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Abstract

Purpose As the importance of the patient’s perspective on treatment outcome is becoming increasingly clear, the availability
of patient-reported outcome measures (PROMs) has grown accordingly. There remains insufficient information regarding the
quality of PROMs in patients with soft-tissue sarcomas (STSs). The objectives of this systematic review were (1) to identify
all PROMs used in STS patients and (2) to critically appraise the methodological quality of these PROMs.

Methods Literature searches were performed in MEDLINE and Embase on April 22, 2024. PROMs were identified by
including all studies that evaluate (an aspect of) health-related quality of life in STS patients by using a PROM. Second,
studies that assessed measurement properties of the PROMs utilized in STS patients were included. Quality of PROMs was
evaluated by performing a COSMIN analysis.

Results In 59 studies, 39 PROMs were identified, with the Toronto Extremity Salvage Score (TESS) being the most fre-
quently utilized. Three studies evaluated methodological quality of PROMs in the STS population. Measurement properties
of the TESS, Quick Disability of the Arm, Shoulder and Hand (QuickDASH) and European Organization for Research and
Treatment for Cancer Quality of Life Questionnaire (EORTC-QLQ-C30) were reported. None of the PROMs utilized in the
STS population can be recommended for use based on the current evidence and COSMIN analysis.

Conclusion To ensure collection of reliable outcomes, PROMs require methodological evaluation prior to utilization in the
STS population. Research should prioritize on determining relevant content and subsequently selecting the most suitable
PROM for assessment.

Keywords Soft-tissue sarcoma - Patient-reported outcome measure - Patient-reported outcome - Consensus-based
Standards for the Selection of Health Measurement Instruments - COSMIN - Review

Introduction year in Europe [1] and increasing in the ageing population

[2]. Median age at presentation is 65 years [1, 3]. There

Sarcomas are rare malignancies originating from mesen-
chymal tissues and can be divided in bone and soft-tissue
sarcomas (STSs). The incidence of STSs is 4-5/100,000/
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is a range of clinical presentations for STSs, which chal-
lenges specialists to provide optimal patient care. Treatment
therefore takes place in medical centers with a specialized
multidisciplinary tumor board [4] and consists of a patient-
tailored combination of surgical resection, radiotherapy (RT)
and/or chemotherapy [1]. All of these treatments potentially
cause treatment-related morbidity, for instance impaired
wound healing, stiffness, pain and reduced mobility [5-8].
Research in the STS population has focused on multimo-
dality treatments to achieve optimal oncological outcomes
while striving to reduce treatment-related morbidity. Among
other achievements, this has led to a shift in the timing of
RT from postoperative to preferably preoperative, employ-
ing smaller radiation fields and lower total RT dosages
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[9]. In most studies, treatment-related morbidity is defined
as functional outcome following surgery. Functional out-
come can be determined from the doctors’ perspective, but
increased awareness of the value of the patient’s perspective
has resulted in the utilization of patient-reported outcome
measures (PROMs) in STS patients [8]. PROMs are ques-
tionnaires reported directly by the patient, without interpre-
tation of the patient’s response by a clinician or anyone else
[10]. PROMs serve as tools for assessing patient-reported
outcomes (PROs), which may pertain to different aspects
of health-related quality of life, such as functional status or
mental wellbeing, or offer a comprehensive evaluation of
health-related quality of life.

One of the most widely used PROMs to measure out-
come in patients with musculoskeletal tumors is the Toronto
Extremity Salvage Score (TESS) [11], which was developed
in 1996. In addition to functional status, STS diagnosis and
subsequent interventions impact other aspects of the multi-
dimensional concept health-related quality of life, as eluci-
dated by Wilson and Cleary [12]. Various generic [13-15]
and disease-specific [16—18] PROMs have been employed
to evaluate (aspects of) health-related quality of life of STS
patients. While selecting a reliable and valid PROM can be
challenging due to the available options, it remains indis-
pensable since understanding the diverse dimensions of
health-related quality of life serves as the cornerstone of
value-based healthcare [19].

