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Abstract: Background: Endometriosis is a chronic inflammatory condition characterized by the
presence of endometrial-like tissue outside of the uterine cavity. It affects approximately 6–12%
among reproductive-age women. Laparoscopy is still the gold standard for diagnosing it. Since an
average of couple of years elapses from the onset of symptoms to the definitive diagnosis, analysis
of symptoms could serve as a non-invasive diagnostic tool. Methods: An anonymous survey was
distributed online in November 2019. It contained 23 closed questions, which covered two areas:
knowledge and awareness of endometriosis symptoms and its presence among respondents. Results:
A total of 3319 women completed the survey, of which 328 were diagnosed with endometriosis (9.9%).
The symptoms of endometriosis most often indicated by the general population were infertility and
dysmenorrhea. In contrast, those least frequently indicated were painful defecation and dysuria.
Respondents suffering from endometriosis indicated that they often or sometimes experienced
dysmenorrhea (83%, n = 273), pelvic pain not related to menstruation (72%, n = 235), dyspareunia
(68%, n = 223) and painful defecation or dysuria (40%, n = 132). Conclusions: Since the search for a
non-invasive diagnostic endometriosis marker has been conducted for many years without success so
far, it seems that awareness of the clinical presentation and reported symptoms may help to provide
earlier diagnoses.
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1. Introduction

Endometriosis is a chronic inflammatory condition, characterized by the presence of
endometrial-like tissue outside of the uterine cavity. It is estimated that the global incidence
of the disease is approximately 6–12% among reproductive-age women [1]. Symptoms that
include dysmenorrhea, dyspareunia, non-menstrual pelvic pain, nerve pain and infertility
vary among patients and may not correlate with disease severity [2]. Furthermore, patients
with endometriosis are at higher risk of autoimmune, cardiovascular and psychiatric
comorbidities [3–5]. The disease adversely affects the quality of life (QoL), bringing physical,
social, emotional and professional burdens [6]. A study among 193 patients showed that
due to symptom exacerbation, patients lost about one working day per week (an average
of 7.4 h), 64% reported loss of productivity at work and 60% impaired daily functioning [7].

Currently, laparoscopic visualization followed by histopathologic confirmation is the
gold standard for definitive diagnosis [8]. However, this invasive procedure generates
high costs for the healthcare system and carries a risk of complications for the patients.
The time between the onset of symptoms and diagnosis is reported to be between 2
and 12 years [9,10]. The prolongation factors include underestimation of symptoms by
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physicians, lack of widely available low-cost diagnostic tools and limited awareness of
patients and general practitioners (GPs) about endometriosis.

For years, a non-invasive, validated diagnostic tool has been sought. It is believed
that symptoms could be an important diagnostic tool. Awareness of the disease symptoms
will contribute to earlier appointments with specialists, and thus earlier implementation of
the appropriate treatment. The aim of our study was to evaluate women’s knowledge of
endometriosis symptoms.

2. Material and Methods

The study was conducted using the computer assisted web interview (CAWI) method
based on an original, anonymous questionnaire. The questionnaire was written in Polish
and addressed to Polish speaking women only. It was prepared with the use of Google
Forms tool and placed on popular feminine social media platforms in November 2019.
The survey contained 23 close-ended questions, which covered two areas: (1) knowledge
and awareness of endometriosis symptoms and (2) its presence among the respondents.
The subgroup analyses were conducted on the basis of age, place of residence, education,
medical/non-medical profession and being diagnosed with endometriosis (DxE). The latter
group consisted only of those respondents who claimed to have received a diagnosis from
a doctor based on ultrasonography or laparoscopy.

Nominal scales and a five-point Likert scale were used in the survey. The five-point
scale assumed that the respondent indicated the following statements by marking the
numbers, as below:

• “5”—strongly associates the symptom with endometriosis.
• “4”—moderately associates the symptom with endometriosis.
• “3”—neutral or not sure.
• “2”—does not associate the symptom with endometriosis.
• “1”—strongly believes it is not a symptom of endometriosis.

The online survey allowed for wide distribution of the questionnaire and obtaining a
representative sample. The statistical analyses were performed using STATISTICA software
v.14.0 (TIBICO Statistica, Palo Alto, CA, US). p- value < 0.05 was considered significant.

3. Results

A total of 3319 women completed the survey. Baseline characteristics of the study
population are illustrated in Table 1.

In total, 95.7% of respondents were familiar with the term “endometriosis”; 92.9% of
women indicated that endometriosis is a chronic disease; 84.2% were aware of its negative
impact on QoL; and 36.8% correctly identified the prevalence of this condition.

