regular
menstruation history, and the two groups were different
in terms of regular menstruation history. The chance
of endometriosis was lower in women with regular
menstruation [OR (95% CI) = 0.09 (0.05-0.17), P < 0.001].
The results indicated that 109 (58.9%) and 176 (47.6%)
women in the case and control groups had a history of
a menstrual interval of ≤ 28 days between menstrual
periods, respectively. The chance of endometriosis was 1.5
times higher in women with a history of menstruation ≤
28 days [OR (95% CI) = 1.58 (1.08-2.31), P = 0.016]. As

regards the duration of menstrual bleeding, 136 (73.5%)
and 357 (96.5%) women in the case and control groups had
menstrual bleeding ≤ 7 days, respectively, and the chance
of endometriosis was lower in women with menstruation
≤ 7 days in comparison with those who had a history of
menstruation > 7 days [OR (95% CI) = 0.09 (0.05-0.19),
P < 0.001].
Based on the results, 136 (73.5%) and 43 (11.6%) women
in the case and control groups had dysmenorrhea history
and the two groups differed in terms of dysmenorrhea
[OR (95% CI) = 47.0 (20.5-108), P < 0.001]. Finally, 50
(27%) and 18 (4.9%) participants in the case and control
groups had a history of recurrent vaginitis, respectively,
and the chance of recurrent vaginitis in the case group was
about 8 times more than the control group [OR (95% CI)
= 8.49 (4.67-15.43), P < 0.001]. There was no statistically
significant difference between the groups regarding
age at the first sexual intercourse, the history of taking
contraceptive pills, and the history of using intrauterine
devices (Table 2).
Discussion
Endometriosis is a disease in women of reproductive
age, the etiology and pathogenesis of which are not welldefined, and it is clear that there are many problems
for patients, including infertility. Therefore, further

Table 2. Comparison of Reproductive and Menstrual Characteristics in Both Case and Control Groups Based on Chi-square Test and Bivariate and Multivariate
Logistic Regression
Reproductive and Menstrual
Characteristics

Case (n = 185)
No. (%)

Control, (n = 370)
No. (%)

Unadjusted
OR (95% CI)

Adjusted
OR (95% CI)
1.90 (1.23-2.96)

Age at menarche (y)
≤12

54 (29.2)

64 (17.3)

1.97 (1.30 to 2.98)

>12

131 (70.8)

306 (82.7)

1

1

<0.001

0.004
0.79 (0.51-1.22)

P value

<0.001*

Age at first coitus (y)
≤18

46 (24.6)

123 (33.2)

0.66 (0.44-0.98)

>18

139 (75.1)

247 (66.8)

1

1

0.044

0.299
0.03 (0.01-0.11)

P value

0.043*

Pregnancy
Yes

143 (77.3)

366 (98.9)

0.03 (0.01-0.10)

No

42 (22.7)

4 (1.1)

1

1

<0.001

<0.001
0.74 (0.47-1.17)

P value

<0.001*

Age at first pregnancy (y)
≤20

43 (30.1)

146 (40.0)

0.64 (0.42-0.97)

>20

100 (69.9)

219 (60.0)

1

1

0.038

0.208
4.16 (2.74-6.31)

P value

0.037*

Pregnancy number
0.1

102 (55.1)

80 (21.6)

4.45 (3.04-6.52)

≥2

83 (44.9)

290 (78.4)

1

1

< 0.001

< 0.001
2.61 (1.43-4.76)

P value

<0.001*

Alive child number
0 or 1

125 (87.4)

266 (72.9)

2.58 (1.49-4.45)

≥2

18 (12.6)

99 (27.1)

1

1

< 0.001

0.002

P value

<0.001*

Abortion

4

Yes

51 (27.6)

122 (33.0)

0.77 (0.52-1.14)

0.76 (0.51-1.14)

No

134 (72.4)

248 (67.0)

1

1
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Table 2. Continued
Reproductive and Menstrual
Characteristics

Case (n = 185)
No. (%)

P value

Control, (n = 370)
No. (%)
0.195*

Unadjusted
OR (95% CI)

Adjusted
OR (95% CI)

0.196

0.197
0.28 (0.18-0.44)

Breastfeeding
Yes

109 (58.9)

310 (83.8)

0.27 (0.18-0.41)

No

76 (41.1)

60 (16.2)

