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Abbrevations: ADVIA, analyzer centaur bayer; BMI, 
body mass index; CA-125,ovarian cancer-related tumor marker, 
CA-19-9,Carbohydrate antigen 19-9, CLIA,Chemiluminescence 
immunoassay, DHEA- S, dehydroepiandrosterone sulfate; MRI, 
magnetic resonance imaging; PRL, prolactin

Introduction
Endometriosis is a serious gynecological disease that mainly 

affects patients of childbearing age.1  Endometriosis has the character 
of an inflammatory, systemic and chronic disease, which can occur in 
up to 15 % of women. A characteristic feature is the presence of tissue 
resembling the endometrium outside the uterine cavity. The time from 
the first symptoms to a clear diagnosis often takes more than 10 years. 
This is because there are no specific markers for the diagnosis of 
endometriosis.2  Nevertheless, some studies indicate that some non-
specific markers may be used for testing, such as CA-125 or CA-19-9, 
or that certain hormone levels, such as DHEA-S values, can also be 
indicators.3,4 Endometriosis is an estrogen-dependent disease that is 
associated with other disorders, such as fertility disorders (incidence 
up to 40 %) and sexual dysfunction (up to 50 % of patients). Some 
studies suggest that endocrine and immune changes may be associated 
with chronic stress, anxiety and even depression.5 The results of some 
studies point out that patients with endometriosis, more than with other 
gynecological problems, suffer from psychopathological comorbidity 
- most often anxiety and depressive symptoms.6 Other studies have 
even shown the possibility of an increased risk of developing not 
only symptoms, but even depressive and anxiety disorders.7,8 In 
these cases, questionnaires such as the BDI or HAM-A were used, 
which we also used in our study, because the results of some current 
studies are often contradictory, partly due to the use of different and 
different methodologies.9 Another difference is probably the possible 

occurrence of other psychiatric comorbidities, which have not yet 
been diagnosed in the patients, because the main diagnosis is precisely 
endometriosis and its complications.

The aim of our work in patients with endometriosis was to try to 
evaluate not only the relationship between sexual functions, stress, 
anxiety and depression, but also the results of the values of stress 
hormones such as cortisol and prolactin.

We also added to our research the TSC-40 questionnaire, which 
we have already used in our endometriosis research, which does 
not only focus on PTSD, but serves to assess other possible adverse 
situations, such as various stressful experiences or emotional and 
partner problems, which patients with endometriosis often mention. 
Using this questionnaire, we can evaluate wider psychological 
aspects, moreover, symptomatic reactions do not have to be tied only 
to a specific event.

Materials and methods
Study group and tissue specimens

A total of 92 patients with a mean age of 30.07 (SD=6.33), age 
range (24-46 years), were selected for our study from a total of 100 
patients with a histologically confirmed diagnosis of endometriosis 
at the Department of Sexology of Charles University in Pilsen. The 
prospective study began in October 2018 and ended in September 
2021. The average duration of endometriosis in our patients was 9.45 
years (SD=2.13). The most common symptoms reported by patients 
were dysmenorrhea (73 patients), sex pain (66 patients), orgasmic 
disorders (45 patients), fear of sex (33 patients), mood swings (23 
patients), partner discomfort (44 patients), depression (5 patients) 
and sleep disorders (18 patients). All 92 patients had one or more 
symptoms of endometriosis.10
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Abstract

Endometriosis is associated with gynecological disorders and infertility. More than 50 % 
of women report that they suffer from sexual dysfunctions, the most significant of which 
is pain, which can subsequently be associated with stress, anxiety, depression and partner 
discomfort. In our study, we focused on evaluating these symptoms. A total of 92 patients 
with endometriosis were included in the study. Clinical examinations were focused on 
biochemical analysis of cortisol and prolactin, as important hormones that can respond to 
stress, anxiety and depressive symptoms. At the same time, sexual function, stress, anxiety 
and depressive symptoms were psychometrically evaluated in these patients. Positive 
correlations were found between psychosocial trauma/stress and results from the sexual 
function questionnaire (R=0.30). Furthermore, positive correlations were evaluated between 
the results of Beck’s questionnaire for assessing depression and prolactin (R=0.39) and 
also between the results of Beck’s questionnaire for assessing depression and the anxiety 
test (R=0.33). We also found a high correlation between prolactin and anxiety (R=0.86). 
All results were confirmed by the Mann-Whitney test. These results represent important 
findings regarding the relationship of certain stress hormones, with sexual dysfunction and 
symptoms related to stress, anxiety and depression in women with endometriosis, which are 
still receiving little attention within endometriosis.
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The exclusion criteria were: pregnancy, cancer, hormonal or 
metabolic disorders such as obesity, diabetes mellitus, as well as 
psychiatric disorders - psychosis, schizophrenia, bipolar disorder 
and psychiatrist-diagnosed anxiety and depressive disorder, as well 
as diagnosed PTSD, which could affect the results of psychometric 
measurements. The revised American Society for Reproductive 
Medicine (rASRM) score was used to classify endometriosis.11 
Endometriosis was diagnosed by histological examination. 
Histological diagnosis of endometriosis was based on the presence of 
endometriotic glands and stroma.12

