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Abstract

Background Risk prediction models (RPM) can potentially improve treatment decisions by providing personalized
survival estimates for different treatment options, but their effectiveness is uncertain. The VALUE-PERSARC study
evaluated the impact of the PERsonalised SARcoma Care (or PERSARC) RPM on decision-making quality in patients
with high-grade extremity soft tissue sarcomas (STS).

Methods A parallel cluster randomized controlled trial was conducted in seven Dutch hospitals, assigned to usual
care (control) or care with PERSARC (intervention). PERSARC supported treatment recommendations and informed
patients about personalized risks and relevant treatment options. The primary outcome was decision-making
quality, measured by patients' knowledge of treatment risks and benefits and decisional conflict (Decisional Conflict
Scale). Secondary outcomes included the Cancer Worry Scale (CWS), Shared Decision-Making (SDM-Q9), number of
treatment options discussed and treatment choice.

Results This study enrolled 120 patients: 53 patients in the control group and 67 patients in the intervention
group. No significant differences were observed between the control and intervention groups in patients'adequate
knowledge (respectively 82% vs. 86%) and decisional conflict (respectively 23.1 [15.5] vs. 18.9 [12.8]). Scores on the
CWS (11.7 [3.3] vs. 11.0 [3.5]) and SDM-Q9 (13.3 [4.0] vs. 15.6 [3.3]) were also similar. Treatment choices did not differ
significantly between groups. However, clinicians in the intervention group were significantly more likely to discuss
multiple treatment options (93% vs. 35%).
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Conclusion While PERSARC did not significantly improve patients' knowledge or decisional conflict, it led to more
frequent discussion of multiple treatment options by clinicians. This may be an important step towards enhancing
shared decision-making in practice. Trail registration: The VALUE-PERSARC study was registered on January 8, 2021 in
the Netherlands Trial Register (NL9160) and updated on January 23, 2023 in ClinicalTrials.gov (NCT05741944).

Trial registration The VALUE-PERSARC study was initially registered in the Netherlands Trial Register (NL9160) on
January 8, 2021, and subsequently updated in ClincicalTrials.gov (NCT05741944) on January 31, 2023.

Keywords Risk-prediction model, Informed decision-making, Clinical consultation soft-tissue sarcoma

Background

Soft-tissue sarcomas (STS) are a rare and diverse group of
tumors accounting for approximately 1% of all adult can-
cers [1] with an estimated incidence of 4 to 5 cases per
100,000 people annually [2]. STS can develop in any ana-
tomical site but most commonly occur in the extremities
(60%) [3]. Over 60% of these cases are high-grade, aggres-
sive subtypes, associated with poor outcomes, includ-
ing a 10% rate of local recurrence, a 50% rate of distant
metastases, and a 45% five-year survival rate [4—6].

The primary treatment for high-grade extremity STS
typically involves surgery and/or (neo)adjuvant radio-
therapy. Each option comes with distinct benefits and
risks, and there is no clear consensus on the optimal
approach. For instance, while achieving tumor-free resec-
tion margin during surgery may improve survival, it can
impair quality of life by affecting limb function [6-8].
Conversely, (neo)adjuvant radiotherapy (RT) may allow
for narrower surgical margins, preserving function with-
out compromising survival, but it carries risks of side
effects like infections, wound healing problems, and radi-
ation-induced functional deficits [9-11].

Given the lack of conclusive evidence on the optimal
treatment approach [12, 13], and the different percep-
tions of risks and benefits by professionals and patients,
decision-making for STS patients should ideally involve
an assessment of each option including personalized
risks. Currently, treatment decisions are often based on
standard information, which typically involves general
descriptions of treatment options and outcomes, which
limits patients’ ability to weigh the benefits and risks
tailored to their own circumstances. This can lead to
decisions that may not align with patients’ preferences,
increased uncertainty and decisional conflict about
which treatment is best for their personal situation [14].

