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Key summary points

Aim To assess the relative importance of the 14 items of the SF-SarQoL, a short-form quality-of-life questionnaire for
sarcopenia.

Findings Overall, community-dwelling older people considered feeling a reduction of physical capacity, balance problems
and reduction of leg strength as the most important quality-of-life aspects.

Message Older people considered some QoL aspects to be more important than others. Adequate management of sarcopenia
should take into account the patient’s own priorities to maximize benefit to the patient.

Abstract

Purpose As information on patients’ preferences regarding quality-of-life aspects in sarcopenia is lacking, this study aims
to assess the relative importance of the 14 items of a QoL questionnaire designed for sarcopenia (the SF-SarQoL) using a
best—worst scaling (BWS) survey.

Methods Participants, aged 65 years or older and community dwelling, who previously participated in the SarcoPhAge study,
received a BWS survey via the mail. An object case BWS was selected in which participants completed 12 choice tasks, pick-
ing the most and least important aspect from 4 out of 14 SF-SarQoL items for each task. Relative importance scores (RIS)
were estimated using Hierarchical Bayes modelling. A cluster analysis was also conducted to investigate whether several
profiles with regards to QoL preferences were present.

Results A total of 163 participants were included, aged 75 (IQR: 73-81) years old, and mostly women (n=107; 65.6%). Two
items were found to be significantly more important than others: “feeling a reduction of physical capacity” (RIS =11.26), and
“having balance problems” (RIS =11.09). The least important items were “experiencing difficulty carrying heavy objects”
(RIS =2.89), and “feeling a reduction in muscle mass” (RIS =3.82). We found relatively weak evidence for the presence
of two clusters. One cluster prioritized items related to falls where the second prioritized items related to feeling physically
capable.

Conclusion Not all QoL aspects were equally important. The relative weight of each QoL aspect may be used to interpret
QoL results obtained with the SF-SarQoL or to inform target outcomes in interventional studies.
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Introduction

Sarcopenia, the skeletal muscle disorder characterized by a
loss of muscle strength and function, can have a significant
impact on those affected. It has been shown to be associated
with a number of adverse outcomes such as mortality, func-
tional decline, disability, falls and hospitalization [1]. This
impact on a personal level cascades into impact on the health
systems that provide care to people with sarcopenia, and
economic studies have found significantly higher healthcare
costs for sarcopenic people both in a hospital setting as well
as in the community [2].

Previous research in sarcopenia has mainly focused on
so-called hard outcomes (such as mortality or hospitaliza-
tions), but interest in the lived experience of sarcopenic
patients has been steadily growing. More and more stud-
ies are reporting results for quality of life (QoL), mostly
concluding that sarcopenic people have lower quality of life
compared to non-sarcopenic people [3]. Other examples of
patient-reported outcomes are pain, physical function, satis-
faction with care, etc. A recent working group organized by
the European Society for Clinical and Economic Aspects of
Osteoporosis, Osteoarthritis and Musculoskeletal Diseases
(ESCEO) emphasized that inclusion of a patient-reported
outcome measure (PROM) in clinical trials of pharmaceuti-
cal interventions for sarcopenia is highly desirable [4]. The
FDA has also encouraged the appropriate use of PROMs
in regulatory studies, and has observed a 500% increase in
the number of pre-market submissions that include PROMs
between 2009 and 2015 [5].

A number of generic QoL questionnaires (i.e., designed
for use across different populations) are regularly used in
sarcopenia research, most notably the SF-36 and the EQ-5D.
A QoL questionnaire specifically designed for sarcopenia,
called the Sarcopenia Quality of Life (SarQoL®) question-
naire, has also been available since 2015 [6]. The SarQoL®
is recommended for use with older, community-dwelling
individuals experiencing a loss in muscle strength and
function. It is based on a multidimensional concept of QoL,
encompassing 55 items from 7 domains of health-related
dysfunction: physical and mental health, locomotion, body
composition, functionality, activities of daily living, leisure
activities, and fears [6, 7]. Recently, a shorter version of the
SarQoL® questionnaire was developed, which reduced the
length of the questionnaire from 55 to 14 items [8]. The SF-
SarQoL questionnaire is available from the website www.
sarqol.org in multiple languages.

