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5 Faculty of Medicine and Health Sciences, Division of Gynecologic Oncology, Department of Obstetrics and

Gynecology, University of Sherbrooke, Sherbrooke, Quebec, Canada, 6 Faculty of Medicine, Division of

Gynecologic Oncology, Department of Obstetrics and Gynecology, University of Montreal, Montreal, Quebec,

Canada, 7 Research Center of the Centre Hospitalier de l’Université de Montréal, Montreal, Quebec,
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Abstract

Background

A large proportion of gynecological cancer survivors suffer from pain during sexual inter-

course, also known as dyspareunia. Following a multimodal pelvic floor physical therapy

(PFPT) treatment, a reduction in pain and improvement in psychosexual outcomes were

found in the short term, but no study thus far has examined whether these changes are sus-

tained over time.

Purpose

To examine the improvements in pain, sexual functioning, sexual distress, body image con-

cerns, pain anxiety, pain catastrophizing, painful intercourse self-efficacy, depressive symp-

toms and pelvic floor disorder symptoms in gynecological cancer survivors with dyspareunia

after PFPT, and to explore women’s perceptions of treatment effects at one-year follow-up.

Methods

This mixed-method study included 31 gynecological cancer survivors affected by dyspareu-

nia. The women completed a 12-week PFPT treatment comprising education, manual
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therapy and pelvic floor muscle exercises. Quantitative data were collected using validated

questionnaires at baseline, post-treatment and one-year follow-up. As for qualitative data,

semi-structured interviews were conducted at one-year follow-up to better understand wom-

en’s perception and experience of treatment effects.

Results

Significant improvements were found from baseline to one-year follow-up on all quantitative

outcomes (P� 0.028). Moreover, no changes were found from post-treatment to one-year

follow-up, supporting that the improvements were sustained at follow-up. Qualitative data

highlighted that reduction in pain, improvement in sexual functioning and reduction in urinary

symptoms were the most meaningful effects perceived by participants. Women expressed

that these effects resulted from positive biological, psychological and social changes attrib-

utable to multimodal PFPT. Adherence was also perceived to influence treatment

outcomes.

Conclusions

Findings suggest that the short-term improvements following multimodal PFPT are sus-

tained and meaningful for gynecological cancer survivors with dyspareunia one year after

treatment.

Introduction

An increasing number of women live with the deleterious, long-term consequences of cancer

[1,2]. Alongside urinary incontinence, chronic pain during sexual intercourse, also known as

dyspareunia, is one of the most common sexual health issues, affecting more than half of gyne-

cological cancer survivors [3,4]. Dyspareunia is recognized as resulting from the complex

interaction of anatomical, physiological, psychological and relationship factors related to can-

cer and oncological treatments [5], in line with the biopsychosocial model [6,7]. Vaginal steno-

sis, impaired tissue flexibility, heightened pelvic floor muscle tone and contractility

impairments as well as vaginal dryness [5,8] may contribute to experiencing pain during inter-

course. These biological factors interplay with pain anxiety (i.e., fear of pain), pain catastro-

phizing [9] and low pain self-efficacy [10], thereby intensifying the pain [11]. Gynecological

cancer survivors are also at risk of depressive symptoms and body image concerns [12,13],

which may disturb how they perceive themselves as women [14–16]. These pain and psycho-

logical factors may contribute to sexual distress [17,18]. Moreover, women who have been

treated for gynecological cancer are often affected by other sexual dysfunctions such as loss of

libido or sexual desire [17]. All this can lead to relationship difficulties [12,13], disrupting their

quality of life [19–21].

Despite the high prevalence of dyspareunia, there are limited treatment options supported

by empirical evidence. Clinical survivorship guidelines suggest multimodal pelvic floor physi-

cal therapy (PFPT) as a nonhormonal, non-pharmacological and non-invasive first-line treat-

ment to alleviate dyspareunia in cancer survivors [22–24]. Through psychosexual education,

manual therapy techniques and pelvic floor muscle exercises, PFPT targets the consequences

of oncological treatments by restoring the pelvic floor tissues [8] while providing support and

guidance to women to resume painless sexual activities [25,26]. So far, only one recent
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multicenter prospective study conducted by our team investigated a 12-week PFPT treatment

in this population [27]. Significant changes in biological and psychosexual outcomes were

found following treatment [27–29]. Using a comprehensive assessment combining intra-vagi-

nal dynamometry and ultrasound imaging, pelvic floor muscle tone was significantly reduced

while tissue flexibility, muscle contractile properties, control as well as endurance significantly

improved immediately after treatment [28]. An increase in vaginal dimensions and a reduction

in vaginal atrophy signs were also measured [28]. Concurrently, pain during intercourse, sex-

ual distress, body image concerns, pain anxiety, pain catastrophizing, depressive symptoms,

urinary symptoms, vaginal symptoms and sexual matters decreased while sexual functioning

and pain self-efficacy improved after PFPT [27,29].