1

1

< 0.001

< 0.001
0.50 (0.27-0.93)

P value

<0.001*

Age at first lactation (y)
≤18

16 (14.7)

80 (25.8)

0.49 (0.27-0.89)

> 18

93 (85.3)

230 (74.2)

1

1

0.019

0.029
1.86 (1.12-3.08)

P value

0.017*

Breastfeeding duration (mon)
≤24

60 (55.0)

127 (41.0)

1.76 (1.13-2.74)

> 24

49 (45.0)

183 (59.0)

1

1

0.011

0.015
1.07 (0.69-1.66)

P value

0.011*

Using of OCP
Yes

75 (40.5)

167 (45.1)

0.83 (0.581.19-)

No

110 (59.5)

203 (54.9)

1

1

0.304

0.759
1.08 (0.67-1.73)

P value

0.303*

Using of IUD
Yes

42 (22.7)

120 (32.4)

0.61 (0.40-0.91)

No

143 (77.3)

250 (67.6)

1

1

0.018

0.765
0.09 (0.05-0.17)

P value

0.017*

Regular menstruation
Yes

123 (66.5)

353 (95.4)

0.09 (0.05-0.17)

No

62 (33.5)

17 (4.6)

1

1

< 0.001

< 0.001
1.58 (1.08-2.31)

P value

< 0.001*

Cycle interval (days)
≤28

109 (58.9)

176 (47.6)

1.58 (1.10-2.25)

>28

76 (41.1)

194 (52.4)

1

1

0.012

0.016
0.09 (0.05-0.19)

P value

0.012*

Cycle length (days)
≤7

136 (73.5)

357 (96.5)

0.10 (0.05-0.19)

>7

49 (26.5)

13 (3.5)

1

1

< 0.001

< 0.001
21.4 (13.2-34.8)

P value

< 0.001*

Dysmenorrhea
Yes

136 (73.5)

43 (11.6)

21.10 (13.3-33.2)

No

49 (26.5)

327 (88.4)

1

1

< 0.001

< 0.001

P value

< 0.001*

Dyspareunia
Yes

82 (44.3)

No

103 (55.7)

P value

7 (1.9)
363 (98.1)
< 0.001*

41.28 (18.5-92.0)		

47.0 (20.5-108.0)

1

1

< 0.001

< 0.001

Ectopic pregnancy
Yes

7 (3.8)

5 (1.4)

No

178 (96.2)

365 (98.6)

P value

0.116*

2.87 (0.89-9.17)
1
0.075

Recurrent vaginitis
Yes

50 (27.0)

18 (4.9)

7.24 (4.07-12.86)

No

135 (73.0)

352 (95.1)

1

1

< 0.001

< 0.001

P value

< 0.001*

8.49 (4.67-15.43)

Abbreviations: OCP: Oral contraceptive pills; IUD: Intrauterine device; OR, Odds ratio.
*
Chi-square test.
Note. Conditional logistic regression was employed in the multivariate analysis to control confounding variables such as the level of education, level of income,
and occupation. The history of ectopic pregnancy was not introduced into the multivariate logistic regression model due to low numbers
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investigation to identify the risk factors of this disease
seems necessary. It is believed that there is an association
between some reproductive and menstrual characteristics
and endometriosis. Based on the results of multivariate
regression, several parameters were associated with the
possibility of endometriosis. These factors included
the early menarche age, no history of pregnancy, no
child, no lactation history, high age at the first lactation,
short duration of breastfeeding, no regular menstrual
periods, short interval between menstrual bleedings, and
prolonged menstrual bleeding. The case group reported a
history of dysmenorrhea and dyspareunia and recurrent
vaginitis more than the control group.
Parasar et al reviewed the epidemiology and risk
factors of endometriosis and studied biomarkers for the
early and non-invasive diagnosis of this disease. Based
on their results, early menarche, short intervals between
menstruation, and height were related to a great risk of
endometriosis while the number of parity, a high body
mass index (BMI), and smoking were associated with a
low risk of this disease (20).
The results of case-control research conducted by
Meaddough et al in the United States showed that the
mean age of menarche was not statistically significant
between endometriosis patients (the case group) and
health individuals (the control group). The case group
reported menstrual bleeding of more than 7 days and the
interval between menstrual periods of less than 24 days. In
contrast, menstrual periods with 24-28, 29-32, and more
than 32 days were less in the case group compared with
the control group, representing a significant difference
between the two groups (13).
In another research, Heilier et al investigated
individual and environmental risk factors associated
with endometriosis and found that there was an inverse
relationship between high parity and endometriosis.
Lactation status, menarche age, length of menstrual
periods, and the amount of bleeding were similar among
the groups. The case group often reported dysmenorrhea
and dyspareunia more than the control group. The duration
of contraceptive pill use in patients with endometriosis
was less compared to women without endometriosis.
There was no association between smoking and disease.
Women with deep endometriosis demonstrated more
alcohol consumption in comparison with those with
endometriosis (21).
In a case-control study by Moini et al in Iran, the case
group was categorized into two subgroups according
to disease stages, namely, stages one and two (mild
endometriosis), as well as three and four (severe
endometriosis). The results revealed a significant
difference between the group (two case groups and one
control group) in terms of age, duration of infertility,
BMI, dyspareunia, dysmenorrhea, and family history
(22). In their systematic review, Nnoaham et al assessed

