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Abstract

Purpose Treatment-induced sexual and intestinal dysfunctions coexist among women after pelvic radiotherapy. We aimed
to explore if sexual health and wellbeing may be improved after radiotherapy following nurse-led interventions and if an
association exists between improved intestinal health and sexual health.

Methods A population-based cohort of women treated with pelvic radiotherapy underwent interventions at a nurse-led
clinic at Sahlgrenska University Hospital, Sweden, from 2011 to 2017. Self-reported questionnaires were used, pre- and
post-intervention, to compare self-reported changes in sexual health and wellbeing. A regression model was performed to
explore the association between intestinal and wellbeing variables.

Results Among the 260 female pelvic cancer survivors included in the study, more women reported increased than decreased
satisfaction with overall sexual health post-intervention (26.0% vs. 15.3%, p=0.035). They also reported significantly reduced
superficial genital pain (25.8% vs. 13.1%, p <0.025), reduced deep genital pain (23.1% vs. 8.0%, p<0.001), increased QoL
(42.7% vs. 22.4%, p <0.001), and reduced levels of depression (43.1% vs. 28.0%, p=0.003) or anxiety (45.9% vs. 24.4%,
p<0.001) post-intervention. We found a significant association between reduced urgency to defecate and improved satis-
faction with overall sexual health (RR 3.12, CI 1.27-7.68, p=0.004) and between reduced urgency to defecate with fecal
leakage and reduced anxious mode (RR 1.56, CI 1.04-2.33, p=0.021).

Conclusion Sexual health and wellbeing can be improved by interventions provided in a nurse-led clinic focusing on physical
treatment-induced late effects. Further research to optimize treatment strategies in female pelvic cancer survivors is needed.

Keywords Nurse - Cancer survivors - Physical side effects - Rehabilitation - Sexual dysfunction - Radiotherapy

Introduction

Sexual dysfunction is highly prevalent among female cancer
survivors treated with pelvic radiotherapy [1-3] which, not
infrequently, leads to chronic problems affecting their qual-
ity of life [4, 5]. With an estimated 4700 new pelvic cancer
diagnoses every year in Sweden, pelvic cancer survivorship
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care needs to be strengthened [6]. For women treated with
pelvic radiotherapy, long-term sexual dysfunction is a com-
mon and distressing problem regardless of specific pelvic
cancer diagnosis [7-9]. In recent decades, efforts have been
made when planning radiotherapy to avoid and treat radio-
therapy-induced late effects, including sexual dysfunction,
intestinal- and urinary tract dysfunctions, and lymphedema
[3, 10-12]. Commonly, cancer and cancer treatment nega-
tively affect sexual function and satisfaction due to direct
and indirect physiological, psychological, and interpersonal
factors [4, 5, 13]. Previous studies have suggested a broad
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scope of interventions and simple strategies addressing
sexual health concerns to enable sexual rehabilitation after
cancer treatment [14—17].

The importance of sexual health may vary with age and
sexual activity, and relates to general health. For many
women with chronic illnesses, sexual health remains impor-
tant despite other symptoms [13]. Since radiotherapy com-
prises a wide range of physical problems, multidimensional
interventions directed at female pelvic cancer survivors are
considered to offer a solution to the widespread issue of
decreased health after completion of pelvic radiotherapy
[18]. However, it is not known whether sexual health prob-
lems could improve in female pelvic cancer survivors fol-
lowing a biopsychosocial-approached nurse-led intervention.

Previous research in women with non-malignant dis-
eases reports associations between impaired intestinal func-
tion and sexual health [19, 20]. In women with a history of
gynecological cancer, the presence of intestinal late effects,
such as fecal leakage and loose stools, is reported to severely
impair quality of life [21, 22]. Living with fecal incontinence
may lead to the avoidance of being in or embarking on rela-
tionships that might lead to sexual intimacy [23]. Studies
focusing on interventions aimed at improving female pelvic
cancer survivors’ sexual health have been mainly limited to
small prospective studies and pilot randomized controlled
trials [24, 25]. There are therefore calls for studies with an
intervention focus to fill the gaps [26-28].

In this paper, we use data from a population-based cohort
of female cancer survivors treated with pelvic radiotherapy
who had completed interventions in a nurse-led clinic, as
previously described [29]. We aim to study whether sexual
health and wellbeing improves among women treated with
radiotherapy following a nurse-led intervention and to explore
associations between improved sexual and intestinal health.

Methods

The cohort profile, the data collection, the questionnaire,
and interventions for the current study can be found outlined
elsewhere [29]. This section provides a brief summary.

Setting and study participants

All women receiving radiotherapy to the pelvic region with
curative intent during 2007-2016 at Sahlgrenska University
Hospital in Sweden, and pelvic cancer survivors referred to
the nurse-led clinic, were invited for inclusion in the study.
The women included in the analysis for this study had par-
ticipated in a nurse-led clinic intervention and completed
baseline and follow-up questionnaires.
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Data collection

Eligible study participants responded to a baseline ques-
tionnaire. Three months after the completed intervention,
the study participants were sent a follow-up questionnaire

(Fig. ).

Study-specific questionnaire

The validated study-specific questionnaire consisted of
175 questions including items concerning demographic
details, aspects of wellbeing, body image, childbirth, intes-
tinal-, and urinary tract health, sexual function, sexual
abuse, and lymphedema. Some questions served to rank
the patient’s most distressing symptoms. A self-reported
evaluation was included in the follow-up questionnaire.
Detailed information on the questionnaire can be found in
a previous paper [29].

Nurse-led interventions

The nurse-led clinic, established in 2011 at Sahlgrenska
University Hospital, was based on the national strategy
proposals financed by the Regional Cancer Centre in
Western Sweden. Currently, the team consists of three
clinical oncology nurses, specialized in understanding
and addressing pelvic cancer survivorship late effects,
and one gynecologic oncologist. The overall goal with
the interventions is to provide treatment and support for
radiotherapy-induced late effects and chronic states in
order to improve quality of life.

