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Abstract

Background: Prostate cancer (PCa) significantly impacts patients’ sexual functioning and quality of life. Patient-reported outcome measures
(PROMs) are essential for accurately assessing these issues, yet a comprehensive evaluation of their psychometric properties in PCa patients
is lacking.
Aims: This systematic review aimed to provide a comprehensive evaluation of all generic and specific PROMs used to assess sexual functioning
in PCa patients and make recommendations the application of PROMs in this patient group.
Methods: Six electronic databases were searched from up to May 5, 2024. Studies reporting the development and/or validation of PROMs for
PCa patients or generic instruments administered to this population were included. The COSMIN risk of bias checklist was adopted to assess
the methodological quality and psychometric properties of included PROMs. Psychometric properties of the PROM in each included study were
rated against the criteria for good measurement properties based on the COSMIN guideline.
Outcomes: The main outcome was to identify the appropriate PROM that can be adopted and used for assessing sexual functioning in PCa
patients in clinical setting.
Results: A total of 10 PROMs were identified across 32 studies, primarily focusing on localized PCa patients after radical prostatectomy. The
Expanded Prostate Cancer Index Composite (EPIC-26) was the most frequently evaluated and widely used PROM in clinical practice. EPIC-26
(Spanish, Italian, Chinese versions) and UCLA Prostate Cancer Index (UCLA-PCI) demonstrated better psychometric properties compared to
other scales. However, no PROM met all COSMIN standards.
Clinical Implications: In a clinical setting, it is crucial to utilize well-validated PROMs with good psychometric properties to effectively identify
patients with PCa experiencing sexual difficulties who may require additional support.
Strengths and Limitations: We applied strict inclusion criteria related to study design and study population, ensuring the assumption of
transitivity and the consistency of the analysis.
Conclusion: Although EPIC-26 is a shortened version with strong psychometric properties, it may still be too lengthy for patients with significant
health issues. Furthermore, the included PROMs do not address issues related to partner relationships, or the psychological impact of sexual
dysfunction in sufficient detail. Future research should aim to develop and validate new PROMs that fill these gaps. These tools should be both
psychometrically robust and practical for routine use, enabling real-time monitoring and improved care delivery.
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Introduction

Prostate cancer (PCa) is the second most common cancer
and the fifth leading cause of death among men globally.1

Advances in cancer treatment strategies have increased the life
expectancy of PCa patients from 73% to 82% over the past
decades.2,3 Nevertheless, living longer does not always equate
to living well, as well as the disease and its treatments impact
not only the physical health of patients but also their psycho-
logical, emotional and social well-being. Research indicates
that PCa patients experience a multitude of sexual problems,
including erectile dysfunction, reduced sexual function and
desires, ejaculation issues, and problems with orgasm, which
can occur before and/or after treatment.4,5 These sexual

problems can significantly affect PCa patients’ quality of life
(QOL), psychological status, treatment outcome, and even
survival.6

The effects of PCa extend beyond erectile dysfunction
caused by the disease itself to include psychological disorders
induced by PCa or its treatments.6 PCa reduces sexual desire
and the frequency of sexual intercourse.6 A reduction in
sexual function in PCa patients is often linked to psychological
instability caused by the cancer diagnosis, particularly
depression.6 PCa also often has a negative impact on the
partner’s mental state, leading to decreased sexual function.6

The diagnosis of PCa induces fear and anxiety in married
couples regarding the disease’s impact on their lives, creating
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an unstable mental state in their sex lives and reducing sexual
activity.6 Therefore, preserving sexual function is crucial in
managing PCa patients, and clinicians need to focus more on
ensuring better QOL for patients and their partners.7

Given the significance of sexual problems in PCa patients’
health, accurately identifying those who need substantial sup-
port is crucial in managing PCa, as a substantial proportion
of patients die from causes other than the disease itself.8

While the use of clinician-reported outcomes is crucial in the
management of patients with PCa, managing PCa patients,
relying solely on these clinical parameters may underestimate
the disease’s and its treatment’s impact on patients’ health
outcomes.9,10 Evidence has highlighted discrepancies between
patient and clinician estimation of the prevalence and sever-
ity of symptoms and functional impairments, underscoring
the importance of direct patient reporting.11,12 A patient-
reported outcome (PRO) is defined as “any report of the status
of a patient’s health condition that comes directly from the
patient, without interpretation of the patient’s response by a
clinician or anyone else”13 (P.2). Self-reported questionnaires,
known as PRO measures (PROMs), are standardized tools
designed to capture PRO information.14 PROM data can
complement clinical parameters and inform the management
of patients with cancer.

