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these patients.

Background: This study aimed to compare the lifestyle factors and SQ between women with and without
endometriosis. Also in this essay, the influence of food intake, socio-demographic and clinical characteristics on
sleep quality of women with endometriosis was determined.

Methods: Of the 156 infertile women approached for the study, 78 women had endometriosis and 78 were
included in the control group. At first, each participant completed a checklist including questions about
demographics, physical activity, reproductive and menstrual status. SQ was assessed by the Pittsburgh Sleep Quality
Index (PSQI). Dietary data were collected using a validated 147-item semi-quantitative FFQ.

Results: Irregular menstrual status, menorrhagia, dysmenorrhea, pelvic pain, history of abortion, family history of
endometriosis were associated with endometriosis risk (P < 0.05). In women with physical activity more than 3 h per
week, high consumption of the dairy product, and fruit endometriosis is less common (P < 0.05). The total PSQI
score, and the scores for subjective sleep quality, sleep latency, sleep disturbance domains were significantly
different between the two groups (P < 0.05). In women with endometriosis, poor SQ was associated with
dysmenorrhea, pelvic pain, dyspareunia, physical activity, and low consumption of the dairy product, fruit, and nut

Conclusion: In endometriosis women, SQ was lower than healthy individuals. Lifestyle factors can effect on SQ of
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Background

Endometriosis is the benign proliferation of functioning
endometrial glands and stroma in ectopic locations out-
side the uterine cavity [1], which affects an estimated
range from 0.7 to 8.6% in the general population [2]. A
high prevalence of dysmenorrhea, dyspareunia, non-
cyclic pelvic pain, infertility and menstrual disorders
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(such as menorrhagia, metroragia, spotting) has been
seen in these patients [1, 3]. Although the exact patho-
physiology of this disease is not clear, it is believed
agents that impress the volume of retrograde menstru-
ation or affect woman’s aptitude for implantation of the
endometriotic lesion are involved in the appearance and
progression of endometriosis [4]. Some of the studies in-
troduced that the appearance of endometriosis has been
developed by hormonal and immunological mechanisms,
genetic and inflammatory processes, as well as environ-
mental and lifestyle factors [5].

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.


http://crossmark.crossref.org/dialog/?doi=10.1186/s12905-020-01036-z&domain=pdf
http://orcid.org/0000-0002-7006-8487
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:shahideh.jahanian@modares.ac.ir

Youseflu et al. BMC Women's Health (2020) 20:168

Lifestyle factors play an important role in preventing
many chronic diseases. Available evidence on the effect
of lifestyle-related factors such as physical activity, nutri-
tional status, body mass index, smoking, and SQ on
endometriosis is controversial [1, 6—9]. Therefore, modi-
fied lifestyle recommendations in these patients have
been discussed. For example, some studies depicted the
anti-estrogenic activity of cigarette has a protective effect
on endometriosis, others suggested that cigarette with
an impact on pro-inflammatory gene overexpression can
trigger inflammation [6, 7].

Sleep is an essential physiological process that can be
impressed by many medical and sleep disorders. Several
studies have demonstrated that sleep disorder is a com-
mon symptom in women with endometriosis [10, 11].
Recently, a relationship between endometriosis-related
symptoms such as pain and sleep disorder has been re-
ported [12]. Arion et al. study reveal that sleep quality of
women with endometriosis is associated with poorer
quality of life, more depressive symptoms, and bladder
pain syndrome [13].

Sleep disorder and changes in the melatonin level can
be a diverse effect on the reproductive system [14, 15].
There is compelling evidence to implicate that endogen-
ous melatonin acts as an important analgesic, sleep in-
ducer and regulator of the circadian rhythm,
antioxidant, anticarcinogenic, immunoregulator, and
anti-inflammatory agent [14, 15].

The purpose of the current study was to compare the
lifestyle factors (including physical activity levels, diet,
BMI, cigarette smoking), and SQ between women with
and without endometriosis. Also in this essay, the influ-
ence of food intake, socio-demographic and clinical
characteristics on sleep quality of women with endomet-
riosis was determined.

Methods

The study was conducted as a case-control study survey
between May 2016 and February 2017 on 156 infertile
women (78 women with endometriosis and 78 controls)
that attended in Infertility Clinic of Arash Hospital in
Tehran, Iran.

