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Abstract

Purpose Endometriosis affects the quality of life, sleep, and sexual life of patients due to pain. This study compared the
scores of endometriosis patients in these three areas before and after surgery.

Methods Patients between the ages of 18 and 60 with a prediagnosis of endometriosis were enrolled. Postoperative his-
topathological diagnosis of endometriosis was confirmed in all patients. This study included 56 patients who completed
pre- and postoperative (three months) evaluation of quality scale questionnaires: a visual analog scale for pelvic pain, the
Pittsburgh Sleep Quality Index, Morningness—Eveningness Questionnaire, Endometriosis Health Profile-30 Questionnaire,
and Female Sexual Function Index were administered prior to and 3 months after each patient’s surgery.

Results Among the 56 female patients included in this study, statistically significant improvement was observed in pain
scores, quality of life, sexual function, and sleep of all patients regardless of endometriosis stage.

Conclusion Endometriosis is a disease that progresses, with increasing pain scores; it has negative effects on the quality of
life, sexual function, and sleep of patients. Surgical or medical treatment can be performed considering the complaints and

fertility status of the patients.
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Introduction

Endometriosis is a gynecological disease characterized
by the existence of endometrial glands and tissue outside
the uterus. Since the diagnosis can be made only by his-
topathological examination, the prevalence of the disease
could not be determined clearly. While endometriosis was
detected in 5-60% of women with pelvic pain and unex-
plained infertility, the condition was also found in 1-7%
of asymptomatic patients [1]. In another study, 50-70%
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of adolescents examined for severe dysmenorrhea were
diagnosed with endometriosis [2]. In a study conducted on
women who underwent laparoscopic intervention in ten dif-
ferent countries on five different continents, it was deter-
mined that endometriosis was a prevalent chronic disease
and its incidence was 35-100% in symptomatic patients [3].
Most patients with endometriosis have complaints of pel-
vic pain, dysmenorrhea, and dyspareunia. This pain can be
explained by the direct and indirect effects of local bleeding
in endometriotic implants, inflammatory cytokine effects in
the peritoneal cavity, pelvic floor nerve irritation, or direct
infiltration. In addition, patients’ quality of life, sexual life,
and sleep are adversely affected due to pain. These three
components are closely related to each other and to the over-
all health status of the patient.

Quality of life is a complex concept that includes an indi-
vidual's physical, mental, sociocultural, and educational
conditions. In the literature, it was reported that there was
a strong relationship between endometriosis-related symp-
toms and poor quality of life [4]. Patients with endometriosis
reported reduced quality of life, increased stress levels, and
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more depressive symptoms compared to patients with idio-
pathic infertility [5]. Sexuality is a multifaceted identity that
affects physical health, psychological well-being, femininity,
and relationships. Sexual function is affected by medical
conditions and physical, psychological, and sociocultural
factors. Given the physiological, psychological, and social
effects of endometriosis, it is unsurprising that it negatively
affects women’s sexual lives [6]. Women with chronic dis-
eases may have worse sexual function due to pain [6].

Sleep plays an important role in vital functions. The
circadian rhythm is a biological process that prepares the
organism for predictable changes in the environment that
occur across a 24 h period. Recognition of individual varia-
tions in the circadian rhythm has led to the development of
the concept of chronotypes. A person’s chronotype affects
the level and intensity of their cognitive and physical activ-
ity during throughout the day. There are three chronotypes:
morning-type, evening type, and intermediate type. Morn-
ing-type people prefer to be active early in the day, while
evening-type people are active late in the day. Most of the
population is of the intermediate type. In the literature, it
was shown that morning people had a more stable circadian
rhythm and a healthier mental and physical life compared to
the evening types [7]. Also, optimal sleep levels have been
found to be associated with a reduced risk of death from
all causes and an increased quality of life [8]. Therefore,
a high quality of sleep is essential for the maintenance of
social, emotional, and physical well-being, as well as for
the process of healing injuries and recovering from diseases.

Limited data exist to evaluate pre- and postoperative
quality of life, sexual function and sleep quality of women
diagnosed with endometriosis while interaction between
endometriosis and quality of life, sexual life and sleep qual-
ity is an important clinical condition. It is hypothesized that
there could be a strong relationship between these conditions
and endometriosis and there would be a tendency for the
improvement of these conditions after surgery. For this rea-
son, we aim to evaluate the impact of endometriosis on the
quality of life, sexual function and sleep quality and compare
the pre- and postoperatively alteration of all conditions to
determine the effect of endometriosis surgery via validated
questionnaires as well.