To date, no study has examined whether the short-term improvements following PFPT in

gynecological cancer survivors with dyspareunia are sustained over time. Long-term treatment

effects have important socioeconomic implications [30,31], and evaluating them may provide

critical insights beyond those assessed in the short term [32]. More importantly, using only

quantitative methods may not be sufficient to fully capture the extent of PFPT effects as these

are multidimensional and likely depend on the interaction of multiple factors [6]. Further-

more, it has been recently recognized that PFPT is not only a physical treatment but it is also a

behavioral treatment, which emphasizes the relevance of investigating physical, cognitive and

behavioral outcomes associated with PFPT [33]. Combining quantitative and qualitative meth-

ods would therefore provide a better understanding of the treatment effects and how they

influence each other considering the clinical context of multimodal PFPT [34,35]. This mixed-

method study aimed to examine the improvements in pain, sexual functioning, sexual distress,

body image concerns, pain anxiety, pain catastrophizing, pain self-efficacy, depressive symp-

toms and pelvic floor disorder symptoms in gynecological cancer survivors with dyspareunia

after multimodal PFPT, and to explore women’s perceptions of treatment effects at one-year

follow-up.

Materials and methods

Design and methodology

This study is a planned follow-up study of a multicenter prospective interventional study

investigating the treatment effects of multimodal PFPT for gynecological cancer survivors

with dyspareunia [27]. Our intent was to follow the whole cohort instead of a subsample in

order to most closely match the primary trial (mainly in terms of participant characteristics

and study outcomes) [32]. This research was conducted in Sherbrooke and Montreal (Can-

ada). Changes from baseline to post-treatment have been published elsewhere [27–29], and

changes from baseline and post-treatment to one-year follow-up will be the focus of the

present manuscript. The participants underwent baseline, post-treatment and one-year fol-

low-up assessments. Quantitative data were collected at all time points. To ascertain and

advance our understanding of treatment effects at one-year follow-up, individual semi-

structured telephone interviews were carried out to collect qualitative data [34,35]. This

research was approved by the Ethics Review Board of the CIUSSS de l’Estrie–CHUS (MP-

31-2016-1322) and was registered on ClinicalTrials.gov (NCT03935698). Participants pro-

vided written informed consent.

Participants

Women were included according to the following criteria: (i) all planned oncological treat-

ments for either endometrial or cervical cancer (stages ranging from I to IV) completed for

at least three months; (ii) in remission given the absence of disease on radiologic imaging
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for at least three months; (iii) moderate to severe vulvovaginal pain during sexual inter-

course (i.e., pain at the entry of the vagina and at the mid-vagina, at the level of the pelvic

floor muscles), corresponding to a pain intensity of 5 or more on a Numerical Rating Scale

(NRS) ranging from 0 (no pain) to 10 (worst pain); (iv) vulvovaginal pain experienced in

more than 80% of sexual intercourse for at least three months; (v) a stable sexual partner;

and (vi) willingness to attempt vaginal penetrations. A gynecologic oncologist of our team

at each site performed a standardized gynecological examination to rule out other condi-

tions possibly causing dyspareunia (e.g., vaginitis, cystitis or dermatitis). Exclusion criteria

were: (i) inability to communicate in French or English; (ii) dyspareunia prior to cancer or

pelvic pain unrelated to intercourse; (iii) other pelvic conditions including urinary tract or

vaginal infection, deep pelvic pain (i.e., pain experienced in the abdomen with deep pene-

tration), chronic constipation, severe pelvic organ descent based on the Pelvic Organ Pro-

lapse–Quantification system (stage III or more); (iv) other primary pelvic cancer or breast

cancer; (v) any history of vulvar, vaginal or pelvic surgery unrelated to cancer; (vi) PFPT in

the last year; (vii) changes in the use or dosage of menopausal hormone therapy in the last

six months; (viii) a major medical or psychological condition likely to interfere with study

procedures; or (ix) refusal to abstain from using other treatments for dyspareunia until the

post-treatment assessment.

Treatment content

The treatment protocol was designed by a multidisciplinary team consisting of experts in gyne-

cologic oncology, physical therapy, psychology and sexual health. The treatment included 12

weekly sessions of 60 minutes with a physical therapist certified and experienced in pelvic and

women’s health. The treatment components were chosen to reflect practice in a clinical setting

[36]. At each session, the physical therapist provided information, advice and support to

women. She explained the underlying mechanisms of chronic pain experienced during sexual

intercourse after gynecological cancer including the role of the pelvic floor muscles and how

the treatment could help to reduce the pain. She gave additional information about how to

manage chronic pain and other pelvic floor disorder symptoms (e.g., bladder training). The

use of relaxation techniques using deep breathing as well as the application of vaginal lubri-

cants and moisturizers were encouraged. The physical therapist also helped the participants

gain more knowledge about sexual functioning (i.e., physiology of desire, excitation and

orgasm) and guided them into resuming non-painful sexual activities with their partners. The

latter was invited to participate in the treatment to help his partner in this process. Moreover,

the physical therapist was available to further discuss topics with the participants who were

invited to reflect on their sexual difficulties in order to overcome them with the help of their

therapist. At each session, manual therapy techniques (i.e., stretching, myofascial release and

tissue desensitization) and pelvic floor muscle exercises with electromyography biofeedback

(i.e., relaxation, motor control, strength and endurance) using a small intra-vaginal probe

were used. Women were also asked to perform home exercises resembling those performed

under supervision five times per week as well as auto-insertion exercises with a finger or

graded vaginal dilator in addition to desensitization techniques three times per week.