During the period of the study, all infertile women
who undergone diagnostic laparoscopy were allocated.
Based on the laparoscopy results, those women with ab-
normalities other than endometriosis (eg. endometrial
hyperplasia, leiomyoma, and other gynecological cancer)
were excluded from the study. Participants were divided
into two groups: a case group consisted of 78 women
with endometriosis for whom the disease was confirmed
by laparoscopy and histology examinations, and a con-
trol group consisting of 78 infertile women with a nor-
mal pelvis. A control group was selected at the same
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time as the case group. Controls were selected randomly
matched on age, education, and duration of infertility.

Eligibility criteria for inclusion in the study were in-
cluding age between 18 and 45 years, absence of the his-
tory of chronic diseases or mental disorder according to
self-report of women, Iranian race, Non-occurrence of
bad events in the 12 months ago (e.g. death or illness of
family members or close friends, financial difficulties,
and etc.)

Ethical approval for the study was obtained from the
Regional Ethics Committee at Tarbiat Modares Univer-
sity of Medical Sciences (IR TMU.REC.1395.358). All
women voluntarily participated and signed informed
consent.

During the first visit, the weight and height of all
women recoursing to the infertility clinic are measured.
Body Mass Index (BMI) is calculated as weight divided
by height squared (kg/m2).

A socio-demographic checklist including questions
about socio-economic status (such as age, educational
level, occupational status, income, and smoking history)
was completed. The following, questions were asked
about menstrual and reproductive characteristics (such
as menstrual pattern, cycle regularity, menstrual dur-
ation, amount of menstrual bleeding, length of the men-
strual cycle, premenstrual spotting, menarche age,
presence of dysmenorrhea, dyspareunia and chronic pel-
vic pain, gravidity, parity, history of using
contraception).

Participants were asked to report their exercise times/
week. Based on their response, the participants’ physical
activity was determined at three levels: low (less than 1 h
per week), moderate (2—3 h per week), and high physical
activity (more than 3 h per week).

A semi-quantitative 147-item FFQ was applied to ob-
tain dietary information. This questionnaire included a
list of dietary items (with standard serving measures)
commonly consumed by Iranians. The Persian version of
FFQ has previously been evaluated for both reliability
and validity [16]. The participants were asked to report
their usual food intake during the previous year on a
daily, weekly, monthly and yearly basis; all these were
converted to daily intakes. Portion sizes of the consumed
food were transformed to grams by using domestic
measurement.

All consumed food items were analyzed for their en-
ergy and nutrient components by a nutrient database
(Nutritionist 4, Mosby Nutritract software, and ver.7.0,
N-Squared Computing, Salem, OR, USA).

For assessment of dietary sources of melatonin, we
considered food rich of tryptophan including dairy prod-
uct, nut (peanut, almond, pistachio, and walnuts), fruit
(banana, apple, kiwi, peach, and strawberry, orange) and
meat (red meat, pultatory, and fish).
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Multiple aspects of SQ during the previous month
were assessed using the valid and reliable Persian version
of the Pittsburgh Sleep Quality Index (PSQI) [17]. This
questionnaire contains 19 items in seven categories
(sleep quality, sleep latency, sleep duration, habitual
sleep efficiency, sleep disturbances, use of sleeping medi-
cation, and daytime dysfunction) on a scale from 0 to 3;
so the total score of PSQI is from 0 to 21. A total score
higher than 5 identifies poor SQ and scores lower than 5
show the absence of sleep disorder.

Statistical analysis was performed using Statistical
Package for Social Science (version 16). To check the
variables’ normality, Kolmogorov—Smirnoff’s (KS) test
was run. Comparisons between two groups were done
using Independent Samples T-Test, Mann-Whitney’s
test (MW), Chi-square tests, and logistic regression
model.