The follow-up consisted of visits and/or phone calls or
digital meetings focusing on communication to support both
physical and psychosocial health challenges. The duration
of contact varied from 3 months to several years due to the
individualized care and the severity of symptoms that could
require varying content and extended interventions. In some
cases, a partner was involved. Referrals were sent to experts
if necessary. Intestinal health interventions followed an algo-
rithm based on research by our and other research groups [18,
30], further developed and adopted by the Swedish national
pelvic cancer healthcare rehabilitation program [31].

Sexual health interventions consisted of both psychoe-
ducational efforts and efforts to provide a broader perspec-
tive of sexuality and sexual experiences. Using the PLIS-
SIT model [32], information was provided about common
radiotherapy-induced vaginal changes and menopausal
symptoms, the consequences of the lack of estrogen that
may affect the patient, and infertility. Counseling concern-
ing vaginal dilator therapy, topical estrogen, guidance, and
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Received pelvic radiotherapy with curative intention /IP* n=1677 N
IP* (2007-2016) n=2468 RP** n=20
RP** (1976, 1992-2016) n=204 Exklusion criteria:

* Cancer recurrence
- - - — Excluded: * Unable to comprehend the questionnaire
Fitted the inclusion criteria n=1697 due to multidiseased and/or
1p* n=791 psychological or functional limitations
RP** n=184 * Poor proficiency in the Swedish
language
* Age under 18 years
Gave oral consent and were sent a baseline questionnaire
IpP* n=684 \ /
RP** n=184
e N
Denied having radiotherapy-induced
Completed the baseline questionnaire late-effects: n=108
1P* n= 464 Had radiotherapy-induced
sk _ late effects but declined
RP n= 141 Dropout to attend to the clinic: n=71
n=226 Missing: n=47
Approved to take part in the intervention ~ ~
Ip* n=248
Rp** n=131 DiE Dropout reasons in a random sample of 20
n:{Jl 9 out of 119 dropouts
_ _ : : Deceased: n=6 (30%)
ﬁ)o*mpleted the 3-month follow-up questionnaire s Psychosocial burden: 14 (20%)
Forgot: n=5 (25%)
Rp** n=71 N=260 Had lost the questionnaire:  n=1 (5%)
Declined to attend: n=2 (10%)
Could not be reached: n=2 (10%)

Fig. 1 Flow-chart of recruitment and participation in the baseline-
and 3-month follow-up questionnaires, numbers (n) and reasons
for dropouts among 20 out of 119 randomized drop-outs. The total

suggestions regarding lack of desire and barriers to intimacy
and partner communication were also given.

Data processing

Data from the questionnaires were coded and transferred
to EpiDataSoftware V.3.1 (EpiData Association) and then
exported to Microsoft Excel. The first analyses focused
on whether there was a change of at least one step along
the scale of the baseline questionnaire compared to the
follow-up questionnaire, e.g., from “a little” to “mod-
erate” or from “moderate” to “a lot.” Any changes in a
positive direction were recognized as clinically meaning-
ful improvement. A sequence of univariate analyses was
conducted to explore associations between improvement
in intestinal health and improvement in satisfaction with
overall sexual health, quality of life, depressed, or anx-
ious mood. To ensure that no misrepresentation regarding
respondents versus non-respondents was present, a random
sample of 20 non-respondents was selected for a dropout
analysis (Fig. 1). According to medical records, six peo-
ple had died, two could not be reached, and two declined
to attend. The remaining ten non-respondents were con-
tacted through first a letter. For ethical reasons, they were
requested to send a text message if they declined partici-
pation. The participating respondents were contacted by

response rate among the female pelvic cancer survivors who agreed
to visit the clinic was 260 of 379 (68.6%). *Inventoried patients,
**Referred patients

phone and asked to answer eight questions to assess the
level of physical and psychosocial health problems at the
time of the 3-month follow-up.

Statistical analysis

Frequency and percentages were used for descriptive sta-
tistics. The Wilcoxon signed-rank test was used to assess
changes in the variables for sexual health and wellbeing
aspects included in the analysis at follow-up compared to
baseline. Changes were trichotomized into three categories:
increase, no change, and decrease (see Table 2). Subse-
quently, to assess the associations between change in overall
satisfaction with sexual life and wellbeing aspects on the one
hand, and changes in bowel symptom intensities at follow-
up compared to baseline on the other hand, changes in both
classes in the categories “improvement” and “no improve-
ment” were dichotomized. A log-binomial regression model
was performed to assess the association between each pair of
dichotomized changes in overall sexual health or the wellbe-
ing aspects and dichotomized changes in bowel symptom
intensities. Likelihood ratio test p values were calculated to
assess the level of statistical significance for the estimated
effect measures, i.e., relative risks. The level of significance
(p value) was set to 0.05. All calculations were performed
in R version 4.0.0.
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Ethical considerations

The study was approved by the Regional Ethical Committee
(EPN) in Gothenburg (D 686-10). Informed consent was
obtained from all participants included in the study.

Results
Characteristics

A total of 260 female pelvic cancer survivors who had
completed both the baseline questionnaire and the 3-month
follow-up questionnaire, pre-and post-intervention between
2011 and 2017, were eligible for inclusion in the analysis.
Baseline characteristics of the participants are shown in
Table 1. The most common diagnosis was endometrial can-
cer (32.7%), followed by rectal- (25.8%), cervical- (20.8%),
anal- (16.9%), and vulvar cancer (2.3%). The majority of the
study participants had undergone surgery as a part of their
cancer treatment (73.1%). The mean age was 62.5 years,
71.5% of the women were married or living with a partner.

