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practice. PA-F12 has shown low clinical relevance. Implications for Practice: Using
ePROMs appears to be reasonable to obtain clinically relevant patient information and to
evaluate the quality of care in sarcoma centers.
Despite more than 100 subtypes, sarcoma is a rare dis-
ease with an incidence of approximately 400 cases
per year in Switzerland.1 Diagnosis, therapy, and care

of patients with sarcoma are often challenging for healthcare teams
because of their rare status.2 The provision of good quality care re-
quires a specialized, interprofessional, and multidisciplinary health-
care team that can address the complex care needs of the patients
and their relatives.3 Overall, patients with sarcoma often experience
heavy physical and psychological burdens caused by the indicated
therapy, such as surgery, chemotherapy, and/or radiotherapy. These
burdens also impact their families emotionally and financially.4

Healthcare professionals providing targeted information throughout
the care pathway can support patients and their families to feel better
informed about the care trajectory and to cope with the diagnosis
and its multidimensional impact.5 However, there are only a few
healthcare professionals in Europe with specialized knowledge in
caring for patients with sarcoma who can provide the targeted care
that is needed.6 In a bid to address the specific care demands related
to the diagnosis, dedicated sarcoma centers were established.7,8

There are indications that such centers account for higher survival
rates, better patient experience, and higher quality of care during
the care trajectory, and especially at the end-of-life stage.9,10 Sar-
coma centers were integrated into the Swiss healthcare system in
2013, and some centers have employed advanced practice nurses
(APNs)11 similar to other cancer care centers, for example, prostate
cancer,12 lung cancer,13 breast cancer,14 and hematological cancer.15

Advanced practice nurses are seen as an effective solution to address
the complex care needs of patients with cancer and their relatives.
The APN’s multiple interventions, which are aimed at assessing
standardized patients’ and relatives’ needs along the care trajectory
and supporting each patient’s self-management, result in timely care
coordination within the interprofessional team and better patient
outcomes in coping with the therapeutic adverse effects.10,16

Electronic patient-reported outcome measures (ePROMs) are
evolving tomonitor symptoms and needs of patients diagnosedwith
cancer and to evaluate care quality.17–19 Patient-reported outcomes
are understood as any report on the status of a patient’s health con-
dition that comes directly from the patient, without interpretation
of the patient’s response by a clinician or anyone else.20 Tradition-
ally, patient-reported outcome measures are used for the quality as-
surance of medical treatment,21 but ePROMs can also be used as
part of clinical practice and performance measurement.17,22,23 In
this context, measures can directly inform the care planning, for ex-
ample, by APNs, allowing them to take into account the patient’s
responses with respect to their symptoms and needs.19,24

For example, one scoping and one narrative review summarized
patient-reported outcome measures used with patients with sarcoma
and concluded that quality-of-life outcomes and functional outcomes
were usedmost often.18,25On the other hand,measures assessing un-
met needs and psychological outcomes were assessed less often be-
cause of differences in project aims.18 However, a common under-
standing that patient-reported outcome measures are necessary to
monitor the quality of care in sarcoma centers is lacking.18,25 In
E396▪Cancer NursingW, Vol. 47, No. 6, 2024
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Switzerland, ePROMs are still innovative in cancer care, used tomon-
itor cancer symptoms and to evaluate APN cancer services. Therefore,
there are no accepted benchmarks in this context.26,27

In summary, ePROMs present an innovative strategy to assess
standardized cancer care needs and to monitor symptoms along
the cancer care trajectory.22 Only one study could be found
researching the implementation and use of ePROMs by APNs in
cancer care,15 and another publication could be found describing
the contribution and role of a clinical nurse specialist in a tertiary sar-
coma referral service.28 No study was found that addressed the use
of ePROMs by APNs in the care of patients with sarcoma and
how the electronic measures could inform the planning of care. Ad-
dressing the research gap, the objective of this pilot study was to sup-
port 3 sarcoma centers (2 with APN service, 1 without APN service)
during the implementation of ePROMs as a preparatory step when
planning for an experimental study.
n Research Aim

The aimwas to explore the potential of ePROMs as a tool to describe
the quality of care in sarcoma centers and assess the patient’s quality of
life, physical functionality, the amount and burden of needs, and fear
of progression, as well as distress in sarcoma center care.
n Methods

Design and Study Sites

A multicenter longitudinal pilot study design was chosen.29 This
design is deemed most suitable to measure ePROMs at defined
time points along the cancer care trajectory. Because of the status
of sarcoma as a rare disease, a multicenter approach was chosen to
ensure a sufficiently large sample size. Three university hospitals
with certified sarcoma centers located in the German-speaking
part of Switzerland were included. Two of the centers offer a spe-
cialized APN service; 1 center does not.