Throughout the treatment, the physical therapist supervised each woman’s progress and pro-

vided feedback. Additionally, modalities were intensified (e.g., more pressure applied to stretch

the tissues, longer duration of the technique or exercise and greater dilator size) following each

woman’s progress. At the end of the treatment, women were encouraged to pursue home exer-

cises two to three times per week to maintain the effects of treatment. Further details of the

treatment modalities are presented elsewhere [27].
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Data collection

Participants were assessed at baseline, post-treatment and one-year follow-up. Sample charac-

teristics were collected at baseline. At each time point, quantitative outcomes were assessed

using validated scales and questionnaires. After the collection of quantitative data at one-year

follow-up, an individual semi-structured telephone interview was conducted in French or in

English to further explore women’s perceptions of treatment effects. Participants were also

asked if there were any changes regarding their health (e.g., cancer recurrence), if they were

pursuing the home exercises, if they had attempted other treatments for pain or sexual dys-

function and if their relationship status had changed during the follow-up period.

Study outcomes

Quantitative. The NRS was used to evaluate the average intensity of pain during inter-

course [37]. The McGill Pain Questionnaire (MPQ) was used to qualify the pain according to

its sensory, affective and evaluative dimensions, with higher scores corresponding to more sig-

nificant pain [38]. The Female Sexual Function Index (FSFI) was used to examine sexual func-

tioning including desire, arousal, lubrication, orgasm, satisfaction and pain, with higher total

scores representing a better sexual function [39,40]. The Female Sexual Distress Scale-Revised

(FSDS-R) was used to assess sexual distress, with higher scores relating to more sexual distress

[41,42]. The Body Image Scale (BIS) was administered to evaluate body image concerns, with

higher scores indicating greater concerns [43]. The Pain Anxiety Symptom Scale (PASS),

which is an indirect measure of fear of pain during intercourse, was used to assess pain-related

anxiety, with higher scores indicating more severe pain anxiety [44]. The Pain Catastrophizing

Scale (PCS) was used to evaluate the exaggerated negative cognitions and emotions regarding

pain, with higher scores pointing to greater pain catastrophizing [45]. The Painful Intercourse

Self-Efficacy Scale (PISES) was used to assess pain self-efficacy associated with painful sexual

intercourse, with higher scores representing better self-efficacy [46]. The Beck Depression

Inventory-II (BDI-II) was used to evaluate depressive symptoms, with higher scores corre-

sponding to higher severity of symptoms [37]. Pelvic floor disorder symptoms including uri-

nary symptoms, vaginal symptoms and sexual matters were assessed with the International

Consultation on Incontinence Questionnaire (ICIQ) modules. The ICIQ-Urinary Inconti-

nence Short Form (ICIQ-UI SF) was used for urinary symptoms [47] and the ICIQ-Vaginal

Symptoms (ICIQ-VS) for vaginal symptoms and sexual matters [48], with higher scores repre-

senting more symptoms or sexual matters [47,48]. In addition, the Patient Global Impression

of Change (PGIC) allowed the participants to self-report their perceived improvement (catego-

ries ranging from very much improved to very much worse) [49].

Qualitative. Prior to their individual semi-structured telephone interview, participants

were informed of the interview topics and invited to reflect on the treatment effects they per-

ceived and how these effects evolved over time during the follow-up period. Each interview

lasted approximately 70 minutes. The first author (MPC) underwent qualitative research train-

ing to conduct all the interviews. She was not involved in participants’ care and was blinded to

the participants’ responses in the questionnaires to avoid any preconceived ideas about the

treatment effects. Before conducting the interviews, the interviewer reconfirmed the women’s

consent to participate in the interviews and for recording the conversation. She used a non-

judgmental approach and created a trustful and respectful relationship to ease the discussion

of what could be perceived by participants as sensitive topics. Interviews followed a semi-struc-

tured guide co-constructed by the first author (MPC), the principal investigator (MM) and

another research team member who has extensive experience conducting qualitative research

(CC) (see S1 File for the interview guide). The interview questions related to this manuscript’s
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research objective focused on women’s perceptions of treatment effects and their hypotheses

about factors influencing these effects. Probing questions aimed to obtain in-depth informa-

tion about participants’ perceptions of treatment effects, exploring short-term effects previ-

ously documented in quantitative research [27–29] and using a biopsychosocial approach of

health to explore any further effects and factors perceived to influence these effects [6,7]. The

semi-structured guide was pilot-tested with a patient partner under the supervision of the

principal investigator (MM) and the other research team member (CC).

Sample size

An a priori sample size was calculated for the multicenter prospective interventional study

based on the proportion of completed home exercises (80%) as adherence was suggested as

being important to perceive significant effects in physical therapy [50]. With a confidence level

of 95%, an interval width of 30%, and to account for potential dropouts over time (15%), a

total of 31 women were initially recruited for quantitative purposes (further details are avail-

able elsewhere) [27]. All these women were invited to take part in an individual semi-struc-

tured telephone interview to explore all of the various perceptions of treatment effects.