Sexual health and wellbeing aspects

We studied changes in levels of satisfaction with overall
sexuality and sexual life at baseline vs. 3-month follow-
up. As shown in Table 2, a higher proportion of women
reported increased rather than decreased satisfaction with
overall sexual health and sexual life (26.0% vs. 15.3%,
p=0.035). Reduced superficial genital pain (25.8% vs.
13.1%, p <0.025) and reduced deep genital pain during
vaginal sex (23.1% vs. 8.0%, p <0.001) were reported post-
intervention. More women reported a decrease than an
increase in their ability to have an orgasm (19.4% vs. 14.8%,
p=0.041), while the majority (65.7%) reported no change
in this sexual function following the nurse-led interventions.
In the analysis of wellbeing aspects, almost twice as many
women reported an increased rather than a decreased level of
quality of life (42.7% vs. 22.4%, p <0.001) post-intervention
(Table 2). A statistically significantly higher proportion of
the women reported reduced depressed (43.1% vs. 28.0%,
p=0.003) or anxious mood (45.9% vs. 24.4%, p <0.001).

Improvement in intestinal health

According to the univariable analysis (Table 3), statisti-
cally significant associations were found between reduced
urgency to defecate and improved satisfaction with over-
all sexual health (RR 3.12, CI 1.27-7.68, p=0.004) and
between reduced urgency to defecate with fecal leakage
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Table 1 Demographics and clinical characteristics of study partici-
pants

Characteristics Total study group of female
pelvic cancer survivors,
N=260
Cancer type N (%)
Endometrial cancer 85 (32.7)
Cervical cancer 54 (20.8)
Vulvar cancer 6(2.3)
Rectal cancer 67 (25.8)
Anal cancer 44 (16.9)
Other 4 (1.5)
Age in years Mean+SD
62.5+11.7
Age, grouped N (%)
-29 1(0.4)
30-39 12 (4.6)
40-49 17 (6.5)
50-59 70 (26.9)
60-69 85 (32.7)
70-79 60 (23.1)
80- 13 (5.0)
Years since radiotherapy Mean +SD
29+42
Years since radiotherapy, grouped N (%)
0.5 16 (6.2)
1 90 (34.6)
2 39 (15.0)
3 68 (26.2)
>4 46 (17.6)
Cancer treatment N (%)
External radiotherapy with and 70 (26.9)
without brachytherapy
Surgery and external radiotherapy 190 (73.1)
with and without brachytherapy
Marital status N (%)
Married or living with a partner 186 (71.5)
Widow 22 (8.5)
Has a partner but lives alone 13 (5.0)
Single 39 (15.0)
Education level N=259
Elementary school 55(21.2)
Secondary school 111 (42.7)
College/university 93 (35.8)
Employment status N=259
Student 2(0.8)
Unemployed job-seeker 5(1.9)
Employed 96 (36.9)
Housewife 1(0.4)
On sick leave 20 (7.7)
Disability pension 17 (6.5)
Retired 118 (45.4)
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Table 1 (continued)

Characteristics Total study group of female
pelvic cancer survivors,
N=260
Resident
In the countryside 52 (20.0)
Small or medium-sized city 123 (47.3)
In a big city 85 (32.7)
Smoker N=235
No 204 (86.8)
Yes 31 (13.2)

Number (n) and proportion (%) of women is presented. N delivering
data is presented in case of missing data. SD, standard deviation

and reduced anxiety (RR 1.56, CI 1.04-2.33, p=0.021).
Although not statistically significant, the following factors
seemed slightly associated with improved quality of life:
reduced frequency of defecation, defecation urgency, def-
ecation urgency with fecal leakage, leakage volume, and
leakage without forewarning. As shown in Table 4, severe
intestinal symptoms reduced following the interventions,
for example, high frequency (5 times per day or more
often) of defecation (6.4% vs. 4.1%), high frequency (at
least every day) of loose stool (17.4% vs. 11.3%), unable
to hold gas (at least every day) (18.4% vs. 11.3%), urgency
(at least every day) to defecation (21.1% vs. 13.4%), una-
ble to hold stool < 1 min (18.6% vs. 11.4%), and defecation
urgency with fecal leakage (at least once per week, 3 times
per week, at least every day) (summed up, 16.6% vs. 8%).

Proportions of symptoms pre-
and post-intervention

Although no statistically significant comparisons were
made when analyzing proportions of answers pre- and
post-interventions, we found reports of slightly decreased
symptoms of genital pain, depression, anxiety, and almost
all intestinal health variables post-intervention (Table 4).
Women with a high degree of distress from persistent vagi-
nal shortness and inelasticity were lower post-intervention.

Evaluation of interventions

The majority of the respondents (88.6%) reported that they
were moderately to very satisfied with help offered regard-
ing sexual health issues and intestinal symptoms (Fig. 2).
Advice received for late effects had been moderately to
very beneficial to the majority of women.

Discussion

The findings from this study suggest that sexual health
and wellbeing can improve in women treated with pel-
vic radiotherapy through interventions provided in a
nurse-led clinic focusing on a wide range of physical
treatment-induced late effects. Specifically, quality of
life, satisfaction with overall sexual health, and decrease
in pain during vaginal sex were statistically significantly
improved. Regarding intestinal health, reduced episodes of
defecation were statistically significantly associated with
improved satisfaction with overall sexual health. Moreo-
ver, we found reduced urgency to defecate associated with
reduced degree of anxiety. Regarding sexual function,
improvement was not found in all aspects. For the major-
ity of the women, vaginal shortness and inelasticity did
not improve, nor did lubrication, genital swelling, or the
ability to achieve orgasm.