All 3 hospital sites are certified according to the requirements of
the European Cancer Centre Certification Programme30 andmight
have a comparable infrastructure for treatment and care provision
for patients with sarcoma. However, information was provided by
each hospital site to compare context criteria, such as operation tech-
nique and surgeons’ experience, the number of operations per year,
whether psychosocial care was provided, and the characteristics of
the APN service. The main difference between the sarcoma centers
was thus the implementation of an APN service; 2 sarcoma centers
had implemented 1 APN each. In addition to the APNmaster’s de-
gree, one of the APNs held a postgraduate diploma in “interdisci-
plinary psycho-oncology counseling,” whereas the other had started
the diploma course. Patients in the 2 sarcoma centers with APN service
received direct clinical support during the diagnostic and therapeutic
Geese et al

 Health, Inc. All rights reserved.



Figure 1▪Points in time of measurement and related care provision of the intervention and the comparison group.
Abbreviations: APN, advanced practice nurse; T, point in time.

D
ow

nloaded from
 http://journals.lw

w
.com

/cancernursingonline by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

4/O
A

V
pD

D
a8K

2+
Y

a6H
515kE

=
 on 12/03/2024
phases and on demand in the follow-up phase. Figure 1 summarizes
the care provided in this study. The setup facilitated an analysis of
whether ePROMs reflect the impact of an APN service.

Conceptual Framework
The conceptual framework usedwithin this study and the foundation
of the APN services for patients with sarcoma and their relatives is the
person-centered practice framework.31,32 This framework is interna-
tionally recognized and follows the processes of empowering health-
care professionals to deepen and strengthen their relationship with
the patient by being aware of the patient’s beliefs and values, being
sympathetically present, and engaging authentically. Providing ho-
listic care by assessing patient needs along the illness trajectory and
involving them in the shared decision-making process ensure
person-centerednursing andmight result in person-centeredoutcomes,
such as good care experience, involvement in care, feeling of well-
being, and a healthful culture. In the context of the APN services,
person-centeredness is provided by interventions such as standardized
consultation during diagnosis, treatment and follow-up until 6 weeks
postoperative, clinical and holistic needs assessment, distress screening,
psychoeducation, counseling, planning, and coordinating care in
an interprofessional and interdisciplinary team. Interventions support-
ing the healthcare team are mentoring and coaching of healthcare
professionals and assessing the needs of other healthcare providers
in the interprofessional and multidisciplinary context.

Sampling and Recruitment

Patients were included when diagnosed with sarcoma of the up-
per or lower extremity that required surgical therapy during the
study or shortly before. A list of all relevant diagnoses was defined
and used for recruitment. In the sarcoma centers with APN ser-
vice, patients were recruited by the APN; in the sarcoma center
without APN service, a study coordinator recruited the patients.
Patients were informed orally and in writing about this project
and their rights and provided their consent to participate.

Participants had to speak and understand German or French.
Furthermore, patients at a center with APN service had to have at
least 1 consultation with the APN during their care trajectory.
Excluded were patients who were younger than 18 years at the
time of diagnosis, who had a cognitive impairment, who had re-
ceived their treatment outside of the participating sarcoma cen-
ters, and/or whose follow-up care was planned abroad.
ePROM in Sarcoma Care
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Outcome Measures
A literature review was performed to identify the most relevant outcome
measures. Although no study was found that focused on APN services
for patients with sarcoma, there are publications that support outcomes
such as quality of life, functional outcomes, and aspects of mental health.
Hence, the following patient-reported outcome measures were chosen.

• Quality of life—measured by the instrument EQ-5D-5L CH,33 a re-
liable and valid questionnaire adapted for Switzerland; includes 5 items
with general questions about, for example,mobility, pain, discomfort, fear

• Unmet needs—assessed by the Pearlman Mayo Survey of Needs
(PMSN),34 a valid and piloted questionnaire developed for patients
with cancer by the Moncrief Cancer Institute; includes 50 items
(needs) assessing, for example, daily living, emotional and spiritual
needs, and the needs level of burden

• Distress—assessed by the National Comprehensive Cancer Network
(NCCN) Distress Thermometer,35 without screening of needs, which
is an evaluated screening instrument to detect psychosocial distress in
patients with cancer using a scale (thermometer) ranging from 0 (no
distress) to 10 (extreme distress) to determine the magnitude of psy-
chosocial distress in the last week

• Fear of progression—measured by the instrument PA-F12,36 a reliable
short-form questionnaire to assess fear of progression, consisting of 12
items about personal expectations regarding the course of the disease
and possible future concerns

• Physical functionality—the Toronto Extremity Salvage Score (TESS),37

an evaluated and validated questionnaire with 35 items assessing the pa-
tient’s daily activities and physical functionality (eg, dressing, grooming,
social participation)

The authors of these 5 instruments granted permission to use their
questionnaires. To characterize the sample, data were also collected on
education, personal circumstances, and information about therapies.

