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Introduction: Chronic pelvic pain (CPP) is a common condition affecting up to
26.6% of women, with many suffering for several years before diagnosis and/or
treatment. Its clinical presentation is varied and there are frequently comorbid
conditions both within and outside the pelvis. We aim to explore whether
specific subgroups of women with CPP report different clinical symptoms and
differing impact of pain on their quality of life (QoL).

Methods: The study is part of the Translational Research in Pelvic Pain (TRiPP)
project which is a cross-sectional observational cohort study. The study includes
769 female participants of reproductive age who completed an extensive set of
questions derived from standardised WERF EPHect questionnaires. Within this
population we defined a control group (reporting no pelvic pain, no bladder
pain syndrome, and no endometriosis diagnosis, N = 230) and four pain groups:
endometriosis-associated pain (EAP, N =237), interstitial cystitis/bladder pain
syndrome (BPS, N =72), comorbid endometriosis-associated pain and BPS
(EABP, N =120), and pelvic pain only (PP, N = 127).
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Results: Clinical profiles of women with CPP (13-50 years old) show variability of clinical
symptoms. The EAP and EABP groups scored higher than the PP group (p <0.001) on
the pain intensity scales for non-cyclical pelvic pain and higher than both the BPS and
PP groups (p<0.001) on the dysmenorrhoea scale. The EABP group also had
significantly higher scores for dyspareunia (p <0.001), even though more than 50% of
sexually active participants in each pain group reported interrupting and/or avoiding
sexual intercourse due to pain in the last 12 months. Scores for the QoL questionnaire
(SF-36) reveal that CPP patients had significantly lower QoL across all SF-36 subscales (p
<0.001). Significant effects were also observed between the pain groups for pain
interference with their work (p <0.001) and daily lives (p <0.001), with the EABP suffering
more compared to the EAP and PP groups (p <0.001).

Discussion: Our results demonstrate the negative impact that chronic pain has on CPP
patients’ QoL and reveal an increased negative impact of pain on the comorbid EABP
group. Furthermore, it demonstrates the importance of dyspareunia in women with CPP.
Overall, our results demonstrate the need for further exploration of interventions
targeting QoL more broadly and suggest that novel approaches to classifying women

with CPP are needed.
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endometriosis, pelvic pain, dyspareunia, bladder pain syndrome, dysmennorhoea, chronic pelvic pain

Introduction

Chronic pelvic pain (CPP) is common, affecting up to 26.6% of
women (1-4), yet it remains difficult to treat. For some women an
associated pathology such as endometriosis, adenomyosis,
inflammatory bowel disease or an entrapment neuropathy can be
identified, but for many others diagnostic investigations will be
normal and the label chronic pelvic pain syndrome (CPPS)
applied. However, even in those women where, for example,
endometriosis is identified the lack of correlation between
measures of disease severity and pain symptoms (5, 6) makes it
challenging to understand the extent to which symptoms are
actually caused by endometriosis and to predict the benefit of
treatments targeting the ectopic tissue.

There is increasing evidence that chronic pain conditions share
many features whatever the underlying cause (7, 8), leading some
to suggest that chronic pain should be treated as a condition in
itself (9, 10). Whilst there is relatively limited research on this in
the context of chronic pelvic pain, studies that have looked at
these features confirm similarities with other chronic pain
conditions such as irritable bowel syndrome (IBS), rheumatoid
arthritis and fibromyalgia (11, 12). However, current clinical
practice guidelines are still relatively focussed on the
identification and treatment of underlying pelvic pathology (13).

The Translational Research in Pelvic Pain (TRiPP) project
(https://www.imi-paincare.ew/PROJECT/TRIPP/) aims to better
understand the mechanisms generating and maintaining pelvic pain
with a particular focus on endometriosis and interstitial cystitis/
bladder pain syndrome (IC/BPS) (14). Here, we use the baseline
data from the TRiPP project to determine whether women with
CPP in different diagnostic groups report different clinical
symptoms and impact on their lives or whether in fact these
diagnostic labels do not help us stratify this patient group. A better
understanding of the relationship between clinical symptoms,
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diagnostic grouping and quality of life (QoL) would allow the
development of refined clinical pathways and the prioritisation of
specific subgroups of women for further research. Given the
diversity of symptoms described by women with all forms of CPP
we do not expect to see differences in specific clinical symptoms
between those with and without endometriosis or with and without
IC/BPS (with the exception of bladder symptoms themselves).
However, we hypothesise that those women with comorbid pain
and bladder symptoms will describe a poorer quality of life.

Methods
Ethical approval

The study has received ethical approval from Yorkshire & The
Humber—South Yorkshire Research Ethics Committee (19/YH/0030)
with local site approvals and was being conducted in accordance with
the principles of the Declaration of Helsinki and with relevant
regulations and Good Clinical Practice. Informed consent was
obtained from all the participants, and they were informed that they
are free to withdraw their data from the study at any time.

Study population

As described in the TRiPP protocol paper (14), participants
were identified from two existing endometriosis cohort studies in
Oxford (EndOX: A study to identify possible biomarkers in
women with endometriosis, Oxford REC ref 09/H0604/58) (N =
276) and Boston [The Women’s Health Study from Adolescence
to Adulthood (A2A), IRB-P00004267] (N=494) plus 16 BPS
participants who were recruited at Hospital Sao Joao/Instituto de
Biologia Molecular e Celular (IBMC) in Porto (Supplementary
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S1). It is important to note that both parent studies also included
control participants with no pelvic pain symptoms.