All patients underwent an initial gynecological examination, 
following up on previous gynecological findings, as well as basic 
biochemical tests to rule out other diseases. On the second to fourth 
day of the cycle, prolactin (PRL) and cortisol were obtained from 
peripheral blood. The gynecological examination was supplemented 
by a detailed ultrasound examination. Laparoscopic examination was 
performed in 89 patients with subsequent confirmation of histological 
findings, laparotomy examination was performed in 3 patients. MRI 
of the gynecological area of the small pelvis was performed in 6 
patients.13

Neuroendocrinological markers

To evaluate the correlations, we primarily focused on the results of 
cortisol and prolactin as the stress hormones. For their evaluation, 2 
ml of blood serum were collected in a special vacuum gel separation 
tube according to routine procedures at the Institute of Biochemistry 
at Charles University in Pilsen. The sample transport time was 20 
minutes. Blood samples were transported in a refrigerator at 4°C to 
the Central Laboratory in Pilsen and were evaluated using routine 
laboratory laboratory tests.

PRL measurement

Blood for PRL testing was routinely collected and transported 
to the faculty laboratory under standard conditions. Collection 
took place two hours after awakening of patients and samples were 
measured by chemiluminescence immunoassay (CLIA). Normal PRL 
levels ranged from 3 to 25g/l. The average PRL value in the examined 
women was 23.48g/l (SD=13.01).

Cortisol

Cortisol samples were taken in the morning, preferably between 
07:00 and 09:00 hours and then between 13:00 and 15:00hours, to 
minimize daily cortisol fluctuations. Subsequently, the serum cortisol 
level was determined in a biochemical laboratory according to normal 
analytical procedures.14 Serum cortisol levels were identified by 
chemiluminescent immunoassay (CLIA) using an ADVIA analyzer 
(Centaur Bayer). The intra- and interassay scattering coefficients 
were 2.9 and 12.2 %, respectively. The cortisol value normally ranges 
from 118-618nmol/l. Our patients had mean values   of 289.87nmol/l 
(SD=182.91).

Psychometric measurements

The female sexual distress scale-revised (FSDS-R)

The FSDS-R questionnaire is used in connection with the 
examination of sexual function. It was revised in 2005 and evaluates 
the issues over the last 30 days on a scale of: never 0, rare 1, sometimes 
2, frequently 3, always 4. It contains 13 questions. A score ≥11 
indicates FSD (Female Sexual Dysfunction).15 The average values   of 
the questionnaire in the examined group were 28.68 (SD=5.90).

Trauma symptoms checklist (TSC-40)

The TSC-40 uses 40 questions, which are evaluated on a Likert four-
point scale. The total score is from 0 to 120. Using the questionnaire, 
the symptoms of stress associated with traumatic experiences are 
evaluated in the examined patients. This is a highly reliable test.16  For 
a total of 92 patients, TSC-40 values   were statistically processed with 
a mean value of 24.42 (SD=12.54).

Beck depression inventory-II  (BDI-II)

This is a questionnaire that contains a self-assessment scale of the 
severity of depression. It consists of 21 items (these are also individual 
symptoms and negative thoughts occurring to varying degrees in 
depressed individuals).17 The mean value of this questionnaire was 7.5 
in patients (SD=3.36). 

Hamilton rating scale for anxiety- HAM-A 

HAM-A is one of the important assessment scales that can be used 
to measure the severity of anxiety symptoms in research conditions. 
The scale consists of 14 items and each is defined by a series of 
symptoms and measures mental and somatic anxiety. Each item is 
rated on a scale from 0 (not present) to 4 (severe), with a total score 
range of 0-56.18

HAM-A had a mean value of 20.00 in patients (SD=11.01). 
The completion of the FSDS-R, TSC-40 and BDI-II questionnaires 
was supervised by a sexologist, and the HAM-A questionnaire was 
administered by a psychologist with the patients.