To the best of our knowledge, no other studies have
taken a similar approach that is studying sexual health in
women with a wide range of problems, providing multidi-
mensional individualized interventions directed at women
with a history of pelvic radiotherapy, and mainly focus-
ing on physical treatment-induced late effects but with a
psychosocial approach. In a recent study among elderly
individuals, an increase was observed in the number of
physical illnesses, which associated with a decrease in
satisfaction with sexual life [33], a finding similar to the
results in the current study. In previous research, gyneco-
logical cancer survivors with fecal incontinence reported
low quality of life [10]. A recent study reported that fecal
incontinence entails a constant uncertainty regarding
leakage and dealing with shame and degradation in social
situations [23]. We found that improvements in intestinal
symptoms could increase women’s quality of life and sex-
ual wellbeing, and lead to lower levels of anxiety. Thus, it
seems important to prioritize individuals’ physical illness
in parallel with the initiation of sensitive and individu-
alized discussions both early and later in the rehabilita-
tion process, since questions about sexuality may arise
when other troublesome symptoms have been success-
fully treated. While depression and anxiety are previously
shown to be more prevalent among women with a history
of sexual abuse [7, 34], this also needs to be considered
in counseling.

A high prevalence of genital pain and vaginal short-
ness among women treated with pelvic radiotherapy has
been previously reported [7, 8, 16]. Since interventions
provided in the current study could explain the decrease
in genital pain, we suggest that available guidelines [14,
35], including local estrogen, lubricants, discussing how
to carry out vaginal dilator therapy, and alternative ways
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Table 2 Analysis of changes
in aspects of sexual health

and wellbeing among female
pelvic cancer survivors who
completed both the baseline
and the 3-month follow-up
questionnaire post-intervention

@ Springer

Aspects assessed N (%) p value
Satisfaction with overall sexual life—baseline versus follow-up N=215 0.035
No change 126 (58.6)
Increased satisfaction with overall sexuality and sexual life 56 (26.0)
Decreased satisfaction with overall sexuality and sexual life 33 (15.3)
Sexual thoughts—baseline versus follow-up N=217 0.097
No change 127 (58.5)
Increase in frequency of sexual thoughts 32 (14.7)
Decrease in frequency of sexual thoughts 58 (26.7)
Level of sexual thoughts and fantasies—baseline versus follow-up N=213 0.766
No change 138 (64.8)
Increase in frequency of sexual fantasy 36 (16.9)
Decrease in frequency of sexual fantasy 39 (18.3)
Arousal in sexual situations—baseline versus follow-up N=214 0.264
No change 127 (59.3)
Increase in frequency of arousal when in sexual situations 39 (18.2)
Decrease in frequency of arousal when in sexual situations 48 (22.4)
Lubrication in sexual situations—baseline versus follow-up N=214 0.147
No change 133 (62.1)
Increase in frequency of lubrication when in sexual situations 35 (16.3)
Decrease in frequency of lubrication when in sexual situations 46 (21.5)
Noticed genital swelling during sexual arousal—baseline versus follow-up N=206 0.723
No change 149 (72.3)
Increase in frequency of genital swelling when in sexual situations 27 (13.1)
Decrease in frequency of genital swelling when in sexual situations 30 (14.6)
Orgasm frequency—baseline versus follow-up N=217 0.081
No change 121 (55.8)
Increase in frequency of orgasm 39 (18.0)
Decrease in frequency of orgasm 57 (26.3)
Ability to have an orgasm during sexual stimulation or vaginal sex—base- N=2/6 0.041
line versus follow-up
No change 142 (65.7)
Increase in the ability to have an orgasm 32 (14.8)
Decrease in the ability to have an orgasm 42 (19.4)
Noticed vaginal shortness during vaginal sex—baseline versus follow-up N=220 0.559
No change 147 (66.8)
Increased vaginal length when in vaginal sex situations 26 (11.8)
Decreased vaginal length when in vaginal sex situations 47 (21.4)
Noticed vaginal inelasticity during vaginal sex—baseline versus follow-up N=213 0.769
No change 144 (67.6)
Increased vaginal elasticity when in vaginal sex situations 28 (13.1)
Decreased vaginal elasticity when in vaginal sex situations 41 (19.2)
Numbness in labia or inside of thighs—baseline versus follow-up N=186 0.338
No change 124 (66.7)
Decrease in numbness in labia/inside of thighs 32 (17.2)
Increase in numbness in labia/inside of thighs 30 (16.1)
Superficial genital pain during vaginal sex—baseline versus follow-up N=213 0.025
No change 130 (61.0)
Decreased level of superficial genital pain during vaginal sex 55 (25.8)
Increased level of superficial genital pain during vaginal sex 28 (13.1)
Deep genital pain during vaginal sex—baseline versus follow-up N=212 <0.001
No change 146 (68.9)
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Table2 (continued) Aspects assessed N (%) p value

Decreased level of deep genital pain during vaginal sex 49 (23.1)
Increased level of deep genital pain during vaginal sex 17 (8.0)

Frequency of vaginal sex—baseline versus follow up N=206 0.476
No change 133 (64.6)
Increase in frequency of vaginal sex 36 (17.5)
Decrease in frequency of vaginal sex 37 (18.0)

Level of quality of life—baseline versus follow-up N=246
No change 86 (35.0) <0.001
Increase in level of quality of life 105 (42.7)
Decrease in level of quality of life 55 (22.4)

How often feeling depressed—baseline versus follow-up N=246
No change 71 (28.9) 0.003
Decrease in how often feeling depressed 106 (43.1)
Increase in how often feeling depressed 69 (28.0)

How often feeling worried or anxious—baseline versus follow-up N=246
No change 73 (29.7) <0.001
Decrease in how often feeling worried or anxious 113 (45.9)
Increase in how often feeling worried or anxious 60 (24.4)