The study comprised of five study groups and participants were
assigned according to specific inclusion and exclusion criteria for
each study group (14) (Table 1): endometriosis-associated pain
(EAP: N =237), comorbid endometriosis associated—and bladder
pain syndrome (EABP: N=120), bladder pain syndrome (BPS:
N=72), pelvic pain only (PP: N=127) and controls (CON:
N=230)). Information relating to these criteria was available in
the Dbaseline questionnaires participants completed when
recruited to the parent study in UOXF and BCH. At IBMC
participants were clinically diagnosed with BPS and it was
reconfirmed after completion of the baseline questionnaire that
they met the criteria for inclusion in this group.

All participants were women of reproductive age (13-50 years).
Pregnant, lactating or women planning pregnancy during the course
of the study were not included as per the study exclusion criteria.

Study design

The TRiPP study design is described in Supplementary S1 [and
more fully elsewhere (14)], the present report focuses on Phase I in
which participants completed expanded World Endometriosis
Research Foundation (WERF) Biobanking Harmonisation Project
(EPHect) questionnaires (15). Here we explore a selected set of
outcomes as described below that will also be used in the analysis
of phases II and III of the TRiPP project.

Study data

Demographics and reproductive history
Demographic information collected included participants’ age,
body mass index (BMI), race, education, work and relationship
status. Information about the participants’ gynaecological history
consisted of: occurrence and frequency of pelvic pain, menstrual
history (e.g., menarche and dysmenorrhoea onset), use of
hormones in the last 3 months and information on fertility and
dyspareunia. Data from a number of questions were analysed to

TABLE 1 Study design and inclusion criteria for the five study groups:
endometriosis-associated pain (EAP, endometriosis-associated and

bladder pain (EABP), bladder pain syndrome (BPS), pelvic pain only (PP)
and controls).

Surgical Urinary Pain perceived | Pelvic pain
confirmation of Symptoms | as arising from score on
endometriosis the bladder NRS (at least

one)
EAP Yes No No >4/10
(N=237)
EABP Yes Yes Yes >4/10
(N=120)
BPS No Yes Yes >4/10
(N=72)
PP No No No >4/10
(N=127)
Control No No No <3/10
(N=230)
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give a fuller picture of sexual activity, associated pain and
functional impact. The questions on dyspareunia were not
included in the first version of the questionnaire that was
completed by 67 participants in Oxford and for participants
younger than 18 years old (N=79) from the Boston cohort.

Pelvic pain

Pain was assessed using Numerical Rating Scales (NRS) for
intensity ranging from 0=“no pain” to 10 =“worst imaginable
pain”. Participants were asked to complete NRS for the
experience of pelvic pain at its “worst” in the last three months
(for non-cyclical pelvic pain), during the last period (for
dysmenorrhoea), worst bladder pain in the last 7 days and pain
during and 24 h post sexual intercourse (for dyspareunia).

The Pain Catastrophising Scale (PCS) (16) was used to assess
pain-related worry. Catastrophizing is the single most important
risk factor that impairs the effectiveness of pain-relieving
interventions (17, 18), and it statistically mediates the prospective
influence of factors such as anxiety on pain outcomes (19). The
PCS is a validated/standardised 13-item questionnaire that uses a 5-
point scale ranging from 0 (not at all) to 4 (all the time), the total
PCS score was computed by summing the responses to all 13 items
(16). The scores for the three subscales: Rumination (e.g, “I can’t
stop thinking about how much it hurts.”), Magnification (e.g, “I
worry that something serious may happen.”) and Helplessness (e.g.,
“There is nothing I can do to reduce the intensity of my pain.”)
were computed by summing responses of specific items as outlined
in Sullivan (16). Scores above the “clinical cut-off points” were
considered as clinically relevant levels of catastrophising (PCS Total:

30, Rumination: 11, Magnification: 5, Helplessness: 13).

Medical comorbidities

Participants were provided with a list of medical conditions
and reported whether they had received a medical diagnosis for
any of those at any point in their lives. The list included
mental health, chronic

autoimmune, gynaecological,

endocrine and cardiovascular disorders.

pain,

Furthermore, given the prevalence of bowel symptoms in
association with both endometriosis and IC/BPS, irritable bowel
syndrome (IBS) was assessed based on the Rome III criteria using a
question about the participants’ bowel movements/stools when they
experienced non-cyclical pelvic pain in the last 3 months. The
symptoms consisted of: (a) pelvic pain getting worse/better after
bowel movement, (b) more/less frequent bowel movement when
pain started and (c) looser/harder stools when the pain started.
Participants who reported having two or more bowel symptoms for
“most of the time” or “always” met the criteria for IBS.

Quiality of life

The participants’ health status was assessed using the Short
Form Health Survey (SF-36) which consists of 36 questions
covering eight health domains: physical functioning, physical role
limitations, bodily pain, general health, emotional role limitations
and mental health. The questionnaire was scored as per
instructions by Rand Corporation (https://www.rand.org/health-
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care/surveys_tools/mos/36-item-short-form/scoring.html) and
Burholt et al. (20). A higher score indicates a better health status.
To assess pain interference with the participants’ lives we used a
question assessing the impact of pain on six different aspects (work
or school, daily activities at home, sleep, sexual intercourse, exercise/
sports and social activities). Participants had to rate the extent of
pain interference using a 4-point Likert scale ranging from “Not at
all” to “Extremely” for the last 3 months. The scores were recoded
into four groups: low, medium, high and no pain interference or
not applicable. Additionally, two NRSs were used to assess the
severity of the impact of pelvic pain on the participants’ work and
personal daily activities productivity during the past 4 weeks.

Factors worsening and relieving pain

Two multiple-choice questions were used to assess/identify factors
that participants believe worsen or relieve their pelvic pain. Among
others, the options included visceral functions such as bowel
movement or bladder emptying; behavioural including exercising,
standing/walking or sitting; wellbeing factors like stress and
meditation; or other factors e.g., time of day and having a full meal.