The primary objective of this systematic review was to
identify all PROMs utilized in the STS population. Second-
arily, we aimed to methodologically evaluate the quality of
these PROMs. By methodologically assessing PROMs, our
goal was to determine their suitability in accurately captur-
ing the experiences and outcomes of STS patients.

Methods

This systematic review was conducted in accordance with
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement [20] and the Con-
sensus-based Standards for the Selection of Health Meas-
urement Instruments (COSMIN) guidelines [21, 22] The
PRISMA checklist can be found in Supplementary Infor-
mation 1.

Literature search
Two searches were conducted: one to identify all PROMs

utilized in the STS population and another to find all stud-
ies reporting on measurement properties of these PROMs.
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Eligibility criteria

For the identification of PROMs, all studies that involved (a)
STS patients and evaluated (b) an aspect of health-related
quality of life or health-related quality of life comprehen-
sively by using a PROM were included for analysis. Studies
were excluded when using a PROM as outcome measure-
ment in a trial randomizing treatment and including patients
younger than 18 years old. Studies utilizing PROMs in both
STS and bone sarcoma patients were excluded if the results
were not analyzed separately for each entity, along with stud-
ies not published in English.

According to the COSMIN guidelines, eligibility criteria
for studies on the quality of PROMs include: (a) the target
population, (b) the name(s) of the PROMs and (c) the evalu-
ation of measurement properties. For finding studies that
report on measurement properties, studies were considered
eligible if they involved (a) STS patients, included (b) at
least one of the PROMs used in the STS population and
evaluated (c) at least one measurement property. Studies
were excluded if they included both bone and STS patients
for analysis due to significant clinical differences between
these patient populations [1, 23], which would compromise
the validity and reliability of measurement property assess-
ments. Additionally, studies were excluded if full-text Eng-
lish was unavailable.

Search strategies
The search strategies were composed as follows:

(a) The target population was defined as STS patients.

(b) To identify all (names of the) PROMs used in the STS
population, a separate search was conducted that con-
sisted of (a) the target population and (b) the constructs
of interest. This was defined as (a) STS patients and (b)
(aspects of) health-related quality of life, with the same
(c) exclusion filter as specified below (d).

(c) Terwee et al. [24] developed a search filter capable of
identifying all measurement properties.

(d) The exclusion filter by Terwee et al. [24] was applied
to eliminate irrelevant records from the searches, such
as animal studies and conference abstracts.

Refer to Fig. 1 for a schematic depiction outlining the
composition of the searches. Supplementary Information
7 delineates the search strategy for the identification of
PROM s (search 1) and the search strategy for the methodo-
logical evaluation of PROMs (search 2) employed in MED-
LINE. Supplementary Information 2 provides the search
strategies in Embase.
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Fig. 1 Overview of the com-
position of the search strategy
for the identification of PROMs

PROMs

Search strategy for the identification of

(search 1) and the search
strategy for the methodological

evaluation of PROMs (search 2) a. Target population

Soft-tissue sarcoma
patients

AND

b. Constructs of
interest

(Aspects of) health-
related quality of life

NOT

c. Exclusion filter

Among others: children

Information sources

MEDLINE and Embase were searched on February 2nd
2023 and June 28th 2023. Search 1 took place on February
2nd 2023, whereas search 2 took place June 28th 2023. Both
searches were updated on April 22nd 2024. Search strategies
were composed by a senior librarian. After search 1, cita-
tion tracking was performed by reviewing reference lists of
all reviews on PROs in the sarcoma population for eligible
reports by hand. These reviews were identified using the ele-
ments (sarcoma) AND (patient-reported outcome), using the
filters systematic review and review. Following search 2, the
reference lists of all included studies were reviewed. No time
limits or language restrictions were applied to the searches.

Selection process

For both searches, two reviewers (MRJ and JDG) inde-
pendently assessed all records for eligibility. In cases of
disagreement, consensus on which articles to screen full-
text was achieved through discussion. If needed, a third
reviewer (BvL) was consulted to make final decisions. The

Search strategy for the methodological
evaluation of PROMs

a. Target population

N

Soft-tissue sarcoma
patients

AND

b. Names of patient-
reported outcomes

AND

c. Measurement
properties

Filter by Terwee et al.