Number (n) and proportion (%) of women is presented. p values in bold font indicate statistical signifi-
cance (<0.05). A change of at least one step along the scale in the baseline questionnaire, compared to
the follow-up questionnaire was recognized as a clinically meaningful improvement. N delivering data is

presented in case of missing data

to practice sex, could be more frequently used in clini-
cal practice. However, it is known that genital pain may
include underlying causes, such as decreased sexual
desire and experiencing pain instead of pleasure. One
study reported that some (young) women prioritize their
partner’s enjoyment before their own, despite pain [36],
which may also be relevant for cancer survivors and needs
to be taken into account in the support of female pelvic
cancer survivors as well. Furthermore, in the light of the
previously reported relationship between genital pain and
experience of sexual abuse [7, 34], this also needs to be
discussed in counseling, however not further explored in
the current paper. As previously mentioned, time spent
educating, discussing, and supporting are vital parts of
counseling given in addition to medication or devices [24,
25, 28]. When it comes to vaginal changes, the irreversible
effect of radiotherapy on vaginal epithelial tissue [8, 37],
nerves, and vessels [38, 39] probably explains the lack of
improvement in vaginal changes and sexual function in our
study. These late effects could be addressed, not only by
vaginal dilator therapy and individual counseling, but also
by preventative planning of organ-sparing radiotherapy.
Previous research reports that patients want healthcare
professionals to raise the topic of sexuality [40]. Although
the balance between providing too much or too little infor-
mation before cancer treatment is challenging, early infor-
mation could improve women'’s preparedness for possible
sexual side effects. In a previous study, low preparedness for

sexual side effects post-surgery in prostate cancer survivors
was reported to negatively influence the bother of sexual
side effects and negatively affect self-esteem [41], which
may also apply to female pelvic cancer survivors. In our
opinion and as previously suggested, oncology nurses are
well-placed to implement and develop cancer prehabilitation
interventions [42] and could offer a solution to the wide-
spread issue of late effects following pelvic radiotherapy.

Strengths and limitations

Strengths of this study include the large population-based
cohort, the longitudinal design, the novelty of the com-
prehensive nurse-led interventions targeting female pelvic
cancer survivors, and the use of a validated pelvic cancer-
specific questionnaire. However, the questionnaire was
validated for female pelvic survivors but not for survivors
invited to undergo interventions. Hence, one could argue
that the reliability may be limited since the participants
were not anonymous, which could bias the responses. The
fact that the women were recruited from only the western
region in Sweden might induce generalization problems.
However, this region represents 1/5 of the Swedish popula-
tion. Nevertheless, we do not know if the results in this study
are applicable to other populations. We consider data prior
to pelvic radiation would have facilitated comparisons of
health aspects pre- and post-cancer treatment. The diverse
treatment schedules due to the various cancer diagnoses and

@ Springer



Supportive Care in Cancer (2022) 30:8981-8996

8988

juowoAoIdwI Ue PAISPISUOD Sem “pPIssIsse Joadse yoea ur ‘dn-mo[[oj 0) duIfaseq wolj uondap aAnisod € ur a3ueyd jo doys auo Ise9] 1y “(V/N) 2[qeoridde JoN 4

(§0°0>) QouroyIuSIS [BO1)SNE)S 91BIIPUT JUOY P[oq UI sanfeA d (D) [BAINUI 0UIPYUOD ‘(*Joy) A1059180 90UaISJaI ‘(YY) NS 2ANR[Y pajussaid st uswom Jo (%) uontodoid pue () IoqunN