The symptoms of endometriosis most often indicated by the general population were
infertility and dysmenorrhea (75.8% and 68.1% indicated “5,” respectively). Dysuria and
painful defecation were not perceived as symptoms of endometriosis by the majority: 1,
meaning “I strongly believe it is not a symptom of endometriosis,” was given by 38.7% and
42.9%, respectively.

Women indicated: the Internet (90.5%), physicians (57.9%), medical articles (32.3%)
and friends and relatives (25.8%) as the best sources of obtaining information on medical
issues regarding endometriosis. Ninety-five-point-six percent of participants claimed that
this issue is not covered enough and should be discussed more often in the media.

3.1. Respondents with Medical Occupations

Respondents with medical occupations accounted for 16.6% (n = 548) of the study’s
population. This group of women identified eight symptoms of endometriosis more
correctly than respondents without medical occupations. The above differences were
statistically significant for all except dysmenorrhea. Painful defecation, sciatica and dysuria
were the least known the manifestations of endometriosis. Table 2 shows a comparison of
symptom identification by women with and without medical occupations.
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Table 1. Demographics of the study population.

Age Women DxE * n (%) Women Non-DxE n (%) Overall

≤25 45 (1.4%) 857 (25.8%) 902 (27.2%)
26-30 120 (3.6%) 1126 (33.9%) 1246 (37.5%)
31–35 101 (3.0%) 645 (19.4%) 746 (22.4%)
36–40 41 (1.2%) 240 (7.3%) 281 (8.5%)
≥41 21 (0.6%) 123 (3.8%) 144 (4.4%)

Place of Residence

City over 500 k 119 (3.6%) 1017 (30.6%) 1136 (34.2%)
City between 100–500 k 57 (1.7%) 593 (17.9%) 650 (19.6%)

City below 100 k 83 (2.5%) 744 (22.4%) 827 (24.9%)
Countryside 69 (2.1%) 637 (19.2%) 706 (21.3%)

Education

Higher 189 (5.7%) 1455 (43.8%) 1644 (49.5%)
Secondary 73 (2.2%) 612 (18.5%) 685 (20.7%)

Primary 66 (2.0%) 922 (27.8%) 988 (29.8%)

Medical Profession

Yes 35 (1.1%) 513 (15.5%) 548 (16.6%)
No 293 (8.8%) 2476 (74.6%) 2769 (83.4%)

* DxE—respondents with endometriosis.

Table 2. Identification of symptoms according to respondents with medical occupations (n = 548) and without medical
occupations (n = 2769).

Symptom

Women with Medical Occupations;
Sum of Responses: Strongly
Associate (5) and Moderately

Associate (4)

Women without Medical Occupations;
Sum of Responses: Strongly Associate

(5) and Moderately Associate (4)
p-Value

Infertility 94.2% 89.2% p = 0.0009
Dysmenorrhea 87.5% 84.8% p = 0.0921
Dyspareunia 72.1% 55.8% p < 0.0001

CPP * 69.5% 61.4% p = 0.0030
Diarrhea/constipation 48.7% 37.8% p < 0.0001

Sacral pain 56.4% 42.7% p < 0.0001
Painful defecation 26.2% 18.0% p < 0.0001

Dysuria 27.6% 18.8% p < 0.0001
Sciatica 20.6% 19.9% p < 0.0001

* CPP—chronic pelvic pain not related to menstruation.

3.2. Age Groups

The average age of the study group was 29.2 years (median: 29; minimum: 13;
maximum: 63). Infertility and dysuria were symptoms most frequently indicated as
strongly associated with endometriosis by respondents between 31 and 35 years of age;
sacral pain and sciatica by women over 41; and diarrhea/constipation by the group between
36 and 40. All the above differences were statistically significant.

3.3. Education

All the symptoms were better identified by respondents with higher education in
comparison to those with secondary or primary school education. However, the differences
were statistically significant only for infertility (78.9% vs. 69.3% vs. 61.0% respectively;
p < 0.0001), dyspareunia (34.6% vs. 31.2% vs. 25.0% respectively; p < 0.0001) and dysmen-
orrhea (71.2% vs. 62.3% vs. 47.0% respectively; p < 0.0001).
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3.4. Place of Residence

Subgroup analyses by place of residence showed no significant differences between
respondents living in large, medium or small cities or villages.

3.5. Respondents with Endometriosis

Respondents with endometriosis (DxE) made up 9.9% of the study population
(n = 328). Mean time from the onset of symptoms to definitive diagnosis was 5.7 years
(median 5; minimum: 1; maximum: 30). This subpopulation more often correctly identified
all symptoms of endometriosis compared to respondents without endometriosis. The
differences were statistically significant for all symptoms (p < 0.0001). Table 3 illustrates
the identification of endometriosis symptoms by respondents with endometriosis (DxE)
and without (Non-DxE).

Table 3. Identification of symptoms according to respondents with endometriosis (DxE) and without endometriosis (Non-
DxE).

