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Abstract

Background: Approximately half of people with endometriosis experience deep dyspareunia; however, there is no means of objective self-testing
of endometriosis-associated deep dyspareunia.
Aim: The aim of this study was to assess the acceptability, test–retest reliability, and validity of a vaginal insert for a self-assessment of
endometriosis-associated deep dyspareunia.
Methods: Participants were recruited from a tertiary endometriosis center. Inclusion criteria were: 19 to 49 years of age, self-reported deep
dyspareunia of ≥4 of 10, and surgically confirmed endometriosis. Participants completed 2 self-assessments using the vaginal insert to self-
assess tenderness at the right and left pelvic floor, bladder, cervix-uterus, and posterior cul-de-sac (vaginal fornix). The participants recorded
tenderness at each pelvic site and completed a questionnaire regarding the acceptability of the vaginal insert to assess deep dyspareunia. Test–
retest reliability was assessed by correlating the tenderness scores between the 2 assessment dates. Over a 4-week period, the participants
also recorded deep dyspareunia severity at each penetrative vaginal sex encounter. Validity was assessed by correlating vaginal insert tenderness
to deep dyspareunia severity, and also to tenderness reported on a prior gynecologic pelvic examination.
Outcomes: The main outcome measures were the acceptability index score, tenderness (0-10) at each pelvic site, and prospective deep
dyspareunia scores (0-10) over 4 weeks.
Results: There were 19 participants (mean age 34 ± 7 years) who completed the study. The majority identified as female (94.7%), heterosexual
(89.5%), and white (89.5%). The median acceptability index score was 0.72 (interquartile range, 0.66-0.81). For test–retest reliability, the intraclass
correlation coefficients were 0.79 (P = .001) for the left pelvic floor, 0.82 (P < .001) for the right pelvic floor, 0.54 (P = .07) for the bladder, 0.89
(P < .001) for the cervix-uterus, and 0.77 (P = .003) for the cul-de-sac. The correlation between the highest self-assessed mean tenderness in each
participant and self-reported deep dyspareunia over 4 weeks was r = 0.32, but correlations for each pelvic site varied significantly. Tenderness at
each site on prior gynecologist pelvic exam was associated with higher self-assessed mean tenderness with the vaginal insert in each participant
(effect sizes = 0.42-0.88).
Clinical Implications: The vaginal insert is acceptable and reliable for the objective self-assessment of endometriosis-associated deep
dyspareunia, with initial evidence of validity.
Strengths and Limitations: A strength was the inclusion of participants who were avoiding sexual activity and a limitation was the small
sample size.
Conclusion: Future studies with larger sample sizes are required to further establish the validity of the vaginal insert for the self-assessment of
endometriosis-associated deep dyspareunia.
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Introduction

Endometriosis is a common condition defined by the growth
of endometrial-like tissue in anatomical areas outside the
uterus.1 This condition affects approximately 10% of
assigned female at birth individuals and is characterized by
an array of symptoms including pelvic pain, dysmenorrhea,
dyspareunia.1,2 People with endometriosis have 9 times

increased risk for dyspareunia compared with the general
population.3 Dyspareunia can be further divided into
superficial dyspareunia (pain at the vaginal opening) and
deep dyspareunia (pain with deep vaginal penetration).4

Deep dyspareunia can be directly caused by endometriosis,
though up to half of individuals with endometriosis may
have both types of dyspareunia (with superficial dyspareunia
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related to other pain mechanisms).5,6 Deep dyspareunia has
a widespread impact on individuals’ quality of life, sexual
satisfaction, and intimate partner relationships,7,8 and is a
predictor of decreased sexual quality of life.9-13

Deep dyspareunia is currently assessed using clinician-
performed pelvic examination and questionnaires.14,15 These
assessment modalities have limitations. Some individuals,
including those with a history of intimate partner violence and
sexual abuse,16 may find pelvic exams to be uncomfortable,
painful, or traumatic.17,18 Questionnaires are limited by recall
bias19 and are often not applicable to patients who have not
recently been sexually active (eg, the Female Sexual Function
Index asks, “Over the past 4 weeks, how often did you expe-
rience discomfort or pain during vaginal penetration?”).20

Self-assessment of deep dyspareunia may help address the
limitations of clinician examinations and questionnaires. For
example, the tampon test is a validated, objective measure
of superficial dyspareunia, in which the patient inserts and
removes a tampon.21 These types of self-assessment can inte-
grate principles of trauma-informed gynecologic and pelvic
examination, including patient choice in timing of their exam,
having a support person present, and self-insertion of instru-
ments.22 In addition, self-assessment of dyspareunia may have
good ecological validity and limit recall bias.