Data Collection
Data were collected between October 2020 and September 2021
(12 months) at 4 points in time: postdiagnosis (T1), 6 weeks post-
surgery (T2), 3months postsurgery (T3), and 6months postsurgery
(T4). Each hospital site used its own data collection software. Sar-
coma centers with APN service used Lime Survey (version 3.28.17,
LimeSurvey GmbH, Hamburg, Germany) or Heartbeat (version
7.27.0, HRTBT Medical Solutions GmbH, Berlin, Germany), and
the center without APN service used REDCap (version 12.5.10,
REDCap Consortium). On the day of hospital admission, partici-
pants were asked to provide an email address. The APN or study co-
ordinator then provided a link to the ePROMs at the defined times.
Patients without the opportunity to communicate via email received a
Cancer NursingW, Vol. 47, No. 6, 2024▪E397
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printed version of the PROM.At the end of the data collection phase,
all results were anonymized and compiled into one final data set.

Data Analysis

The final data set was analyzed by means of descriptive statistics,
including mean, minimum, maximum, median, and SD. The
software packages used were Excel (version: 2019/1808; Microsoft
Corp, Redmond, Washington), SPSS (version 28.0.1.0; IBM Corp,
Armonk,NewYork) andR (version 4.2.1; R Foundation for Statistical
Computing, Vienna, Austria).

EQ-5D-5L CH

A sum score was calculated based on an index value set provided
by EuroQual.32 The sum score ranges from 0 to 1 on the scale.
Then, all sum scores were summarized and calculated in descrip-
tive means per point of time (mean, minimum, maximum).

PEARLMAN MAYO SURVEY OF NEEDS

Needs were identified when participants rated items at least with
1 on the Likert scale (0 = no burden to 5 = extreme burden). The
numbers of needs were summarized by means of sum. The needs
level of burden was then summarized by calculating mean, min-
imum, and maximum using the rating between 1 and 5.

DISTRESS THERMOMETER

The level of distress, ranging between 0 (no distress) and 10 (ex-
treme distress), was calculated for each point of time by mean,
minimum, and maximum.

PA-F12

The analysis was done by assigning a point value from 1 to a maxi-
mum of 5 for each item according to the scale. The higher the value,
Table 1 • Sample Characteristics

Tot

n

Tumor location
Upper extremity 13
Lower extremity 42

Type of sarcoma
Soft tissue sarcoma 34
Bone sarcoma 20
No response/unknown 1

Therapy
Surgery 47
Radiotherapy 25
Chemotherapy 6
No response/unknown 1

Length of hospital stay, mean/min/max, d 8/2/
Hospital readmissions within up to 18 d after discharge [n] 2
Age, median/min/max, y 56/24
Gender, n (%)
Male 23/
Female 32/
Other 0/0

Abbreviation: SC, sarcoma center.

E398▪Cancer NursingW, Vol. 47, No. 6, 2024
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the greater the burden. In addition, all points were added to a total
value, which ranges from12 to amaximumof 60 points. A high score
corresponds to a strong expression of progression anxiety. In our
study, the total score for all statistical evaluations was divided by 12
to obtain an averaged total score with a range of 1 to 5 points.

TORONTO EXTREMITY SALVAGE SCORE

Scores were calculated according to Trost et al.37 Each item
serves as a measure of the difficulty to complete the task. The to-
tal score for a unit means the best possible performance value (ie,
5). The scale was designed to allow participants to answer in a
nonapplicable category even if patients do not perform it in their
daily routine. Consequently, the total score of the questionnaire
was calculated in a standardized way between 0 and 100: ((sum
of total score − # items)/(possible score interval)) � 100%.
Sumof item scores = sumof “impairment” response; # items = an-
swered items excluding nonanswered items; possible score inter-
val = (5 � # items) − (1 � # items).

Ethical Considerations
This study design was assessed by the ethics committees of all study
sites, that is, Basel, Bern, and Zurich (Req-2019-00363/April 14,
2019). The study does not fall under the Swiss Human Research
Act; therefore, it was performed in line with the principles defined
in the Declaration of Helsinki.38
n Results

The 3 sarcoma centers recruited a total of 55 patients. Table 1
provides an overview of the sample characteristics. Of the partic-
ipants, 33 (60%) were married or partnered; 22 (40%) were sin-
gle, divorced, or widowed. Of the participants, 44 (80%) lived in
al SC1 SC2 SC3

% n % n % n %

24 3 21 6 29 4 20
76 11 79 15 71 16 80

62 8 57 16 76 10 50
36 6 43 5 24 9 45
2 0 0 0 0 1 5

86 12 86 21 100 14 70
46 9 64 10 48 6 30
11 1 7 4 19 1 5
2 0 0 1 5 0 0

24 8/5/15 10/2/24 7 /4 /12
0 1 1

/90 54/32/75 60/31/90 53/24/76

42 7/50 9/43 7/35
58 7/50 12/57 13/65

0/0 0/0 0/0

Geese et al
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a household of 2 ormore persons, and 11 (20%) lived on their own.
A university degree (bachelor, master, PhD) had 18 (33%), whereas
other participants had completed compulsory school (6 [11%]) and
further professional education (30 [55%]). One person did not pro-
vide information on his/her education.