Various PROMs are available to assess sexual problems in
the general population.15,16 However, due to the multifac-
torial nature of sexual dysfunction in PCa patients, which
often involves neurological, circulatory and psychological
components,17 it is recommended that specific PROMs be
used for this particular patient group. Some studies have
utilized available PROMs, including the University of Cali-
fornia, Los Angeles Prostate Cancer Index (UCLA-PCI) and
Expanded Prostate Index Composite-26 (EPIC-26) to assess
sexual problems in PCa patients18,19; however, the validity
of these measures has been poorly addressed, and limited
data are available on the properties of PROMs that should
be used and adopted in routine practice. There is still limited
guidance to support healthcare professionals in choosing the
most valid and reliable PROMs for assessing sexual problems
in clinical settings. To our knowledge, a comprehensive sys-
tematic review assessing the psychometric properties and uses
of PROMs for assessing sexual problems in PCa patients is still
lacking. Thus, this review aimed to identify and evaluate the
suitability of published measures of sexual problems for use in
PCa patients and to make recommendations for best clinical
practices. This paper seeks to answer the following questions:
(1) Which PRO sexual measures have been used in people with
PCa? (2) What instruments have been developed and validated
specifically for people with PCa? (3) What is the evidence
for the reliability and validity of sexual instruments in PCa
patients? (4) What currently available PROM can be rec-
ommended in clinical practice? Understanding the available
PROMs and their effectiveness in this context is essential for
improving patient care and treatment outcomes and for aiding
healthcare professionals and researchers in selecting the most
appropriate PROMs for sexual assessment in PCa patients.

Methods

Design

A systematic review was conducted to provide a comprehen-
sive evaluation of all PROMs related to sexual problems expe-
rienced by PCa patients. This review included instruments

developed for other diseases but administered to adult PCa
patients, regardless of their disease stage or treatment regimen.
The review adhered to the Consensus-Based Standards for
the Selection of Health Measurement Instruments (COSMIN)
guidelines for systematic reviews of measurement properties20

and was reported following the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines.21

Search strategy

A comprehensive electronic search was systematically con-
ducted in Scopus, Web of Science, PubMed, Embase (Ovid),
CINAHL Plus (EBSCOhost), and PsycINFO (ProQuest) to
identify sexual outcome measures that have been utilized in
PCa. Search terms included a combination of appropriate
Medical Subject Headings (MeSH) terms, subject headings,
and keywords for the concepts of “prostate cancer” AND
“sexual dysfunction∗” AND “PROM∗”. The search strategy
was developed with the assistance of university library staff.
Detailed search strategies for all included databases can be
found in Supplementary Table 1.

Eligibility criteria

Inclusion criteria

1) Articles investigating the validation or development of
subjective assessments of sexual problems/functioning,
regardless of study design.

2) Articles describing PROMs specifically designed and val-
idated for PCa patients or generic instruments adminis-
tered to PCa patients.

3) Articles that developed, validated, evaluated, or tested
the psychometric properties of sexual PROMs for PCa
patients.

4) Articles providing evidence of measurement and/or
practical properties (validity, reliability, interpretability,
acceptability, and feasibility).

5) Articles considering adults clinically diagnosed with PCa.
6) Articles published in journals from inception to May 5,

2024.
7) Articles published in English.

Exclusion criteria

1) Articles focused on cancers other than PCa.
2) Articles with mixed study samples where results from

PCa patients were not reported separately.
3) Qualitative research without validated metrics.
4) Abstracts, conference proceedings, dissertations/theses,

study protocols, expert opinions, and review articles.