(S°Sp) €¢/51 (L99) ¥T/91 (808) 97/1¢T
0T€-97°0) 121 JuawoAoiduy Tre-LS0) €€'T JuawoAoxduy FS'9-01'0) 291 usweAorduy
(S°LE) 8/ (09) 9/€ 09 211 Sururemoroy
€890 01398 uowoaoxdwr oN SSH0 0’1399 juowoaoxduwr oN 75€°0 01399 Iuowaroxrdwar oN +*V/IN oYM d3eed|
(1'8¥) 6L/9€¢ (T'L9) 85/6€ (r'9L) SSiTy SO 1L/81
(To1-8L°0) CI'T JuouoAoIduI (0¥’ 1-8L°0) SO'T JuowaAoIdury (8L'1-S6'0) €'1 ueuroAoIduI S1T=290ST'1 JuowaAorduy
(6°Th) €9/LT (€¥9) Th/LT (8'8S) v€/0T (T 65/€1
€€5°0 0’1 3o  uswarordwr oN 8SL°0 0139y Judwasoxdwr oN 780°0 0139y Iuswosoxdwr oN 8590 0’1 °Jod JuoworoidwroN  wnjoa aeyed]
(L¥S) 98/LY @611 (9°1L) L9/8¥ (TvL) 29/9v (€10 LLNT
(€EETH0'T) 9S'T JuowoAoIduy —$6'0) S€'1 JuaurdAoIduy (8L'1-26'0) 8T'1 JueuoAoIdy (6¥'T=69°0) 1€'T JuaurdAoIduy ageyea]
(159 Ls/oT (6'T9) vE/81 (1'89) 1¢/81 (8°07) €5/TT  [203) (M 9)8d
1200 0’1329  udwasordwr oN $90°0 01 'Jod  Judwasoxdwr oN LIT°0 01398 Iuowosordwr oN £6£°0 0’1 Jod  uoworoidwioN  -jop 01 Kouddin
(8'0v) 9L/1€ (6'99) 8s/€€ (S°29) 8¥/0€ (L°LT) S9/81
(6€1-2L0) T yuswaAoidu TET-9L0) 1 Jusudsoxduy (1€T9L0) 1 JuswaAoidu (0TT=5L'0) 8T'1 Juswaroaduy 10038
(L'8%) €11/SS (S'¥9) 9L/6V (T'99) vLI6Y (9'12) T01/2T ploy o1 91qe
G870 0’1399 uswaroxdwar oN €LEO 01399 juowosoidwr oN G190 0’1399 uowerordwr oN 69€°0 01799 Iuowaroidwur oN Suof moy 101
(€'9%) L9/1€ (€°29) SS/LE (¥'89) 8€/9C (6°€€) 65/0C
(€S'1-69°0) €0'T JuowoAoIdury (F8'1-L8°0) LT'T yuourdAoIduy (SP1-LL'0) SO'T JuowaAoIduIf (89°L-LTD) TI'E JuowaAoKduy
(1°sv) 18/€T (1es) ve/L1 (6'19) LEIVT (6°01) 9¥/S Q1ed9Jop
668°0 01399 juswaroxdwr oN 161°0 01399 Iudwosordwr oN L0 01399 Iuoworordwr oN +£00°0 0139  Iuowdroidwr oN 0) Kouddin
(T'Ly) 9¢/L1 (T°69) 97/81 (9'69) €2/91 (02) 0£/9
(S9'1-19'0) T JuowaAoIduy 06'1-SL0)T'1 uaurdAoIduy @ 1-1L0) 1 JuowaAoIduIy (98'T-6€°0) 1 JuowdAoIduy popaau
(6°19) LTPT (6°LS) 61/11 (08) 0/91 (Lo s udyM sed
91L°0 0139y uwowaroidwioN 0 01 Joy  Judwasoxdwr oN 1€4°0 01°'J°d  Iuowosoidwr oN 7180 0'1°Jo9  Juoworoidwr oN pIoyY 03 9[qeun
(S¥) 08/9¢ (r'¥9) 65/8¢ (L'8S) 9¥/LT (€€ eL/L1
(6¥'1-L9°0) T Jusudsoxduwy (98'1-¥8°0) ST Jusuasoxduy @ 1-1L0) 1 JuswaAoidy #T€-090) ¥'1 JuswdAodwy
(8'8¥) 1¥/0T (L'19) 6T/81 (€'69) LT/91 (L'91) 9€/9 0018 9500]
€690 0’1399 Juswaroxdwr oN SST0 01399 Juowesoidwr oN 72960 01799 uowarordwr oN 8110 0T 3o Iuowaroxdwar oN Jo Kouanbarj
(09) v¥/ce (9°LS) €¢/61 (6°SL) 62/2T (9°67) 6€/01
(002-99'0) SS'T Juswasoiduwy (99'1-09°0) 1 JuswaAoidwy (SE'€-€6'0) LL'T JuawaAoxduy (L6'€-0S°0) TH'1 JuawoAoiduy
(Sep) €2/01 09) s1/6 (6Th) ¥1/9 (T8 Ty uonedsyop
119°0 01399 juswaroxdwr oN +18°0 0’1319 Juswdroxdwy oN S€0°0 0’1399 Iuoworoidwr oN 00S°0 01398 Iuowarordwat oN Jo Kouonbarg
onfea d (1D %S6) ¥4 (%N onpead (1D %S6) ¥4 (BN onpead (1D %S6) ¥4 (BN onread (1D %S6) ¥4 (%) N
presy
SNOTXUR JO POLLIOM FUI[Od) U9)JO MOH passaidop Sur[oo) usljo MOH 11 Jo Areng) [eNnxas pue AJ[enXas [[eIOAO YIIM UOTIOR]SIIES

sjoodse Sureqrom pue ofI[ [eNXas [[BISA0 YIIM UOTIORISIIES JO [9A9] paAoiduur J0J sojqerreA A1ojeue[dxa se spoadse yreay [eunsojur pasordwy ¢ ajqey

pringer

Qs



Supportive Care in Cancer (2022) 30:8981-8996

8989

Table 4 Frequencies and proportions of self-reported aspects of sexual health, wellbeing, and intestinal symptoms pre- and post-intervention

Categories Pre-intervention Post-intervention
N (%) N (%)
Sexual health
N=247 N=224
Feeling of sexual attractiveness Not at all 153 (61.9) 120 (53.6)
A little 51 (20.6) 49 (21.9)
Moderate 35(14.2) 47 (21.0)
A lot 8(3.2) 8 (3.6)
N=246 N=221
Sexual thoughts, frequency Never 84 (34.1) 95 (43.0)
A few times 116 (47.2) 90 (40.7)
Every month 23 (9.3) 4(1.8)
Every week 20 (8.1) 24 (10.9)
Every day 3(1.2) 8 (3.6)
N=223 N=203
If thoughts of sex persist, how satisfied Not at all 76 (34.1) 57 (28.1)
A little 47 (21.1) 42 (20.7)
Moderate 53 (23.8) 51 (25.1)
A lot 47 (21.1) 53 (20.4)
N=242 N=218
Level of sexual thoughts and fantasies No level at all 78 (32.2) 78 (35.8)
Low level 119 (49.2) 97 (44.5)
Moderate level 41 (16.9) 37 (17.0)
High level 4(1.7) 6(2.8)
N=24] N=219
Arousal in sexual situations Not relevant 116 (48.1) 111 (50.7)
Never 17 (7.1) 15 (6.8)
Less than one of five times 23 (9.5) 18 (8.2)
Less than half of the times 11 (4.6) 8 (3.7)
About half of the times 16 (6.6) 16 (7.3)
More than half of the times 18 (7.5) 13 (5.9)
Every time 40 (16.6) 38 (17.4)
N=24] N=220
Lubrication in sexual situations Not relevant 118 (49.0) 114 (51.8)
Never 24 (10) 20 (9.1)
Less than one of five times 17 (7.1) 17 (7.7)
Less than half of the times 9(3.7) 8(3.6)
About half of the times 19 (7.9) 14 (6.4)
More than half of the times 15(6.2) 15 (6.8)
Every time 39 (16.2) 32 (14.5)
N=242 N=219
Lubrication sufficient for vaginal sex Not relevant 127 (52.5) 120 (54.8)
Never sufficient 34 (14.0) 32 (14.6)
Frequently reduced/insufficient 31 (12.8) 18 (8.2)
Sometimes reduced/insufficient 31 (12.8) 33 (15.1)
Always sufficient 19 (7.9) 16 (7.3)
N=235 N=215