Data analysis

Quantitative data analysis was performed using IBM SPSS Statistics 27 (IBM Corporation,

Armonk, N.Y., USA). Descriptive statistics were used to present baseline and one-year sample

characteristics as well as PGIC results. Intention-to-treat analyses (i.e., all participants are

included in the statistical analysis, regardless of their level of adherence) were conducted to

explore whether the improvements in all outcomes were sustained at one-year follow-up. Out-

comes at baseline and one-year follow-up as well as the changes from baseline and post-treat-

ment to one-year follow-up are reported and expressed as mean estimated values (95%

confidence interval) according to linear mixed modeling with Bonferroni correction [51–53].

Models included time as the fixed effect and random intercepts for each subject to account for

repeated measures (i.e., to accommodate within-subject correlation). Statistical significance

was set at p-value < 0.05 (two-tailed).

Qualitative data analysis was based on the audio-recorded interviews which were transcribed

and analyzed by the first author (MPC) using NVivo (version 12) software. A thematic analysis

was adopted to ensure data-driven analyses and interpretations [54]. Specifically, an inductive

approach was used when the first author (MPC) coded key ideas and started identifying emerg-

ing themes. Subsequently, another team member (RD) reviewed the codes. Coding disagree-

ments were discussed until a consensus was achieved. Codes were reviewed by two research

team members (MM and CC), and several meetings were held to regroup codes into themes.

Relationships between themes were explored by observing patterns across themes. As most of

the original quotations used in this manuscript were in French, they were translated into English

and revised by a certified translator. Field notes were used to explore researcher reflexivity and

further support the data interpretation. It should be noted that results from quantitative and

qualitative methods were integrated during the interpretation phase of the study.

Results

Participant characteristics

Thirty-one women enrolled initially in this study. Fig 1 shows the flow of participants through

the study. Additional details on screening and eligibility assessments are available elsewhere

[27].
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Baseline sample characteristics (n = 31) are presented in Table 1. Before the multimodal

PFPT treatment, women had an average pain intensity of 7.3 (6.7 to 8.0) on the NRS and

the median duration of pain was approximately three years. Of the 29 women assessed at

one-year follow-up, three reported having had a cancer recurrence or another cancer dur-

ing the follow-up period, and one was recovering from a severe upper urinary tract

infection.

Study outcomes

Quantitative. The quantitative outcomes assessed at baseline and one-year follow-up as

well as the changes from baseline and post-treatment to one-year follow-up are presented in

Table 2. Significant improvements were found from baseline to one-year follow-up on all out-

comes (P� 0.028). Moreover, changes from post-treatment to one-year follow-up were statis-

tically non-significant (P� 0.084), suggesting that the improvements were maintained over

time. Of the 29 women assessed at one-year follow-up, 25 (86%) reported being very much or

much improved. The others reported minimal improvements (7%), no changes (3%) or being

minimally worse (3%) compared to baseline. Concerning the adherence to home exercises, 18

(62%) performed the pelvic floor muscle exercises during the follow-up period, with a median

frequency of three times (two to eight) per month. Moreover, 10 (34%) participants performed

the auto-insertion exercises, with a median frequency of three times (one to five) per month.

Fig 1. Flow of participants through the study.

https://doi.org/10.1371/journal.pone.0262844.g001
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No women stated having attempted other treatments for pain or sexual dysfunction during

this period, and only one reported being no longer with her partner at one-year follow-up.

Qualitative. Three main themes were described by participants as the most meaning-

ful treatment effects for them in terms of symptoms or functioning: (a) reduction in pain

during intercourse; (b) improvement in sexual functioning; and (c) reduction in urinary

symptoms. These themes are detailed below along with participants’ perceived modulating

and contributing factors. Modulating factors were defined as the factors altering the mag-

nitude of the main effects (e.g., adherence) while contributing factors were those

described as other treatment effects which influenced positively the main effects (e.g.,

reduction in muscle tensions). Fig 2 illustrates how the main treatment effects (in black)

interacted and were influenced by various biological, psychological or social factors (in

grey).

THEME 1. Reduction in pain during intercourse. All participants reported experiencing less

pain during intercourse, with several stating having no pain at all since the end of the PFPT

treatment. Although the majority expressed that this effect was maintained, a small number of

women said that the pain reduction was attenuated at one-year follow-up. Among the poten-

tial explanations, some of them suggested that discontinuing home exercises or stopping regu-

lar sexual intercourse with vaginal penetration might have contributed to this depletion effect.

“It fixed my pain problem and it lasted over time.”–C02

“I would say that it has deteriorated a bit since, but it’s my fault because I didn’t keep doing
the exercises long enough. I know if I resumed the exercises it would get better. However, it
[the pain] hasn’t come back to how it was before; in other words what has been done has been
of benefit. Having sexual intercourse regularly helps to ensure these gains are maintained in a
way.”–C12

Table 1. Sample characteristics at baseline.