The aim of this study was to assess a vaginal insert used
for the self-assessment of deep dyspareunia in subjects with
endometriosis, with the hypothesis that the vaginal insert
would be an acceptable, reliable, and valid tool.

Methods

Participants

Participants were recruited from the EPPIC (Endometriosis
and Pelvic Pain Interdisciplinary Cohort) registry for subjects
seen between January 2018 and December 2020 at a ter-
tiary care clinic for endometriosis and pelvic pain in British
Columbia. This data registry has previously been described
in detail.23 This study was embedded within a separate pilot
randomized controlled trial (NCT04370444).

Inclusion criteria were as follows: (1) 19 to 49 years of
age, (2) assigned female at birth, (3) monogamous sexual rela-
tionship, (4) sexually active or not currently sexually active
due to deep dyspareunia, (5) self-reported deep dyspareunia
score ≥4 of 10, (6) sexual partner who consents to participate,
and (7) willing to engage in penetrative sex at least once
during the study period. Exclusion criteria were as follows: (1)
superficial dyspareunia score ≥4 of 10; (2) severe anxiety or
depression symptoms in the last 2 weeks, defined as a General
Anxiety Disorder 718 or Patient Health Questionnaire-919

score ≥15; (3) yes to the question, “In the last 2 weeks, have
you had intense fear/anxiety in anticipation of, during or as
a result of vaginal intercourse?”; (4) current use of a device
to reduce depth of penetration; and (5) inability to complete
English language questionnaires. The full methodology was
previously described in the study protocol.24

Procedure

Following informed consent, all participants completed a
demographic survey, the Female Sexual Function Index,20

Female Sexual Distress Score–Revised,25 the General Anxi-
ety Disorder 7, and the Patient Health Questionnaire-9 for
depression.

Participants were then asked to follow instructions detailed
in a booklet and use a vaginal insert (Soul Source Rigid
Plastic Vaginal Dilator Size #P1) to self-assess tenderness at
5 anatomical pelvic sites using an 11-point numeric rating
scale (0-10).24 Participants began the self-assessment from
a home position (insertion of insert as deep as feels com-
fortable and marker at the 12 o’clock position) and then
assessed left pelvic floor (levator ani), right pelvic floor (leva-
tor ani), bladder, cervix/uterus, and posterior cul-de-sac (vagi-
nal fornix). Participants also assessed depth of insertion using
the number of dots (0-5) visible on the exterior of the insert.
Details about using the insert and the complete instruction
booklet given to participants can be found in the study
protocol.24

Tenderness was assessed on 2 separate occasions at an inter-
val of 1 week apart to assess test–retest reliability. Participants
completed an 18-item acceptability feedback questionnaire,
modified from a questionnaire used for the female condom26

using a 5-point Likert scale (eg, “how easy was it to follow
the instructions?”), as well as 3 open-ended questions (eg,
“What did you like about using the purple insert to self-
assess your pelvic pain?”). In addition to the vaginal insert,
participants were given a diary to prospectively record deep
dyspareunia scores (using a 11-point numeric rating scale)
at each sexual encounter over the course of the subsequent
4 weeks. The instructional booklet, acceptability question-
naire, and the diary to record deep dyspareunia scores are
included in the study protocol.24 We also obtained data from
the prior gynecologist pelvic exam (at entry into the EPPIC
registry) for tenderness at each anatomic site.

Analysis

Demographic characteristics of the sample are reported as
mean ± SD or proportions.

Acceptability of the vaginal insert was assessed by calculat-
ing a median acceptability index score, such that each close-
ended item in the feedback questionnaire was assigned a rank
(1-5, from least to most favorable), then all responses were
added and divided by the total possible score of 75, for a
proportion from 0 (least favorable) to 1.00 (most favorable).
Responses to the open-ended items were grouped using qual-
itative description.27

Test–retest reliability was evaluated by calculating the intr-
aclass correlation coefficient between the tenderness scores (0-
10) at the first and second assessment with the vaginal insert
for each pelvic site.