Decision support tools, such as risk-prediction models
(RPMs), can provide personalized prognostic informa-
tion, potentially improving decision quality by helping
patients understand their individual risks and benefits
and facilitating more active participation in treatment
decision-making [15-17]. To address the need for per-
sonalized information for STS patients, our research
group developed and validated an RPM (PERsonalised
SARcoma Care (PERSARC)) [18-20], which provides

individualized risk estimates for treatment options based
on factors such as patient’s age, tumor size, depth and
histology. A previous study showed that clinicians using
PERSARC were able to estimate local recurrence (LR)
and overall survival (OS) more accurately [21]. Notably,
in this study the MDT adjusted their preferred treatment
in two-thirds of cases after using PERSARC, primarily
due to higher estimated survival rates. These findings
suggest that PERSARC can influence clinical decision-
making by providing more individualized prognostic
information, potentially leading to treatment plans that
are better tailored to each patient’s clinical profile. How-
ever, it remains unclear whether the use of PERSARC in
consultations also improves patients’ decision quality.

Therefore, the VALUE-PERSARC study aimed to eval-
uate whether PERSARC enhances decision-making by
improving patients’ knowledge of personalized risks and
reducing decisional conflict. We hypothesized that PER-
SARC would promote informed discussions between STS
patients and clinicians, leading to better knowledge and
decisions more aligned with patient’s values and goals
and reduced decisional conflict.

Methods

This parallel cluster randomized controlled trial (parallel
CRT) compared usual care without use of the PERSARC
RPM to care where the PERSARC RPM was used dur-
ing multidisciplinary tumor boards and during clinical
consultation to assess the impact of these approaches on
patients’ decision quality. The Medical Ethical Commit-
tee Leiden-Den Haag-Delft (METC-LDD) and six other
participating Dutch sarcoma centers approved all study
procedures (NL76563.058.21). The VALUE-PERSARC
study was initially registered in the Netherlands Trial
Register (NL9160) on January 8, 2021, and subsequently
updated in ClincicalTrials.gov (NCT05741944) on Janu-
ary 31, 2023. The VALUE-PERSARC study protocol has
been described previously [22]. The study followed the
Consolidated Standards of Reporting Trials (CONSORT)
extension guideline for reporting parallel cluster random-
ized trials [23].
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Design and randomization

The study was originally designed as a stepped-wedge
randomized controlled trial, intended to evaluate the
progressive integration of the PERSARC RPM across
multiple sites over time. However, due to challenges in
patient enrollment and the disruptions caused by the
COVID-19 pandemic, the design was adapted to a par-
allel CRT. This change allowed us to continue gathering
robust evidence on the effectiveness of PERSARC, while
accommodating the logistical challenges that arose. In
this modified design, participating hospitals (i.e., clusters)
were randomly assigned to the control or intervention
group (Table 1). Six of the seven participating hospitals
are STS expertise centers that collectively treat approxi-
mately 85% of the high-grade extremity STS patients in
the Netherlands. Randomization was performed by an
independent statistician not involved in the study’s oper-
ations prior to data collection. Due to the nature of the
intervention, blinding of allocation was not feasible.

Study population and recruitment

The study included individuals aged 18 years or older
who were newly diagnosed (histologically confirmed)
with high-grade extremity STS, and had no predeter-
mined treatment plan. High-grade was defined according
to the Fédération Nationale des Centres de Lutte Contre
le Cancer grade II and III [24]. Eligible sarcoma subtypes
were those covered by the PERSARC model, including
high- grade angiosarcoma, malignant peripheral nerve
sheath tumor, synovial sarcoma, spindle cell sarcoma,
myxofibrosarcoma, (myxoid) liposarcoma, leiomyosar-
coma, malignant fibrous histiocytoma/undifferentiated
pleomorphic sarcoma, (pleomorphic) STS not otherwise
specified, malignant rhabdoid tumor, alveolar soft part
sarcoma, epithelioid sarcoma, clear cell sarcoma, rhab-
domyosarcoma and conventional fibrosarcoma. Patients
undergoing treatment with non-curative intent or requir-
ing other treatment modalities than surgery and/or
radiotherapy were excluded from the study. To partici-
pate, all patients were required to download the VALUE-
PERSARC app on their personal mobile devices, available
through the App Store and Google Play Store.