NOT

d. Exclusion filter

Filter by Terwee et al.

identical process was reiterated during the full-text review
for inclusion. The searches were updated subsequent to the
submission of this manuscript. A fourth reviewer, GvL,
took over the role previously held by MRJ.

Data collection

All data were collected by one reviewer (JDG), with a
second reviewer (MRIJ) independently collecting data from
10% of randomly selected studies to check for discrepan-
cies. Inter-rater reliability, assessed using Cohen’s kappa,
was 0.88. Following the updated search, GvL assumed
MRIJ’s role, resulting in a Cohen’s kappa of 0.94. First, the
data collection process took place for the studies included
after search 1. By conducting data collection for these
studies initially, all names of the PROMs utilized in the
STS population were identified, facilitating search 2 aimed
at finding studies on measurement properties of PROMs in
the STS population. Relevant study and PROM character-
istics were extracted using a data collection form.
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Table 1 Criteria for good measurement properties

Measurement property

Rating®

Criteria

Structural validity

Internal consistency

Reliability

Measurement error

Hypotheses testing for con-

struct validity

Cross-cultural validity/

measurement invariance

Criterion validity

Responsiveness

+

-~

CTT

CFA: CFI or TLI or comparable measure >0.95 OR RMSEA <0.06 OR SRMR < 0.08

IRT/Rasch

No violation of unidimensionality: CFI or TLI or comparable measure > 0.95 OR RMSEA <0.06 OR
SRMR <0.08

AND

No violation of local independence: residual correlations among the items after controlling for the
dominant factor < 0.20 OR Q3’s<0.37

AND

No violation of monotonicity: adequate looking graphs OR item scalability > 0.30

AND

Adequate model fit:

IRT: %2> 0.01

Rasch: infit and outfit mean squares > 0.5 and < 1.5 OR Z-standardized values > — 2 and <2

CTT: Not all information for ‘+’ reported
IRT/Rasch: Model fit not reported

Criteria for ‘+’ not met

At least low evidence for sufficient structural validity AND Cronbach’s alpha(s) > 0.70 for each unidi-
mensional scale or subscale

Criteria for “at least low evidence for sufficient structural validity not met”

At least low evidence for sufficient structural validity AND Cronbach’s alpha(s) <0.70 for each unidi-
mensional scale or subscale

ICC or weighted Kappa>0.70

ICC or weighted Kappa not reported

ICC or weighted Kappa<0.70

SDC or LoA <MIC

MIC not defined

SDC or LoA >MIC

The result is in accordance with the hypothesis

No hypothesis defined

The result is not in accordance with the hypothesis

No important differences found between group factors (such as age, gender, language) in multiple
group factor analysis OR no important DIF for group factors (McFadden’s R? <0.02)

No multiple group analysis OR DIF analysis performed

Important differences between group factors OR DIF was found
Correlation with gold standard >0.70 OR AUC>0.70

Not all information for ‘+” reported

Correlation with gold standard <0.70 OR AUC <0.70

The result is in accordance with the hypothesis OR AUC >0.70

No hypothesis defined

The result is not in accordance with the hypothesis OR AUC <0.70

ace

+” =sufficient, “?” =indeterminate,

=insufficient

CTT classical test theory, CFA confirmatory factor analysis, CFI comparative fit index, TLI Trucker-Lewis Index, RMSEA root mean square error
of approximation, SRMR standardized root mean residuals, /RT item response theory, /CC intraclass correlation coefficient, SDC smallest detect-
able change, LoA limits of agreement, MI/C minimal important change, DIF differential item functioning, AUC area under the curve

Identification of patient-reported outcome measures

The author, title, year, and source of publication of the arti-
cles were recorded. Additionally, the study design, inclusion

(such as stage of disease, age, and gender of patients) were
extracted. The primary endpoint of the study, timing of
evaluation using PROM(s), name and type of PROM used
in the study, and corresponding construct were also reported.

period, and specific characteristics of the patient population
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Characteristics of patient-reported outcome measures

The first reference (development study) of each PROM used
in the STS population was retrieved. The construct evaluated
by the PROM was determined and it was reported whether
the PROM was generic or disease-specific. Information such
as the number of items, rating scale, item score, and total
score were extracted from each PROM and recorded in the
data collection form.