Of the participants, 33 (60%) received an intervention by an
APN, and 22 (40%) did not. The 55 patients provided a total of
119 responses, with decreasing response rate over time, that is,
not all participants completed the different questionnaires at all
points in time when they were invited to do so. This also holds
true for the questionnaires sent before surgery. A total of 14 pa-
tients were recruited by sarcoma center 1 (SC1); they provided
a total of 31 responses. The 21 patients of SC2 provided 51 re-
sponses, whereas the 20 patients of SC3 added 37 responses.
Table 2 summarizes all responses for all instruments used. To il-
lustrate the differences of centers with/without APN service,
Figure 2 represents the results for the EQ-5D-5L CH, the
PMSN (dimension burden), the NCCNDistress Thermometer,
the PA-F12, and TESS. As can be seen, the scores of all 5 instru-
ments indicate a similar starting point for all patients followed by
an improvement for the group with APN service. Patients whowere
supported by an APN reported a constant number of unmet needs.
The patients without an APN service indicated more unmet needs,
which particularly increased between T2 and T3 (Table 2).

Differences in the number of needs were analyzed for all
scales of the PMSN, that is, physical, emotional, spiritual, and so-
cial needs. Patients most often reported physical needs (8 needs
Table 2 • Summary of the Results at Different Observati

T1

Responses obtained, n
SC1 (with APN) 14
SC2 (without APN) 15
SC3 (with APN) 19

Patient-reported outcomes, mean, minimum, maximum
EQ-5D-5L CH (max 1.00)
With APN 0.82, 0.07, 1.00 0.83, 0
Without APN 0.81, 0.29, 1.00 0.69, 0

PMSN, dimension needs (max 50)
With APN 12.96, 0.00, 50.00 12.95, 2
Without APN 19.00, 0.00, 36.00 18.40, 3

PMSN, dimension burden (max 5)
With APN 1.71, 0.00, 3.39 1.60, 1
Without APN 1.81, 0.00, 3.08 2.16, 1

NCCN Distress (max 10)
With APN 4.70, 0.00, 10.00 3.30, 0
Without APN 5.10, 0.00, 10.00 5.70, 1

PA-F12 (max 5)
With APN 2.00, 0.00, 4.00 2.00, 0
Without APN 3.00, 1.00, 4.00 2.00, 1

TESS (max 1.00)
With APN 0.83, 0.15, 1.00 0.72, 0
Without APN 0.81, 0.23,1.00 0.55, 0

Abbreviations: APN, advanced practice nurse; PMSN, Pearlman Mayo Survey of Nee
postsurgery; T3, responses 3 months postsurgery; T4, responses 6 months postsurgery
APN, without APN service.
Note: Thirty-three patients experienced an APN intervention, whereas 22 did not.
aOne participant provided answers only from T2.

ePROM in Sarcoma Care
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without APN service; 4 needs with APN service, median values)
followed by emotional needs (7 vs 3 needs) and social needs (4 vs
2 needs). Spiritual needs were barely reported (median 0 needs
for both groups). Figure 3 illustrates additional differences in
the overall number of needs of patients between the sarcoma cen-
ters with APN service and without.
n Discussion

This study reports on the use of ePROMs to monitor quality of
care in sarcoma centers and to inform care planning. Quality of
life, unmet needs, distress, fear of progression, and physical func-
tionality were regarded as the most relevant measures in this con-
text. Corresponding validated instruments were implemented in
3 sarcoma centers and ePROMs started at diagnosis and contin-
ued until follow-up care 6 months postsurgery. Generally, the
implementation of the ePROMswas straightforward and worked
reliably. Only a very small number of patients did not hold an
email address; that is, the use of a digital format for recording pa-
tient responses was appropriate in our population.

Despite using validated instruments, the results obtained by
the questionnaire regarding fear of progression (PA-F12) did not
differ. In contrast to the other instruments, the outcome did not
change from T2 to T4 or between centers with or without APN
service. In view of studies on cancer survivors who reported high
levels of fear of progression during the course of the disease,34 a
on Points

T2 T3 T4

7 7 3
16a 12 8
9 7 2

.43, 1.00 0.88, 0.48, 1.00 0.87, 0.76, 1.00

.36, 1.00 0.72, 0.00, 1.00 0.66, −0.02, 1.00

.00, 27.00 12.52, 1.00, 30.00 13.33, 3.00, 34.00

.00, 31.00 25.20, 8.00, 34.00 22.00, 10.00, 32.00

.00, 3.39 1.47, 1.00, 2.63 1.69, 1.00, 2.88

.00, 3.58 2.24, 1.13, 3.93 2.44, 1.50, 3.88

.00, 8.00 3.00, 0.00, 9.00 3.40, 1.00, 8.00

.00, 9.00 5.70, 1.00, 8.00 6.70, 5.00, 9.00

.00, 3.00 2.00, 1.00, 2.00 2.00, 1.00, 3.00

.00, 3.00 2.00, 1.00, 3.00 2.00, 1.00, 4.00

.34, 1.00 0.85, 0.51, 1.00 0.88, 0.68, 0.98

.19, 0.98 0.67, 0.27, 0.98 0.63, 0.24, 0.95

ds; SC, sarcoma center; T1, responses postdiagnosis; T2, responses 6 weeks
; TESS, Toronto Extremity Salvage Score; with APN, with APN service; without

Cancer NursingW, Vol. 47, No. 6, 2024▪E399

ealth, Inc. All rights reserved.