Materials and methods

A total of 56 women attending the Department of Obstetrics
and Gynecology of Bezmialem University Hospital between
2020 and 2021 were included. This prospective cohort study
protocol was approved by the Ethical Committee of the
Medical Faculty of Bezmialem University. Written informed
consent was obtained from all patients.
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Inclusion criteria were women between 18 and 60 years
old with a preliminary diagnosis of endometriosis, willing-
ness to participate in the study and underwent surgery in
our clinic. Exclusion criteria were patients with a previ-
ously known mental, neurologic disorders or sleep disor-
ders who received treatment, non-willingness for participa-
tion, patients who did not have an operation indication but
received medical treatment, patients who had not had sexual
intercourse before, patients under the age of 18 and over the
age of 60, women with night shift work and patients who
used drugs that affect the sleep—wake cycle. All endometri-
otic lesions detected preoperatively or intraoperatively were
completely excised. As a result, RO resection was achieved
in all patients. All diagnosis was postoperatively histopatho-
logically confirmed as endometriosis.

The data collected included demographic characteristics
of the patients (age, alcohol consumption, smoking status,
chronic disease history, gravida, parity, education level,
occupation, and body mass index); stage of endometriosis
according to the American Society for Reproductive Medi-
cine (ASRM) staging system; Morningness-Eveningness
Questionnaire (MEQ) groups and score; Pittsburgh Sleep
Quality Index (PSQI) groups and score; visual analog scale
(VAS); the Endometriosis Health Profile-30 Questionnaire
(EHP-30), and the Female Sexual Function Index (FSFI).
The evaluation of scale questionnaires for each patient was
performed twice as prior to operation and 3 months after
operation.

Visual analog scale (VAS)

VAS is a tool for indicating values that are difficult to
express numerically by selecting them over a spectrum. One
end of a 10 cm line is labeled as “no pain”, and the other
end as “the worst pain imaginable.” The patient indicates
the extent of the pain they feel by marking a point on this
spectrum. This point is then analyzed numerically. VASs are
widely used for pain measurements.

Pittsburgh Sleep Quality Index (PSQI)

PSQI, which is widely used in relation to sleep quality, has
been found useful in the sleep disorder research approach
[9]. This index contains a total of 24 questions, 19 of which
are answered by the individual and five that are answered by
the spouse of the individual or a person with whom they live.
When calculating the score, questions answered by people
other than the individual are not included in the calcula-
tion. The questions are about sleep duration, sleep latency,
frequency, and severity of special sleeping problems. These
19 scored items are grouped into seven modules: subjective
sleep quality, sleep latency, sleep duration, sleep efficiency,
sleep disturbance, use of sleep medication, and daytime
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dysfunction. Some are created from a single item, while
others are created by grouping several items. Each mod-
ule is evaluated with a score between 0 and 3. The sum of
these seven component scores gives an overall index score,
between 0 and 21. A total PSQI score of five or more shows
poor quality of sleep.

Morningness-Eveningness Questionnaire (MEQ)

MEQ is the scale used to determine chronotype. The ques-
tionnaire consists of 19 questions about the physical and psy-
chological performance of individuals across a 24 h period
of time and their preferred times for various activities. Scor-
ing varies between 16 and 86; scores between 16 and 41
indicate evening type, scores between 42 and 58 indicate
intermediate type, and scores between 59 and 86 indicate
morning type.

Endometriosis Health Profile-30 Questionnaire
(EHP-30)

EHP-30 measures endometriosis-related life status on 30
disease-compatible questionnaires and five scales (pain,
control and weakness, emotional well-being, social support,
and self-image). The questions evaluate sexual intercourse,
work, relationship with children, feelings about the medical
profession, treatment, and infertility.