Risk of bias

Risk of bias of the studies included after search 1 was evalu-
ated using the National Institutes of Health (NIH) Quality
Assessment Tool of Observational Cohort and Cross-sec-
tional Studies [25, 26]. This involved answering 11 ques-
tions on methodology and rating the overall quality of each
study. Question 10, 11 and 12 were deemed not applicable
to the studies. Question 10 assesses repeated exposure meas-
urement, which was not applicable since the exposure was
either STS diagnosis or treatment, which would not change
over time. Question 11 evaluates bias in outcome measures,
which aligns with the objective of the systematic review.
Question 12 pertains to blinding of outcome assessors,
which was not applicable as outcome measures were patient-
reported. Risk of bias assessment was conducted indepen-
dently by two reviewers (MRJ and JDG). Any discrepancies
in assessment were resolved through discussion, with a third
reviewer (BvL) making final decisions if necessary. Follow-
ing the updated search, GvL assumed MRJ’s role.

Methodological assessment of patient-reported
outcome measures

The COSMIN database for systematic reviews on outcome
measurement instruments was searched; no previous sys-
tematic reviews on the measurement properties of PROMs
in the STS population were found.

The COSMIN manual defines multiple measurement
properties, divided in the domains reliability, validity and
responsiveness [21]. For each included study identified
through the second search, the evaluated measurement prop-
erties were determined. It is possible for multiple measure-
ment properties of a single PROM to be evaluated within
one study. These identified measurement properties were
assessed individually.

Content validity, considered the most important measure-
ment property of a PROM, is defined as the degree to which
an instrument is an adequate reflection of the construct to
be measured [22]. Quality of evaluation of content valid-
ity was assessed by using a separate manual; the COSMIN
manual for assessing content validity [22]. Content validity

was assessed in the review by (a) appraising the develop-
ment quality of PROMs which were developed involv-
ing STS patients and (b) evaluating the quality of content
validity studies conducted in STS patients. For all included
PROMs, the development study was retrieved. If these stud-
ies involved STS patients, the quality was evaluated using
the standards for evaluating the quality of the PROM design
(item generation) and standards for evaluating the quality of
a cognitive interview study or other pilot test. For available
content validity studies in the STS population, quality was
assessed by rating five parts: asking patients about relevance
of the PROM; asking patients about the comprehensiveness
of the PROM; asking patients about the comprehensibility of
the PROM; asking professionals about the relevance of the
PROM and asking professionals about the comprehensive-
ness of the PROM.

For all measurement properties other than content valid-
ity, the methodological quality of each assessment was
established using the COSMIN risk of bias checklist [21].
Methodological flaws were evaluated by assigning ratings
to standards for each measurement property (very good,
adequate, doubtful, or inadequate). The overall quality was
determined by the lowest rating among all standards in the
checklist. In addition, data concerning the study population,
disease characteristics, instrument administration and inter-
pretability were gathered from the included studies. Subse-
quently, the study results were compared with the criteria for
good measurement properties as outlined in the COSMIN
manual. These were rated as sufficient (+), insufficient (—)
or indeterminate (?). See Table 1 for an overview of the
criteria for good measurement properties.

Results
Study selection

Search 1, which aimed to identify all PROMs used in the
STS population, produced 4,188 records. Tracking citations
from available reviews on PROs in the sarcoma population
[6-8, 27-35] led to 856 records. After screening, 127 reports
were identified for retrieval, resulting in 119 reports assessed
for eligibility. Fifty-nine studies were included in the review
(refer to Fig. 2 for the flow diagram) [13-16, 18, 36-89].
Search 2 generated 530 records. Retrieval and assessment
of 26 reports for eligibility resulted in three studies being
included in the review (see Fig. 3 for the flow diagram) [54,
90, 91]. Supplementary Information 3 provides a list of all
articles that underwent full-text review but were subse-
quently excluded, along with the reasons for their exclusion.