We then conducted analyses in which self-assessed ten-
derness level (0-10) with the vaginal insert was averaged
between the first and second assessments for each subject.
We assessed for validity in 2 ways. First, we correlated the
mean self-assessed tenderness level at each pelvic site (0-10)
with the subject’s mean self-report of deep dyspareunia (0-
10) over the subsequent 4 weeks recorded in the daily diary
(Spearman’s correlation). We also correlated the highest mean
self-assessed tenderness level across anatomic sites in each par-
ticipant (0-10) with the participant’s mean self-report of deep
dyspareunia (0-10) over the subsequent 4 weeks (Spearman’s
correlation). Second, we studied the association between the
mean self-assessed tenderness level at each anatomic site (0-
10) with the tenderness (yes/no) on the prior gynecologist
pelvic exam at baseline entry into the EPPIC registry (ie, before
recruitment into this trial).
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To maximize all of the available data, we conducted pair-
wise deletion of select cases within each variable that had
missing data on an analysis-by-analysis basis.

Ethics

The research presented in this study was approved by the
Children’s and Women’s Research Ethics Board of the Uni-
versity of British Columbia (H19-00294).

Results

Study cohort

There were 31 participants recruited from an original poten-
tial pool of 1003 from the EPPIC registry that consented to
participate in the pilot randomized controlled trial (Supple-
mentary Figure 1), of which 19 participants completed this
study. The demographic characteristics of the sample that
completed the study can be found in Table 1. The mean age of
the sample was 34 years and the majority identified as female
(94.7%), heterosexual (89.5%), and white (89.5%).

Acceptability

The results from the acceptability questionnaire are shown
in Table 2. Out of the 19 participants, 18 completed the
acceptability questionnaire. The median acceptability index
score was 0.72 (interquartile range, 0.66-0.81). The majority
of participants found it very easy to follow the instructions
of the vaginal insert (66.7%) as well as to insert (55.6%)

and remove (88.9%) the vaginal insert. When asked about
the overall comfort level during the entire process of using
the vaginal insert, 50.0% reported the process being some-
what or very comfortable, 33.3% reported the process being
uncomfortable, and 16.7% were neutral. There were mixed
responses when participants were asked about ability to self-
assess pain at home or whether they preferred self-assessment
vs clinician examination (Table 2).

There were 3 open-ended questions in the acceptability
questionnaire. The full list of responses for these questions
can be found in Supplementary Table 1. First, we asked
participants what they liked about the vaginal insert to self-
assess deep dyspareunia. Common responses were similar to
that of participant 10, and included that the vaginal insert
provided the participants the convenience of assessing deep
dyspareunia at the time of their choosing, of completing the
assessment at their own pace and with the privacy and comfort
of their own home.

Participant 10: “I was able to do it on my own time and
at certain dates after my menstrual period as my dr [sic]
appointments don’t always line up.”

Second, we asked participants what they disliked about
the vaginal insert to self-assess deep dyspareunia. Although
50% of participants reported being confident that they
completed the assessment correctly (Table 2), in the open-
ended responses 8 (44.0%) participants reported being
uncertain. Some questioned if they used the correct depth and
pressure during the self-assessment, especially if they were
anticipating pain.

Table 1. Demographic characteristics of the sample (N = 19).

Age, y 34 ± 7
Sex category

Female 18 (94.7)
Nonbinary/genderqueer 1 (5.3)

Sexual orientation
Heterosexual 17 (89.5)
Bisexual 2 (10.5)

Race
White 17 (89.5)
Mixed race 2 (10.5)

Highest level of education
High school (completed grade 12) 2 (10.5)
2-y college or university program 5 (26.3)
4-y college or university program (including professional degrees) 8 (42.1)
Graduate program 4 (21.1)

Relationship status
Dating 3 (15.8)
Common law 8 (42.1)
Married 8 (42.1)

Length of current relationship
Not in a relationship 1 (5.3)
Between 2 and 5 mo 2 (10.5)
Between 6 and 12 mo 2 (10.5)
Between 1 and 2 y 1 (5.3)
Between 3 and 5 y 5 (26.3)
More than 5 y 8 (42.1)

Most recent engagement in penetrative vaginal sex
Within the last week 14 (73.7)
Within the last 3 mo 3 (15.8)
Within the last year 2 (10.5)

Mean number of times the participant engaged in penetrative vaginal sex in the past month 5.5 ± 4.5
Mean deep penetrative pain score during sexual activity in the 3 mo prior to most recent clinical assessment 6.5 ± 2.4
Mean deep dyspareunia score over the 4-wk period of this study 4.9 ± 1.9

Values are mean ± SD or n (%).
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Table 2. Participant perspectives on the use of the vaginal insert (n = 18).