Female Sexual Function Index (FSFI)

FSFI is frequently used in sexual dysfunction studies. FSFI
is a 19-item questionnaire. It covers six main topics—sexual
desire, arousal, lubrication, orgasm, satisfaction, and pain.
Scoring ranges from 1 to 5 for questions 1, 2, 15, 16, and 0-5
for other questions. The total score of each area is multiplied
by a certain ratio. This ratio is 0.6 for desire; 0.4 for orgasm,
satisfaction, and pain; and 0.3 for arousal and lubrication.
Overall, higher scores indicate a better sexual life.

Statistical analysis

Statistical analyses were performed using the McNe-
mar test, McNemar—-Bowker test, Wilcoxon test, and the
Kruskal-Wallis test, and for pairwise comparisons the
Dunn-Bonferroni post hoc test. The significance level was
taken as a=0.05. Mean =+ standard deviation was given for
continuous variables. Percentage and number values were
noted for categorical variables. The enter method was used
for binary logistic regression analysis. Analyses were made
with SPSS v. 25 (SPSS Inc., Chicago, IL, USA).

Results

Full demographic and clinical characteristics of the patients
are summarized in Table 1. The mean age of 56 women
included in the study was 36.82+7.77 (ranging from
22 to 54). The mean age at first onset of pelvic pain was
30.86+7.93. According to the ASRM staging system for
endometriosis, 35.7% (n=20) of the patients were in stage
1, 28.6% (n=16) were stage 2, 14.3% (n=38) were in stage
3, and 21.4% (n=12) were in stage 4.

An overview of our findings is presented below; the full
pelvic pain VAS, PSQI, MEQ, EHP-30, and FSFI scores of
the patients are shown in Table 2. The mean preoperative
VAS scores for dysmenorrhea, dyspareunia, and chronic pel-
vic pain (CPP) were 7.79 +1.26 (2.73 +1.49), 6.66 +2.48
(3.27+1.40), and 6.98 +1.73 (3.04 + 1.26), respectively.
There was a large and statistically significant decrease in
VAS scores in the postoperative period (p <0.001).

The mean preoperative PSQI score was 6.54 +3.15, and
the postoperative score dropped to 3.18 +1.08. While the
preoperative good sleep quality rate was 23.2% (n=13) and
the poor sleep quality rate was 76.8% (n=43), the postopera-
tive good sleep quality rate increased dramatically, to 94.6%
(n=53), and the poor sleep quality rate decreased to just
5.4% (n=3). Of those who had poor sleep quality prior to
their operations, 75.5% (n=40) reported good sleep quality
three months afterwards. When pre- and postoperative sleep
quality was compared, this substantial change in the results
was found to be statistically significant (»p <0.001). When
the PSQI subgroups were examined, the mean values of sub-
jective sleep quality, sleep latency, sleep duration, sleep effi-
ciency, sleep disturbance, use of sleep medication, and day-
time dysfunction in the preoperative vs postoperative period
were 1.34+0.85 vs 0.77+0.60, 1.64 +0.98 vs 0.89+0.59,

Table 1 The demographic and clinical characteristics of the patients

Age (year) 36.82+£7.77
First onset of pelvic pain (year) 30.86+7.93
Gravidity 1.39+1.47
Parity 1.18 +1.09
Body mass index (kg/m?) 25.29+4.86
Stage of disease
Stage 1 20 (35.7%)
Stage 2 16 (28.6%)
Stage 3 8 (14.3%)
Stage 4 12 (21.4%)
Alcohol consumption 7 (12.5%)
Smoking 20 (35.7%)
Chronic disease 17 (30.4%)

Mean =+ standard deviation
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Table 2 Comparison of preoperative and postoperative groups

Parameters Preoperatively Postoperatively p value
VAS score
Dysmenorrhea 779+1.26  2.73+1.49° <0.001*
Dyspareunia 6.66+2.48"  3.27+1.40° <0.001*
Chronic pelvic pain ~ 6.98+1.73% 3.04+1.26* <0.001*
PSQI score 6.54+3.15* 3.18+1.08* <0.001*
PSQI groups
<5 13 (232%)° 53 (94.6%)"
>5 43 (76.8%)° 3 (5.4%)°
PSQI subgroups
Subjective sleep 1.34+0.85* 0.77 £0.60* <0.001*
quality
Sleep latency 1.64+0.98° 0.89+0.59* <0.001*
Sleep duration 0.54 +0.66% 0.30+0.46" <0.001*
Sleep efficiency 0.48+0.71% 0.21+0.41* <0.001*
Sleep disturbances 1.48+0.71* 0.75+0.43* <0.001*
Use of sleep medica- 0.18+0.47* 0.04+0.18* <0.001*
tion
Daytime dysfunction 0.80+0.92*  0.18+0.43* <0.001*
MEQ score 48.95+10.58" 52.98+9.0° <0.001*
EHP-30 score 52.66+19.1* 29.41+11.3* <0.001*
FSFI score 11.56+6.17*  16.57+6.13% <0.001*
*p <0.05