Study selection

The retrieved articles from the electronic search were exported
into Endnote version X21, which afterward was used to
remove duplicates. Two authors (HAO and KL) independently
reviewed all titles and abstracts to assess eligibility. Full texts
of the potentially eligible articles were further screened against
the eligibility criteria. The reference lists of eligible studies
were also reviewed to identify any additional studies missed
in the electronic searches. The author (JY) was approached to
resolve conflicts not agreed upon by discussion. The results
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of the database searches and the study selection process are
depicted in Supplementary Table 2.

Data extraction

For the included articles, the first author (HAO) extracted the
following data: basic information (author(s), year of publica-
tion, setting/country); study design/type; population charac-
teristics (sample size, inclusion criteria, age); PROM details
(name and type, development method, items, mode of admin-
istration and PROM language); and measurement properties
according to the COSMIN guidelines. Data extractions were
checked, reviewed, and verified by KL. Discrepancies were
discussed and resolved by consensus among the authors.

Evaluation of the methodological quality of each

study

The methodological quality of included studies was indepen-
dently evaluated and ranked by two authors (HAO and KL)
using the COSMIN Risk of Bias checklists.20 The checklists
assess the measurement properties of instruments in terms of
content validity, structural validity, internal consistency, cross-
cultural validity/measurement invariance, reliability, measure-
ment error, criterion validity, hypotheses testing for construct
validity, and responsiveness. The measurement properties and
definitions are presented in Supplementary Table 3.22

Eligible studies were rated based on the checklists, which
include items rated as “very good,” “adequate,” “doubtful,”
“inadequate,” and “not applicable”.23 The overall rating of
each study was determined based on “the worst score counts”
principle, where the lowest rating for any item was the rating
for the study.24

Evaluation of the quality of psychometric

properties and level of evidence of each

measurement property

The psychometric properties of the PROMs in each included
study were rated against criteria for good measurement prop-
erties.23 The measurement properties and criteria are pre-
sented in Supplementary Table 4.25 Each property was rated
as sufficient (+), insufficient (−), or indeterminate (?).26 After
evaluating the quality of the psychometric properties of the
PROM in different studies, a levels-of-evidence appraisal was
conducted to determine the overall quality of each measure-
ment property. Each PROM was given a final rating for
each measurement property. The quality of each psychometric
property of the PROM was rated as either sufficient (+), insuf-
ficient (-), inconsistent (±), or indeterminate (?). Subsequently,
a modified Grading of Recommendations Assessment, Devel-
opment, and Evaluation (GRADE) approach, as outlined in
the COSMIN guideline, was used to grade the level of evidence
of each psychometric property of the PROM as “high,”“mod-
erate,” “low,” or “very low” (Supplementary Table 5). This
grading considered factors such as risk of bias, inconsistency,
imprecision, and indirectness.25 Afterwards, PROMs were
grouped into three categories to enable evidence-based rec-
ommendations27: Category A includes PROMs with sufficient
content validity (any level) and at least low-quality evidence
for sufficient internal consistency. PROMs ranked as A can be
recommended for use, and their outcomes can be relied upon.
PROMs ranked as B, are not categorized in A or C category;
and this category has the potential for recommendation to
be used but need additional validation. PROMs ranked as C

have high-quality evidence for an insufficient measurement
property and should not be recommended for use.27

Results

Study selection

The initial literature search yielded 7453 articles. After remov-
ing duplicates, the title and abstract of the remaining articles
(n = 4473) were screened, and a total of 204 articles’ full texts
were evaluated. Of these, 166 articles were excluded for the
following reasons: no validation paper (n = 121), abstract only
(n = 11), review paper (n = 16), conference proceeding (n = 5),
thesis (n = 6), and no validated PROM of sexual problems
(n = 7). Finally, 26 articles met the eligibility criteria and were
included in the final analysis. Additionally, the reference lists
of the included articles were checked to see if there were
any relevant articles. Through this, three articles were added;
three articles were also added through manual searching,
and consequently, 32 articles were included in the analysis
(Figure 1).