Statistical analysis

The data were entered into a REDCap database (21) and analysed
using IBM SPSS Statistics software, version 27. The analysis was
conducted in 2 phases. First, descriptive analysis was run to identify
the characteristics of each study group. Then, statistical testing was
undertaken to investigate any effects between the study groups for
the study outcomes. Statistical testing for the NRS pelvic and bladder
pain did not include the control group since they were recruited
based on their NRS scores being <3/10. One-way ANOVAs and
Bonferroni corrected post-hoc tests were used to compare between
study groups for all the continuous variables while frequencies,
percentages and non-parametric tests (chi-square, Mann-Whitney U
tests) were employed for all the categorical variables. Pearson’s
correlations were run to explore relationships between the variables.
Bonferroni correction was used to account for multiple comparisons.

Results
Demographics and reproductive history

A total of 785 participants were included in this phase of the
study with a mean age of 27.6 years (STD: 8.1) and mean BMI of

10.3389/frph.2023.1140857

24.8 (STD: 5.2) (Table 2). A one-way ANOVA showed significant
differences for age but not for BMI between groups (Age: F
(4,781) =4.12, p =0.003, BMI: F(4, 757) =3.28, p=0.011); post-hoc
independent-samples t-tests showed that the BPS group was
significantly older than the EABP (p =0.01) and Controls (p = 0.04).

The age of menarche (mean = 12.2 years) ranged from 8 to 16
years old [One-way ANOVA: F(4,768) = 0.715, p =0.582] and did
not significantly differ among groups (Table 2). Likewise, the age
at which dysmenorrhoea commenced was similar among all
[mean=14.3 years, F(4,631)=1.10, p=0.356]
(Table 2). On average, patients suffered for approximately 8

study groups

years with non-cyclical pelvic pain, and there were no significant
differences between the patient groups, even though the PP
group had the lowest mean number of years (mean =4.6 years),
while the EABP and BPS groups had the highest mean number
of years (EABP: mean=9.7 years, BPS: mean=9.9 years) [F
(4,204) =3.906, p=0.004]. A Pearson’s correlation showed that
the number of years suffering with pelvic pain positively
correlated with the age of the participants (r =0.411, p <0.001).

More participants in the PP (90.5%) and Controls (92.6%) group
reported having periods during the last three months than
participants in the EAP (76.9%), EABP (63.9%) and BPS (71.8%)
(Table 3). Of the participants who reported having periods, more
than 53.8% of the controls and 35.0% of the pain groups reported
having periods whilst using exogenous hormones in the last 3
months. The most common reason for not having periods across
the groups was taking hormones continuously (91.8%). Regardless
of whether they had periods, many participants reported using
exogenous hormones in the last three months (EAP: 52.7%, EABP:
61.7%, BPS: 61.1%, PP: 39.4%, Controls: 57%) (Table 3).

Pelvic pain

The pain rating for non-cyclical pain at its worst during the last
three months was significantly higher in the EAP and EABP
compared to the PP group (Table 4). When asked about
dysmenorrhoea at its worst the EABP and EAP groups had a
significantly higher mean score on pain severity compared to
both the BPS and PP groups (p <0.001). Results for the NRS
scale on bladder pain during the last seven days confirmed
significantly higher mean pain scores for the BPS and EABP
groups compared to the EAP and PP groups (p<0.001) as
defined by the inclusion criteria (Figure 1).

Regarding questions on dyspareunia, there were missing
responses for more than 50% of our participants, reasons for

TABLE 2 Key participant characteristics [age, body mass index (BMI), age of menarche and age period pain commenced].

Age 237 28.11 9.53 120 26.45 891 72 30.43 9.07 127 28.06 6.63 230 26.57 6.05
BMI 225 24.82 4.83 116 26.06 5.84 71 24.13 4.44 118 25.19 5.74 228 24.10 4.93
Menarche Age 231 12.14 1.59 117 12.09 1.41 72 12.14 1.59 124 12.26 1.34 229 12.32 1.36
Age period pain commenced 184 14.36 433 108 13.65 3.08 60 14.23 3.50 102 14.37 4.03 182 14.55 3.04
Data shown as numbers (N), mean and standard deviation (SD).
Frontiers in Reproductive Health 04 frontiersin.org
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Period in the last 3 months
No 54 23.1 43 36.1 20 282 12 9.5 17 7.4
Yes 180 76.9 76 63.9 51 71.8 114 90.5 213 92.6
Hormone use in the last 3 months 125 52.7 74 61.7 44 61.1 50 394 131 57
Reason for no periods in last 3 months
Taking hormones continusously 52 94.5 43 100 12 60 11 100 16 94.1
Pregnant/breastfeeding 0 0 0 0 1 5 0 0 1 5.9
Unsure 1 1.8 0 0 2 10 0 0 0
Other 2 3.6 0 0 5 25 0 0 0
Reason for using hormones
Birth Control 127 53.6 62 51.7 34 472 79 62.2 136 59.1
Pelvic or other period pain 153 64.6 94 78.3 21 292 23 18.1 27 11.7
Irregular periods 61 25.7 47 39.2 9 12.5 9 16.5 39 17
Heavy periods 105 44.3 76 63.3 19 264 28 22 31 13.5
Acne 19 9.7 16 144 8 11.1 18 16.4 38 17.1
Polycystic Ovary Syndrome 12 5.2 7 6 3 4.2 6 4.8 3
Ovarian Cyst 20 10.5 19 17.3 1 14 1 1 4 1.8
Periods in the last 3 months
Natural 109 60.9 44 57.9 27 51.9 74 65.5 98 46.2
Hormone Induced 70 39.1 32 421 25 48.1 39 345 114 53.8
Ever tried to get pregnant for more than 6 months
No 154 71.6 87 79.8 51 94.4 102 83.6 210 93.3
Yes 61 284 22 20.2 3 5.6 20 16.4 15 6.7
Ever seek treatment for infertility in any clinic
No 178 84 95 90.5 56 98.2 106 90.6 205 94.5
Yes 34 16 10 9.5 1 1.8 11 9.4 12 55
Pelvic pain
No 64 327 20 18 25 37.3 60 54.5 206 93.2
Yes 132 67.3 91 82 42 62.7 50 455 15 6.8
How long did you have pelvic pain in the last 3 months
Less than one day 21 17.8 26 29.2 19 46.3 8 21.1 1 14.3
One day 4 34 4 4.5 4 9.8 3 7.9 2 28.6
Two to three days 26 22 13 14.6 12.2 14 36.8 2 28.6
One day a week 11 9.3 7 7.9 1 24 1 2.6 1 14.3
More than one day a week 40 339 23 25.8 11 26.8 12 31.6 1 14.3
Every day 16 13.6 16 18 1 24 0 0 0 0