Most QoL instruments translate the individual responses
gathered with the tool in question into one or several scores,
representing domains of QoL or the global level of QoL
of the respondent. This approach is necessary for quantita-
tive research on groups of people but reduces the complex
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concept of QoL to a number on a scale. While very useful,
it should not be controversial to say that a single score does
not tell us the whole story about a person’s QoL. Research-
ers can often delve deeper into the gathered QoL results, by
looking at domain scores or even the item responses them-
selves, which is already an improvement over an overall
score. However, this does not take into account that not all
aspects of QoL are created equal: some items are likely to be
considered more important by patients than others.

This type of information, the importance of one aspect/
item/outcome in relation to others, can be obtained through
choice modelling, of which the most frequently used designs
are the discrete choice experiment (DCE) and best-worst scal-
ing (BWS). DCE and BWS are already regularly employed
to gauge patients’ preferences regarding treatments [9, 10].
Recently, a DCE was also used to look at which clinical out-
comes were considered important by sarcopenic older per-
sons, the first study of its kind in sarcopenia [11, 12]. Interest-
ingly, the participants of this study identified QoL as one of
the 5 most important outcomes for sarcopenia interventions
[12]. In comparison to a DCE, the BWS method is considered
to be less cognitively demanding, gathers additional informa-
tion on the least preferred option and is capable of capturing
preferences for a longer list of items/attributes [10, 13].

The primary objective of the present study was to estab-
lish a ranking from most to least important for the 14 aspects
of QoL included in the SF-SarQoL® questionnaire using the
best—worst scaling technique. The secondary objective of
this study was to explore whether different profiles were pre-
sent within the sample with regards to their ranking of the 14
aspects of QoL with the help of a cluster analysis.

Methods
Population

This study recruited older, community-dwelling people who
had previously participated in the Sarcopenia and Physical
Impairment with Advancing Age (SarcoPhAge) study. This
is a 5-year cohort study, carried out in the Liege region
of Belgium, which focused on a range of musculoskeletal
indicators. All participants were aged 65 years and older
at inclusion, with a body mass index below 50 kg/m? and
without amputated limbs. Details on this study and several
articles on different results have previously been published
[14]. For the best-worst scaling study presented in this
article, 314 individuals who had participated in the inter-
views for the 4™ (July 2017 to September 2018) and/or 5th
(June 2018 to November 2019) year of follow-up of the Sar-
coPhAge study, and for whom demographic and clinical data
from these interviews were available, were contacted with
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an invitation to participate in February/March 2020. The
research protocol (n° 2012/277) and its amendment dated
19/12/2019 were approved by the Ethics Committee of the
University Teaching Hospital of Liege.

Study design

Patient preferences were elicited through an object (case 1)
BWS survey. This type of choice experiment was first devel-
oped by Jordan J. Louviere in 1987, and its use in healthcare
research was proposed in 2005 [13, 15]. The objective of
this type of choice experiment is to place objects (in this
case different aspects of QoL) on an underlying, subjective,
latent scale by having volunteers complete choice tasks in
which they are asked to indicate the “best” (in this case:
most important for QoL) and “worst” (in this case: least
important for QoL) object from 3 or more options [15]. By
analyzing choice frequency, for both “best” and “worst”
choices, utility values can be calculated for each object, and
a ranking from best to worst can be established [13].

The 14 items of the SF-SarQoL questionnaire constituted
the list used to create the choice tasks in the BWS survey
[8]. Twelve choice tasks of 4 items were presented to each
participant to strike a balance between obtaining as much
information as possible, without creating too much response
burden. An example of a choice task from the BWS survey
can be found in Fig. 1. Sawtooth Software was used to gener-
ate 2 versions of the BWS survey. The design algorithm of
the Sawtooth software is considered to be similar to the Bal-
anced Incomplete Block Design and takes into account fre-
quency balance, orthogonality, connectivity and positional
balance [16]. Participants were randomly assigned to receive
either version A or B using IBM SPSS software.