Characteristics of included studies

In recent years, there has been a growing validation of
PROMs in PCa patients; out of the 32 identified studies,
17 were published from 2017 to 2023.28-44 The majority
of studies (n = 27) were methodological cross-sectional
studies28-36,39,41-57; two were mixed method studies,37,58

two were a longitudinal population-based study,38,40 one
was a retrospective study,59 and one a secondary data
analysis study.34 Seven studies were conducted in the
USA,36,38,40,47,48,56,57 four in Canada,34,37,53,54 three
in China,41,43,49 three in Germany,31,39,59 two in Nor-
way,44,50 two in Spain,28,46 two in Italy,35,51 and one in
the Philippines,30 Brazil,33 Australia,29 Korea,32 Japan,52

Netherlands,58 and Iran.55 One international validation study
was conducted in Northern and Southern Europe and from
the United Kingdom.42

The number of participants included in the studies ranged
from 1030 to 3094,31 with mean ages ranging from 62.757 to
75 years.42 Most of the studies (n = 20) focused on patients
with localized PCa treated with radical prostatectomy or
radiotherapy.28,30,31,33-36,38-40,45-48,50,52-54,57,58 Only two
studies focused on PCa survivors.42,56 Detailed characteristics
of the included studies are presented in Table 2.

Patient-reported outcome measures

A total of 10 different PROMs were identified across
the studies: four PCa-specific PROMs (Expanded Prostate
Cancer Index Composite [EPIC], EPIC for Clinical Practice
[EPIC-CP], UCLA-PCI, and Patient-Oriented Prostate Utility
Scale [PORPUS]); three generic PROMs (Short-Form Health
Survey-36 [SF-36], Short-Form Health Survey-12 [SF-12],
and Patient-Reported Outcomes Measurement Information
System Sexual Function and Satisfaction [PROMIS SexFS]);
two specific to erectile function (International Index of
Erectile Function [IIEF] and Premature Ejaculation Diagnostic
Tool [PEDT]); and one cancer-generic PROM (European
Organisation for Research and Treatment of Cancer Quality
of Life, 30-item core questionnaire [EORTC QLQ-C30]).

The PCa-specific PROM (EPIC) was the most frequently
evaluated in validation studies (n = 14),28-31,34-36,39,41,43-45,

50,57 followed by the UCLA-PCI (n = 6)47,51,52,54,56,58 and
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Figure 1. Flow diagram of articles identified for use in the review. ∗ Two validated studies evaluated 4 included patients reported outcome measures.
EORTC 30 QOL = the EORTC Core quality of life questionnaire; EPIC = expanded prostate cancer index composite; EPIC-CP = expanded prostate cancer
index composite-clinical practice; UCLA-PCI = University of California, Los Angeles prostate cancer index; IIEF = international index of erectile function;
PORPUS = patient-oriented prostate utility scale; PEDT = premature ejaculation diagnostic tool; PROMIS SexFS = patient-reported outcomes
measurement information system sexual function and satisfaction; SF-12 = short form-12 health survey; SF-36 = short form-36 health survey.

EPIC-CP (n = 5).32,33,37,43,48 Among the EPIC versions,
EPIC-26 was the most frequently utilized (n = 8)28,29,31,34-36,

43,50 compared with EPIC-50 (n = 5)39,41,44,45,57 and EPIC
32 (n = 1).30

The number of items in each PROM ranged from five
items in IIEF-5 and PEDT55 to 56 items in PROMIS SexFS.40

All PROMs were multidimensional, including domains rang-
ing from four to 11, except for the unidimensional IIEF
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and PEDT with five items.55 The most common specific
domains measured were urinary incontinence, urinary irrita-
tive, bowel symptoms, sexual symptoms and hormonal symp-
toms. Generic PROMs (SF-12, SF-36, and PROMIS SexFS)
focused more on measuring sexual desire, pain, social support,
and physical and emotional function. A summary of the
number of items and domains assessed for each PROM is
presented in Table 1 and Supplementary Table 6.