Data shown as percentages (%) by study group.

missingness include: (a) 4.8% (n = 38) of all the participants did not
wish to respond to the questions, (b) 7.5% (n =59) reported never
having sexual intercourse (c) these questions were not available to
10.1% (n="79) due to their age at time of completion as described
in the methods section above and (d) 20.2% (n = 150) reported not
having sex in the last 12 months and therefore were only included
in the analysis focussed on ever having experienced pain with or
after intercourse.

From the available data sexual intercourse data however, most
participants in each of the pain groups (>58%) reported that they
have experienced pain during intercourse or in the 24 h following
vaginal sexual intercourse (Table 5). Of those, more than 60%
experienced dyspareunia during the last month across all the pain
groups. Almost half of those participants (49.2%) in the EABP
group said that they had always experienced dyspareunia during
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intercourse in the last 12 months as opposed to the BPS and PP
groups in which most participants reported occasional dyspareunia
in the last year. In the EAP group >77% of participants reported
experiencing dyspareunia often, usually or always (Table 5).

Concerning the location of dyspareunia, most participants in
each pain group reported feeling pain deep inside the vagina, the
second most common location was in the abdomen/pelvis. When
asked whether they have been avoiding or interrupting sexual
intercourse during the last 12 months due to pelvic pain, more
than half of the participants (>54%) in all four pain groups said
that they have interrupted sexual intercourse while more than
half (>51%) of the participants in the EAP, EABP and BPS
groups reported avoiding it.

Further analysis showed effects between the groups for the two
dyspareunia NRS scales (pain during intercourse: F(4,240) = 12.77,
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TABLE 4 Mean score of the numerical rating scales (NRS) on dysmenorrhea, non-cyclical pelvic pain, bladder pain, dyspareunia and impact of pain on
work and personal life.

EAP EABP BPS PP CNP
N Mean SD| N Mean SD N Mean SD | N Mean | SD| N Mean
Dysmenorrhea
Worst period pain during last period 204 624 (323 100 592 |3.66 59 393 |316 115 537 | 291 188| 211 | 219
Pelvic Pain (non-cyclical)
Pelvic pain worst severity last 3 months 151 737 207 95 7.88 | 1.74 1 42| 724 | 212 | 56 6.82 | 250 12 242 | 138
Pelvic pain worst severity during last gynaecological 87 | 524 (287 |54 | 735 |220 27 670 |3.10| 32 | 575 |262| 7 0.86 | 091
examination
Bladder Pain
Bladder pain worst severity last 7 days 95| 095 |161] 56 | 661 | 15629 652 |153 327 078 140 9 | 011 | 033
Dyspareunia
Worst pain severity during last intercourse 101 | 551 |246 61 6.77 122529 634 216 41 476 | 251 13 223 101
Worst pain severity 24 h post last intercourse 101 397 |2.66 63 6.05 | 246 29 479 |282 41 429 270 13 1.15 1.21
Impact on work and personal life
Work productivity during past 4 weeks 114 | 370 370 41 588 214 20 565 |3.05 38 339 299 18 022 |0.65
Daily activities productivity during past 4 weeks 125| 406 |281| 55 | 631 |202 23| 557 |278| 45 | 404 [4.04| 19 | 026 |0.73

Data shown as numbers (N), mean and standard deviation (SD).

Dysmenorrhea Pelvic Pain
EAP EAP
EABP e EABP
BPS BPS
PP PP
c o 25 5.0 75 oo o 25 5.0 75 on
No pain Worst No pain Worst
imaginable pain imaginable pain
NRS for worst period pain during last period NRS for worst pelvic pain pain during the last 3 months Interquartile Range
Dyspareunia Post-coital pain (24hrs) Datapoi, -
EAP EAP
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No pain imaginable pain No pain imag:cr/:lr;; pain
NRS for worst pain during last intercourse NRS for worst pain during the 24hrs post last intercourse
FIGURE 1
Mean scores and distribution of the numerical rating scales (NRS) for the five study groups on dysmenorrhea (EAP: N = 204, EBAP: N =100, BPS: N =59,
PP: N = 115), non-cyclical pelvic pain (EAP: N = 151, EBAP: N = 95, BPS: N = 42, PP: N = 56), dyspareunia (EAP: N = 101, EABP: N =61, BPS: N =29, PP: N =
41) and post-coital pain (EAP: N =101, EBAP: N =63, BPS: N =29, PP: N =41).

p<0.001, pain in the 24hrs post-intercourse: F(4,242)=12.33, Medical comorbidities

p<0.001) (Figure 1). The EABP group had significantly higher

mean ratings on the NRS scales than all other pain groups (p < Across all pain groups the most common comorbidities were
0.001) for the pain felt during intercourse, and significantly  depression, anxiety, migraine, asthma, and irritable bowel
higher mean rating for pain severity in the 24 h after the sexual  syndrome (IBS) (Table 6). Within the EAP, EABP and BPS
intercourse than the EAP and PP groups (Table 4 and Figure 1).  groups there were higher percentages of depression, anxiety
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TABLE 5 History of sexual life and details on dyspareunia experiences.
AP

Ever had pain during intercourse or in the 24 h following vaginal sexual intercourse/penetration?