@ Springer
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Identification of patient-reported outcome
measures

Following search 1, 59 studies were included in the review.
Median year of publication 2018 [IQR 8]. Of these, 45 (76.3%)
were cohort studies, 12 (20.3%) were cross-sectional studies,
one (1.7%) was a (non-randomized) phase IV study and one
(1.7%) was a cluster-randomized controlled trial (which pre-
sented longitudinal data without treatment randomization).
Among cohort studies, 27 (45.8%) were prospective and 20
(33.9%) were retrospective. Monocenter studies accounted
for 44 (74.6%) of the total, while multicenter studies com-
promised 14 (23.7%). The median sample size was 68 [IQR
105] patients, with a mean age of 57.0 (SD 7.0) years, and
a median percentage of male patients at 52.4 [IQR 10.8] %.
The overall quality varied across the studies: 12 (20.3%) were
deemed poor, 39 (66.1%) were considered fair, and 8 (13.6%)
were rated as good. Further details on study characteristics can
be found in Supplementary Information 4 and Supplementary
Information 5 provides information on risk of bias.

Health-related quality of life was evaluated in 33 (55.9%)
studies. In 40 (67.8%) studies, functional status was evalu-
ated. Symptoms were the focus of evaluation in 14 (23.7%)
studies, mental wellbeing in 9 (15.3%), and social wellbe-
ing in 4 (6.8%) studies. Figure 4 illustrates the frequency
of constructs evaluated in the included studies per year of
publication. A total of 39 PROMs were used to assess PROs
within the STS population; an overview of all PROMs is
available in Supplementary Information 6. Among these,
the TESS was the most commonly employed, utilized in 28
(47.5%) of the studies.

Characteristics of patient-reported outcome
measures

Table 2 illustrates the characteristics of the PROMs
employed in the STS population. Among these, 7 (17.9%)
PROMs focused on assessing health-related quality of life,
7 (17.9%) on functional status, 14 (35.9%) on symptoms, 9
(23.1%) on mental wellbeing, and 2 (5.1%) on social well-
being. Of the total, 22 (56.4%) were generic PROMs, while
17 (43.6%) were disease-specific. Cancer patients were the
target population in 10 (25.6%) measures, while sarcoma
patients were the focus in 2 (5.1%) measures. These were
the TESS and the Three-Item Cancer-Related Symptoms
Questionnaire. Likert scaling was predominantly utilized as
rating scale, accounting for 37 (94.9%) of all PROMs.

Methodological assessment of patient-reported
outcome measures

After search 2, three studies were found that report on
measurement properties of three PROMs in the STS

@ Springer

population; the TESS, Quick Disability of the Arm,
Shoulder and Hand (QuickDASH) and European Organi-
zation for Research and Treatment for Cancer Quality
of Life Questionnaire (EORTC-QLQ-C30). Table 3 pro-
vides an overview of the characteristics of the included
study populations. The sample sizes ranged from 14 to
136 patients, with ages spanning from 52 to 65 years old.
Two of the studies included patients with localized STS
disease, while one focused on advanced STS patients. All
assessments were done in clinical settings. Language-
wise, two studies were in Finnish and one in English.
Response rates varied from 70 to 85%. In Table 4, we
present the results of the measurement properties assessed
against criteria for good measurement properties.

Content validity

The TESS was the sole PROM in the review developed for
STS patients, yet it was rated inadequate according to the
COSMIN guidelines. The development study of the Three-
item Cancer-Related Symptoms Questionnaire, which poten-
tially involved STS patients, was unavailable. One study
was performed to evaluate content validity of a PROM in
the STS population. The relevance of the PROM items of
the EORTC-QLQ-C30 were evaluated by asking patients
what constitutes health-related quality of life. The overall
rating of the quality of the content validity study was inad-
equate. From the qualitative interviews, eight factors were
described as relevant for a good health-related quality of
life in advanced STS patients. These factors were being free
from pain/symptoms, time with family and friends, help with
anxiety, loss of independence/control over life, enjoyment
of job, outdoor activities, holidays and financial stability. Of
these eight factors, three were not mentioned in the EORTC-
QLQ-C30. These factors are loss of independence/control
over life, enjoyment of job and holidays.