6

the association between menarche age and the risk of
endometriosis and concluded that early menarche slightly
increased the endometriosis risk, which could be higher
than this due to the weakness of the studies (12).
Missmer et al investigated reproductive history and
endometriosis for 10 years on women aged 25-42 years
and showed that participants with early menarche age
and a short interval between menstrual periods had the
highest risk for disease. The number of parity and the
length of lactation in women were related to a decreased
risk of endometriosis (14). The results of a review study
by Grandi et al in Italy represented that the low number
of pregnancies and high age in the first pregnancy and
short-term lactation led to an increase in the risk of
endometriosis (18). In another study by Gemmill et al,
women with endometriosis reported recurrent vaginitis
more than those without endometriosis (23).
The result of research by Chaichian et al indicated no
significant difference in terms of age, education level,
breastfeeding, infertility duration, and menstrual flow.
However, endometriosis patients had longer durations
of marriage, older age at first pregnancy, a lower BMI,
a shorter interval of menses, and a history of irregular
menstrual cycles compared to the women without
endometriosis. According to Chaichian et al study(5), the
increased number of pregnancies significantly reduces the
risk of endometriosis.
Ashrafi et al demonstrated that gravidity, parity,
family history of endometriosis, and shorter durations
of the menstrual cycle had a significant relationship with
endometriosis while the length of menstrual bleeding
and menarche age were not correlated with the risk of
endometriosis (19).
The results of this study are consistent with those of all
the above-mentioned studies in terms of the association
between menarche age and endometriosis except for
studies by Heilier et al (21), Meaddough et al (13) Ashrafi
et al (19), and Moini et al (22), in which two case and
control groups had no significant difference with regard
to the average age of menarche. In the study by Heilier
et al, the groups were matched in terms of the BMI.
In the study by Meaddough et al, the sample size was
much higher than that of the present study, thus these
factors may be the cause of such differences. There was
a significant difference between the groups in terms of
the first pregnancy age, the number of pregnancies, the
history of breastfeeding, and the duration of lactation.
The findings of this study are in line with the results of
Missmer et al (14), Heilier (21) et al, Parasar et al (20), and
Grandi et al (18).
As regards the association between short menstrual
periods and long-term menstrual bleeding with
endometriosis, the results of all of the aforementioned
studies corroborate with the findings of this study except
for the findings of the study by Heilier et al (21), indicating
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that the duration of the menstrual period and menstrual
bleeding was similar between the groups. This difference
was probably due to the sample size of the present study
and that of the study by Heilier et al. In the study by Heilier
et al, dysmenorrhea and dyspareunia were reported more
repeatedly in endometriosis patients compared to those
without endometriosis, which matches the result of this
study. The findings of a systematic review by Vercellini
et al (16) indicated that the use of oral contraceptive pills
with stopping in ovulation and the reduction in menstrual
bleeding may reduce the risk of endometriosis, but it
was not approved to take oral contraceptive pills for the
primary prevention of endometriosis. Additionally, in the
study by Heilier et al (21), participants with endometriosis
had a shorter duration of contraceptive pill use in
comparison with the control group. However, the two
groups in this study had no significant difference in the
history of contraceptive use.
The findings of a study by McLeod and Retzloff (17)
showed that the use of intrauterine devices (copper
or progesterone) had no significant impact on the
progression of endometriosis and recommended further
studies in this respect. Moreover, the two groups in the
present study had no significant difference in terms of
the use of intrauterine devices (copper or progesterone).
Regarding the history of recurrent vaginitis, the findings
of this study are in conformity with those of Gemmill et
al (23) although more studies are necessary in this regard.
Although there are differences among different studies,
it seems that the association between endometriosis
and some indicators of reproductive and menstrual
characteristics are unavoidable, because factors such
as pregnancy and lactation can reduce the chance of
implantation of endometrial tissue by stopping ovulation,
or the short interval between menstrual periods and
prolonged menstrual bleeding can be associated with
the possibility of reversal menstrual bleeding and the
hypothesis of retrograde menstruation as the main
pathogenesis of this disease; however, further studies are
considered necessary.
In this study, patients with endometriosis were selected
based on a definite histological diagnosis by laparoscopy
and women without endometriosis were selected based
on symptoms, the inclusion and exclusion criteria, along
with the approval of the absence of endometriosis by a
gynecologist. The questionnaires were completed by a
constant interviewer for both groups. Furthermore, it
was attempted to control all the confounding factors. For
this purpose, the two groups were matched in terms of
age, and all possible confounding factors in the statistical
analysis were controlled.
The criterion for the definite diagnosis of endometriosis
was histological diagnosis by laparoscopy or laparotomy.
However, one of the limitations of the present study
was that the participants of the control group were only