Characteristics Value

Age (years), mean (SD) 55.9 (10.8)

Body mass index (kg/m2), mean (SD) 28.5 (5.3)

Cancer type, n (%)

Endometrial 20 (64.5)

Cervical 11 (35.5)

Disease stage, n (%)

I 19 (61)

II 6 (19)

III 5 (16)

IV 1 (3)

Time since oncological treatments (months), median (Q1 to Q3) 38 (9 to 70)

Oncological treatments, n (%)

Surgery alone 9 (29)

Surgery + brachytherapy or external beam radiation therapy 6 (19)

Surgery + brachytherapy + external beam radiation therapy + chemotherapy 7 (23)

Surgery + chemotherapy 2 (6)

Brachytherapy + external beam radiation therapy + chemotherapy 7 (23)

SD, standard deviation; n, number of participants; Q1, first quartile; Q3, third quartile.

https://doi.org/10.1371/journal.pone.0262844.t001
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Every participant associated the pain reduction with pelvic floor tissue changes. They

noticed that the muscle tensions decreased while the tissue flexibility increased, attributing this

to the manual techniques and the exercises. Some emphasized that relaxation techniques such

as deep breathing promoted muscle relaxation, reduction of tensions, and hence, a pain relief.

Overall, the women related these tissue changes to a less tense or deeper vagina, which allowed

them to be more at ease and helped them to have a more complete and comfortable vaginal

penetration with less or no pain.

“All the exercises [contraction and stretching] I had done and what the physical therapist had
done removed the tension and loosened me up. It felt good. Penetration was easier.”–C01

“The stretching we did reduced my pain because when it stretches better, it’s less painful. Oth-
erwise, I felt like the skin inside wanted so badly to split because, before, it wouldn’t stretch.”–
C18

“Breathing helps because I think when you calm down, it’s less contracted and there’s more
flexibility for the activity.”–C16

Table 2. Outcomes at baseline (n = 31) and one-year follow-up (n = 29) and changes from baseline and post-treatment to one-year follow-up.

Baseline One-year follow-up Changes from baseline to

follow-up

Pa Changes from post-treatment to

follow-up

Pa

Pain intensity NRS (0–10) 7.3 (6.7 to 8.0) 2.7 (2.0 to 3.3) -4.6 (-5.7 to -3.6) <

0.001

1.0 (-0.1 to 2.0) 0.084

Pain quality MPQ (0–78) 21.1 (17.6 to 24.6) 6.7 (3.1 to 10.4) -14.4 (-20.5 to -8.3) <

0.001

-0.5 (-6.7 to 5.6) 1.000

Sexual function FSFI (2–36) 18.9 (16.3 to 21.4)

(n = 20)b
23.4 (20.8 to 26.0)

(n = 18)b
4.6 (1.0 to 8.1) 0.009 -2.8 (-6.2 to 0.5) 0.119

Sexual distress FSDS-R (0–52) 26.7 (22.3 to 31.1) 16.6 (12.1 to 21.1) -10.0 (-15.7 to -4.4) <

0.001

2.7 (-2.9 to 8.4) 0.708

Body image concerns BIS (0–30) 6.4 (4.8 to 7.9) 3.0 (1.4 to 4.6) -3.4 (-5.4 to -1.3) <

0.001

0.1 (-1.9 to 2.1) 1.000

Pain anxiety PASS (0–100) 37.5 (32.4 to 42.7) 23.7 (18.4 to 28.9) -13.9 (-21.6 to -6.2) <

0.001

2.8 (-5.0 to 10.5) 1.000

Pain catastrophizing PCS (0–52) 20.9 (16.6 to 25.2) 8.3 (3.9 to 12.7) -12.6 (-18.1 to -7.1) <

0.001

0.6 (-5.0 to 6.1) 1.000

Painful intercourse self-efficacy

PISES (10–100)

63.6 (58.1 to 69.0) 80.6 (75.0 to 86.2) 17.1 (10.1 to 24.1) <

0.001

-6.3 (-13.4 to 0.7) 0.095

Depressive symptoms BDI-II (0–63) 10.9 (8.0 to 13.9) 7.5 (4.5 to 10.5) -3.5 (-6.6 to -0.3) 0.028 1.1 (-2.1 to 4.2) 1.000

Urinary symptoms ICIQ-UI (0–21) 3.8 (2.5 to 5.2) 1.8 (0.4 to 3.3) -2.0 (-3.3 to -0.6) 0.002 -0.5 (-1.8 to 0.9) 1.000

Vaginal symptoms ICIQ-VS (0–53) 13.5 (11.5 to 15.4) 7.2 (5.2 to 9.2) -6.3 (-8.6 to -4.0) <

0.001

-0.4 (-2.7 to 1.9) 1.000

Sexual matters ICIQ-VS (0–58) 43.7 (37.7 to 49.7)

(n = 24)c
20.9 (14.8 to 27.0)

(n = 23)c
-22.8 (-32.3 to -13.4) <

0.001

1.2 (-8.0 to 10.3) 1.000

The data shown are the mean estimated values (95% confidence interval) derived from the linear mixed models.
a P-values extracted from the linear mixed modeling with Bonferroni correction.
b Eleven women at baseline and 11 women at one-year follow-up did not engage in sexual activities including vaginal penetration in the last month and thereby, due to

the one-month time frame used in the FSFI questionnaire, their total score could not be compilated. Reasons for not engaging in such activities at one-year follow-up:

4 = partner-related reasons including lack of sexual desire or medical problems such as erectile problems; 4 = participant-related reasons including lack of sexual desire

(n = 2) or pain during intercourse (n = 2) although they reported a pain reduction of 4.5 and 5 on the NRS from baseline to one-year follow-up; 2 = relationship-related

difficulties; 1 = medical indication to not engage due to vaginal bleeding unrelated to PFPT.
c Seven participants at baseline and six at one-year follow-up did not engage in any form of sexual activities in the last month (time frame of ICIQ-VS for sexual

matters).

https://doi.org/10.1371/journal.pone.0262844.t002
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Many women also observed becoming more aware of the pelvic floor musculature and its

relationship with pain. During the PFPT treatment, they recalled gaining control over their

muscles and developing muscle awareness. Motor control was noted as being important by the

participants to break a chain of events involving the pelvic floor muscles and pain.