10.3389/frph.2023.1140857

No 35 252 7 10.0 13 21.0 39 41.9 132 76.7
Yes 104 71.8 63 90.0 49 79.0 54 58.1 40 23.3
When did you last have vaginal intercourse
In the last month 74 70.5 41 64.1 31 62.0 44 77.2 27 69.2
1-3 months ago 13 124 10 15.6 6 12.0 2 3.5 6 15.4
4-12 months ago 7 6.7 10 15.6 8 16.0 4 7.0 2 5.1
More than 12 months ago 11 10.5 3 4.7 5 10.0 7 12.3 4 10.3
Pain location during last vaginal intercourse/penetration
Entrance of the vagina 15 6.4 21 17.9 12 16.7 6 4.8 5 22
Deep inside the vagina 61 26.2 49 419 24 333 22 17.5 7 3
Entrance and deep inside the vagina 5 135 3 50.0 0 0 3 18.8 0 0
In the abdomen/pelvis 55 28.1 52 46.8 19 26.4 24 21.8 3 1.4
Other location 5 2.6 9 8.1 2 2.8 2 1.8 0 0

Frequency of pelvic pain during or 24 h after vaginal intercourse/penetration in the last 12 months

Never 1 0.9 3 7.0 1 1.8 5 13.5
Occasionally (less than a quarter of times) 23 217 8 123 18 419 28 50.9 24 64.9
Often (a quarter to half of the times) 29 27.4 10 154 4 9.3 9 16.4 5 13.5
Usually (more than a half of the times) 27 25.5 15 23.1 7 16.3 11 20.0 3 8.1
Always (every time) 26 24.5 32 49.2 11 25.6 6 10.9

Ever interrupted vaginal intercourse/penetration in because of pelvic pain, the last 12 months

No 36 37.1 20

32.8 14 45.2 18 45.0 16 94.1

Yes 61 62.9 41

67.2 17 54.8 22 55.0 1 5.9

Ever avoided vaginal intercourse/penetration in because of pelvic pain, the last 12 months

No 39 39.8 17 274 16 48.5 24 48.5 16 94.1

Yes 59 60.2 45 72.6 17 51.5 18 51.5 1 59
Currently living with a partner

No, not in a relationship 16 11.9 9 16.4 4 13.8 6 12.2 4 20

No, but in a relationship 15 11.1 6 10.9 2 6.9 5 10.2 2 10

Data shown as numbers (N), and percentages (%) by study group.

and migraine diagnosis (>28%) than in the PP group (<22%),
while the frequency of asthma ranged between 20%-27%
across all pain groups (Table 6). Statistical analysis using
Mann-Whitney U tests revealed that when compared to the
control group only the EABP group has significantly higher
frequency of anxiety diagnosis (anxiety: [U(Ngapp=114,
Ncon=221)=10,510, z=-3.39, p<0.001], and depression:
[U(Ngapp = 120, Ncon=230) = 10,855, z=—4.36, p<0.001]).
However, statistical analysis for migraine showed that it was
significantly more common in EAP (28.7%), EABP (34.2%)
and BPS (40.2%) groups than the control group (9.6%)
([U(Ngap=237, Necon=230)=22,042, z=-523, p<0.001],
[U(Ngapp =120, Ncon=230)=10,405, z=—5.68, p<0.001],
[UNpps=72, Ncon=230)=5,737, z=-6.60, p<0.001])
groups. Similarly, IBS diagnosis was also significantly more
common in the EAP (18.6%), EABP (24.2%) and BPS (20.8%)
groups when compared to the control group (4.8%)
([U(Ngap=237, Neon=229) =23,402, z=-4.60, p<0.001],
[U(Ngapp= 120, Neon=230)=11,079, z=-539, p<0.001],
[U(NBPS = 72, NCON = 229) = 6,922, z = —4.22, p < 0.001]).

IBS diagnosis was also less common in the PP group (10%)
compared to the EAP, EABP and BPS groups (>18%).

Frontiers in Reproductive Health

Further analysis of the bowel symptoms revealed that more
than 11% of the participants in the pain groups met the criteria
for IBS regardless of whether they reported having a medical
diagnosis for it in the comorbidities question. The EABP and PP
groups had the higher percentages of participants meeting the
IBS criteria (>20%) (Table 6).

Quality of life

Analysis of the SF-36 questionnaire using a one-way
ANOVA revealed significant effects between the five study
groups across all eight SF-36 domains (p <0.001). Specifically,
the EABP group suffered the most while the control group
had the best scores across all sub-scales (p <0.001) (Table 7).
Significant effects were also observed between the four pain
groups for pain interference with activities at work and
daily life (work: F(3,209)=9.76, p<0.001; daily activities:
F(3,244) =10.51, p<0.001) (Figure 2). Post-hoc tests revealed
that the EABP group had
interference scores than the EAP and PP groups at both scales
(p<0.001) (Table 4).

significantly higher pain
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TABLE 6 Comorbidities occurrence in our population.