Variablea Very difficult Somewhat
difficult

Neutral Somewhat easy Very easy

Difficulty level of following instructions 0 (0) 0 (0) 0 (0) 6 (33.3) 12 (66.7)
Difficulty level of handling the vaginal insert 0 (0) 0 (0) 2 (11.1) 6 (33.3) 10 (55.6)
Difficulty level of inserting vaginal insert into vagina 0 (0) 2 (11.1) 2 (11.1) 4 (22.2) 10 (55.6)
Difficulty level of moving the vaginal insert after
applying lubricant

0 (0) 2 (11.1) 0 (0) 7 (38.9) 9 (50.0)

Difficulty level in removing the vaginal insert 0 (0) 0 (0) 2 (11.1) 0 (0) 16 (88.9)

Very
uncomfortable

Somewhat
uncomfortable

Neutral Somewhat
comfortable

Very
comfortable

Comfort level during the insertion of the vaginal
insert

0 (0) 9 (50.0) 1 (5.6) 5 (27.8) 3 (16.7)

Feel of the lubricant during insertion 0 (0) 1 (5.6) 4 (22.2) 7 (38.9) 6 (33.3)
Feel of the material of the vaginal insert 0 (0) 2 (11.1) 4 (22.2) 8 (44.4) 4 (22.2)
Overall comfort level during the entire process of
using the vaginal insert

0 (0) 6 (33.3) 3 (16.7) 7 (38.9) 2 (11.1)

Too short Somewhat short Neutral Somewhat long Too long

Length of the vaginal insert 0 (0) 1 (5.6) 7 (38.9) 9 (50.0) 1 (5.6)

Too narrow Somewhat
narrow

Neutral Somewhat wide Too wide

Width of the vaginal insert 0 (0) 4 (22.2) 14 (77.8) 0 (0) 0 (0)

Much better in
the clinic

Somewhat
better in the
clinic

Neutral Somewhat
better at home

Much better at
home

Ability to self-assess pelvic pain at home compared
with in the clinic

2 (11.1) 5 (27.8) 4 (22.2) 5 (27.8) 2 (11.1)

Strongly prefer
the clinician

Somewhat
prefer the
clinician

Neutral Somewhat
prefer myself

Strongly prefer
myself

How the participant felt after performing the
assessment compared with having it done by the
clinician

3 (16.7) 4 (22.2) 5 (27.8) 5 (27.8) 1 (5.6)

Very not
confident

Somewhat not
confident

Neutral Somewhat
confident

Very confident

Confidence in having correctly performed the
self-assessment

1 (5.6) 6 (33.3) 1 (5.6) 10 (55.6) 0 (0)

Definitely
choose clinician

Probably choose
clinician

Neutral Probably choose
to do it myself

Definitely
choose to do it
myself

If self-assessment of pelvic pain was an option, would
the participant rather use the vaginal insert to
self-assess pain or would the participant rather have
it done in the clinic by a clinician

2 (11.1) 8 (44.4) 3 (16.7) 5 (27.8) 0 (0)

Very difficult Somewhat
difficult

Neutral Somewhat easy Very easy

Difficulty level of following instructions 0 (0) 0 (0) 0 (0) 6 (33.3) 12 (66.7)
Difficulty level of handling the vaginal insert 0 (0) 0 (0) 2 (11.1) 6 (33.3) 10 (55.6)
Difficulty level of inserting vaginal insert into vagina 0 (0) 2 (11.1) 2 (11.1) 4 (22.2) 10 (55.6)
Difficulty level of moving the vaginal insert after
applying lubricant

0 (0) 2 (11.1) 0 (0) 7 (38.9) 9 (50.0)

Difficulty level in removing the vaginal insert 0 (0) 0 (0) 2 (11.1) 0 (0) 16 (88.9)

Very
uncomfortable

Somewhat
uncomfortable

Neutral Somewhat
comfortable

Very
comfortable

Comfort level during the insertion of the vaginal
insert

0 (0) 9 (50.0) 1 (5.6) 5 (27.8) 3 (16.7)

Feel of the lubricant during insertion 0 (0) 1 (5.6) 4 (22.2) 7 (38.9) 6 (33.3)
Feel of the material of the vaginal insert 0 (0) 2 (11.1) 4 (22.2) 8 (44.4) 4 (22.2)

(Continued)
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Table 2. Continued.