aMean =+ standard deviation, "number and percentage

0.54+0.66 vs 0.30+0.46, 0.48 +0.71 vs 0.21 £0.41,
1.48+0.71 vs 0.75+0.43, 0.18 £ 0.47 vs 0.04 +0.18, and
0.80+0.92 vs 0.18 +0.43, respectively, and there were sta-
tistically significant differences between pre- and postopera-
tive period (p <0.01).

The mean MEQ scores were 48.95 + 10.58 preoperatively
and 52.98 +9.0 postoperatively; this change was statistically
significant (p <0.001). The proportion of patients who dis-
played morning type in both the pre- and postoperative
periods was 25% (n=14). Of 18 patients who had evening
type in the preoperative period, 5 (27.8%) were detected as
morning type, 4 (22.2%) as evening type and 9 (50%) as
intermediate type in the postoperative period.

While the mean EHP-30 score was 52.66 + 19.1 preopera-
tively, it decreased to just 29.41 + 11.37 in the postoperative
period. This represented a statistically significant improve-
ment in patients’ quality of life in the postoperative period
(»<0.001). The mean FSFI scores increased by 5.01, from
a preoperative 11.56+6.17 to 16.57 +6.13 postoperatively.
According to these results, patients experienced statistically
significant postoperative improvement in sexual function
(p<0.001).

There were no statistically significant correlations
between disease stage and postoperative VAS, PSQI, MEQ,
EHP-30, and FSFI scores (p > 0.05).
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Discussion

Endometriosis can cause complaints such as pelvic pain, dys-
menorrhea, dyspareunia, and infertility. These complaints
negatively affect patients’ quality of life, sexual function,
and sleep, among other aspects of life. While there have
been many studies showing that endometriosis causes these
complaints, there have been few investigating the effect of
treatment on these complaints. Although the few studies that
do exist have variously shown treatment to have both posi-
tive and negative effects on pelvic pain, dysmenorrhea, dys-
pareunia, and infertility complaints, the effects on quality of
life, sexual function, and sleep, which are directly related to
patients’ lives, have not been adequately investigated. In addi-
tion, although there are a limited number of studies examining
the pre- and postoperative quality of life and sexual function
in patients with endometriosis, only preoperative evaluations
were investigated in studies on sleep quality.

Many factors may play a role in the formation of pain.
Women with endometriosis have high amounts of nerve
growth factor in their peritoneal fluid. This promotes neuro-
genesis, which changes the ratio of sympathetic and sensory
nerve fibers in endometriotic tissue and increases nerve den-
sity. At the same time, cytokines, prostaglandins, and inflam-
matory cells activate nerve fibers. Compression of nerve fibers
within endometriotic implants also causes considerable pain,
as does central hypersensitivity. Due to endometriosis-induced
neuroplastic changes in the descending pathways that regu-
late pain perception, patients become more sensitive to pain
stimuli. Patients suffer from pain in endometriosis as a result
of insufficiency in descending inhibition mechanisms. CPP is
defined as pelvic pain lasting at least 6 months. Some patients
have underlying factors such as endometriosis, adenomyosis,
or pelvic inflammatory disease. However, it can also be idi-
opathic. CPP usually occurs after an acute pain attack, even
when the initial stimulus disappears [10].

Meanwhile, severity of endometriosis may not be related
to the level of pain although most of the studies generally
examined patients with stage 4 endometriosis [11]. There is
no evidence of increased pain in advanced stages of endome-
triosis. Furthermore, there may be severe pain even if there is
a small focus, or the pain may be very mild even if the blad-
der, bowel, and ureter are infiltrated [12]. However, when
patients with deep infiltrative and superficial endometriosis
were compared, surgical intervention was shown to reduce
pain more in the former [13].