Table 1 Parallel CRT. Inclusion and follow-up patients (n=120)
Hospital

STS center 1
STS center 2
STS center 3
STS center 4
STS center 5
STS center 6
STS center 7

Control condition; usual care. Intervention condition; usual care+PERSARC.
CRT; cluster randomized control trial. STS; soft-tissue sarcoma

Time

control

intervention
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The recruitment process of patients was identical for
the hospitals in the control and intervention group. Eli-
gible patients received information about the study
from their treating physician and/or specialist nurse.
After providing signed informed consent, patients were
given an activation code by their physician to enable the
VALUE-PERSARC app. This code automatically assigned
patients to the randomized hospital condition, either
control or intervention.

Intervention

The VALUE-PERSARC app was also used for data col-
lection purposes. For patients in the control group, the
app did not include the PERSARC RPM (Supplementary
file 1); it was only used to collect baseline characteris-
tics, such as patients age and tumor type, and included
questionnaires to gather outcome data. In the interven-
tion group, the VALUE-PERSARC app included the PER-
SARC RPM which was integrated into usual care at two
key points in the decision-making process. First, STS
clinicians used PERSARC predictions during multidisci-
plinary tumor board (MTB) meetings to guide treatment
recommendations. Second, the oncological or orthope-
dic surgeon utilized PERSARC prediction during patient
consultations to explain the diagnosis and discuss the
benefits and risks of all relevant treatment options. The
VALUE-PERSARC app was specifically designed to be
patient-friendly and provided prognostic estimates for
each treatment option based on the characteristics of the
individual patient (Supplementary file 1). Once a patient
was assigned to control or intervention group and set up
their account, they remained in that version of the app
for the duration of the study.

Blinding

Patients were given general information about the study’s
purpose, which was described as comparing different
approaches to communicating treatment risks and ben-
efits. Specific details about the study design and inter-
vention were not disclosed to prevent bias in patients’
responses based on their group assignment. Due to the
nature of the intervention, it was not possible to blind
clinicians treating STS patients. Researchers were not
blinded for practical reasons, such as when assistance
was needed in installing the VALUE-PERSARC app.

Outcome measures

The primary outcome, decision-making quality, was
assessed one week after the treatment decision using
questionnaires. It included two components: patients’
adequate knowledge of risks and benefits of each treat-
ment option and experienced decisional conflict.
Patients’ knowledge was evaluated with a self-devel-
oped, STS-specific, 6-item knowledge questionnaire



Kruiswijk et al. BMC Medical Informatics and Decision Making

(Supplementary file 2). Patients’ knowledge was dichot-
omized (i.e., adequate vs. inadequate). In this study,
knowledge was considered adequate if at least 50% of the
statements were answered correctly, corresponding to a
score of >3 out of 6 [22]. Decisional conflict was assessed
using the Decisional Conflict Scale (scored 0-100), where
scores below 25 indicate the ability to implement a deci-
sion, while scores above 37.5 suggest decision delay.
Higher scores reflect greater conflict [15].

Secondary outcomes included cancer-related worry
(measured using the Cancer Worry Scale (scored 0-100,
with higher scores indicating greater worry) [25] and
patients’ perception of their involvement in decision-
making, assessed using the Shared Decision Making
(SDM-Q-9) (scored 0-100, with higher scores indicating
a higher level of experienced SDM) [26]. These outcomes
were evaluated one week after the treatment decision.
Other secondary outcomes included the anticipated
treatment choice (i.e., surgery and/or (neo)adjuvant
radiotherapy) and the number of treatment options dis-
cussed. The latter was collected through a checklist send
to clinicians after each consultation. Clinicians were
asked to indicate how many and which treatment options
were discussed during the consultation. The number of
treatment options was then dichotomized into one or
two or more options to allow for multilevel analysis. The
checklist was e-mailed immediately after each patient
consultation, with reminders sent after one week (Sup-
plementary file 3).