Controls

%

Depression requiring medication or therapy 67 28.27 47 39.17* 26 36.11 27 21.26 41 17.83
Anxiety requiring medication or therapy 57 28.5 39 34.21* 22 30.56 22 19.82 39 17.73
Migraine 68 28.69* 41 34.17* 29 40.28* 21 16.54* 22 9.57
Asthma 64 27 29 2417 15 20.83 31 24.41 35 15.22
Irritable Bowel Syndrome (IBS) 44 18.57* 29 24.17* 15 20.83* 13 10.24* 11 4.82
Eczema 33 13.92 20 16.67 11 15.28 17 13.39 29 12.61
Glandular Fever 16 11.76 6 10.71 4 13.33 4 8 2 10
Polycystic Ovary Syndrome 22 9.28 11 9.17 8 11.11 15 11.81 11 4.78
Scoliosis (curvature of the spine) 17 7.17 9 7.5 4 5.56 6 4.72 17 7.46
High blood pressure 4 4.04 4 8 3 10 2 5.88 1 833
Thyroid disease 7 3 5 427 4 5.56 5 3.97 14 6.09
Spine problems (excluding scoliosis) 7 2.95 6 5 8 11.11 2 1.57 4 1.75
Fibroid uterus 12 5.06 6 5 0 0 3 2.36 3 1.3
Pelvic inflammatory disease 3 1.29 11 9.4 5 6.94 4 3.17 0 0
Fibromyalgia 3 1.27 5 4.17 2 2.78 2 1.57 0 0
Rheumatoid Arthritis 3 127 4 3.33 0 0 1 0.79 2 0.88
Chronic Fatigue Syndrome (CFS) / Myalgic encephalomyelitis (ME) 4 1.69 3 25 2 2.78 1 0.79 0 0
Cardiovascular disease 2 1 1 0.88 0 0 2 1.8 1 0.45
Graves’ disease 1 0.74 0 0 1 3.33 0 0 0 0
Mitral valve prolapse 1 0.42 2 1.67 1 1.39 0 0 1 0.44
Ulcerative Colitis 3 1.27 0 0 0 0 0 0 1 0.43
Diabetes requiring insulin or tablets 2 0.86 0 0 1 1.39 0 0 0 0
Hashimoto’s disease 0 0 0 0 1 3.33 0 0 0 0
Diabetes requiring diet control 1 0.43 0 0 1 1.39 0 0 0 0
Sjogren’s syndrome 1 0.42 0 0 1 1.39 0 0 0 0
SLE (Lupus) 0 0 2 1.67 0 0 0 0 0 0
Multiple Sclerosis 0 0 0 0 0 0 0 0 1 0.44
Crohn’s disease 0 0 0 0 1 1.39 0 0 0 0
IBS based of bowel symptoms 16 11.3 23 25.0 5 135 11 20.8 1 8.33

Data shown as numbers (N) and percentages (%).
“Represents significant difference between pain groups and the control group (p < 0.001) using a Mann—-Whitney U test.

TABLE 7 Quality of life SF-36 and pain catastrophising questionnaire (PCS) scores by study group.

SF-36

Physical functioning 232 83.79 22.09 119 72.13 27.01 72 77.39 25.94 126 91.28 15.61 227 96.96 8.34
Limitations physical health 231 51.05 45.71 119 30.67 40.45 72 50.35 47.19 126 76.65 38.36 226 9591 16.24
Limitations emotional problems 230 57.83 43.88 120 32.22 4143 71 47.42 45.66 126 74.87 38.11 227 80.03 34.24
Energy fatigue 231 51.02 21.99 120 35.33 20.46 72 49.84 21.58 125 61.92 19.29 226 64.82 17.42
Emotional well being 230 64.99 19.40 120 50.92 21.97 72 59.68 23.61 125 72.56 16.74 226 71.28 17.20
Social functioning 232 54.60 28.45 120 34.39 22.19 72 39.79 20.88 126 58.90 22.69 227 50.30 16.07
Pain 231 53.73 25.84 120 40.29 24.26 72 56.74 30.46 125 73.10 25.01 227 90.50 12.08
General Health 232 56.91 22.06 120 42.51 21.86 72 52.05 23.65 126 68.89 21.10 227 74.20 18.01
PCS

Total Score 193 21.36 14.82 111 29.32 15.08 72 20.58 15.07 110 14.07 12.31 221 9.97 8.38
Rumination 193 7.46 5.52 111 9.89 5.40 72 7.31 5.44 110 5.69 4.83 221 421 3.70
Magnification 193 4.02 3.40 111 5.58 3.46 72 4.04 3.40 110 2.64 2.73 221 227 2.16
Helplessness 193 9.89 7.20 111 13.85 7.41 72 9.24 7.36 110 5.75 5.75 221 3.50 3.75

Data shown as numbers (N), mean and standard deviation (SD).

Pain catastrophising higher pain catastrophising score than both the PP and
Controls groups (p<0.001). According to the clinical-cut-offs

Pain catastrophising was higher in the EABP group both in  more than 19% of the participants in the EAP, EABP and
the mean total score and in the mean scores of all three BPS had clinical levels of pain catastrophising. The EABP
subscales (p<0.001). The EAP and BPS groups also had a  group had the highest percentage of people above the clinical
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Mean scores and distribution of the numerical rating scales (NRS) (impact of pain on work (EAP: N = 114, EBAP: N = 41, BPS: N = 20, PP: N = 38, CNP: N =
18) and personal life (EAP: N = 125, EBAP: N = 55, BPS: N = 23, PP: N = 45, CNP: N = 19)); and the physical functioning and emotional wellbeing sub-scales
of the SF-36 questionnaire (physical functioning (EAP: N = 232, EBAP: N = 119, BPS: N =72, PP: N = 126, CNP: N = 227) and emotional wellbeing (EAP: N =
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FIGURE 2
230, EBAP: N =120, BPS: N =72, PP: N =125, CNP: N = 226)) for the five study groups.

cut-off (36.0%) (Table 7). A Pearson’s correlation between
all the pain catastrophising and all the NRS pain scales
across all CPP patients revealed strong positive correlations
(p<0.001).