Internal structure

In evaluating the TESS, structural validity was examined
in 136 patients, with internal consistency and measurement
invariance studied in 191 patients. The analysis of structural
validity revealed a high risk of bias. An exploratory factor
analysis was conducted with one factor explaining 74.4% of
the variance of all items. Internal consistency showed low
risk of bias, with Cronbach’s alpha 0.97 (95% CI 0.97-0.98).
Results for measurement invariance were inconsistent, pos-
sibly due to variations in study populations. Risk of bias
for the assessment of measurement invariance was high and
one study reports a significant correlation of TESS with age
(rho=-0.23, p=0.006) and BMI (rho=— 0.25, p=0.006).
As for the QuickDASH, internal consistency and measure-
ment invariance were assessed in 55 patients, with a high
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Studies included in review
(n=59)

Reports excluded:
Ineligible due to study
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Outcome measurement not
patient-reported (n = 11)
Validation of PROM (n = 3)
PROM as outcome
measurement in trial (n = 2)
Full-text unavailable in English
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Systematic review (n = 1)
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Flow diagram of search 1
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Functional status

Health-related quality of life
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risk of bias. Cronbach’s alpha was 0.930 (no CI reported)
and there were no significant correlations (with BMI, age,
gender).

Other measurement properties

Reliability of the TESS was evaluated in 136 patients and
construct validity in 191 patients. Risk of bias for reliabil-
ity was moderate, with an ICC of 0.95 (95% CI 0.93-0.96,
p<0.001). Risk of bias for the assessment of construct valid-
ity was high and results were in accordance with hypotheses.
For the QuickDASH construct validity was assessed in 55
patients, with high risk of bias. The results were in line with
hypotheses.

Interpretability and feasibility

There was no floor effect for the TESS and QuickDASH.
However, a ceiling effect was observed for both, with 27%
of study participants achieving the maximum score on the
TESS and 20% on the QuickDASH.

Recommendation

Due to the limited availability of evidence, a high risk of
bias, and inconsistencies in findings, we were unable to pool
or summarize the results. None of the PROMs utilized in
the STS population can be recommended for use based on
the current evidence and corresponding COSMIN analyses.

Discussion

This systematic review presents an overview of all PROMs
utilized in the STS population and a methodological evalu-
ation of these PROMs. Functional status continues to be
the predominantly researched construct, highlighting gaps
in knowledge related to mental and social wellbeing. Thirty-
nine different PROMs were identified, with the TESS,
EORTC-QLQ-C30 and EQ-5D-3L being the most frequently
utilized in the STS population. Given the scarcity of evi-
dence, high risk of bias, and inconsistencies in results, it is
not feasible to recommend any of the PROMs for use in the
STS population at this time. Notably, there persists an inad-
equacy of knowledge on content validity of PROMs utilized
in the STS population, the most important measurement
property. The development of only one PROM, the TESS,
involved STS patients and one content validity study has
been conducted. Both were of inadequate quality; the con-
tent validity study additionally revealed insufficient content
validity of the EORTC-QLQ-C30 in the STS population.
Research conducted with PROMs of questionable or
undetermined quality is prevalent [92], which is consistent

@ Springer

with the review’s findings. This could be attributed to the
fact that more than half of the employed PROMs were
generic. Generic PROMs, such as the EQ-5D, have proven
to result in sufficient measurement properties in wide varia-
tions of populations [90, 93], so validation in specific popu-
lations is sometimes argued to be unnecessary. Measurement
properties of generic PROMs can however vary, for instance
the measurement properties of the EQ-5D in patients with
mental health disorders were found to be doubtful [93, 94].
Hence, validation of generic PROMs in specific populations
is recommended before use, which is in line with the COS-
MIN methodology [21].

Pressure on health care systems to improve quality and
control costs has resulted in the development of value-based
care [95]. In a value-based health care system, efficiency is
analyzed by calculating quality-adjusted life years (QALYs).
The QALY is a measure of survival weighted by a coefficient
that expresses a state of health (utility value) in comparison
with perfect health [91]. PROMSs, such as the EQ-5D, are
used in value-based care to determine the patients’ health
state and corresponding utility value. The utility value is
therefore directly related to the ability of the PROM to meas-
ure outcome of a health state in a specific patient population.
Assessing PROM quality is ethically important, as patient
invest time and effort in providing information about their
health status. Also, the relevance of evaluating PROMs
lies in producing credible and generalizable data to ensure
evidence-based medicine, and promotes individualized and
value-based healthcare.