Sample size

The sample size calculation is described in more detail in
the study protocol [22]. The sample size calculation was
based on the Decisional Conflict Scale, with previous
research reporting effect sizes for interventions ranging
from 0.4 to 1.2 [15]. Drawing from similar studies involv-
ing cancer patients, we assumed a conservative mean dif-
ference of 0.30 and a standard deviation of 0.5, resulting
in an effect size of 0.6 [27, 28]. To achieve 80% power and
taking into account an intraclass correlation coefficient of
0.1, we estimated that 52 participants per group (104 in
total) would be required. Allowing for a 10% loss to fol-
low-up, we aimed to recruit at least 120 patients.

Statistical analysis

An intention-to-treat approach was used for all analy-
ses. Since randomization was conducted at hospital level,
baseline patient characteristics (age, gender, ASA physi-
cal status classification, educational level) and tumor
characteristics (size, depth, grade, location, and histo-
logical subtype) were compared between study groups.
Differences between groups were assessed using t-tests
for continuous variables and x2 tests for categorical

(2025) 25:345

Page 4 of 9

variables. If the assumption of normality was violated, a
non-parametric test was applied.

Sum scores for the DCS, CWS, and SDM-Q-9 ques-
tionnaires were calculated according to their respective
manuals [15, 25, 26]. Primary and secondary outcomes
were analysed using multilevel regression models, incor-
porating hospital as a random effect. In addition to the
main analysis, we pre-specified that if any significant
differences in baseline characteristics were observed
between groups, a sensitivity analysis would be con-
ducted to assess the robustness of the primary outcomes.
As tumor grade was the only characteristic that differed
significantly between groups, mixed-effects models were
rerun with tumor grade included as a covariate. Missing
data were handled using listwise deletion within these
models. For the knowledge outcome and the number of
treatment options discussed, a generalized linear mixed
model with a logit link function was used to account for
the binary nature of these outcomes. Mean differences
were reported for continuous outcomes, while odds
ratios and 95% CI were provided for dichotomous out-
comes. All analyses were performed using the R software
environment [29]. For all primary and secondary out-
comes, 95% confidence intervals (Cls) were provided to
report the precision of the effect estimates. A two-sided
p-value<0.05 was considered statistically significant for
other analyses where applicable.

Results

A total of 120 patients were enrolled between August
2021 and August 2024 across seven centers in the Neth-
erlands. In the control group, 53 patients were included
(28 [53%] men; mean [SD] age, 62 [13] years). In the
intervention group, 67 patients were included (38 [57%]
men; mean [SD] age, 58 [15] years). In the control group,
6% of the patients had a lower level of education, 48%
had a middle level, and 25% had a high level. In the
intervention group, these percentages were 7%, 37%,
and 31%, respectively. Patient and tumor characteristics
were similar between the two groups, except for tumor
grade (p<0.01) (Table 2). In the control group, 7% of the
patients had a lower level of education, 60% had a middle
level, and 33% had a high level. In the intervention group,
these percentages were 10%, 49%, and 41%, respectively.
Patient and tumor characteristics were similar between
the two groups, except for tumor grade (p<0.01)
(Table 2).

Both the control and intervention groups reported low
levels of decisional conflict. The unadjusted mean total
score in the Decisional Conflict Scale was 23.1 [SD 15.5]
in the control group and 18.9 [SD 12.8] in the interven-
tion group, with no significant difference between the
two groups (mean difference: -4.2; 95% CI: -9.3, 0.9)
(Table 3). Additionally, no significant differences were
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Table 2 Patient and tumor characteristics
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Table 3 Results of primary and secondary outcome measures