Factors worsening and relieving pain

On average, participants from all groups chose three to four
factors that either relieve or worsen their pelvic pain. Across the
four pain groups the three most common factors for worsening
pelvic pain were: stress (23.6%), full bladder/urinating (23.3%)
and exercising (20.2%). The most frequently reported factors
for relieving pelvic pain were: pain medication (31.4%), lying
down (31.0%) and heating pad (29.5%) (Table 8). Analysis of
bowel movement and bladder emptying as visceral factors,
shows that less people in the EAP and the PP groups report
these factors as relieving (bowel movement: EAP: 19.8% and
PP 15.7%; emptying bladder: EAP: 9.3% and PP 4.7%) or
worsening (bowel movement: EAP: 6.7% and PP 2.5%;
emptying bladder: EAP: 24.1% and PP 10.2%), while in the
EABP and BPS groups more participants report visceral factors
as worsening (bowel movement: EABP: 27.7% and BPS 9.5%;
emptying bladder: EABP: 65.8% and BPS 44.4%) rather than
relieving (bowel movement: EABP: 32.5% and BPS 20.8%;
emptying bladder: EAP: 34.2% and BPS 23.6%).
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Discussion

This study phenotypically describes the clinical profiles of
women with CPP, with a particular focus on endometriosis and
IC/BPS, and contrasts them with controls. In line with existing
literature, we have demonstrated that regardless of the aetiology,
CPP has a negative impact on the lives of people who suffer with
it. However, our results show that there are important differences
between different clinical subgroups of those with CPP and those
with comorbid endometriosis and bladder pain syndrome (EABP)
are particularly severely affected. The heterogeneity in factors
exacerbating and relieving pelvic pain, highlights the complexity of
the condition but suggests that there may be a variety of different
underlying pain mechanisms contributing to the similar clinical
presentation. Further evaluation of these underlying mechanisms
may provide more clinically relevant approaches to patient
stratification than focussing on diagnosis alone.

Importantly, we highlight how common painful sexual
intercourse is in women with CPP and that half of those who
answered these questions reported interrupting or avoiding it due
to pain. This is an important issue for women and their partners
and it can have a negative effect on more than one aspect of a
woman’s life, including mental health, body image, relationship
with their partner and fertility (22, 23). Dyspareunia is a
commonly described symptom of endometriosis, but there is less
of a focus on this issue in IC/BPS. It is therefore particularly
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TABLE 8 Worsening and relieving factors for pelvic pain by study group.

Worsening factors of pelvic pain

Sitting 43 | 215 | 45 | 395 | 14 | 194 | 9 8.1
Full Bladder/Urinating 57 | 241 | 79 | 658 | 32 | 444 | 13 | 10.2
Bowel movement 7 6.7 | 18 | 27.7 | 4 9.5 2 2.5
Constipation 54 | 228 | 51 | 425 | 13 | 181 | 14 11
Urination 7 5.1 18 | 257 | 4 9.5 2 22
Intercourse/Orgasm 41 | 17.3 | 43 | 358 | 16 | 222 | 9 7.1
Standing/Walking 49 | 207 | 25 | 208 | 4 56 | 18 | 142
Exercise 65 | 274 | 51 | 425 | 14 | 194 | 24 | 189
Stress 71 30 | 60 | 50 | 22| 306 | 25 | 19.7
Time of day 23 97 | 22183 | 7 9.7 8 6.3
Full meal 36 152 | 34 | 283 | 11 | 153 | 12 9.4
Weather 2 1 11 | 99 2 2.8 2 1.8
Contact with clothing 18 9.2 12 | 10.8 8 11.1 4 3.6
Coughing/Sneezing 30 | 146 | 38 | 33 11 | 153 | 10 | 87
Nothing makes pain worse | 10 | 49 | 1 | 09 | 1 14 | 9 8
Relieving factors of pelvic pain

Pain medication 116 | 489 | 71 | 59.2 | 23 | 319 | 29 | 228
Relaxation 59 | 249 | 38 | 31.7 | 15 | 20.8 | 18 | 14.2
Lying down 112 | 473 | 66 | 55 | 27 | 375 | 31 | 244
Massage 27 114 | 19 | 158 | 5 6.9 9 7.1
Heating pad 105 | 443 | 71 | 59.2 | 20 | 27.8 | 28 | 22
Bowel Movement 47 | 198 | 39 | 325 | 15 | 208 | 20 | 157
Hot bath 64 27 56 | 46.7 | 14 | 194 | 22 | 173
Laxatives 6 25 8 6.7 3 4.2 5 3.9
TENS 8 34 6 5

Emptying Bladder 22 | 93 |41 342 |17 | 236 | 6 | 47
Nothing helps 11 46 | 8 67 | 4 | 56 8 6.3

Data shown as numbers (N), mean and standard deviation (SD).

notable that the highest dyspareunia scores were reported by those
with bladder symptoms in our cohort. This is in line with previous
work in women with endometriosis, demonstrating that the
presence of tenderness of the bladder/pelvic floor or a diagnosis
of IC/BPS is associated with more severe dyspareunia in those
with all stages of endometriosis (24). A better understanding of
the mechanisms underlying dyspareunia in all women with CPP
not just those with deep endometriosis is clearly an important
future need and will ultimately improve the clinical care of those
suffering with this important symptom (25).

It is perhaps unsurprising that those with comorbid
endometriosis and bladder pain symptoms scored highly on
NRSs for all types of pelvic pain (non-cyclical pelvic pain,
bladder pain, dysmenorrhoea and dyspareunia). However, our
data demonstrate that these women also have poorer quality of
life and report greater pain interference. Whilst there are
the of
endometriosis and subsequent diagnosis of IC/BPS (26-28),

studies  exploring prevalence and comorbidity
few studies focus on those with comorbid symptoms, either in
terms of exploring clinical features or considering specific
treatment regimes. Moreover, for many clinical studies the
presence of a comorbidity is an exclusion criteria and thus

very limited data exists, this is particularly true for clinical
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trials. Our findings suggest this may be a priority group to
consider in future work.