Methodological quality of the included studies

The methodological quality of the measurement properties
in the included articles varied across different PROMs
(Table 2). Some PROMs exhibited very good methodological
quality across multiple measurement properties, while others
showed varying levels of adequacy and doubtfulness. For
instance, 15 studies conducted hypothesis testing for construct
validity, with their methodological qualities rated as very
good or adequate.29,38-46,52,54,56,58,59 Although internal
consistency was the most frequently reported property (24
studies), most studies were rated as doubtful due to a lack
of information on structural validity or unidimensionality
of PROMs.36,39-42,48,51,52,54,55,57,58 Among the studies that
evaluated structural validity (n = 11), ten studies were rated
as very good or adequate, except for the EPIC-26-English-
Canadian study,34 which was rated as inadequate due to
confirmatory factor analysis (CFA) not meeting the threshold
for adequate fit. Four studies evaluated criterion validity,
all rated as very good,28,45,48,50 and ten studies evaluated
responsiveness, with their methodological qualities rated as
very good or adequate.28,29,31,38-40,47-49,58 Regarding cross-
cultural validity, 13 studies were rated as doubtful due to
unclear approaches and whether the samples were similar
for relevant characteristics.28,30,33,38,39,41,43,44,46,50-52,54,58

Five of the 15 studies that evaluated content validity were
rated as doubtful31,35,36,48,50,51 due to unclear patient
feedback on item relevance.

Quality of psychometric properties

Psychometric properties of the PROMs in the individual
studies are presented in Table 3, with details in Supplementary
Table 6. Internal consistency was evaluated in 24 studies, with
12 rated as indeterminate due to insufficient evidence for
structural validity or unidimensionality.36,39-42,48,51,52,54,55,

57,58 Thirteen studies evaluated test–retest reliability, with
ten rated as sufficient.28,35,36,39,46,52-54, 56,57 Content
validity was evaluated in 15 studies, with seven rated as
sufficient.28,30,32,35,43,45,52 Structural validity, including
CFA and EFA, was assessed in 10 studies, all rated as
sufficient.28,31,33,35,43-45,55,56,59 Only four studies reported
criterion validity and two of them were rated as suf-
ficient.28,50 Thirteen of the 15 studies that conducted
hypothesis testing for construct validity were rated as
sufficient.29,31,38,40,41,43-46,54,56,58

Summarizing the evidence and grading the quality

of the evidence

Summarized evidence of the included PROMs is pre-
sented in Table 4, and details psychometric statistics in
Supplementary Table 7. The levels of evidence varied among
the different psychometric properties of the PROMs. For spe-
cific PCa scales, the French version of EPIC-50 had a high level

of evidence for internal consistency and a moderate level of
evidence for test–retest reliability, content validity, structural
validity, and hypothesis testing for construct validity, all rated
as sufficient, which categorized as A; can be recommended for
use and result can be trusted.44 The EPIC-50 (Norway) had a
moderate level of evidence for internal consistency, structural
validity, and hypothesis testing for construct validity, all
rated as sufficient44 and the EPIC-50 (English USA and
Germany) had a moderate level of evidence for sufficient
test–retest reliability,39,57 they were categorized as B; have the
potential for recommendation to be used but need additional
validation.

The EPIC-26 (Italian) had a moderate level of evidence
for internal consistency, test–retest reliability, content validity,
and structural validity, all rated as sufficient.35 The Spanish
version of EPIC-26 had a moderate level of evidence for
internal consistency, test–retest reliability, content validity,
structural validity, criterion validity, and responsiveness, all
rated as sufficient.28 The Chinese version of EPIC-26 also had
a moderate level of evidence for internal consistency, content
validity, and structural validity, all rated as sufficient.43 These
EPIC-26 versions (Italian, Spanish, Chinese) were categorized
as A. For the EPIC-CP, it was found that almost all of the
studies had a low level of evidence of in most of the proper-
ties, except the Chinese version43 that had moderate content
validity and internal consistency, which categorized as A; can
be recommended for use and result can be trusted.

For UCLA-PCI, the English-USA, Italian, French, and Dutch
versions had a moderate level of evidence for test–retest
reliability and hypothesis testing for construct validity, all
rated as sufficient.47,51,54,58 The English version of UCLA-
PCI by Litwin et al. (1998)56 had a high level of evidence
for internal consistency, test–retest reliability and hypothesis
testing for construct validity and a moderate level of evidence
of structural validity, and these psychometric properties were
all rated as sufficient. However, the only UCLA-PCI- Japanese
version60 had categorized as A because it had sufficient con-
tent validity (any level) and low-quality evidence for sufficient
internal consistency and can be recommended for use and
result can be trusted. The PORPUS Spanish version had a
low level of evidence for test–retest reliability and hypoth-
esis testing for construct validity, and a very low level of
evidence for indeterminate internal consistency and cross-
cultural validity.46