Figure 2▪Responses of the different instruments at the different observation times. The values represent the mean. A,
EQ-5D-5L. B, NCCNDistress Thermometer. C, Pearlman Mayo Survey of Needs (dimension burden). Abbreviations: APN,
advanced practice nurse; NCCN, National Comprehensive Cancer Network; T1, responses postdiagnosis; T2, responses
6 weeks postsurgery; T3, responses 3 months postsurgery; T4, responses 6 months postsurgery; with APN, sarcoma centers
1 and 3 with APN service; without APN, sarcoma center 2 without APN service.
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difference in means between centers with and without APN ser-
vice was expected, particularly due to the psychological interven-
tions provided by the APN. Possibly, the sensitivity of the
PA-F12 is too low for our population, or the intervention pro-
vided by the APN did not result in a detectable change, or our
population was less concerned about progression of their disease
at the times of measurement. Hence, this instrument or
patient-reported outcome seems less useful for the purpose
Figure 3▪Sum of all needs reported through the Pearlman May
spiritual needs. The number of needs is lower in sarcoma center
practice nurse.

E400▪Cancer NursingW, Vol. 47, No. 6, 2024
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studied here. It might be considered for use in future research
for a longer measurement period to evaluate patient-centered
interventions by APN.

Assessing the patients’ quality of life using the EQ-5 L-5D
CH seemed valuable in the context of sarcoma centers. The re-
sults of this questionnaire might give a comprehensive view of
quality of care. They showed that sarcoma centers with APN ser-
vices had higher scores for quality of life reported by the patients
o Survey of Needs, that is, physical, emotional, social, and
s with an APN service. Abbreviation: APN, advanced

Geese et al
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compared with the center without an APN; this finding is in line
with existing evidence summarizing outcomes for patients diag-
nosed with cancer following a nurse-led service by APNs.39 How-
ever, it must be assessed if the outcome is suitable to both monitor
patients diagnosed with cancer and their symptoms and evaluate
APN services at the same time. Quality of life is a multidimensional
concept that can be used, that is, to describe quality of care and a
patient’s health status.40 However, further research is needed before
a conclusion can be reached on the relevance and suitability of this
outcome for care coordination by APN.

This study confirmed that unmet needs of patients diagnosed
with sarcoma often increase over time, especially 3 and 6 months
postsurgery. Similar findings were reported in a meta-analysis about
cancer care coordination by Gorin et al.10 Identifying and coordi-
nating unmet needs in an interprofessional and interdisciplinary
team is one important intervention in APN cancer services and
can positively impact patients and their families.10 The lower
number of needs in the centers with APN service compared with
the center without such service could indicate this. This could be
interpreted as an indication of the effectiveness of an APN ser-
vice. Without such a dedicated service, it can be more challeng-
ing to address unmet needs in outpatient and inpatient care in a
timely fashion and result in a lower mortality rate.41 By using the
PMSN, in contrast to the Distress Thermometer, the number of
needs and the level of burden of reported needs can be gathered
and thus facilitate targeted care planning. However, the number
of items the PMSN entails, 50 in total, could be a barrier to keep-
ing patients motivated to complete the entire questionnaire.

The Distress Thermometer is commonly applied to screen the
level of distress experienced by the patient within the last week be-
cause it is acknowledged as a reliable and robust tool for individual
patient groups with different cancer diagnoses. Although specific ref-
erence values for patients with sarcoma are lacking,42 for example,
explored differences in psycho-oncological care for patients with
prostate cancer where nurses provided a psychoeducational inter-
vention and found similar results as in our study, the Distress Ther-
mometer was by far the shortest questionnaire, which is considered
beneficial in clinical practice.

Again, the APN service appeared to be able to effectively support
the patients as the scores obtainedwere lower comparedwith the center
without APN service. Providing psycho-oncological interventions, such
as psychoeducation, decision and peer support, and supportive counsel-
ing, seems to positively influence patients’ well-being.

Overall, patients reported high physical functionality sum
scores in this study compared with other studies using TESS in
patients with lower-extremity soft tissue sarcoma43; in this study,
highest scores were reported in sarcoma centers with APN service. The
scores generally could reflect the high quality of care providedby the sar-
coma centers. However, a power analysis is needed to collect data from
enough replies per point of time to reliably make such conclusions.
Considering the patient-centered practice framework,32 APN services
providing psychoeducation and counseling might positively influence
both psychological and functional outcomes. Whether an APN inter-
vention can indeed result in patients experiencing and thus reporting
a higher functionality remains to be investigated. Furthermore, specific
interventions initiated by the APN that are based on themonitoring of
needs, such as the PMSN, may have had an influence on higher
ePROM in Sarcoma Care
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functional outcomes. For clinical use, TESS seemed to be a help-
ful instrument to receive information on the patient’s physical
condition and to plan specific interventions.