Overall comfort level during the entire process of
using the vaginal insert

0 (0) 6 (33.3) 3 (16.7) 7 (38.9) 2 (11.1)

Too short Somewhat short Neutral Somewhat long Too long

Length of the vaginal insert 0 (0) 1 (5.6) 7 (38.9) 9 (50.0) 1 (5.6)

Too narrow Somewhat
narrow

Neutral Somewhat wide Too wide

Width of the vaginal insert 0 (0) 4 (22.2) 14 (77.8) 0 (0) 0 (0)

Much better in
the clinic

Somewhat
better in the
clinic

Neutral Somewhat
better at home

Much better at
home

Ability to self-assess pelvic pain at home compared
with in the clinic

2 (11.1) 5 (27.8) 4 (22.2) 5 (27.8) 2 (11.1)

Strongly prefer
the clinician

Somewhat
prefer the
clinician

Neutral Somewhat
prefer myself

Strongly prefer
myself

How the participant felt after performing the
assessment compared with having it done by the
clinician

3 (16.7) 4 (22.2) 5 (27.8) 5 (27.8) 1 (5.6)

Very not
confident

Somewhat not
confident

Neutral Somewhat
confident

Very confident

Confidence in having correctly performed the
self-assessment

1 (5.6) 6 (33.3) 1 (5.6) 10 (55.6) 0 (0)

Definitely
choose clinician

Probably choose
clinician

Neutral Probably choose
to do it myself

Definitely
choose to do it
myself

If self-assessment of pelvic pain was an option, would
the participant rather use the vaginal insert to
self-assess pain or would the participant rather have
it done in the clinic by a clinician

2 (11.1) 8 (44.4) 3 (16.7) 5 (27.8) 0 (0)

Very difficult Somewhat
difficult

Neutral Somewhat easy Very easy

Difficulty level of following instructions 0 (0) 0 (0) 0 (0) 6 (33.3) 12 (66.7)
Difficulty level of handling the vaginal insert 0 (0) 0 (0) 2 (11.1) 6 (33.3) 10 (55.6)
Difficulty level of inserting vaginal insert into vagina 0 (0) 2 (11.1) 2 (11.1) 4 (22.2) 10 (55.6)
Difficulty level of moving the vaginal insert after
applying lubricant

0 (0) 2 (11.1) 0 (0) 7 (38.9) 9 (50.0)

Difficulty level in removing the vaginal insert 0 (0) 0 (0) 2 (11.1) 0 (0) 16 (88.9)

Very
uncomfortable

Somewhat
uncomfortable

Neutral Somewhat
comfortable

Very
comfortable

Comfort level during the insertion of the vaginal
insert

0 (0) 9 (50.0) 1 (5.6) 5 (27.8) 3 (16.7)

Feel of the lubricant during insertion 0 (0) 1 (5.6) 4 (22.2) 7 (38.9) 6 (33.3)
Feel of the material of the vaginal insert 0 (0) 2 (11.1) 4 (22.2) 8 (44.4) 4 (22.2)
Overall comfort level during the entire process of
using the vaginal insert

0 (0) 6 (33.3) 3 (16.7) 7 (38.9) 2 (11.1)

Too short Somewhat short Neutral Somewhat long Too long

Length of the vaginal insert 0 (0) 1 (5.6) 7 (38.9) 9 (50.0) 1 (5.6)

Too narrow Somewhat
narrow

Neutral Somewhat wide Too wide

Width of the vaginal insert 0 (0) 4 (22.2) 14 (77.8) 0 (0) 0 (0)
Much better in
the clinic

Somewhat
better in the
clinic

Neutral Somewhat
better at home

Much better at
home

Ability to self-assess pelvic pain at home compared
with in the clinic

2 (11.1) 5 (27.8) 4 (22.2) 5 (27.8) 2 (11.1)

(Continued)
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Table 2. Continued.