For specific erectile function, the IIEF-English Canadian
version had a moderate level of evidence for test–retest reli-
ability,53 while the Persian version had a low level of evi-
dence for structural validity.55 For generic scales, the NIH
PROMIS SexFS (English USA version) had a high level of
evidence for responsiveness and a moderate level of evidence
for hypothesis testing for construct validity, both rated as
sufficient. However, it had a low level of evidence for inde-
terminate internal consistency.38,40 The SF-12-Chinese had
a high level of evidence for responsiveness.49 While the SF-
36 (English) had a moderate level of evidence for sufficient
hypothesis testing for construct validity and a low level of evi-
dence for indeterminate internal consistency.42 The EORTC
QLQ-C30 (German) had a moderate or high level of evi-
dence for internal consistency, structural validity, and hypoth-
esis testing for construct validity, all rated as sufficient.61

Despite the high psychometric properties of some priorities of
generic scales, they categorized as B, indicating need further
validation.
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Discussion

This is the first systematic review that has assessed the
methodological quality and psychometric properties of
PROMs for evaluating sexual issues in PCa patients, both in
research and, ideally, in clinical practice. Overall, ten PROMs
were identified across 32 studies, indicating an increasing
focus on validating these measures in this specific population,
particularly in recent times. This study highlighted that half
of the studies on this topic were conducted in the United
States and European countries, including Canada, Germany,
and Norway. These findings align with earlier research
indicating the United States is one of the leading nations in
implementing PROMs at the national level. In Asia, China
has three validated PROMS, including EPIC-26, EPIC-CP,
and IIEF,41,43,49 indicating the increasing interest in assessing
sexual problems of PCa since 2016. This significant interest
in China is attributed to the high incidence of PCa diagnosis
between 2015 and 2030,63 increased disease awareness and
the use of prostate-specific antigen screening.61 The variety of
geographical areas emphasizes the worldwide significance of
this issue. However, the predominance of studies from high-
income countries suggests a potential gap in research from
low- and middle-income countries, where the burden of PCa
is also significant.

This review showed that almost all the PROMs assessed
sexual issues in PCa patients after radical prostatectomy or
radiotherapy. This aligns with recent evidence indicating that
these groups are a priority in survivorship care, which aims to
improve men’s lives after PCa treatment.38 The high focus on
these groups is attributed to the fact that sexual dysfunction
after radical prostatectomy is directly related to treatment
regret, feelings of loss, and distress.38 PROMs after radical
prostatectomy are primarily focusing on erectile function.38,64

Despite these findings, little validated PROM has focused on
patients undergoing other active treatments to assess the influ-
ence of treatments on their QOL. There is a notable imbalance
in PROMs participants, with many studies predominantly
focusing on specific demographic groups, including USA and
Europe, with a focus on localized PCa. This lack of diversity
can lead to a limited understanding of how various factors
such as age, ethnicity, socioeconomic status, and cultural back-
ground influence PROs. Future research should include more
diverse populations to enhance the generalizability of the
findings. Expanding the scope of PROMs to cover different
stages of treatment and diverse patient demographics will
contribute to a more comprehensive understanding of patient
experiences and outcomes in PCa care.

Although the generic preference-based measures, such as
SF-12, and SF-36 are the most common preference-based
PROMs identified in this review that provide information
about patient QOL in general, they are not comprehensively
addressed the core domains of urinary, bowel, and sexual
functioning. The SF-12 andSF-36 scales are recognized as
being sensitive, valid and reliable for a wide range of health
issues.65,66 These generic PROMs may lack sensitivity in
measuring PCa-specific issues,67 and they tend to be used in
the general population and are perhaps more relevant at the
system level. Thus, they can be used alongside other more spe-
cific PROMs, but clinicians and researchers have to consider
the following feasibility measures of theses generic PROMs as
part of their decision-making process: the scope and number
of items of the generic PROM, ease of administration, and

permissions and costs. Furthermore, these generic PROMs
have high-quality evidence for insufficient measurement prop-
erties and thus cannot be recommended for routine practice or
research.