Results

Considering general risk factors, menstrual status (OR:
2.80; %95CI: 1.23-4.38; P=0.01), menorrhagia (OR:
2.98; %95CI: 1.31-3.76; P =0.007), dysmenorrhea (OR:
4.61; %95CIL: 3.31-5.18; P<0.001), pelvic pain (OR:
15.31; %95CI: 12.95-17.43; P < 0.001), history of abortion
(OR: 2.36; %95CI: 1.05-3.28; P = 0.04), Family history of
endometriosis (OR: 4.05; %95CI: 2.08-7.14; P =0.04),
and high level of physical activity (OR: 0.3; %95CI: 0.13—
0.65; P =0.04), were associated with endometriosis risk.
There was no significant relationship between, age, age
at menarche, level of education, OCP use, BMI, smoking
and endometriosis risk (P> 0.05) (Table 1).

Table 2 indicates that the intake of dairy products and
fruit rich in tryptophan in women with endometriosis is
less than the control group (P =0.02). Consumption of
other food groups such as vegetables, meat, nut, fast
food, and processed snacks was no significant difference
between two groups (P>0.05). The total PSQI score
(P <0.001) and the scores for the subjective sleep quality
(P=0.002), sleep latency (P<0.001), sleep disturbance
(P <0.001) domains were significantly different between
women with and without endometriosis.

Table 3 shows poor SQ was statistically significantly
associated with dysmenorrhea (p=0.03), pelvic pain
(p=0.02), dyspareunia (p =0.04), physical activity (p<
0.001), and consumption of dairy product (p = 0.03), fruit
(p =0.03), and nut (p = 0.02).

Discussion

The current study was designed to compare the SQ of
women with and without endometriosis and determine
the relationship between lifestyle factors and SQ in
women with endometriosis. Sleep as an essential factor
on the physical and mental health can be change by
many agents. The main finding of the current study
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showed that endometriosis has a negative impact on
women’s SQ. Our results also showed that scores of sub-
jective sleep quality, sleep latency and sleep disturbance
subscales were significantly less in patients than healthy
women.

In consistence with our results, Leone et al’s study
showed that a high prevalence of poor SQ, daytime
sleepiness, sub threshold insomnia, and moderate clin-
ical insomnia was seen in women with endometriosis
[12]. Another study demonstrated that night Shift job,
especially working more than half of the shifts on a work
at night, and Sleep Pattern Change on days off were as-
sociated with endometriosis risk [18]. The result of the
one clinical trial demonstrates that in women with endo-
metriosis, treatment with melatonin (10 mg for 8 weak)
compared with placebo reduced daily pain, dysmenor-
rhea, dysuria, dyschezia, and need to use analgesic drugs,
also improved SQ, and reduced the level of brain-
derived neurotropic factor (BDNF) [14].

Our finding reveal that in these patient, some lifestyle
factors such as exercise, diet and clinical symptoms can
modify this relationship. For example, a better SQ was
seen in women with endometriosis who had a diet rich
in dairy products, nut, and fruits. Dairy products and
some fruit (banana, kiwi, apple, peach, strawberry, and
orange) are sources of tryptophan. For melatonin pro-
duction, tryptophan is converted to serotonin then to N-
acetyl serotonin, and finally to MLT [19]. Melatonin can
regulate inflammation and immune function and protect
against oxidative stress, therefore, in this way can reduce
the risk of endometriosis [15]. Melatonin can also im-
prove SQ in these women [14]. There is some evidence
that shows sleep restriction can affect the composition
of the intestinal microbiome. It seems that Mediterra-
nean diets and other plant-rich diets with an effect on
gut microbiome can improve the sleep quality of pa-
tients with cardiovascular disease [20].

It was seen that the consumption of kiwi, tart cherry
juice, and oysters with the antioxidant, melatonin, and
zinc contents can increase sleep duration and quality
[21]. Healthy dietary patterns with low in saturated fat
and high in vegetables, fruit, fiber, and seafood with po-
tentially improving sleep quality can affect sleep [21].

Diet also considered as a main risk factor of endomet-
riosis. Between dietary items, only consumption of the
dairy product and fruit (including banana, kiwi, apple,
peach, strawberry, and orange) were different between
women with and without endometriosis. Some studies
confirmed our results [22, 23].