Characteristics Control Intervention Pvalue
(n=53) (n=67)
Age, mean (SD) 62+13 58+15 0.1
Sex
Male (%) 28 (53%) 38(57%) 0.8
Educational level
Low 3(7%) 5(10%) 0.7*
Middle 25 (60%) 25 (49%)
High 14 (33%) 21 (41%)
Missing 1 16
Histological subtype
Myxofibrosarcoma 18 (34%) 15 (22%) 0.1*
MFH/UPS and NOS 9(17%) 17 (25%)
Myxoid liposarcoma 6 (11%) 16 (24%)
Dedifferentiated / Pleomorphic 7 (13%) 3 (4%)
liposarcoma
Leiomyosarcoma 4 (8%) 3 (4%)
MPNST 1(2%) 5 (8%)
Spindle cell sarcoma 3 (6%) -
Synovia sarcoma - 2 (3%)
Others 5 (9%) 6 (9%)
Tumor size, mean (SD) 9+5 9+5 0.1
Tumor depth
Superficial 15(28%) 27 (40%) 0.2
Deep 38 (72%) 40 (60%)
Tumor grade
2 17 (32%) 46 (69%) <0.01
3 36 (68%) 21 (31%)
Location
Upper extremity 8 (15%) 15 (22%) 04
Lower extremity 45 (85%) 52 (78%)
ASA score
0 41 (77%) 59 (88%) 04
1 9 (17%) 7 (10%)
>2 3 (6%) 1.2%)

*Fisher’s exact test

observed on any DCS subscale. Most patients in both the
control and intervention groups demonstrated adequate
decision knowledge (82% in the control group vs. 86%
in the intervention group), with no significant difference
between the groups (OR 1.4; 95%CI: 0.5, 3.7).

Similarly, there were no statistically significant differ-
ences between the control and the intervention groups in
terms of cancer worry (mean score: 11.7 [SD 3.3] vs. 11.0
[SD 3.5]) or patients’ perceived of involvement in shared
decision-making (mean score 13.3 [SD 4.0] vs. 15.6 [SD
3.3]). However, clinicians reported significantly more
often discussing two or more treatment options with
patients in the intervention group compared with the
control group (93% vs. 35%, OR 63.9; 95%CI: 1.2, 3507.5).
Despite this, nearly all patients received surgery with pre-
operative radiotherapy (89% vs. 88%), with no differences
observed between the study groups.

Outcome measure  Control Intervention Model based dif-
Mean [SD] Mean[SD] ference between
N=53 N=67 intervention and

control (95%Cl)

Decisional Conflict 2314155 189+128 -4.2(-93,0.9)

Scale (DCS)

Subscales

Informed 2324160 194+144 -38(-93,1.7)

Value clarity 269+166 222+159 -4.7 (-10.5,1.1)

Support 194+159 163+143 -3.1(-85,2.3)

Uncertainty 2444183 1901142 -39(-116,3.7)

Effective decision 220+17.7 180%140 -4.0(-9.7,1.6)

missing 2 -

Cancer Worry Scale  11.7+33 11.0+£35 -0.6 (-1.9,0.6)

(CWS)

missing 2 -

Shared Decision- 13.3+4.0 156+3.3 1.8 (-0.8,4.4)

Making (SDM-Q-9)

missing 3 2
Control Intervention  OR (95% Cl)
(n(%)) (n(%))

Adequate 14(05,3.7)

knowledge

No 9 (18%) 9 (14%)

Yes 42 (82%) 56 (86%)

missing 2 2

Treatment options 63.9(1.2,3507.5)

discussed

One 26 (65%) 3(7%)

Two or more 14 (35%) 42 (93%)

missing* 13 22

Options**

RO 9 (22%) 40 (93%)

RO+ pre-op RT 37 (90%) 44 (100%)

RO+ post-op RT 6 (15%) 17 (40%)

R1-2 1 (2%) 5(12%)

R1-2+pre-op RT 6 (15%) 10 (23%)

R1-2+4post-op RT 3 (7%) 3(7%)

missing 13 22

Treatment choice

RO 5 (9%) 6 (9%)

RO+ pre-op RT 47 (89%) 59 (88%)

RO+ post-op RT - 1 (2%)

R1-2 - -

R1-2+pre-op RT 1 (2%) 1 (2%)

R1-2+post-op RT - -

missing - -

*Completed checklists in control group: center 1 (19/19), center 2 (12/18), center
3 (8/13), center 4 (1/3). Completed checklists in intervention group: center 4
(24/37), center 5 (18/24), center 7 (1/3). **these percentages do not add up to
100% as multiple options were possible

In addition to the main analysis, we conducted a sen-
sitivity analysis adjusting for tumor grade, as this was
the only baseline variable that showed a significant dif-
ference between the study groups. Mixed-effects models
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were rerun with tumor grade included as a covariate to
examine whether this affected the results for the primary
outcomes. The findings remained materially unchanged.