Disease-specific PROMs are focused on assessing health
aspects particular to a specific disease.68 Our review revealed
various disease-specific measures used for PCa patients, with
the EPIC and the UCLA-PCI being the most frequently evalu-
ated. Findings using these more specific PROMs may inform
PCa treatment regimens, policy, and patient support. The
EPIC-26 version was particularly prominent, reflecting its
widespread use and acceptance in clinical practice. The EPIC-
26 had a moderate level of evidence for internal consistency,
test–retest reliability, content validity, and structural validity,
all rated as sufficient for the Spanish, Italian, and Chinese
versions.28,35,43 The frequent adoption of EPIC-26 is based
on the recommendation of the International Consortium for
Health Outcomes Measurements (ICHOM) in 2015 for its
use in clinical settings.69 The frequent use of EPIC-26 sug-
gests it is a well-accepted tool for assessing sexual health
in PCa patients. Its multidimensional nature allows for a
comprehensive assessment of various aspects of sexual health,
which is crucial for understanding the full impact of PCa
and its treatments. Additionally, The UCLA Prostate Cancer
Index (UCLA-PCI) performed well and has the most positive
COSMIN rating. It is a comprehensive measure of QOL for
men with localized PCa patients in routine clinical practice,
including six disease-targeted domains that measure func-
tion and bother in the urinary, sexual, and bowel domains.
However, it is important to note that the ICHOM recom-
mended that EPIC-26 can be used in men with localized
PCa.69 The pilot Chinese study by Lee et al (2018)41 used
EPIC-26 for assessing of all PCa patients, including those
undergoing active surveillance and focal therapy. Despite the
good validity and reliability of Lee et al,41 it may over-
look certain aspects, necessitating a re-evaluation to verify its
robustness. UCLA-PCI also does not directly assess hormonal
symptoms.69 Therefore, considering that hormonal symptoms
are one of the core outcomes,70 we do not recommend the
UCLA-PCI to be utilized in assessing sexual functioning in
PCa. Therefore, EPIC-26 and UCLA-PCI have the potential to
be recommended and used in clinical practice, but they require
further research. Further robust validation studies are needed
to assess the EPIC-26 among PCa patients’ beyond during
survival journey. Survival and time to PCa progression are
common primary outcomes in oncology.71 There is a need for
a scale that can be utilized throughout the long-term journey
of patients, starting from diagnosis, through treatment, and
into recovery. Such a scale will help with real-time assessment
and allow for comparisons of the effects of PCa diagnosis at
all life stages. In addition, Although EPIC-26 is a shortened
version of the original EPIC-50, it can still be considered
lengthy for some PCa, especially those who are experiencing
significant health issues or fatigue. Moreover, EPIC-26 covers
several important domains, it may not capture all aspects of
a patient’s experience, particularly those related to mental
health, social support, and other psychosocial factors. This
limitation means that some important areas of patient well-
being might be overlooked. EPIC-26 also does not address
issues related to partner relationships, or the psychological
impact of sexual dysfunction in sufficient detail. Adding more
items related to partner relationships, or the psychological
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impact may make the scale too long; however, to address these
concerns, the Rasch analysis, a robust statistical technique
that allows us to evaluate the measurement properties of the
questionnaire items,72 will be employed. Using Rasch analysis
will help ensure that the questionnaire remains both concise
and comprehensive. Rasch analysis will help us identify and
retain only the most informative and relevant items, thereby
reducing redundancy and ensuring that the questionnaire is as
efficient as possible.

Furthermore, although, 13 studies evaluated the cross-
cultural validity of the PROMs, they only conducted forward–
backward translation.28,30,33,38,39,41,43,44,46,50-52,54,58 It
is insufficient to evaluate cross-cultural validity by merely
performing forward-backward translation or conducting a
pilot study on a sample with a different culture without proper
statistical analysis. Cross-cultural validity for PROMs have to
be assessed in culturally different populations than those in
which the scale was originally developed.73 It is important to
note that most PROMs are developed in English and thus need
to be validated in different languages. Furthermore, the term
“culturally different population” should not be restricted to
considering only different ethnic or language groups; it should
also include other groups such as different gender or age
groups, as well as various patient populations, with different
health status. The concept of culturally different populations
must be interpreted broadly.73 For instance, lacks cross-
cultural validity may lead the responses may not accurately
reflect the patients’ health states, leading to potential biases
and misinterpretations of the data.74 Cultural differences can
influence how patients perceive and report their health, and
their understanding of specific terms used in the PROM. To
assess cross-cultural validity of PROMs in future studies,
regression analyses or CFAs using classical test theory (CTT)
methods, and differential item functioning (DIF) analyses
using item response theory (IRT) methods are recommended.