Regarding the results, women with endometriosis
were more likely to experience an increase in abnor-
mal menstrual status, menorrhagia, dysmenorrhea,
pelvic pain, abortion when compared with healthy
women. Clinical symptoms of endometriosis such as
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Table 1 Demographic and lifestyle characteristics of Endometriosis cases and control women
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Characteristics Case (78) Control (77) P-value OR
Age 31.00+6.63 29.35+£6.99 0.137 1.03(0.99-1.09)
Age at menarche
Less than 11 year 8(10.26) 9(11.69) 0.77 0.86(0.31-2.37)
More than 12 years 70(89.74) 68(87.18) 1.00°
Education
Universitically 42(53.85) 38(49.35) 0.58 0.83(044-1.57)
Non Universitically 36(46.15) 39(50.65) 1.00*
BMI 2364411 2369+358 093 0.99(0.92-1.08)
OCP use
Yes 10(13.16) 12(15.58) 0.67 0.82(0.33-1.03)
No 66(86.84) 65(84.42) 1.00°
Breast feeding history
Bottle feeding 8(11.94) 5(6.49) 0.37 1.69(0.53-243)
Breast feeding 68(89.47) 72(93.51) 1.00°
Family history
Yes 11(14.10) 3(3.90) 0.04 4.05(2.08-7.14)
No 67(85.90) 74(96.19) 1.00°
Abortion
Yes 22(28.20) 11(14.29) 0.04 2.36(1.05-3.28)
No 56(71.79) 66(85.71) 1.00°
Menstrual status
Regular 55(71.43) 67(87.01) 0.01 1.00°
Irreqular 23(29.49) 10(12.99) 2.80 (1.23-4.38)
Menorrhagia
Yes 24(30.77) 10(12.99) 0.007 2.98(1.31-3.76)
No 54(69.23) 67(87.01) 1.00°
Dysmenorrhea
Yes 59(75.64) 31(40.26) <0.001 461(3.31-5.18)
No 19(24.36) 46(59.74) 1.00°
Pelvic pain
Yes 44(56.41) 6(7.79) <0.001 15.31(12.95-17.43)
No 34(43.59) 71(92.21) 1.00°
Abortion
Yes 22(28.20) 11(14.29) 0.04 2.36(1.05-3.28)
No 56(71.79) 66(85.71) 1.00°
Physical activity
Less than 1 h per week 41(52.56) 26(33.77) 1.00°
Between 2 and 3 per week 22(28.20) 19(24.67) 0.008 0.73(0.33-1.61)
More than 3 h per week 15(19.23) 32(41.56) 0.30(0.13-0.65)
Smoking
Yes 6(7.69) 3(3.90) 031 2.06(0.49-3.53)
No 72(92.31) 74(96.10) 1.00°

Data are demonstrated as n (%) or mean + SD

OR Odds ratio, CI Confidence interval, BMI Body mass index, OCP Oral contraceptives

®Reference category



Youseflu et al. BMC Women's Health (2020) 20:168

Table 2 Comparison of sleep quality, and food intake between
women with and without endometriosis
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Table 3 Quality of sleep among endometriosis women by
socio-demographic, clinical characteristics and food intake

Case (N=78) Control (N=77) P-value
mean = SD mean + SD
Subjective sleep quality  1.35 + 0.82 097 £ 0.74 0.002
Sleep latency 160 + 1.07 096 £ 095 <0.001
Duration of sleep 0.36 + 0.68 032 +076 0324
Day time function 097 £ 1.01 0.79 + 081 0.383
Sleep disturbance 138 £ 0.63 0.83 + 054 <0.001
Sleep efficiency 047 £ 0.77 033 +£0.78 0.07
Sleep medication 033 £ 0381 023 £058 0.844
Total score 647 £ 334 445+ 326 <0.001
Fruit Item
Banana 19.72 £ 17.82 24.65 + 21.19 0.12
Peach 21.55+19.30 26.72 + 23.14 0.218
Strawberry 061 £ 0.71 083 = 1.69 0.31
Kiwi 15.84 + 17.59 22.85 + 2358 0.10
Orange 3880 + 2801 51.26 + 39.58 0.128
Apple 39.56 + 34.13 4422 + 3218 0.28
Sum 15133 + 78.31 188.93 £ 94.96 0.008
Dairy
Milk 98.19 + 104 13545 £ 1763 0.03
Cheese 19.23 £ 1753 1714 £ 1354 0.6
Yoghurt 13574 £ 10704 187.13 £ 15078  0.03
Total dairy product 31730 £ 18218 40191 £217.65 0.02
Nut
Peanut 029 + 057 028 + 049 0.64
Pistachio 063 = 099 085+ 133 045
Walnuts 220 +£3.02 235+ 246 046
Almond 072 £ 124 066 + 141 0.23
Total nut 3.85 £ 4.59 415+ 417 0.61
Meat
Pultatory 2838+ 18.16 2681 + 1875 049
Fish 935+ 833 12.65 + 1344 0.15
Red meat 20.76 = 17.58 2577 £ 19.70 0.07
Fast-food entrees 12.37 + 16.09 887 + 941 0.26
Processed snacks 1217 £17.57 961 +9.72 037