Statistical analysis

Statistical evaluation of all psychometric measurements included 
descriptive statistics and Spearman’s correlation coefficients. The 
statistical results were subsequently confirmed by the Mann-Whitney 
test. This test is also called the Mann-Whitney-Wilcoxon test (MWW 
rank-sum test). It is a non-parametric test of the null hypothesis 
for randomly selected values   of x and y from two sets.19 Statistical 
methods were evaluated using Statistica software version 12.

Results
In the mutual statistical assessment, positive correlations were 

found between the results of the Beck scale questionnaire for assessing 
the severity of depression (BDI-II) and PRL (R=0.39), then confirmed 
by Mann-Whitney test (z-score is 5.98019, P value is <0.00001, 
result is significant at P<0.05). Furthermore, the correlation between 
BDI-II and HAM-A (R=0.33), confirmed by the Mann-Whitney test 
(z-score is -8.55827, P value is <0.00001, the result is significant at 
P<0.05) (Figure 1). Positive correlations were found between TSC-40 
and FSDS-R (R=0.30), confirmed by Mann-Whitney test (z-score is 
3.89503, the value of P is 0.0001, the result is significant at P <0.05).  
We also found a high correlation between PRL and HAM-A (R=0.86). 

Discussion
Endometriosis is one of the most common causes of female pelvic 

pain, which can manifest as dyspareunia, but also as dysmenorrhea, 
ovulation pain or dysuria and dyschezia. According to research, it 
seems that the level of pain may not depend on the size of the extent 
of endometriosis. This suggests that psychological factors may 
be involved in the nature of the pain, which may have significant 
negative effects on their mental health, quality of life, women may be 
limited in social activities, and it also affects their partner relationship 
and sex life.
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Figure 1 Relationship of BDI-II score with HAM-A score and PRL level.

Significant Spearman correlations between depression (BDI-II) and PRL level 
(R=0.39) and between depression (BDI-II) and anxiety (HAM-A) (R=0.33) 
observed in patients with endometriosis are illustrated.

In addition to pain, individual patients may experience other types 
of symptoms, such as anxiety, fear, and depression, as well as signs of 
sexual dysfunction, such as reduced desire, satisfaction, or orgasmic 
symptoms. Sexual dysfunction usually accompanies up to 50 % of 
patients with endometriosis.20

These symptoms subsequently negatively affect the nature of 
pain experienced by women with endometriosis. In addition, the 
subsequent development of sexual dysfunction can also occur in 
the partners of women with endometriosis, especially those who are 
intensely aware of their problems.

Therefore, it is necessary to focus not only on the treatment of 
endometriosis foci, but also on the psychogenic part of this serious 
disease. A better knowledge of understanding these relationships can 
help to positively influence these symptoms subsequently.

The results of this study are consistent with the hypothesis 
of possible relationships between stress, anxiety, depression and 
neuroendocrine markers in patients with endometriosis.21 We found 
significant relationships confirmed by the Spearman correlation 
between the results of the FSDS-R score, which indicates sexual 
dysfunction, and the TSC-40 questionnaire, which describes 
psychosocial trauma and stress, as well as positive study results 
between the BECK-II, which describes depressive symptoms, and 
the results of the HAM- questionnaire A, which captures different 
states of anxiety and levels of PRL. Cortisol levels did not show any 
positive correlation. One of the possible reasons why there was a 
correlation only with prolatin and not also with cortisol is the fact that 
the possible influence of fat mass in patients (BMI) is mentioned in 
the professional literature, which leads to different results. However, 
no one has studied this effect in detail. BMI was not determined for 
the patients in our study.22

Conclusion
In conclusion, limited research suggests that women with 

endometriosis are at risk of psychosocial or psychiatric disorders.23 
It remains to be determined whether these problems are caused by 
endometriosis associated with chronic gynecological pain or also by 
other factors.24 Women diagnosed with the symptoms of endometriosis 

should also be examined for psychosocial and psychiatric disorders 
at the same time. In this regard, it is important not to underestimate 
the psychological assessment of those patients who are at risk of 
developing symptoms of anxiety and depression and to provide 
them with appropriate psychological support.25 It is necessary to 
emphasize the importance of a multidisciplinary approach not only 
in the diagnosis, but subsequently in the treatment of women with 
endometriosis.
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