Responsiveness propriety was assessed only in ten stud-
ies28,29,31,38-40,47-49,58 by measuring effect size and standard-
ized response mean values and using paired t-test and ANOVA
for measuring mean difference; other studies missed the abil-
ity to detect clinically important changes. Responsiveness is
defined as “the ability to detect clinically important change”
or as “the ability to detect a change in the construct to be
measured”.20 Therefore, further studies should be conducted
to evaluate the responsiveness of PROMs. In addition to effect
size and standardized response mean, Norman’s responsive-
ness coefficient (σ 2 change/σ 2 change + σ 2 error), and relative
efficacy statistics ((t-statistic1/t-statistic2)2)75 are appropriate
statistical methods to evaluate responsiveness. In contrast, use
of paired t-test is not appropriate for this purpose.76 Content
validity was only evaluated in 15 of the 32 studies included
in the present review, and only five of these PROMs have a
high level of evidence on content validity. Content validity
is defined as the degree to which the content of a PROM
is an adequate reflection of the construct to be measured,20

is widely recognized as one of the most important type of
validity for PROMs.20 Asking the PCa patients about compre-
hensiveness, comprehensibility and the relevance of the scale,
and obtaining the views the professionals’ views about the rel-
evance and comprehensiveness of a PROM, are essential when
designing a PROM with sufficient content validity and strong
level of evidence.20 Future research is strongly recommended
considering COSMIN guideline to develop all PROMs that
have sufficient validity with a strong level of evidence.

Use of sexual-related PROMs for PCa in routine

clinical care and recommendations

Integrating sexual-related PROMs into routine clinical care
for PCa patients is critical for addressing the significant impact
of sexual dysfunction on their health outcomes. PROMs serve
as a bridge between clinical outcomes and patient experi-
ences, offering a comprehensive view of the impact of PCa
and its treatments on sexual functioning. Thus, the accurate
assessment of these issues using PROMs can provide valuable
insights into the patient’s sexual health, allowing health-
care professionals to tailor interventions more effectively.
Although the EPIC-26 and the UCLA-PCI provide valuable
insights into patients’ sexual health, enabling personalized
interventions, their challenges such as the length of these
instruments, lack of comprehensive validation, and cultural
sensitivity hinder their widespread adoption.

To enhance the use of sexual-related PROMs in routine
clinical care, it is recommended to develop shorter, yet com-
prehensive versions of existing PROMs that can reduce patient
burden and improve response rates. New PROMs should
encompass a broader range of issues, including partner rela-
tionships, and the psychological impact of sexual dysfunction
as this holistic approach ensures that all aspects of a patient’s
sexual health are considered. Furthermore, leveraging elec-
tronic health records and digital platforms can facilitate the
routine collection and analysis of PROMs. Automated systems
can prompt patients to complete PROMs at specific intervals,
ensuring consistent data collection without adding to the
clinical workload.

Conclusion

This systematic review provides a comprehensive evaluation
of the methodological quality and psychometric properties of
PROMs used to assess sexual problems in patients with PCa.
The findings highlight the widespread use and validation of
the EPIC, particularly the EPIC-26 version, in this patient
population. While the overall methodological quality of the
studies was adequate, there were notable gaps in cross-cultural
and content validity, suggesting areas for future research. Fur-
ther research is needed to address existing gaps and enhance
the robustness of these tools. This will ultimately improve
the assessment and management of sexual health outcomes
in this patient population, contributing to a better overall
QOL. Future research should also aim to include more diverse
populations and develop new tools that can capture other
relevant dimensions of sexual health. There is a need to apply
sexual-related PROMs for PCa in routine clinical care for real-
time monitoring and improved care delivery.
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