Strongly prefer
the clinician

Somewhat
prefer the
clinician

Neutral Somewhat
prefer myself

Strongly prefer
myself

How the participant felt after performing the
assessment compared with having it done by the
clinician

3 (16.7) 4 (22.2) 5 (27.8) 5 (27.8) 1 (5.6)

Very not
confident

Somewhat not
confident

Neutral Somewhat
confident

Very confident

Confidence in having correctly performed the
self-assessment

1 (5.6) 6 (33.3) 1 (5.6) 10 (55.6) 0 (0)

Definitely
choose clinician

Probably choose
clinician

Neutral Probably choose
to do it myself

Definitely
choose to do it
myself

If self-assessment of pelvic pain was an option, would
the participant rather use the vaginal insert to
self-assess pain or would the participant rather have
it done in the clinic by a clinician

2 (11.1) 8 (44.4) 3 (16.7) 5 (27.8) 0 (0)

Values are n (%). The acceptability index score was median 0.72 (interquartile range, 0.66-0.81).

Table 3. Test–retest reliability between the first and second assessments.

Anatomic site Total Intraclass correlation coefficient P value

Left pelvic floor 18 (94.7) 0.79 .001
Right pelvic floor 18 (94.7) 0.82 <.001
Bladder 17 (89.5) 0.54 .07
Cervix-uterus 18 (94.7) 0.89 <.001
Cul-de-sac 17 (89.5) 0.77 .003

Values are n (%).

Participant 16: “I wasn’t always sure I was inserting it far
enough or if the pressure I was using was right.”

Participant 19: “The only concern I have is that because
it can be painful I might have not pushed as hard as a
clinician would have, some people might be more weary
due to pain and not fully assess properly, but I think I did
it to best to my ability knowing it would hurt in some
spots.”

Third, we asked participants what they would change
about using the vaginal insert to self-assess deep dyspareunia.
Among the responses, there were 8 (44.0%) participants that
would not change anything about the vaginal insert. There
was one participant who asked for more instructions on what
depth and pressure to use. Another participant mentioned that
it would be helpful to have a clinician assist them in finding
the different pelvic sites correctly for future use.

Participant 16: “Maybe a bit more instructions about how
far and how much pressure to use.”

Participant 6: “It would be helpful to do the first one at
a clinic to have assistance in finding the right areas to know
where to go for the next time.”

Test–retest reliability

There were 19 participants that completed the first assessment
and 18 participants that completed the second assessment.
Individual self-assessment results of tenderness are detailed
in Supplementary Table 2 and the median number of visible
dots on the vaginal insert at each pelvic site are reported in
Supplementary Table 3.

Test–retest reliability was demonstrated by intraclass corre-
lation coefficients for tenderness level (0-10) between the first

and second assessments, ranging from 0.54 for the bladder to
0.89 for the cervix-uterus (Table 3). Moreover, there were no
systematic differences in the tenderness levels between the first
and second assessments (Figure 1), whether as a score of 0 to
10 or when binarized into tenderness yes/no (Supplementary
Table 4).

Validity

For each subject, the tenderness level between the 2 self-
assessments were averaged for each pelvic anatomic site. Mod-
erate correlations were observed between mean tenderness
level at one pelvic site and mean tenderness levels at other
pelvic sites in each subject (Supplementary Table 5).

Table 4 shows the correlations between the mean tender-
ness level at each pelvic site and mean self-reported deep
dyspareunia scores prospectively reported over the subsequent
4 weeks. The highest level of tenderness for each participant
(across the 5 pelvic anatomic sites) showed a correlation of
0.32 for prospectively self-reported deep dyspareunia scores
(Table 4). Correlations for each anatomic site varied signif-
icantly, with the highest correlation of 0.35 for the cervix-
uterus (Table 4).

We also explored the comparison between mean tender-
ness levels at each site, in comparison with the previous
gynecologist pelvic examination (tenderness yes/no) at entry
into the EPPIC registry (Table 5; Supplementary Figure
2). When tenderness had been previously identified at an
anatomic site by the gynecologist pelvic exam, there was
higher mean tenderness with self-assessment with the insert
(effect sizes = 0.42-0.88), although none reached statistical
significance.
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Figure 1. Distribution of tenderness scores at each pelvic site from the first assessment and second assessment and the average scores between the 2
assessments. The bars indicate the range of scores, the box indicates the interquartile range, and the black line indicates the median score.There were
no differences in tenderness scores between the two assessments at each site (Wilcoxon Signed Rank test).