“When you are calmer, it [the pelvic floor muscle] is less contracted, so it is more flexible. [. . .]
Before the treatments, I didn’t know how to do [relax my muscles], I was tense. Now, I have
techniques that last over time. [. . .] I have gone from. . . not hysteria, but from an uncon-
trolled fear to something more serene. I am calmer when considering having sex, I am more
welcoming.”–C16

Our participants often mentioned being reassured knowing how to influence the pain.

They frequently expressed being less afraid of pain because they understood what led to their

symptoms and were taught relevant and effective tools to reduce it.

“After cancer treatments, you feel diminished. Will it come back as before? I was starting to be
afraid. With physical therapy, you feel less diminished. It seemed as if it was finally possible
that things could get better. When I got into the program, it was another story as I realized it
was possible to improve, and it was much less upsetting, less scary. It’s because we found

Fig 2. Relationships between treatment effects that emerged from the interviews.

https://doi.org/10.1371/journal.pone.0262844.g002
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where it hurt most. It’s about understanding. . . It’s partly confidence, partly the fear that’s
gone.”–C124

Consequently, they explained that they were feeling more in control, self-efficient and

hopeful while being less anxious about their pain. Some participants even emphasized that

they were no longer afraid to undergo gynecological examinations. Experiencing less pain dur-

ing intercourse also enhanced these feelings, which in turn amplified their self-esteem and

confidence to engage in sexual activities. They felt less distressed, with several highlighting that

fact they were less depressed and more positive in their everyday lives.

“And what I also learned was that I felt that I could influence my pain. When it’s less painful,
less tight, you are more relaxed, you have more confidence and you let go more easily. Psycho-
logically, I could say that I felt I was moving further away from the operation and its negative
side. I found that I was getting closer to a more normal life, as it was before, in a sense. . . with-
out much difficulty. Yes, it’s vague, isn’t it? Well, normal life. . . having sex again, get away
from the cancer thing.”–C115

THEME 2. Improvement in sexual functioning. All women reported improvement in their

sexual functioning following PFPT. Although a low proportion of participants did not perceive

changes in their sexual functioning in terms of lubrication and libido or sexual desire, the vast

majority mentioned their vagina being less dry and more naturally lubricated during sexual

activities. Among other things, several women emphasized not needing to use vaginal products

anymore and reported being less stressed and more interested in engaging in sexual activities.

“The lubrication. . . it all came basically together after the treatment. Sure, at first I needed
some lubricant, but little by little, as I worked, it just faded so I didn’t need the lubricant any-
more.”–C09

The perceptions relating to pain reduction described previously could also suggest how par-

ticipants felt about sexuality. Many of them reported being more interested in engaging given

the pain reduction and the positive emotions and thoughts they developed about their sexual

identity. Some women associated their increased sexual desire to the improved perception of

their body, which defined them as women. They grew to accept themselves, sensed that their

body belonged to them and reclaimed it. Participants specified that this body re-appropriation

helped them to express themselves sexually as women. They were able to have sexual inter-

course with vaginal penetration rather than endure the barriers induced by cancer, which

hampered them. Consequently, they referred to being complete women and having a more

normal life. Participants related that regaining the capacity of having intercourse helped them

initiate and engage in sexual activities, which in turn increased their femininity.

“I could see that there were still defects in my body since the operation and all that, and psy-
chologically it disturbed me. Now, I let myself go more. There is a connection that has been
made with my body and my whole person. I participate more with my body now, which I
didn’t before. I had an easier time opening up to sexuality. That’s why I say it really. . .

changed my life. Physical therapy is beneficial, it is a psycho-unblocker.”–C100

“Knowing what to do to have intercourse and being able to have it [sexual intercourse] really
made me feel like a woman. I am very happy to have learned to control my body better and to
be able to have a more fulfilling sex life. It’s like. . . I feel like more of a complete woman, I
don’t know. . . entirely a woman.”–C11
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“Basically, sexuality is more about being a complete woman, [. . .] Now, if I feel like having
sex, I can have it. [. . .] So, life for me is much more normal than it used to be. It changed my
life, it gave me back intimacy. So, we’re less active than we were, but at least if we want to, we
can! So that’s the difference.”–C10

Participants also recognized that they were more comfortable talking about sexuality. They

stressed that this led them to communicate more about their feelings and difficulties to their

partner. As a result, participants and their partners were more capable of adapting their behav-

ior, and when considering physical intimacy, it was therefore less stressful and more pleasur-

able. Furthermore, participants said that because they had less pain during intercourse, their

partner was less afraid to hurt them, and this dynamic was helpful for the couple to be physi-

cally intimate.