diagnosed based on symptoms by a gynaecologist. Thus,
future studies may choose to select case and control
groups from among women in whom the presence or the
lack of endometriosis was confirmed by laparoscopy or
laparotomy. Accordingly, further studies are recommended
on this topic.
Conclusions
Based on the results of this study, there was a relationship
between some reproductive and menstrual characteristics
and endometriosis. Therefore, the presence of these
risk factors can help in early identifying and treating
endometriosis, and consequently, it can prevent
complications due to this disease. According to the
findings and considering the multiple complications of
the disease, including pelvic pain and infertility, it seems
logical to recommend that healthcare teams educate
women of reproductive age about early pregnancy and
lactation while avoiding delayed pregnancy at high ages
due to subsequent complications. Eventually, attention to
endometriosis symptoms and referral to a physician for
the early diagnosis of the disease are recommended to
prevent its progress.
Authors’ Contribution
SM involved in the conception and design, acquisition of data and
drafting the manuscript. MM and NA involved in the conception
and design, acquisition of data, analysis of the data, interpretation
of data and writing this manuscript. MK, BSO and MJS involved in
the conception and design, interpretation of the data and revising
this manuscript. All authors gave their final approval of this version
to be published.
Conflict of Interests
None declared.
Financial Support
This study was financially supported by the Research Deputy of
Tabriz University of Medical Sciences.
Acknowledgments
This paper was based on the master’s dissertation approved by the
ethics council of Tabriz University of Medical Sciences (ethical
code: 5/D1003687). The authors would like to appreciate all the
participants as well as the personnel of Alzahra hospital for their
assistance in sampling.
References
1. Parazzini F, Esposito G, Tozzi L, Noli S, Bianchi S.
Epidemiology of endometriosis and its comorbidities. Eur J
Obstet Gynecol Reprod Biol. 2017;209:3-7. doi:10.1016/j.
ejogrb.2016.04.021
2. Acién P, Velasco I. Endometriosis: a disease that remains
enigmatic. ISRN Obstet Gynecol. 2013;2013:242149.
doi:10.1155/2013/242149
3. Burney RO, Giudice LC. Pathogenesis and pathophysiology
of endometriosis. Fertil Steril. 2012;98(3):511-519.
doi:10.1016/j.fertnstert.2012.06.029
4. Giudice LC. Clinical practice. Endometriosis. N Engl J Med.
2010;362(25):2389-2398. doi:10.1056/NEJMcp1000274
5. Chaichian S, Mehdizadehkashi A, Najmi Z, et al. Clinical

Crescent Journal of Medical and Biological Sciences, Vol. 8, No. 3, July 2021

7

Mollazadeh et al

6.

7.

8.

9.

10.

11.

12.

13.