Table 4. Spearman’s rank correlation test results between mean self-reported deep dyspareunia scores and the mean self-assessed tenderness scores
at each anatomic location.

Anatomic site Total Correlation (Spearman ρ) P value

Left pelvic floor 19 (100) 0.17 .49
Right pelvic floor 19 (100) 0.13 .59
Cul-de-sac 19 (100) −0.07 .79
Bladder 18 (94.7) −0.14 .58
Cervix-uterus 18 (94.7) 0.35 .14
Highest tenderness score across the 5 anatomic sites 19 (100) 0.32 .18

Values are n (%).

Table 5. Mean self-assessed tenderness scores in participants with and without tenderness on the prior gynecologist pelvic examination.

Tenderness at prior gynecologist pelvic exam Effect size P value

Yes No

Left pelvic floor 5.17 ± 2.16 (6) 3.92 ± 2.97 (13) 0.45 .37
Right pelvic floor 5.10 ± 3.15 (5) 2.82 ± 2.41 (14) 0.88 .11
Cul-de-sac 5.80 ± 2.17 (5) 4.62 ± 2.21 (13) 0.54 .32
Bladdera — — — —
Cervix 5.92 ± 1.32 (6) 5.12 ± 2.13 (13) 0.42 .41

Values are mean ± SD (n). aComparison could not be done, as only 1 subject had bladder tenderness on the gynecologist exam

Discussion
We conducted a study to investigate the acceptability, test–
retest reliability, and validity of a vaginal insert for an at-
home self-assessment of deep dyspareunia in individuals with
endometriosis. Overall, participants found the vaginal insert
to be acceptable. As well, the vaginal insert tenderness lev-
els were found to have strong test–retest reliability between
the two assessment time points. Initial evidence for validity

was obtained by comparing self-assessment tenderness with
prospective deep dyspareunia scores and the prior gynecolo-
gist pelvic exam.

Notably, the acceptability index of the insert (0.72) was
similar to that of 2 types of female condoms, latex (accept-
ability index: 1 – 0.37 = 0.63) and polyurethane (acceptability
index: 1 – 0.40 = 0.60),26 in which a higher index indicates
greater acceptability. Participants described benefits of
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self-assessment including privacy and autonomy, but many
were concerned about the accuracy of this approach and
preferred clinician assessment. This is consistent with a 2017
systematic review and meta-analysis of self-sampled human
papillomavirus (HPV) screening studies that demonstrated
good acceptability of self-sampling across 37 studies.28

Another study of 45 individuals found that self-administration
of an intravaginal gel for pelvic magnetic resonance imaging
was acceptable to study participants.29 The most common
reasons for liking self-sampling techniques were increased
ease and increased privacy. The authors found that the
most common reason for disliking self-sampling was the
uncertainty of collecting correctly.28 Open-ended feedback in
our study demonstrated similar findings, in which participants
expressed that they liked the increased privacy and ease of
scheduling the self-assessment on their own time.

Despite the acceptability of the vaginal insert, just over half
of the participants in our study preferred to have their pain
assessed by a clinician. A potential explanation is that there
was no in-person demonstration of use of the insert, as the
trial was completed during the COVID pandemic; instead,
participants received instructions in a study handbook.
A similar preference for clinician exam was identified in
one study of tampon self-collection test for high-risk HPV,
which suggested that the most preferred option may be self-
collection under clinical guidance. The study found that 55%
of participants preferred clinician collection; however, 82%
were willing to perform the tampon collection at home,
but 65% preferred this self-collection in clinic when given
this option.30 The reason participants preferred clinician
assessment to self-assessment was related to concern with
accuracy. In the systematic review and meta-analysis, the
authors found that the most common reason for disliking
self-sampling was the uncertainty of collecting correctly.28

Given existing evidence showing increased acceptability of
self-assessment under physician supervision,30 this could
provide an alternative option for the patient to have increased
autonomy and privacy, while allowing for more confidence
in accuracy. Alternatively, an initial demonstration could
be done with the clinician, before patients perform self-
assessment at home. A demonstration would provide insight
into understanding any barriers or concerns to patients,
as well provides the opportunity to offer reassurance and
knowledge correction to empower them to do the self-
assessments at home. Supporting patients to self-assess deep
dyspareunia under the guidance of a clinician or at home
following a clinician demonstration may be particularly
important when seeking to increase patient control, choice,
and dignity as part of trauma-informed gynecologic care.22

For a future study, it would be important to consider an
in-person demonstration by a clinician as it may address
some of the participants’ concerns about accuracy, while
maintaining the trauma-informed aspects of self-assessment.