Participants received a paper copy of the BWS question-
naire through the postal service. They completed the ques-
tionnaire at home and returned it through the mail using an
included pre-paid envelope.

Participants also received and completed the SF-SarQoL
questionnaire itself at the same time as the BWS survey.
This shorter version of the SarQoL® measures overall QoL

through 14 items and has been validated for use in sarcope-
nia [8]. It provides a single score between 0 and 100 points,
with higher scores indicating better QoL.

Clinical and demographic information was obtained from
the interviews conducted at the 5th year of the SarcoPhAge
study. If no data was collected at the 5th year interview
(because of drop-out or missing data), the information col-
lected at the 4th year of follow-up was used. Muscle mass
was evaluated with dual x-ray absorptiometry, and muscle
strength with a hydraulic hand dynamometer. We used the
EWGSOP?2 criteria to determine the sarcopenia status of
each participant. Those with low grip strength, defined
as <27 kg for men and < 16 kg for women, were consid-
ered to be probably sarcopenic. If the persons with low grip
strength also presented with low muscle mass, defined as
an appendicular skeletal muscle mass divided by height-
squared (ASM/Ht?) < 7.0 kg/m? for men and < 5.5 kg/m? for
women, they were diagnosed as sarcopenic [17]. Partici-
pants also completed the SARC-F questionnaire, a screening
tool which identifies those with a high probably of being
sarcopenic through 5 questions on strength, assistance with
walking, rising from a chair, climbing stairs and falls. Par-
ticipants who scored 4 or more points (on a scale between 0
and 10) were considered to be likely sarcopenic [18].

Statistical analysis

The distribution of the continuous demographic and clinical
variables was evaluated by looking at the Shapiro—Wilk test,
histograms, Q-Q plots, and the distance between mean and
median. Variables that were normally distributed are pre-
sented as mean + standard deviation, those that are not pre-
sented as median (25th percentile—75th percentile). Binary
variables are presented as absolute and relative frequencies
(n(%)].

Relative importance scores (RIS) were estimated using
Hierarchical Bayes estimation modelled using multinomial
logit. The raw RIS were rescaled so that the sum of all RIS
was 100 [16]. RIS are presented as mean (95% confidence
interval of the mean). A fit statistic was calculated for each

Fig. 1 Example of a choice task
in the BWS survey (translated
from the original French)

the least important.

In the table below, the participant has indicated that experiencing difficulty during activities of moderate

effort is the most important aspects with regards to their quality of life, and reducing their leisure activities

Least important

Most important

Feeling a reduction of the strength in your arms

Experiencing difficulty during activities of moderate

effort

Having problems with your balance

Reducing your leisure activities
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respondent, quantifying the probability that a participant has
answered in a random manner. Surveys with a fit statistic
below 0.25, indicating a significant probability of random
responses by the participant, were excluded [19].

Subgroup analyses were conducted between men and
women, as well as between those with normal and low
grip strength (defined as <27 kg for men and < 16 kg for
women). These two variables were chosen because of their
importance in interpreting any QoL outcomes if these sub-
groups showed to place different importance on aspects of
QoL. Additional subgroup analyses were performed (and
presented in Appendix 1) comparing RIS between ver-
sion A and version B of the BWS survey, between SARC-
F score >4 points and <4 points, between sarcopenic and
non-sarcopenic participants (EWGSOP2 diagnostic crite-
ria), between those aged <75 years and > 75 years old and
between those with lower QoL (<47 points for the SF-Sar-
QoL) and those with higher QoL (>47 points). p values
were calculated with Student 7 test and Mann—Whitney U
test.