“I was also able to talk about it [thoughts about intercourse] with my partner because I had
not talked about it before. When I had intercourse before, it was because I felt obliged. It was
very rare that we had any. With the study, it was like day and night, winter and summer. It
was like having sex two or three times a week by the end of the study.”–C06

“I was no longer in pain. . . well, for sure in our intimate relationship and all that there was a
letting go so that was really amazing. Less fear, less apprehension. Yes, I think it reassured my
husband a lot to see that it was going well, that it was getting better. He was also less afraid of
hurting me and he was more reassured that there were two of us in this sexual activity.”–C08

Because they were more communicative, most women acknowledged that they and their

partner discussed their sexuality and intimacy more openly. Those who did not report any

changes in this regard claimed their relationship was already strong and without issues before

enrolling in the study. The former noticed that they and their partner were closer to each

other, discovered and tried new ways to express their love. Several participants spoke of how it

became more affectionate than sexually demonstrative with intercourse during the one-year

follow-up period. For a handful of women, this was accentuated if there had been a significant

event (e.g., cancer recurrence), low sexual desire, pain during intercourse or a medical condi-

tion of the partner.

“It helped me to understand how my body reacted to a lot of things, to understand that I was
not alone and it helped me to accept myself and accept living my sex life in a different way. It
[the treatment] allowed us to make different connections. There is a lot, really a lot of affec-
tion. It starts slowly, and, in the end, it becomes intense. This is what is new, this is what we
learned.”–C17B

THEME 3. Reduction in urinary symptoms. Half of the sample experienced either stress uri-

nary incontinence, urgency urinary incontinence or symptoms of urinary urgency before the

study and all women reported significant improvements following PFPT. Participants

observed that the pelvic floor muscle exercises in addition to bladder training increased their

muscle awareness, strength and endurance to activate their pelvic floor muscles when needed.

For instance, it gave them the means to delay the urge to urinate or to hold the urine for longer

periods.

“Before, I used to go to the bathroom. . . a lot! Almost every hour, and now I go like three or
four times a day and that’s enough. So, for sure, there is a difference there as well.”–C14
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“I used to go to the bathroom all the time, all the time, and she [the physical therapist] gave
me some tips for the bladder and exercises, and it’s getting better in that respect too.”–C111

“All the exercises, the squeezing and all that helped. You squeeze and it calms your bladder. I
didn’t think it would work. Listen, I can even hold my urine when I go to the bathroom. . .

Before, when I saw the toilet, I had to run and when I saw the toilet bowl, I leaked two or
three drops. But now, I am able to hold it. I know what to do.” –C10

Interestingly, two women said that having had painful urination and difficulty retaining

high volumes of urine since the oncological treatments and they explained that, by releasing

tensions in the pelvic area, the PFPT modalities such as manual therapy and auto-insertion

exercises helped them to resolve these issues.

“It was stiff near the bladder and it hurt. I felt the bladder was jammed, it was like there was
no room for it to fill up. So, the physical therapy helped to relax the tensions and my bladder
had more room so I needed to urinate less often. At night, I used to get up every three hours, I
get up less now, so I sleep better. Everything is going in the right direction.”–C17B

Discussion

This mixed-method study provides evidence that the improvements in pain, sexual function-

ing, sexual distress, body image concerns, pain anxiety, pain catastrophizing, painful inter-

course self-efficacy, depressive symptoms, urinary symptoms, vaginal symptoms and sexual

matters following multimodal PFPT can be sustained at one-year follow-up in gynecological

cancer survivors with dyspareunia. Furthermore, reduction in pain during sexual intercourse,

improvement in sexual functioning and reduction in urinary symptoms were reported by par-

ticipants as the most meaningful effects during the interviews. In addition, participants

expressed these treatment effects in relation to adherence. They also emphasized that the treat-

ment led to positive biological, psychological and social changes which contributed to the

improvements in dyspareunia and sexual functioning.

This is the first study to examine whether the short-term improvements following multi-

modal PFPT are maintained over time in gynecological cancer survivors affected by dyspareu-

nia [55]. Interventional studies conducted to date in women who had been treated for

gynecological cancer were not specific to dyspareunia (e.g., urinary incontinence, vaginal atro-

phy or low sexual desire) [56–64]. To our knowledge, only a few cohort studies included a fol-

low-up assessment beyond six months [60,62,65,66]. Improvement in sexual functioning have

been seen following interventions integrating psychosexual education and unsupervised pelvic

floor exercises in gynecological cancer survivors [60,62], which is consistent with the current

study. However, their target population was different as women with or without symptoms

were included immediately after oncological treatments. The experimental interventions were

also designed to prevent or address common symptoms in gynecological cancer survivors

while not specifically targeting dyspareunia [60,62]. In contrast, our sample was probably

more affected at baseline as all women presented a pain intensity of more than 5 on the NRS

for a median duration of three years, representing chronic moderate-to-severe dyspareunia

[67,68]. Despite this chronicity and severity, it is noteworthy that participants still observed

and reported sustained significant effects one year later.