In summary, 4 of the 5 chosen ePROMs seem relevant to con-
sider when aiming for an experimental study design. However, the
outcome quality of life seems to be more valuable when evaluating
the quality of care provided by an APN and their service instead of
monitoring the disease and informing the planning of care. On the
other hand, patient-reported outcomes such as unmet needs, the needs
level of burden, and distress would further support a person-centered
practice during the diagnosis, treatment, and follow-up phases of the ill-
ness trajectory.However, future research about the quality of care in sar-
coma centers with APN service might comprise a bigger sample size re-
cruited during a longer period (eg, 24months) to identify differences in
means/medians, for example, with an observational multicenter study
design. Taking into account that neoadjuvant therapies may have an
impact on patients’ needs and burdens and also bear the risk of having
undesirable effects, the addition of another time point by the end of a
neoadjuvant therapy, and thus before surgery, should be considered.

Strengths and Limitations
This pilot study has strengths and limitations. Overall, the study ad-
dresses patients with a rare disease. Recruiting a sufficiently large sample
in such a population is challenging for future projects. This holds par-
ticularly true if expected effect sizes are unknown and cannot be esti-
mated from previous publications related to the target population, as
this was the case here. This study, therefore, used a convenience sample.
Although themulticenter approachwas reasonable, the number of spe-
cialized sarcoma centers is small in Switzerland. Context factors such as
differences in the structures of sarcoma centers might influence the pa-
tient experience. Only one center without APN service was included.
For the 2 centers with APN service, it must be noted that there was
only one APN per center. While the underlying APN care concepts
of the 2 centers followed a similar approach, the interventions of the
2 APNs were not identical because of differences in participated
psycho-oncological course work. In addition to the impossibility of per-
forming an initial sample size calculation, this was the reason for omit-
ting a more detailed statistical analysis of the results. The descriptive
analysis of the responses, particularly related to the impact of an APN
service, did indicate a trend, but not results for generalizability.

Although the implementation of ePROMsand theuse of validated
instruments are regarded as a strength, the user-friendliness of the ap-
proach was somewhat limited by the length of the questionnaires and
the large number of items. This might have resulted in some dropouts
in the comparison group. For clinical practice, the number of question-
naires used should be reconsidered.

Despite several limitations, this pilot study added knowledge
on using ePROMs in a specific population of patients diagnosed
with cancer. This contribution is important as the field of sar-
coma care by APNs is underresearched.

Implication for Practice
The use of ePROMs appears to be reasonable to obtain clinically
relevant information, but also allows an evaluation of quality of
care, in particular, the impact of an APN service. The feedback
Cancer NursingW, Vol. 47, No. 6, 2024▪E401
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through ePROMs offers the possibility of automatically feeding
the reported outcomes into clinical documentation of the corre-
sponding patient such that the information about clinical and
supportive care needs is easily available and enables an APN to
address those needs. A logical model of the APN concept is nec-
essary to identify the outcomes that are most relevant to assess
the quality of care in sarcoma centers. Furthermore, imple-
menting ePROMs in clinical practice sustainably might be best
addressed by a stepwise approach and, for example, the use of
implementation science.17

Implications for Research

Research with patients of rare diseases is challenging with respect
to, for example, recruiting a sufficiently large sample. The results
of this pilot study show that a multicenter longitudinal design is a
suitable approach. Although the findings are preliminary, the ef-
fect sizes established here allow the sample size for a follow-up
study to be calculated effectively.
n Conclusion

The results of this multicenter longitudinal pilot study highlight
the usefulness of ePROMs to evaluate and monitor patient out-
comes in sarcoma centers with and without an APN cancer ser-
vice. The questionnaire EQ-5D-5 L, the PMSN (both dimen-
sions of number of needs and burden), and the NCCN Distress
Thermometer seemed particularly suited to this context. The
findings of this study suggest that an APN service has a positive
impact on sarcoma patients. Future research should investigate
the latter effect in more detail and should also address potential
impacts of psychosocial or psycho-oncological interventions, re-
spectively, on functional outcomes such as physical functionality.

ACKNOWLEDGMENT

The authors thank all patients who participated, the study sites for
supporting this study, and Pascale Kalbermatten for her contributions
in the analysis process. Furthermore, the authors thank Ms Rachel
Pierce, Verba Editing House, for proofreading the manuscript.

References

1. GLOBOCAN. Cancer Today. Geneva, Switzerland: World Health
Organization; 2019. https://gco.iarc.fr/today/data/factsheets/populations/
900-world-fact-sheets.pdf. Accessed May 7, 2023.

2. Weaver R, O’Connor M, Carey Smith R, Halkett GKB. The complexity of
diagnosing sarcoma in a timely manner: perspectives of health professionals,
patients, and carers in Australia. BMC Health Serv Res. 2020;20(1):711.

3. Florou V, Nascimento AG, Gulia A, de Lima Lopes G Jr. Global health
perspective in sarcomas and other rare cancers. Am Soc Clin Oncol Educ
Book. 2018;38:916–924.