Symptom Strongly
Disagree (1) Disagree (2) Neutral (3) Agree (4) Strongly

Agree (5) p Value

Infertility DxE
Non-DxE

1.2%
3.2%

0.6%
1.4%

2.4%
6.0%

11.0%
14.6%

84.8%
74.8% p < 0.0001

Dysmenorrhea DxE
Non-DxE

0.6%
4.5%

0.9%
3.0%

2.4%
8.4%

10.1%
18.0%

86.0%
66.1% p < 0.0001

Dyspareunia DxE
Non-DxE

7.6%
13.6%

3.0%
8.5%

14.0%
21.2%

22.3%
25.4%

53.1%
31.3% p < 0.0001

CPP * DxE
Non-DxE

6.4%
9.1%

6.7%
9.8%

12.5%
19.7%

15.5%
24.5%

58.9%
36.9% p < 0.0001

Diarrhea/
Constipation

DxE
Non-DxE

13.7%
28.7%

5.8%
13.9%

11.9%
21.0%

20.1%
17.9%

48.5%
18.5% p < 0.0001

Sacral Pain DxE
Non-DxE

11.6%
18.9%

7.4%
13.0%

13.7%
25.6%

21.3%
24.1%

46.0%
18.4% p < 0.0001

Painful
Defecation

DxE
Non-DxE

24.1%
45.0%

10.7%
20.1%

14.6%
19.0%

19.2%
8.7%

31.4%
7.2% p < 0.0001

Dysuria DxE
Non-DxE

27.1%
40.0%

13.7%
20.7%

19.2%
21.2%

15.6%
10.9%

24.4%
7.2% p < 0.0001

Sciatica DxE
Non-DxE

33.2%
42.0%

12.5%
18.9%

17.7%
20.9%

11.0%
10.2%

25.6%
8.0% p < 0.0001

* CPP—chronic pelvic pain not related to menstruation.

3.6. Numbers of 4s and 5s Indicated

For each of the nine symptoms listed in the survey, women indicated 4 or 5 when they
believed the symptom was a manifestation of endometriosis. We analyzed the number
of respondents that indicated those values. Of all nine symptoms mentioned in the ques-
tionnaire, women with endometriosis properly identified eight or nine of them more often
than women without endometriosis (32.6% vs. 7.8% respectively; p < 0.0001). The same
analysis performed in the subgroups of medical occupation or not showed that women
with medical occupations were more likely to recognize eight or nine of all symptoms
(14.6% vs. 9.5% respectively; p < 0.0001).

3.7. Presence of Endometriosis Symptoms and Their Frequencies among the General
Studied Population

Respondents were asked about the presence of four common symptoms of endometrio-
sis (dysmenorrhea, chronic pelvic pain not related to menstruation dyspareunia, dy-
suria/painful defecation) and the frequencies of their occurrence. Respondents with
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endometriosis indicated that often or sometimes they experienced dysmenorrhea (83.3%,
n = 273), chronic pelvic pain not related to menstruation (71.7%, n = 235), dyspareunia
(68.0%, n = 223) and painful defecation or dysuria (40.3%, n = 132). They were more
likely to report all of the above symptoms than women without endometriosis, and those
differences were statistically significant.

4. Discussion

To the best of our knowledge, this was the first population-based attempt to assess the
awareness of endometriosis symptoms. In 2017, scientists indicated top priorities for en-
dometriosis research in the coming years. The development of a non-invasive screening tool
to aid the diagnosis of endometriosis was at the forefront [11]. Symptoms of endometriosis
are not characteristic, sometimes embarrassing and are often perceived by women and GPs
as “typical menstrual complaints.” Moreover, a definitive diagnosis requires laparoscopy.
This makes endometriosis a major social healthcare problem. According to the majority
of our study population (84.2%), endometriosis strongly impairs the quality of life. This
area has already been widely studied and addressed by many researchers. Moradi et al.
presented the influences of endometriosis on various aspects of life, depending on age. For
the youngest group of respondents (16–24 years) the disease had the greatest impacts on
social life and education; for the group between 25 and 34 years of age the disease had
the greatest impacts on life opportunities, employment and marital/sexual relationship;
and for the oldest subgroup (35 and above) it had financial and physical impacts [12].
Patients with endometriosis also reported a negative influence on their professional devel-
opment. De Graaff et al. conducted a survey among 931 women and showed that 16% of
respondents declared time lost in education due to endometriosis symptoms, of which 35%
delayed their final exams and 15% had to drop out of college. One in two surveyed women
reported that the disease had adversely affected their professional work, of which 48% had
reduced their working hours, 11% had lost their jobs and 7% had changed jobs [3]. All of
the above contribute to high costs for the government and the healthcare system [13].