Discussion

The VALUE-PERSARC study found that integrating the
PERSARC RPM into the decision-making process of
patients with soft-tissue sarcoma did not significantly
improve the decision quality. Patients’ knowledge of
treatment risks and benefits, levels of decisional conflict,
in cancer worry, patients’ perceived level of shared deci-
sion-making, and treatment choice were similar across
groups. However, clinicians in the intervention group
were significantly more likely to discuss multiple treat-
ment options compared to those in the control group.
Although this behavioral change did not yet translate into
improved patient-reported outcomes, it may represent an
important intermediate step in fostering more informed
and collaborative decision-making. Such shifts in clinical
communication are critical enablers of shared decision-
making and may, over time or in combination with other
strategies, contribute to better patient engagement and
decision quality.

Results in context

Over the past few decades, numerous risk prediction
models (RPMs), such as PERSARC, have been developed,
updated and validated to support medical decision-mak-
ing [30-33]. These models are often evaluated solely on
their statistical performance, while their integration into
clinical practice involves more complex decision-making
processes, such as determining the added value of (neo)
adjuvant therapies in collaboration with patients but also
incorporation in the workflow of clinicians. Therefore,
using an RPM in clinical consultations should be viewed
as an intervention in itself, and its impact on clinical
decisions and, ultimately, on patient outcomes should be
assessed [34]. Although the importance of such evalua-
tions is increasingly recognized, studies examining the
impact of RPMs on (shared) decision-making and patient
outcomes are still rare and often considered difficult to
implement [30, 34-36]. To the best of our knowledge,
this is the first clinical validation study that evaluated
the effect of an RPM in terms of decision quality from
patients’ perspective in the context of sarcoma care.

The PERSARC RPM, integrated into the VALUE-PER-
SARC app, was designed to foster deliberation between
STS patients and clinicians, with the aim of improving
patients’ understanding of the treatment risks and ben-
efits. This approach intended to facilitate treatment deci-
sions that align more closely with patients’ values and
goals, thereby reducing decisional conflict. However,
while clinicians in the intervention group discussed sig-
nificantly more treatment options, this did not translate
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into improved patient outcomes. The lack of effect
observed may be attributed to the inconsistent or sub-
optimal use of PERSARC in the clinical consultation in
the intervention group, as demonstrated in a convergent
mixed-methods study conducted alongside the trial [37].
This study revealed that PERSARC was primarily used
to support and confirm clinicians’ preferred treatment
plans rather than promote (shared) decision-making.
So, while PERSARC was intended to encourage patient
deliberation and help weigh treatment risks and ben-
efits, it often resulted in implicit steering by clinicians
towards a specific treatment option, leaving patients feel-
ing they had no genuine choice. Moreover, if patients
were not made aware of or not encouraged to consider
alternative treatment options, they were less likely to
improve their knowledge of risks and benefits of treat-
ment options or to experience any decisional conflict.
Additionally, patient-related factors may have played a
role in the lack observed improvement in outcomes. For
instance, limited health literacy could have influenced
patients’ ability to process complex risk estimates and
engage with the information provided through PERSARC
[38, 39]. This is particularly relevant given the emotional
and cognitive demands of receiving a cancer diagnosis
and making treatment decisions. Future studies should
consider assessing patients’ health literacy levels and tai-
loring communication strategies accordingly to ensure
that personalized risk information is both accessible and
meaningful.