4. Weaver R, O’Connor M, Carey Smith R, Sheppard D, Halkett GKB.
“We’re on a merry-go-round”: reflections of patients and carers after
completing treatment for sarcoma. Curr Oncol. 2021;28(4):3003–3014.

5. Beghean R, Coffey L. “You either sink or you swim, and you're better off
swimming”: a qualitative study exploring the self-management experiences
of soft tissue sarcoma survivors. Eur J Oncol Nurs. 2021;55:102062.

6. Kasper B, Schuster K, Wilson R, et al. Global patient involvement in
E402▪Cancer NursingW, Vol. 47, No. 6, 2024

Copyright © 2024 Wolters Kluwer
sarcoma care-a collaborative initiative of the Connective Tissue Oncology
Society (CTOS) & Sarcoma Patients EuroNet (SPAEN). Cancers (Basel).
2022;14(4):854.

7. International Atomic Energy Agency. Setting Up a Cancer Centre: A
WHO-IAEA Framework. Vienna, Austria: International Atomic Energy
Agency; 2022. https://www.iaea.org/publications/15052/setting-up-a-
cancer-centre-a-who-iaea-framework. Accessed May 7, 2023.

8. Kasper B, Lecointe-Artzner E,Wait S, et al.Working to improve themanagement
of sarcoma patients across Europe: a policy checklist.BMCCancer. 2018;18(1):424.

9. Blay JY, Soibinet P, Penel N, et al. Improved survival using specialized
multidisciplinary board in sarcoma patients. Ann Oncol. 2017;28(11):
2852–2859.

10. Gorin SS, Haggstrom D, Han PKJ, Fairfield KM, Krebs P, Clauser SB.
Cancer care coordination: a systematic review and meta-analysis of over
30 years of empirical studies. Ann Behav Med. 2017;51(4):532–546.

11. Bologna F, Kaufmann S, Staudacher S, Spichiger E. Betreuung durch eine
advanced practice nurse: Erfahrungen von Patient_innen mit Sarkom und
Angehörigen [Care provided by an advanced practice nurse: experiences of
patients with sarcoma and family members. A qualitative study]. Pflege.
2023;36(1):2–10. German.

12. Geese F, Willener R, Spichiger E. Patients' and partners' experiences with
prostate cancer and advanced practice nurse counselling. Int J Urol Nurs.
2021;15(2):82–90.

13. Serena A, Dwyer AA, Peters S, Eicher M. Acceptance of the advanced
practice nurse in lung cancer role by healthcare professionals and patients:
a qualitative exploration. J Nurs Scholarsh. 2018;50(5):540–548.

14. Kobleder A, Mayer H, Senn B. ‘Feeling someone is there for you’—
experiences of women with vulvar neoplasia with care delivered by an
advanced practice nurse. J Clin Nurs. 2017;26(3–4):456–465.

15. De Geest S, Valenta S, Ribaut J, et al. The SMILe integrated care model in
allogeneic SteM cell transplantatIon faciLitated by eHealth: a protocol for a
hybrid effectiveness-implementation randomised controlled trial. BMC Health
Serv Res. 2022;22(1):1067.

16. Kilpatrick K, Kaasalainen S, Donald F, et al. The effectiveness and
cost-effectiveness of clinical nurse specialists in outpatient roles: a
systematic review. J Eval Clin Pract. 2014;20(6):1106–1123.

17. Di Maio M, Basch E, Denis F, et al. The role of patient-reported outcome
measures in the continuum of cancer clinical care: ESMO clinical practice
guideline. Ann Oncol. 2022;33(9):878–892.

18. Almeida A, Martins T, Lima L. Patient-reported outcomes in sarcoma: a
scoping review. Eur J Oncol Nurs. 2021;50:101897.

19. van den Hurk CJG, Mols F, Eicher M, et al. A narrative review on the
collection and use of electronic patient-reported outcomes in cancer
survivorship care with emphasis on symptom monitoring. Curr Oncol.
2022;29(6):4370–4385.

20. FDA. Patient-Reported Outcome Measures: Use in Medical Product Development
to Support Labeling Claims: Guidance for Industry. Silver Spring,MD: Food and
Drug Administration; 2009. https://www.fda.gov/regulatory-information/
search-fda-guidance-documents/patient-reported-outcome-measures-use-
medical-product-development-support-labeling-claims. Accessed May 16, 2023.

21. Butterworth JW, Boshier PR, Mavroveli S, et al. Challenges to quality
assurance of surgical interventions in clinical oncology trials: a systematic
review. Eur J Surg Oncol. 2021;47(4):748–756.

22. Van Der Wees PJ, Nijhuis-Van Der Sanden MW, Ayanian JZ, et al.
Integrating the use of patient-reported outcomes for both clinical practice
and performance measurement: views of experts from 3 countries.
Milbank Q 2014;92(4):754–775.

23. Kilpatrick K, Tchouaket E, Fernandez N, et al. Patient and family views of
team functioning in primary healthcare teams with nurse practitioners: a
survey of patient-reported experience and outcomes. BMC Fam Pract.
2021;22(1):76.