The women in the present study expressed meaningful improvements in pain during inter-

course, sexual functioning and urinary symptoms that lasted one year after PFPT. Similar find-

ings were found in studies investigating multimodal PFPT effects in younger women suffering
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from vulvar pain with no history of cancer, although the available data is limited to a six-

month follow-up in this population [69,70]. Morin et al. [70] in a large multicenter random-

ized controlled trial (n = 212) revealed reductions in pain and sexual distress with improved

sexual functioning from baseline to six-month follow-up, compared to topical lidocaine, a fre-

quent first-line treatment. Moreover, a recent Cochrane meta-analysis concluded that pelvic

floor muscle training can reduce or cure urinary symptoms in women without a history of can-

cer [71], which is in line with our results. It is worth noting that the majority of studies con-

ducted in women affected by dyspareunia with no history of cancer applied quantitative

methods to evaluate the effects of multimodal PFPT [69,70,72]. A quantitative research design

could only provide a narrow view of PFPT effects, as demonstrated in the current study.

Quantitative results combined with the participants’ inputs suggest that multimodal PFPT

improved multiple dimensions of the biopsychological framework of dyspareunia [6,9,11,73],

and these improvements remained at one-year follow-up. More precisely, the effects on pain

during intercourse, sexual functioning and urinary symptoms were explained by gynecological

cancer survivors through biological, psychological and social changes attributable to PFPT

modalities. Gynecological cancer survivors emphasized the role of multimodal PFPT in the

effects perceived and how it helped them to achieve pain-free sexual activities or improve their

sexual functioning or behavior. It is notable that the treatment not only improved the pelvic

floor tissues, as observed in short-term studies using objective tools [28,72,74], but also had a

direct or indirect positive impact on psychological and social dimensions according to our

cohort. Qualitative data suggested that performing PFPT exercices or having sexual inter-

course regularly could be important to retain the biological changes related to pain for certain

women. These details show that treatment effects over time could depend on adherence in the

long term. Comparing our results to the studies conducted in women with no history of can-

cer, only two studies [75,76] to date have investigated the improvements following myofascial

release techniques [76] and multimodal PFPT at three-month follow-up using a shorter inter-

view [75] for dyspareunia in young women. The latter study reported similar effects in regard

to muscle awareness, knowledge and communication about pain, self-efficacy, self-esteem,

sexual confidence, attitudes about sexuality and relationship with the partner [75]. However, it

should be underlined that our group of participants was still experiencing substantial effects at

one-year follow-up after PFPT even though they had been treated for cancer, were older and

had had dyspareunia for a median duration of three years. As opposed to previous work

[75,76], our study is the first to triangulate data from different methods and to present exten-

sively qualitative findings about multimodal PFPT effects by reporting the participants’ inputs

that supported our interpretation while providing a deeper understanding. Overall, our find-

ings suggest multimodal PFPT as a biopsychosocial treatment for reducing dyspareunia and

improving sexual functioning.

The main strength of this study is the integration of quantitative and qualitative methods to

allow data triangulation and complementarity to fully capture the treatment effects [77–79].

Validated scales and questionnaires were used to assess the quantitative outcomes. Intention-

to-treat analyses were conducted and considered multiple comparisons as well as missing data.

The high participation rate in qualitative interviews promoted a wide range of perspectives

and shed light on how multimodal PFPT could have influenced dimensions other than the

well-known biological dimension. The mixed-method design has allowed us to illustrate elo-

quently the quantitative findings supported by statistics and through the perceptions of

women. Our results should, however, be interpreted within the context of certain limitations.

The absence of a control group limits the causal inference. Nonetheless, the women’s percep-

tions support the role of PFPT in leading to these effects. They also did not attempt other treat-

ments during the follow-up period. Moreover, it is unlikely that they would have improved
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without any treatment, given that they were suffering from dyspareunia for a median time of

approximately three years and that sexual issues tend to persist over time [80,81]. Even though

these aspects are suggestive of a causal inference of PFPT on outcomes, a randomized con-

trolled trial is ultimately required to confirm the long-term efficacy of this treatment. As the

PFPT treatment combined multiple modalities, it is difficult to isolate their respective effect on

the outcomes. Moreover, determining precisely how the treatment effects (i.e., reduction in

pain during intercourse, improvement in sexual functioning and reduction in urinary symp-

toms) and their modulating and contributing factors (i.e., adherence as well as biological, psy-

chological and social changes) interacted was not feasible. It is worth mentioning that it has

frequently been reported that these may overlap and influence each other dynamically and dif-

ferently among gynecological cancer survivors [18,82,83]. A biopsychosocial treatment

approach could have contributed to the magnitude of the effects [26].

Conclusions

Findings of this one-year follow-up mixed-method study suggest that the short-term improve-

ments in pain during sexual intercourse, sexual functioning and urinary incontinence follow-

ing PFPT can be sustained over time in gynecological cancer survivors with dyspareunia.

Although a randomized controlled trial is still required to confirm the efficacy, multimodal

PFPT showed beneficial effects of treating dyspareunia in this population through biological,

psychological and social changes after one year. The study therefore supports the biopsychoso-

cial role of multimodal PFPT in gynecological cancer survivors who are frequently affected by

pain and other types of sexual dysfunction. This treatment could be implemented in multidis-

ciplinary cancer care.
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