14.

predictive factors for diagnosis of endometriosis in
Iranian infertile population. J Minim Invasive Surg Sci.
2015;4(3):e24236. doi:10.17795/minsurgery-24236
Dmowski WP, Lesniewicz R, Rana N, Pepping P, Noursalehi
M. Changing trends in the diagnosis of endometriosis: a
comparative study of women with pelvic endometriosis
presenting with chronic pelvic pain or infertility. Fertil Steril.
1997;67(2):238-243. doi:10.1016/s0015-0282(97)81904-8
Sourial S, Tempest N, Hapangama DK. Theories on
the pathogenesis of endometriosis. Int J Reprod Med.
2014;2014:179515. doi:10.1155/2014/179515
Kitawaki J, Kado N, Ishihara H, Koshiba H, Kitaoka Y, Honjo H.
Endometriosis: the pathophysiology as an estrogen-dependent
disease. J Steroid Biochem Mol Biol. 2002;83(1-5):149-155.
doi:10.1016/s0960-0760(02)00260-1
Simpson JL, Elias S, Malinak LR, Buttram VC Jr. Heritable
aspects of endometriosis. I. Genetic studies. Am J Obstet
Gynecol.
1980;137(3):327-331.
doi:10.1016/00029378(80)90917-5
Liu E, Nisenblat V, Farquhar C, et al. Urinary biomarkers for the
non-invasive diagnosis of endometriosis. Cochrane Database
Syst Rev. 2015;2015(12):CD012019. doi:10.1002/14651858.
cd012019
Montgomery GW, Nyholt DR, Zhao ZZ, et al. The search
for genes contributing to endometriosis risk. Hum Reprod
Update. 2008;14(5):447-457. doi:10.1093/humupd/dmn016
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.e6. doi:10.1016/j.
fertnstert.2012.05.035
Meaddough EL, Olive DL, Gallup P, Perlin M, Kliman HJ.
Sexual activity, orgasm and tampon use are associated with
a decreased risk for endometriosis. Gynecol Obstet Invest.
2002;53(3):163-169. doi:10.1159/000058368
Missmer SA, Hankinson SE, Spiegelman D, et al. Reproductive
history and endometriosis among premenopausal women.

15.
16.

17.

18.

19.

20.

21.

22.

23.

Obstet Gynecol. 2004;104(5 Pt 1):965-974. doi:10.1097/01.
AOG.0000142714.54857.f8
Breech LL, Laufer MR. Obstructive anomalies of the female
reproductive tract. J Reprod Med. 1999;44(3):233-240.
Vercellini P, Eskenazi B, Consonni D, et al. Oral contraceptives
and risk of endometriosis: a systematic review and metaanalysis. Hum Reprod Update. 2011;17(2):159-170.
doi:10.1093/humupd/dmq042
McLeod BS, Retzloff MG. Epidemiology of endometriosis:
an assessment of risk factors. Clin Obstet Gynecol.
2010;53(2):389-396. doi:10.1097/GRF.0b013e3181db7bde
Grandi G, Toss A, Cortesi L, Botticelli L, Volpe A, Cagnacci A.
The association between endometriomas and ovarian cancer:
preventive effect of inhibiting ovulation and menstruation
during reproductive life. Biomed Res Int. 2015;2015:751571.
doi:10.1155/2015/751571
Ashrafi M, Jahanian Sadatmahalleh S, Akhoond MR, Talebi
M. Evaluation of risk factors associated with endometriosis
in infertile women. Int J Fertil Steril. 2016;10(1):11-21.
doi:10.22074/ijfs.2016.4763
Parasar P, Ozcan P, Terry KL. Endometriosis: epidemiology,
diagnosis and clinical management. Curr Obstet Gynecol
Rep. 2017;6(1):34-41. doi:10.1007/s13669-017-0187-1
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. doi:10.1016/j.envres.2006.04.004
Moini A, Malekzadeh F, Amirchaghmaghi E, et al. Risk
factors associated with endometriosis among infertile Iranian
women. Arch Med Sci. 2013;9(3):506-514. doi:10.5114/
aoms.2013.35420
Gemmill JA, Stratton P, Cleary SD, Ballweg ML, Sinaii N.
Cancers, infections, and endocrine diseases in women
with endometriosis. Fertil Steril. 2010;94(5):1627-1631.
doi:10.1016/j.fertnstert.2009.07.1698

Copyright © 2021 The Author(s); This is an open-access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

8

Crescent Journal of Medical and Biological Sciences, Vol. 8, No. 3, July 2021