Among our study population, dysmenorrhea and infertility were the most frequently
identified symptoms. According to scientific reports, painful menstruation is the most
commonly reported symptom, affecting every second patient with endometriosis [14].
Despite it being so burdensome, it is often underestimated. De Graaff et al. showed
that patients were consulted by approximately three different gynecologists before they
received the proper diagnosis [3]. A study on a large population of female patients from
10 countries reported a diagnostic delay of 6.7 years. It took an average of 8 years in the
UK [15], and 10.4 years in Germany and Austria [9]. In our study, the time from the onset
of symptoms to the diagnosis of endometriosis averaged 5.7 years (median of 5 years),
which is consistent with the reports of other authors [3,15].

Alongside dysmenorrhea, infertility was the second most commonly associated symp-
tom. Eisenberg et al. published a large study based on a computer database covering a
quarter of Israel′s population. It showed the incidence of infertility among women with
endometriosis at the level of 36.9%. Due to difficulties in conceiving, those patients had
appointments more often. The same study reported that 70% of women with endometriosis
saw their primary care physician seven times per year or more, and one in five visited a
gynecologist 5× per year or more [16].

According to our study population, painful defecation, dysuria and sciatica were the
least frequently indicated as associated with endometriosis. Pain during bowel movements
may be perceived by patients as a gastrointestinal complaint rather than a symptom that
will be resolved by gynecologists. Singh et al. analyzed the prevalence of endometriosis
symptoms in the Canadian population and revealed that half of the patients had pain
during defecation, and 40% had complaints related to urination [10]. When taking medical
history, the patient may not mention such complaints herself, so it is crucial to investigate
any defecation or micturition discomfort. A comparative analysis revealed that more
women with versus without DxE experienced menstrual pelvic pain or cramping (70.3% vs.
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50.7%), non-menstrual pelvic pain or cramping (49.5% vs. 18.7%), dyspareunia (52.5% vs.
28.0%) and infertility (22.3% vs. 6.3%) [10]. All of the above symptoms were statistically
more common among respondents with DxE than non-DxE in our study.

According to DiVasta et al. the analysis of the spectrum of symptoms of endometriosis
between adolescents and adults pointed to slight differences in disease presentation. Younger
patients significantly more often reported nausea accompanying pain (69% vs. 53%; p = 0.01).
The authors concluded that, given the general population of young women, the combination
of pelvic pain with nausea during menstruation should raise the possibility of endometriosis
and could be considered as a marker [17]. In our study, adolescents comprised a small group,
and we did not ask about the presence of nausea during menstruation.

Research on markers to aid in diagnosis has been ongoing for years [18]. The variety
of symptoms of the disease makes the diagnosis extremely difficult, even for an experi-
enced doctor. The most common misdiagnoses are chronic pelvic pain syndrome, bleeding
disorders, irritable bowel syndrome (IBS), gastrointestinal intolerances, psychosexual com-
plaints, irritable bladder, pelvic inflammatory disease (PID), appendicitis and idiopathic
sterility. As many as 73.4% of the examined patients received at least one misdiagnosis,
which prolonged the diagnostic process and led to misplaced pharmacotherapy [9].

The strength of our study was the broad population of female respondents surveyed.
However, CAWI-based surveys, such as ours, have some limitations. They do not reach
certain types of respondents (those without Internet access could not complete the survey)
and it lacks verification tools (to avoid one person submitting multiple responses). All
symptoms included in the survey were related to endometriosis, and women with this
disease could have had all of them, causing bias. Moreover, respondents interested in
the problem of endometriosis might have added additional bias to the study—since they
were interested, they were more likely to participate than those who were not interested.
Nevertheless, even if they were interested, their knowledge was not satisfactory. In addition,
we did not ask about the stage of the disease, but as it is known from the literature, it does
not corelate with disease symptoms [4].

Shah et al. concluded that by increasing public awareness of endometriosis, we
could enable early diagnosis and alleviate the social isolation reported by patients with
endometriosis [19]. The analysis of the current state of knowledge on a large sample of
Polish women can be a good starting point for further educational activities to improve
the diagnosis of the disease, shorten the time from the onset of symptoms to obtaining a
diagnosis and implementing appropriate treatment.

5. Conclusions

Our study evaluated the level of knowledge of endometriosis symptoms to better
understand the public awareness of the disease. The results showed moderate to low
levels of knowledge about endometriosis symptoms. Since the search for a non-invasive
diagnostic marker of the disease has been conducted for many years without success so
far, it seems that the clinical presentation and reported symptoms might be crucial for
decreasing the delay in diagnosis.

As the Internet was the most frequently quoted as the main source of knowledge
for the study population, it could be the most appropriate place to spread reliable infor-
mation regarding endometriosis and serve as an online screening test, based on specially
designed applications.
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