@ Springer



8990 Supportive Care in Cancer (2022) 30:8981-8996

Table 4 (continued)

Categories Pre-intervention Post-intervention
N (%) N (%)
Noticed genital swelling during sexual arousal Not relevant 141 (60.0) 129 (60.0)
Less than one of five times 23 (9.8) 18 (8.4)
Less than half of the times 12 (5.1) 8(3.7)
About half of the times 14 (6.0) 18 (8.4)
More than half of the times 17 (7.2) 20 (9.3)
Every time 28 (11.9) 22 (10.2)
N=246 N=219
Orgasm frequency Not relevant 106 (43.1) 107 (48.9)
Never 37 (15.0) 28 (12.8)
A few times 43 (17.5) 28 (12.8)
1-2 times per month 24 (9.8) 16 (7.3)
3—4 times per month 18 (7.3) 24 (11.0)
1-2 times per week 16 (6.5) 13(5.9)
<2 times per week 2(0.8) 3(1.9)
N=245 N=219
How easy orgasm during sexual stimulation or vaginal sex Not relevant 118 (48.2) 113 (51.6)
Very easy 15 (6.1) 7(3.2)
Easy 54 (22) 53 (24.2)
Difficult 42 (17.1) 35 (16.0)
Very difficult 16 (6.5) 11 (5.0)
N=246 N=216
Noticed vaginal shortness during vaginal sex Not relevant 134 (54.5) 112 (51.9)
Not at all 39 (15.9) 32 (14.8)
A little 20 (8.1) 28 (13.0)
Moderate 16 (6.5) 13 (6.0)
A lot 37 (15.0) 31 (14.4)
N=244 N=217
Noticed vaginal inelasticity during vaginal sex Not relevant 135 (55.3) 115 (53.0)
Not at all 34 (13.9) 27 (12.4)
A little 29 (11.9) 30 (13.8)
Moderate 14 (5.7) 14 (6.5)
A lot 32 (13.1) 31 (14.3)
N=240 N=196
Level of distress if vaginal shortness or inelasticity persists Not relevant 136 (56.7) 135 (68.9)
Not at all 52.1) 18 (9.2)
A little 9(3.8) 19 (9.7)
Moderate 29 (12.1) 6(3.1)
A lot 61 (25.4) 18 (9.2)
N=242 N=196
Numbness in labia or inside of thighs Never 158 (68.1) 135 (68.9)
Seldom 14 (6.0) 18 (9.2)
Sometimes 25 (10.8) 19 9.7)
Often 18 (7.8) 6(3.1)
Always 17 (7.3) 18 (9.2)
N=244 N=217
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Table 4 (continued)

Categories

Pre-intervention
N (%)

Post-intervention
N (%)

Superficial genital pain during vaginal sex

Deep genital pain during vaginal sex

Frequency of vaginal sex

Overall satisfaction with sexual life

Wellbeing

Level of QoL?*

How often feeling depressed

How often feeling worried or anxious

Intestinal function

Frequency of defecation

Not relevant
Not at all

A little
Moderate

A lot

Not relevant
Not at all

A little
Moderate

A lot

Never

A few times

1-2 times per month
3—4 times per month
1-2 times per week
<2 times per week

Not relevant
Not at all

A little
Moderate

A lot

No QoL at all or very low
Moderate QoL
Very high

Always
Sometimes
Never

Always
Sometimes
Never

Every other day

Less than every other day
Once per day

1-2 times per day

2-3 times per day

3—4 times per day

5 times per day or more often

144 (59.0)
31(12.7)
24 (9.8)
22 (9.0)
23(9.4)

N=243
146 (60.1)
48 (19.8)
17 (7.0)
13 (5.3)
19 (7.8)
N=241
159 (66.0)
31 (12.9)
21 8.7)
17 (7.1)
11 (4.6)
2(0.8)
N=243
93 (38.3)
80 (32.9)
24 (9.9)
29 (11.9)
17 (7.0)

N=258
22(8.5)
175 (67.3)
61 (23.5)
N=258
27 (8.5)
143 (55.4)
88 (34.1)
N=258
34 (13.2)
138 (53.5)
86 (33.3)

N=250
26 (10.4)
14 (5.6)
31 (12.4)
49 (19.6)
58 (23.2)
56 (22.4)
16 (6.4)
N=253

131 (60.4)
29 (13.4)
30 (13.8)
12(5.5)
15 (6.9)

N=217
142 (65.4)
44 (20.3)
15 (6.9)
8.7
8.7
N=210
136 (64.8)
19 (9.0
24 (11.4)
18 (8.6)
8(3.8)
524)
N=221
84 (38.0)
53 (24.0)
24 (10.9)
36 (16.3)
24 (10.9)

N=247
9 (3.6)
159 (64.4)
79 (32)
N=248
22 (8.9)
119 (48.0)
107 (43.1)
N=248
26 (10.5)
113 (45.6)
109 (44.0)

N=241
21 (8.7)
18 (1.7)
35 (14.5)
68 (28.2)
53 (22.0)
36 (14.9)
10 4.1)
N=248
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Table 4 (continued)