pain and menorrhagia can worse women’s SQ. Lor-
ing et al. study demonstrated that increased deep
sleep onset latency is associated with poor SQ, and
besides, poor SQ leads to greater pain sensitivity the
next day [10].

Our findings show that a lower level of physical activ-
ity in women with endometriosis. Regular physical exer-
cise could be to improve levels of immune and anti-
inflammatory markers and reduced menstrual flow that
could lead to decreased endometriosis risk [8].On the

Variable Good sleeper Poor sleeper P-value
(PSQI 25) (PSQI < 5)
(N=31) (N=47)
Age 31+£7.02 31.02£6.31 0.99
Education
University 17(54.84) 19(40.42) 0.21
Non university 14(45.16) 28(59.57)
BMI 2313+3.20 2398 £4.61 0.37
Mense
Regular 26(83.87) 39(82.98) 092
Irregular 5(16.13) 8(17.02)
Menorrhagia
Yes 9(29.03) 15(31.91) 0.79
No 2270.97) 32(68.08)
Dysmenorrhea
Yes 20(64.52) 40(85.11) 0.03
No 11(3548) 7(14.89)
Dyspareunia
Yes 11(35.48) 28(59.57) 0.04
No 20(64.52) 19(4043)
Pelvic pain
Yes 12(38.71) 31(65.96) 0.02
No 19(61.29) 16(34.04)
Physical activity
Less than 1h 9(29.03) 33(70.21)
Between 2 and 3h 10(32.26) 11(23.40) <0.001
More than 3 h 12(38.71) 3(6.38)

Diet

Dairy product 37556 +157.67 27888 +188.53 0.02

Red Meat 1890+ 1632 2198 +18.75 047
Fish 8.37+839 9.99+832 032
Pultatory 2827 +17.38 2845+ 1884 0.92
Nut 6.14£7.49 293+299 0.01
Fruit 22723 + 6894 244 +7570 0.03

other hand, in women with a higher level of exercise, in-
creased levels of sex hormone-binding globulin (SHBG)
can lead to reducing the level of bioavailable estrogen
[8]. Insulin resistance and hyperinsulinemia have been
related to endometriosis risk that physical activity can
reduce these. In the result of one meta-analysis that inte-
grated the results of nine studies, physical activity may
reduce endometriosis risk, although this relationship was
not statistically significant [8].

We also found that exercise is a main modifier that
can improve SQ of women with endometriosis. Regular
exercise can enhance melatonin secretion and in this
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way improve the SQ of patients with insomnia [24]. On
the other hand in these women issues such as pain or
abnormal cycle may decrease their tendency for exercise.

Recently, several studies were conducted on the influ-
ence of endometriosis on SQ. To our knowledge, this
survey is the first research which assessed the role of life
style factors on SQ of women with endometriosis. The
use of validated questionnaires (eg, FFQ, and PSQI), and
confirmed diagnosis through laparoscopy are other
strengths of this study.

Despite the strengths of the study, some limitations
should be noted. First, we don’t use a validated question-
naire for evaluating physical activity. Second, like other
case-control studies, selection and recall bias are a con-
cern for this study.

Conclusion

Lifestyle factor such as diet and physical activity have a
major impact on endometriosis risk. In women with
endometriosis, SQ was lower than healthy individuals.
Fruit, dairy, and nut consumption, and exercise can ef-
fect on SQ of endometriosis women. Therefore, counsel-
ing about diet and physical exercise in these women is
recommended.
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