24. Ribaut J, de Geest S, Leppla L, Gerull S, Teynor A, Valenta S. Exploring
stem cell transplanted patients’ perspectives on medication self-management
and electronic monitoring devices measuring medication adherence: a
Geese et al

 Health, Inc. All rights reserved.



D
ow

nloaded from
 http://journals.lw

w
.com

/cancernursingonline by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

4/O
A

V
pD

D
a8K

2+
Y

a6H
515kE

=
 on 12/03/2024
qualitative sub-study of the Swiss SMILe Implementation Science Project.
Patient Prefer Adherence. 2022;16:11–22.

25. Blight TJ, Choong PFM. The need for improved patient reported outcome
measures in patients with extremity sarcoma: a narrative review.ANZ J Surg.
2021;91(10):2021–2025.

26. Leppla L, Schmid A, Valenta S, et al. Development of an integrated model
of care for allogeneic stem cell transplantation facilitated by eHealth—the
SMILe study. Support Care Cancer. 2021;29(12):8045–8057.

27. Valenta S, Miaskowski C, Spirig R, et al. Randomized clinical trial to evaluate a
cancer pain self-management intervention for outpatients. Asia Pac J Oncol Nurs.
2022;9(1):39–47.

28. Rajasekaran RB, Khatkar H, Kotecha S. The role of specialist nurses in
delivering effective care in a tertiary sarcoma referral service. J Clin Orthop
Trauma. 2021;20:101501.

29. Pfaff H,Neugebauer EAM,Glaeske G, Schrappe M.LehrbuchVersorgungsforschung.
Systematik-Methodik-Anwendung. Schattauer: Stuttgart, Deutschland; 2017.

30. Griesshammer E, Wesselmann S. European Cancer Centre Certification
Programme. Gynakologe. 2019;52:380–385.

31. Grossmann F, Barandun Schäfer U, Lieshout F, Frei I. Personenzentriert
pflegen am Universitätsspital Basel: Eine Annäherung an das Person-Centred
Practice Modell. PADUA. 2018;13:7–12.

32. McCormack B,McCance T. The Person-CentredNursing Framework. In: Dewing
J, McCormack B, McCance T, eds. Person-Centred Nursing Research: Methodology,
Methods and Outcomes. Cham: Switzerland: Springer International Publishing; 2021.

33. EuroQualGroup. EQ-5D CH; 2019. https://euroqol.org/eq-5d-instruments/.
Accessed May 7, 2023.

34. Schlairet M, Heddon MA, Griffis M. Piloting a needs assessment to guide
development of a survivorship program for a community cancer center.
Oncol Nurs Forum. 2010;37(4):501–508.
ePROM in Sarcoma Care

Copyright © 2024 Wolters Kluwer H
35. Mehnert A, Müller D, Lehmann C, Koch U. Die deutsche Version des
NCCN Distress-Thermometers—Empirische Prüfung eines Screening-Instuments
zur Erfassung psychosozialer Belastung bei Krebspatienten. Zeitschr Psychiatr Psychol
Psychother. 2006;54(3):213–223.

36. Mehnert A, Herschbach P, Berg P, Henrich G, Koch U. Progredienzangst bei
Brustkrebspatientinnen—ValidierungderKurzformdesProgredienzangstfragebogens
PA-F-KF. Z Psychosom Med Psychother. 2006;52(3):274–288.

37. Trost C, Hofer C, Stamm T, Windhager R, Hobusch GM. Cross-cultural
adaption, translation and validation of the Toronto Extremity Salvage Score
(TESS) for patients in German-speaking countries. Wien Klin Wochenschr.
2021;133(11–12):536–542.

38. WMA.WMA Declaration of Helsinki-Ethical Principles for Medical Research
Involving Human Subjects; 2019. https://www.wma.net/policies-post/wma-
declaration-of-helsinki-ethical-principles-for-medical-research-involving-
human-subjects/. Accessed May 7, 2023.

39. Molassiotis A, Liu XL, Kwok SW. Impact of advanced nursing practice
through nurse-led clinics in the care of cancer patients: a scoping review.
Eur J Cancer Care (Engl). 2021;30(1):e13358.

40. Post MWM. Definitions of quality of life: what has happened and how to
move on. Top Spinal Cord Inj Rehabil. 2014;20(3):167–180.

41. Bryant-Lukosius D, Carter N, Reid K, et al. The clinical effectiveness and
cost-effectiveness of clinical nurse specialist–led hospital to home transitional care: a
systematic review. J Eval Clin Pract. 2015;21(5):763–781.

42. Chambers SK, Ferguson M, Gardiner RA, Aitken J, Occhipinti S.
Intervening to improve psychological outcomes for men with prostate
cancer. Psychooncology. 2013;22(5):1025–1034.

43. Kask G,Barner-Rasmussen I, Repo JP, et al. Functional outcomemeasurement in
patients with lower-extremity soft tissue sarcoma: a systematic literature review.
Ann Surg Oncol. 2019;26(13):4707–4722.
Cancer NursingW, Vol. 47, No. 6, 2024▪E403

ealth, Inc. All rights reserved.