Categories Pre-intervention Post-intervention
N (%) N (%)
Frequency of loose stool No 34 (13.4) 62 (25.0)
Occasionally 60 (23.7) 76 (30.6)
At least once per month 29 (11.5) 23(9.3)
At least once per week 47 (18.6) 38 (15.3)
At least 3 times per week 39 (15.4) 21 (8.5)
At least every day 44 (17.4) 28 (11.3)
N=248 N=234
Flatulence No self-perception of odor 99 (39.9) 112 (47.9)
Self-perception of odor 149 (57.3) 122 (52.1)
N=245 N=231
Unable to hold gas when needed No 53 (21.6) 66 (28.6)
Occasionally 72 (29.4) 89 (38.5)
At least once per month 23(9.4) 6 (2.6)
At least once per week 27 (11.0) 24 (10.4)
At least 3 times per week 25(10.2) 20 (8.7)
At least every day 45 (18.4) 26 (11.3)
N=245 N=238
Urgency to defecation No 42 (17.1) 52 (21.8)
Occasionally 49 (19.9) 85 (35.7)
At least once per month 27 (11.0) 14 (5.9)
At least once per week 40 (16.3) 30 (12.6)
At least 3 times per week 35(14.2) 25 (10.5)
At least every day 52 (21.1) 32 (13.4)
N=253 N=246
For how long able to hold stool Not relevant, having a stoma 38 (15) 42 (17.1)
<1 min 47 (18.6) 28 (11.4)
1-5 min 94 (37.2) 82 (33.3)
5-10 min 38 (15.0) 42 (17.1)
10-30 min 21 (8.3) 33 (13.4)
>30 min 15(5.9) 19 (7.7)
N=247 N=238
Defecation urgency with fecal leakage No 93 (37.7) 135 (56.7)
Occasionally 95 (38.5) 70 (29.4)
At least once per month 18 (7.3) 14 (5.9)
At least once per week 24 (9.7) 10 4.2)
At least 3 times per week 12 (4.9) 4(1.7)
At least every day 5(2.0) 5@2.1)
N=244 N=239
Leakage volume Not relevant 91 (37.3) 138 (57.7)
Soiling 76 (31.1) 50 (20.9)
A small volume 53 (21.7) 42 (17.6)
A large volume 21 (8.6) 8(3.3)
The complete volume 3(1.2) 1(0.4)
N=246 N=237
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Table 4 (continued)

Categories Pre-intervention Post-intervention
N (%) N (%)
Leakage without forewarning No 145 (58.9) 171 (72.2)
Occasionally 75 (30.5) 51 (21.5)
At least once per month 12 (4.9) 5@2.1)
At least once per week 8(3.3) 3(1.3)
At least 3 times per week 3(1.2) 2(0.8)
At least every day 3(1.2) 5@2.1)
N=248 N=239
Leakage of the total volume without forewarning No 205 (82.7) 222 (92.9)
Occasionally 34 (13.7) 11 (4.6)
At least once per month 4 (1.6) 4 (1.7)
At least once per week 3(1.2) 2(0.8)
At least 3 times per week
At least every day 2(0.8)
N=250 N=24]
Feeling embarrassed due to fecal leakage Not relevant 76 (30.4) 126 (52.3)
No 92 (36.8) 75 (31.1)
A little 47 (18.8) 21 (8.7)
Moderate 16 (6.4) 14 (5.8)
A lot 19 (7.6) 5@2.1)
N=248 N=243
Fecal leakage hinders sexual life Not relevant 153 (61.7) 183 (75.3)
No 75 (30.2) 52 (21.4)
Yes 20 (8.1) 8(3.3)
N=248 N=245
Fecal leakage affects quality of life Not relevant 88 (35.5) 114 (46.5)
Not at all 37 (14.9) 40 (16.3)
A little 59 (23.8) 51 (20.8)
Moderate 34 (13.7) 20 (8.2)
A lot 30 (12.1) 20 (8.2)

N, numbers; QoL, quality of life. *Patient-reported answers with the range 1-7 and classified as follows: 1-2 No QoL at all or very low, 3-5
“Moderate,” and 6-7 “High.” "Patient-reported answers with the range 1-7 classified as follows: 1-2 “Never,” 3-5 “Sometimes,” and 67

“Always.” N delivering data are presented in case of missing data

differences in time since completed cancer treatment may
be considered limitations. Furthermore, women referred to
the clinic might report more severe late effects compared to
the inventoried patients, possibly diluting the effects in our
analysis. According to the dropout analysis, no differences
in the magnitude of symptoms between the respondents and
the non-respondents were recognized.

Except for the biometric data, all data used in the current
study are “recalled”; thus, recall bias could be present. As
with any single-arm prospective study, our results may be
influenced by selection bias, more specifically that women
with a high magnitude of radiotherapy-induced late effects
may be more likely to take part in the interventions. In future

studies, evaluating the impact of baseline patient charac-
teristics, including age, previous sexual abuse, and side
effects beyond sexual- and intestinal dysfunctions, will be
of interest.

Conclusions

We conclude that poor quality of life and low levels of sat-
isfaction with sexual health among female pelvic cancer
survivors can be substantially improved through individual-
ized interventions provided in a nurse-led clinic focusing on
physical radiotherapy-induced late effects and diseases. Both
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Patient-reported evaluation of interventions

I Moderate or a lot

Satsified with offered help regarding sexuality (n=175)
Advice for vaginal shortness and inelasticity (n=78)

Advice for pain during vaginal sex (n=69)

Advice regarding decreased lubrication (n=85)

Advice regarding sexual desire (n=91)

Satisfied with offered help regading intestinal health (n=175)
Advice regarding flatulence (n=154)

Advice regarding fecal incontinence (n=112)

Advice regarding urgency to defecate (n=146)

Advice regarding loose stools (n=150)

W Not at all or a little

Fig.2 Number (n) and proportions (%) of patient-reported evaluation, 3 months post-interventions

prehabilitation and rehabilitation of radiotherapy-induced
physical late effects remain a great challenge in cancer care
and more intervention studies are needed. In our opinion,
oncology nurses with knowledge in medical, psychosocial,
and sexual issues are well-placed and well-suited to lead can-
cer rehabilitation. Our data show the importance of healthcare
professionals identifying the needs for support concerning
sexual health issues at the start of treatment of pelvic cancer.
Although treatment-induced late effects are to some extent
inevitable, our data highlight the importance of initiating
a careful discussion to establish preparedness for the side
effects that may occur. Moreover, there is a need to advance
the research in the area of sexual health rehabilitation to opti-
mize treatment strategies to achieve improved sexual health.
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