Our study focuses on two specific diagnoses, endometriosis and
IC/BPS, however there are many other diagnoses associated with
CPP. The EPHect Clinical Covariates questionnaire captures
some of these: IBS, fibroids, pelvic inflammatory disease,
of
musculoskeletal conditions (spine problems including scoliosis,

inflammatory bowel disease and a limited number
rheumatoid arthritis and fibromyalgia). However, for most of
these the numbers were relatively small within our cohort and
therefore it is not possible to explore their contribution to the
clinical picture in any detail. There are also a number of other
factors that have been associated with chronic pain more broadly
and with CPP specifically, including psychological and social
factors, adverse childhood events and other traumatic experiences
(13). The data collected within the EPHect questionnaire does
not allow these to be taken into consideration here. Additional
information is collected on some of these measures for a smaller
cohort in Phase II of TRiPP and will be interrogated to better
understand their relationship to the pain experience and
mechanisms underlying any observed relationship (14).

Given that viscero-visceral referral is a relatively well
understood phenomenon (29) and that visceral pain conditions
are often comorbid (30), we had expected to see higher rates of
IBS in those with bladder symptoms. This was the case when
questioning previous diagnosis of IBS (EABP 24% and BPS 21%
vs. EAP 19% and PP 10%). However, considering the answers to
the questions comprising the Rome IV criteria, a higher
proportion of those in the EABP and PP groups would be
considered to meet IBS criteria than in the other groups. It is of
course difficult to know whether this reflects ongoing effective
treatment in at least a proportion of those with a past diagnosis
of IBS. Nonetheless, the high rates of IBS across the cohort as a
whole highlight the importance of assessing symptoms from all
abdominopelvic organs in women with CPP.

Interestingly the impact of visceral function (bladder and bowel
emptying specifically) on pelvic pain appears to be very variable.
For some participants these visceral functions worsened their
pain, whilst for others they could be relieving. In fact, there was
wide variability in the factors identified as either worsening or
relieving pelvic pain even within diagnostic groups and it would
be interesting to consider whether patterns within these data may
reflect underlying pain mechanisms rather than for example the
presence or absence of endometriosis or bladder symptoms.
Whilst it can feel challenging in a clinical consultation to raise
the topics of mental health and the stressors of daily life,
particularly when women may have had a long journey to get
their pain taken seriously, stress was the most commonly
identified worsening factor whereas relaxation was one of the
most frequent relieving factors. Moreover, anxiety and depression
were commonly reported comorbidities and those in the EAP,
EABP and BPS groups all scored significantly lower than controls
on the emotional function dimension on the quality of life
questionnaire. This evidence suggests that patients could benefit
treatments and

from focusing on managing their stress

developing better coping mechanisms for their pelvic pain.
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Whilst not
catastrophic thinking about pain has been shown to be an

an assessment of psychological wellbeing,
important predictor of outcomes both in the transition to
chronic pain after an acute injury and in the response to a
variety of therapeutic options (31, 32). In line with other studies
(33, 34) we observed that the chronic pain groups (EAP, EABP
and BPS) scored higher in pain catastrophising compared to the
control group with a particularly high percentage of EABP
patients meeting clinical levels of catastrophising. This highlights
the need to include behavioural interventions that specifically
target pain-related worry in the management of CPP in the same
way as they are considered essential to the management of other
chronic pain conditions (35, 36).

Strengths and weakness

There are a number of strengths to the TRiPP cohort which
include the size of the sample and the detailed phenotypic
information available for these participants. Moreover, our study
focuses on chronic pelvic pain and therefore includes women
with a variety of underlying diagnoses rather than studying only
a single condition such as endometriosis. This strategy allows us
to compare the similarities between different clinical subgroups
but also to understand differences between them. We have a
particular interest in IC/BPS and therefore this cohort is
the between
endometriosis and IC/BPS as well as those with comorbid

relatively unusual in allowing comparison
symptoms. Unfortunately, our BPS group is smaller than we
initially planned. Neither of the original cohorts from which the
TRiPP sample was formed had specifically recruited IC/BPS
patients (although many did meet the diagnostic criteria) and
therefore we had planned to expand these with a large number
of new recruits from specialist centres. However, the COVID-19
pandemic halted our ability to recruit to the study. Overall, we
still consider our sample size sufficient to draw meaningful
conclusions (192 participants with bladder pain, 120 of whom
have coexisting endometriosis).

A further strength of our study is that participants were
recruited from three different centres rather than a single site.
However, the duration of recruitment to the original cohorts has
meant that the baseline questionnaires have been reviewed and
updated such that not all participants completed the same
version. This has reduced the number of variables we could
the full the EPHect

questionnaire is very comprehensive and the data we do have

analyse across cohort. Nonetheless
available allows us to phenotypically characterise our participants

in a very detailed manner.

Conclusion

Overall, our results demonstrate the negative impact that
chronic pain has on the lives of those with CPP and particularly
the importance of dyspareunia. Whilst we do see similarities
across the specific clinical subgroups that we explored our data
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highlight the difference between these groups and importantly
illustrate how severely impacted the group with comorbid
endometriosis and IC/BPS are. The heterogeneity seen in many
of our measures, especially the factors exacerbating and relieving
pain suggests that multiple different mechanisms may underlie
the similar clinical presentations and emphasise the importance
of better characterising those with CPP to identify clinically
meaningful methods of patient stratification. Further studies
within the TRiPP project will explore these mechanisms in
greater detail towards this aim.
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