Endometriosis and quality of life

Endometriosis has negative effects on quality of life due to
symptoms such as CPP, dysmenorrhea, and dyspareunia,
especially in the reproductive years. In the pathophysiology
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of endometriosis-associated pain, signaling pathways and
inflammatory and hormonal changes are responsible for
many of these symptoms. The symptom that most affects
quality of life for endometriosis patients is pain. Painful
symptoms reduce physical, mental, and social welfare and
have a negative impact on work performance as well as
quality of life. In one study, researchers found that fully 40%
of endometriosis patients could not be promoted at work
due to their symptoms and resulting loss of customers [14].

CPP causes productivity problems, relationship difficulties,
social dissatisfaction, and psychological morbidity in patients
[15, 16]. This may lead to social isolation, and subsequently
deterioration of social relations. All this shows that endometrio-
sis can significantly impair quality of life by causing psycholog-
ical disorders such as anxiety and depression. It was shown that
pain and depression improved with treatment of endometriosis,
and thus, patients’ quality of life increased [17]. One of the most
common causes of dysmenorrhea is endometriosis. Increased
endometrial prostaglandin production is mainly responsible for
this mechanism. Rush et al. reported that the quality of life
of patients with dysmenorrhea was adversely affected [18].
Depending on the severity of the pain in dysmenorrhea, it may
severely impair the quality of life for some patients by nega-
tively affecting their mental health and social lives [19].

There are pre- and postoperative comparative studies
evaluating the negative effects of endometriosis-related
symptoms on quality of life and improvement after surgery.
Parra et al. showed that half of patients with deep infiltrative
endometriosis and rectosigmoid invasion who underwent
laparoscopic surgery had reduced pelvic pain, increased
daily activity performance, and had better work performance
[20]. In a retrospective study, health care providers observed
that dysmenorrhea, dyspareunia, and CPP complaints
decreased by the three-month postoperative evaluation in
patients with deep infiltrative endometriosis [21]. Likewise,
in another study comparing definitive surgery and uterine-
sparing laparoscopic excision in the treatment of endome-
triosis, it was observed that there was an improvement in
the quality of life in both groups postoperatively [22]. In a
randomized controlled study, a decrease in pain scores and
an increase in quality of life were observed during patients’
6- and 12-month follow-ups [23].

Our results revealed that regardless of stage of endome-
triosis, all patients were provided with definitive surgery
contributed to the improvement of quality of life in the post-
operative period. With the results we obtained in our study, it
can be said that the operation is beneficial for endometriosis
patients in all stages in terms of quality of life.

Endometriosis and quality of sexual life

In general, patients with endometriosis are considered to
have deep dyspareunia. However, in most studies, any pain

experienced during sexual intercourse was defined as dys-
pareunia. In the presence of dyspareunia, pain results in
sexual dysfunction. Fear of this pain has negative effects on
sexual desire, arousal, and lubrication. In addition, central
sensitization causes hyperalgesia, allodynia, and worsening
of pain perception. Factors such as anxiety, guilt after coitus,
and disappointment also negatively affect sexual motivation
by creating emotional stress [24]. The frequency of orgasm,
sexual pleasure, and satisfaction was found to be lower in
patients experiencing pain [25]. Another cause of sexual
dysfunction is depression due to dyspareunia and the effect
of anxiety. Due to this, feelings of guilt due to not being able
to have intercourse, deterioration in ideal body image, and
an increase in sexual dysfunction were observed in patients
[26].

A prospective study in patients diagnosed with endome-
triosis revealed a relationship between dyspareunia and sexual
dysfunction [27]. It has been shown that depression has nega-
tive effects on both CPP and many aspects of sexual function,
such as sexual desire, arousal, and orgasm [28]. On the other
hand, in another study, although 75.8% of women described
dyspareunia, no negative effect was found on their quality of
sexual life [29]. Similarly, in a case—control study in which
endometriosis patients and a healthy population were com-
pared, no difference was found between the two groups in
terms of sexual dysfunction, although pain scores were higher
in patients with endometriosis [30]. In another study involving
300 patients, dyspareunia and decreased sexual desire were
observed in patients with deep infiltrative endometriosis and
ovarian/peritoneal endometriosis, but sexual dysfunction was
not different in these two groups [31].