The results of this study align with broader literature on
decision supporting interventions, such as decision aids,
where clinicians frequently fail to properly elicit patients’
values and preferences to guide treatment decisions, even
when using such tools [37, 40—42]. They also highlight
that simply introducing a tool like PERSARC is insuffi-
cient. Clinicians need structured support and training to
use these tools effectively. This includes becoming aware
of the tool’s purpose beyond risk calculation, being will-
ing to engage in shared decision-making, and receiving
guidance on how to integrate RPMs meaningfully into
clinical consultations. Training should also cover practi-
cal strategies for communicating risk estimates, support-
ing patient deliberation and conducting well-structured
consultations (i.e., making more effective and efficient
use of consultation time), to truly facilitate informed/
shared decision-making.

Implications

The success of using RPMs to support personalized deci-
sion-making in clinical encounters relies on recognizing
patients’ values, opinions, and treatment preferences
which may differ from those of clinicians [43]. There-
fore, it is essential to discuss viable treatment options in
a neutral manner, adhering to the principles of shared
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decision-making. This allows patients to adequately
weigh treatment risks and benefits and make informed
choices that align with their personal circumstances. So,
when using RPMs to personalize decision-making, it is
essential to combine this use with proper application of
SDM, only then will the use of RPMs truly impact treat-
ment decisions.

Strength and limitations

To our knowledge, this is the first clinical validation study
evaluating the impact of RPMs on patients’ decision
quality during clinical consultation. However, several
limitations should be noted. First, the study design was
changed from a stepped-wedge to a parallel cluster RCT.
While the stepped-wedge design would have allowed
for a more robust assessment of the gradual integra-
tion of the PERSARC RPM—and was considered highly
suitable given the study’s implementation focus and the
shared interest among participating hospitals in eventu-
ally adopting the tool—it became unfeasible due to chal-
lenges in patient enrollment and the disruptions caused
by the COVID-19 pandemic. Switching to a parallel clus-
ter RCT enabled the inclusion of additional centers and
ensured sufficient data collection. Despite this change,
the study remains an important step toward evaluat-
ing the broader impact of RPMs in routine care. Second,
there were many missing values in the clinician check-
list, as clinicians often did not report how many or which
treatment options were discussed. Nevertheless, these
missing data were evenly distributed across hospitals
and conditions, making it unlikely that they had a sub-
stantial impact on our results. Third, selection bias may
have occurred, as clinicians may have enrolled a selec-
tive group of patients into the clinical trial, rather than
including all patients they encounter in daily practice. For
example, older patients may have been underrepresented,
particularly if clinicians were uncertain about the added
value of radiotherapy, even when PERSARC indicated
that it could be helpful for them. Fourth, while evidence
is growing regarding the effectiveness of decision support
tools, including RPMs, in improving quality of care and
decision-making processes, there is currently no consen-
sus or standardization in measuring either the decision-
making process or decision quality [44]. For instance, the
use of decisional conflict as an endpoint is debated - care-
ful deliberation on treatment options and personal values
may increase conflict rather than reduce it, even though
it reflect a more informed decision-making process [45].
This lack of standardization of outcomes measures com-
plicates the interpretation of our results and makes com-
parison with other studies challenging. Finally, we used
a self-developed knowledge questionnaire that was not
extensively validated. As a result, it may not have been
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sensitive enough to capture the fully capture the nuances
of patients’ understanding.

Conclusion

In conclusion, while RPMs like PERSARC hold prom-
ise for supporting decision-making, their effective inte-
gration into clinical consultations remains challenging.
In this study, the PERSARC RPM did not significantly
improve patient-reported decision quality for patients
with high-grade STS in the extremities. This may partly
reflect inconsistent or suboptimal use of PERSARC dur-
ing the consultations. However, the increased discussion
of multiple treatment options in the intervention group
suggests a meaningful shift in clinician behavior toward
more informed and collaborative decision-making. Such
changes may represent an important intermediate step
in the adoption of RPMs and their potential to enhance
shared decision-making. These findings underscore that
simply introducing RPMs is not sufficient; clinicians
need support in how to apply them effectively apply in
practice. Training should include practical guidance
on communicating risk estimates, supporting patient
deliberation, and structuring consultations efficiently to
enable truly informed and shared decision-making.
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