Our results suggested that the vaginal insert may have
similar psychometric properties to the tampon test, which the
objective self-assessment used to evaluate superficial dyspare-
unia. In terms of test–retest reliability, we observed intraclass
correlation coefficients ranging from 0.54 to 0.89 for each
anatomic site between the first and second assessment with
the vaginal insert. Moreover, there were no differences in ten-
derness level between the two assessments. This supports the
reliability of self-assessment with a vaginal insert for pain with
deep insertion/penetration. The test–retest reliability of the

vaginal insert is also comparable to the intraclass correlation
coefficient for the tampon test for superficial dyspareunia due
to provoked vestibulodynia was 0.74.21 In terms of validity,
the maximum self-assessed tenderness with the vaginal insert
for each participant had a correlation of 0.32 for prospectively
recorded self-reported deep dyspareunia, whereas correlations
of 0.35 were reported for pain with tampon insertion and
intercourse pain.21 It should be noted that in our results,
there was significant variability in this correlation with deep
dyspareunia when individual anatomic sites were studied,
which is likely related to the complexity of deep dyspareunia.
For example, a patient with 10 of 10 reported deep dyspare-
unia, could have 10 of 10 tenderness at the cul-de-sac and
0 of 10 tenderness at the pelvic floor, resulting in a strong
correlation of deep dyspareunia with cul-de-sac tenderness but
no correlation with pelvic floor tenderness. For this reason,
we utilized the highest level of self-assessed tenderness across
anatomic sites in each subject.

The primary limitation of our study was the sample size,
which affected the representativeness of our sample as well
as our ability to detect statistically significant associations
and control for additional variables (eg, depth of insertion).
Recruitment and retention of participants was affected by our
strict mental health exclusion criteria, which we put in place
to maximize participant safety, as well as additional eligibility
criteria related to the randomized controlled trial in which this
study was embedded (eg, monogamous sexual relationship,
sexual partner who consents to participate). Additionally, the
relationship between self-assessed level of tenderness and the
presence/absence of tenderness at the prior pelvic exam was
likely attenuated by the duration of time between the two
events (which could be on the order of months/years). A more
ideal comparison would be if the gynecologist performed
palpation of the pelvic structures with the vaginal insert in
the clinic, immediately followed by the patient performing the
self-assessment with the insert. This protocol would also pro-
vide the opportunity to help guide the patient on the technique
for self-assessment, which was identified as a patient need in
the qualitative data.

Among the strengths of this study was inclusion of par-
ticipants who were currently avoiding sexual activity due to
severity of deep dyspareunia, which serves to reduce bias
and to include those who may be most in need of this type
of intervention.4 We also repeated the vaginal insert over 2
occasions for test–retest reliability and utilized prospective
deep dyspareunia scores for the initial evaluation of validity.

Our findings have clinical and research implications.
Clinically, self-assessment of deep dyspareunia may present
an opportunity to integrate trauma-informed principles (ie,
patient choice in timing of their exam, having a support person
present, self-insertion of instruments) into the assessment
of this symptom. Compared with clinical examination, self-
assessment may also allow for more frequent assessment (eg,
to monitor progression, response to treatment). Compared
with questionnaires used in clinical practice and research,
self-assessment may have greater ecological validity, may be
less susceptible to recall bias, and can be used by patients who
are not currently sexually active.

Conclusion

This study found that a vaginal insert for self-assessment
of deep dyspareunia in individuals with endometriosis was
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acceptable to use and demonstrated good test–retest reliabil-
ity. Future research with larger samples is required to further
evaluate validity. This research is important to expand the
clinical and research tools for deep dyspareunia and to provide
a trauma-informed self-assessment option for people with
endometriosis.
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