In the literature, there are some studies investigating pre-
and postoperative sexual life quality in patients with endo-
metriosis. Setela et al. reported that postoperative sexual
satisfaction increased [32]. In other studies, it was noted that
both the frequency of coitus and the quality of sexual life
increased after vaginal resection for endometriosis [33, 34].
It was observed that dyspareunia complaints of the patients
regressed at the 6- and 12-month follow-ups after operation,
and thus the quality of sexual life increased [35]. In another
case—control study, an increase in quality of sexual life was
observed in patients with deep infiltrative endometriosis at
follow-ups in the 6th and 36th months after the surgery [36].
In a study evaluating patients 2 and 5 years after laparo-
scopic surgical treatment, they indicated that sexual pleasure
and coital comfort had increased, and dyspareunia symptoms
had regressed compared to their preoperative states [37].

In our study, we found that the dyspareunia scores of the
patients decreased and the quality of sexual life improved
after surgery. We think that surgical removal of lesions and
adhesions lead to improvement in dyspareunia. Regression
of pain and psychological relief may have increased the
patients’ quality of sexual life.
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Endometriosis and quality of sleep

Sleep is a physiological requirement for a person to main-
tain their mental and physical health. Sleep disturbance can
lead to serious decreases in daily performance and quality
of life, and increases medical, neurological, and psychiatric
disorders [38]. Sleep quality may deteriorate with the neuro-
biological effects of pain. In a study, the pain threshold and
sleep quality in patients with endometriosis were examined,
and it was found that these patients had significantly poor
sleep quality [39]. A recent study found poor sleep quality
and more depression in patients with preoperative endome-
triosis [40]. In a study involving 48 endometriosis patients,
sleep disorder was evaluated after medical treatment [41].
In this study, although sleep quality was not evaluated, it
was determined that sleep disorder had improved with hor-
monal therapy after 6 and 12 months. Most of the studies
in the literature evaluated sleep quality in the preoperative
period and found deterioration in sleep quality as a result of
endometriosis symptoms. In a study by Goksu et al. [11], an
increase in sleep quality and a decrease in depression were
found in the postoperative period in patients with endome-
triosis who had stage 4 disease and were operated. Our study
is the first in the literature to investigate the quality of sleep
in the postoperative period regardless of the stage of endo-
metriosis. The results of our study showed that there was a
significant improvement in subjective sleep quality, dura-
tion, efficiency, and daytime dysfunction parameters in all
patients regardless of stage of endometriosis after surgery.

An individual’s circadian typology affects how cogni-
tively and physically active they are throughout the day.
People have different circadian types, defined by differences
in sleep—wake cycle and biological and behavioral rhythms.
Morning types go to bed early and get up early; they perform
better in the early morning hours. Evening types stay up late
and sleep late and feel more active in the evening. Evening
type was found to be associated with short sleep duration,
insufficient sleep, and poor sleep quality, and it was stated
that insufficient sleep decreased the ability to cope with
negative emotions. The relationship between endometriosis
and circadian typology has not been adequately examined.
In our study, most of the patients who were evening type in
the preoperative period changed to intermediate type in the
postoperative period. This indicates that their sleep quality
likely improved as well.

The strengths of our study were the prospective design
and comparison of quality of life, sexual function, and sleep
before and after the operation. The main limitation of our
study is the relatively small sample size, even though we
did enroll a statistically sufficient number of patients. In
addition, including longer term postoperative evaluations
may contribute valuable findings to the literature in future
studies.
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To the authors’ knowledge, our study is the first in the
literature to evaluate sleep quality both pre- and postopera-
tively, as well as the only one to date to examine quality of
life, sexual function, and sleep simultaneously and evaluat-
ing them in comparison with each other. Our study revealed
that there is a potential connection between all conditions
and patients diagnosed with endometriosis reported sig-
nificant improvements in all three areas following surgery,
regardless of disease stage. In conclusion, endometriosis is a
disease that negatively affects patients' quality of life, sexual
function, and sleep, especially due to its causing high levels
of pain. In our study, we showed that the pain scores of the
patients regressed and their quality of life, sexual life, and
sleep were positively affected by definitive surgical treat-
ment. Further studies are needed to clearly understand the
effects of endometriosis disease and its treatment on the
quality of life, sexual function, and sleep of patients.
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