Recent reviews have emphasized the importance of devel-
oping a specific instrument to capture the patient experience
of STS diagnosis, treatment and follow-up [28, 30-32]. The
rationale for developing a new instrument is to analyze the
specific experience of diagnosis, treatment and follow-up of
STSs, as its rarity is expected to result in a different experi-
ence than tumors of more frequent occurrence. The TESS,
a sarcoma-specific PROM, has been the PROM used most
frequently in the STS population [11]. Based on our analy-
sis, there is limited supporting evidence for the TESS effec-
tively assessing functional status. Since the development
of the TESS, improved treatment options have resulted in
decreased morbidity. The qualitative study of Martins et al.
[96] including STS patients at various stages from diagno-
sis indicates that 68% of issues affecting STS patients were
related to mental wellbeing, such as anxiety, depression and
distress. In that study, it is stated that their top-rated items
on functional status do not reflect those included in existing
measures. The construct and items evaluated by the TESS
may therefore not be that relevant in the current time. These
findings, along with the prospective outlook on value-based
health care, stress the importance of systematically analyz-
ing measurement properties of existing PROMs, as well as
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performing qualitative research in specific patient popula-
tions to determine relevant content.

Considerable effort has been put into identifying all
PROM s utilized in the STS population. This involved thor-
ough searches of two large biomedical databases without
time limits, as well as citation tracking. Some PROMs that
could be applicable for use in STS patients may not have
been included because they have not been utilized to meas-
ure outcomes in the STS population. Additionally, the search
was limited to two biomedical databases and may have
missed articles in other fields. No grey literature review was
undertaken. The current review is the first to explore meth-
odological quality of PROMs in the STS population using
the COSMIN guidelines. Owing to the paucity of available
evidence, we could not offer summarized or pooled results.
Nevertheless, this review marks an initial move towards
elevating the standard of research with PROMs in the STS
population. Consolidating the findings of the searches per-
taining to our two objectives within a unified review facili-
tates access to information on previous employed PROMs
and our recommendations from existent evidence.

To identify PROMs, we opted to exclude trials that ran-
domize treatment. While this may be viewed as a limitation
of our review, it serves to mitigate bias in our findings. By
focusing solely on PROMs which share a common intended
purpose, we ensure greater consistency and reliability in our
analysis. The review is limited by the absence of protocol
registration prior to commencement, a step that was over-
looked due to the lack of anticipation for duplication. How-
ever, our eligibility criteria, design, and objectives remained
consistent throughout the process. The assessment of content
validity was tailored to fit the target population of the current
review and the limited available literature in the context.
According to the COSMIN guidelines, it is recommended to
assess all PROM development studies based on their target
population. We focused solely on evaluating PROMs devel-
oped involving STS patients, as this aligns with the specific
target population of our review. In addition, reviewers are
recommended to rate the content validity of the PROMs,
considering evidence from PROM development studies and
content validity studies within the specific target popula-
tion. The scarcity of knowledge on the content of (aspects
of) health-related quality of life in STS patients and the
absence of both PROM development and content valid-
ity studies posed limitations. These limitations prevented
reviewers from carrying out the assessment, as it would lack
an evidence-based foundation.

The utilization of PROMs has seen a rise in the last
twenty-five years, leading to a substantial increase in the
number of available PROMs. This review marks the first sys-
tematic exploration of evidence regarding the measurement
properties of PROMs used in the STS population. Given
the restricted available evidence on the quality of PROMs

employed in the STS population and considering future per-
spectives, now is an opportune time to change the narrative.
This involves exploring relevant content specific to the STS
population and subsequently choosing the most appropri-
ate PROM to measure it. While existing PROMs may have
potential suitability for application in the STS population, it
is imperative to investigate their methodological quality to
ensure the validity and reliability of outcomes.
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