We carried out a cluster analysis on the obtained RIS
using the Two-Step cluster strategy with the log-likelihood
distance measure using logarithmically transformed versions
of the 14 RIS. The number of clusters is selected by the soft-
ware using the Bayesian Information Criterion. The overall
goodness-of-fit of the cluster solution was evaluated with
the silhouette measure of cohesion and separation, which
ranges from -1 to 1. In a good cluster solution, the intra-
cluster distances are small (high cohesion between elements
in the same cluster) and the inter-cluster distances are large
(good separation between elements from different clusters)
[20]. A silhouette coefficient < (0.25 indicates the absence
of a substantial cluster structure; a value from 0.26 to 0.50
is considered a weak structure that could be artificial; from
0.51 to 0.70 translates to a reasonable structure; and from
0.71 to 1 the cluster solution is considered to be strong [21].

RIS were estimated and rescaled using Sawtooth Soft-
ware. All statistical manipulations were carried out using
SPSS v27.0.0.0. p values <0.05 were considered to be
significant.

Results
Population

Out of the 314 study candidates contacted, 163 (52%) sent
back the completed BWS survey and were included in
the dataset. Detail on the flow of participants throughout
this study is provided in Fig. 2. Of these 163 people, 74
(45.4%) completed version A of the BWS survey, and 89
(54.6%) completed version B. The missing response rate
per choice task ranged from 0 (%) to 6 (3.7%) observations,

@ Springer

Eligible participants
n=314 (100%)

No response received
n=97 (30.9%)

Participants who sent back
study packets
n=217 (69.1%)

Excluded for not completing
BWS survey or for
completing it incorrectly
n=54 (17.2%)

Included participants
n=163 (51.9%)

Fig.2 Flow-chart of participants eligible and included in this study

Table 1 Clinical and demographic characteristics (n=163)

Median (IQR) or n(%)
Age (years) 75.0 (73.0-81.0)
SF-SarQoL QoL (0-100 points) 46.9 (27.0-66.1)
Gender
Men 56 (34.4%)
Women 107 (65.6%)

Grip strength
Low* 49 (30.1%)

Normal 113 (69.3%)
Sarcopenia

Yes 11 (6.7%)

No 152 (93.3%)

% <27 kg for men and < 16 kg for women

which makes for an average completion rate of 98.3% for
the “best” choices and 98.1% for the “worst” choices. The
mean fit statistic was 0.537+0.110 and no participant was
excluded because of a fit statistic below 0.25. Participants
had a median age of 75.0 (73.0-81.0) years, and most were
women (n=107, 65.6%). Additional characteristics are pro-
vided in Table 1.

Relative importance of the 14 QOL aspects

Relative importance scores calculated for the 14 aspects
of QOL included in the SF-SarQoL questionnaire are
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presented in Table 2 and Fig. 3. The participants consid-
ered that “feeling a reduction in their physical capacity”
[11.26 (10.37-12.14)], “having balance problems” [11.09
(9.91-12.27)], and “feeling a reduction of the strength in
your legs” [9.03 (8.30-9.77)] were the 3 most important
aspects of QoL in sarcopenia. On the other end of the spec-
trum, they considered “feeling a reduction of the strength
in your arms” [4.35 (3.75-4.96)], “feeling a reduction in
your muscle mass” [3.82 (3.15-4.49)], and “having diffi-
culty carrying heavy objects” [2.89 (2.19-3.59)] as the least
important aspects of QoL. Relatively large 95% confidence
intervals were found, and consequently an important num-
ber of items have overlapping intervals. Roughly speaking,
items can be grouped together in 3 groups: the 2 items on
feeling a reduction in physical capacity and experiencing
balance problems are significantly more important than all
other items. Next up are 8 items whose confidence inter-
vals overlap: leg strength, difficulty during moderate effort,
feeling weak, difficulty getting up from the floor, limiting
movements, fatigue during moderate effort, fatigue while
walking, and walking distance. Lastly, a third group of items
are clearly less important than the items mentioned so far:
leisure activities, arm strength, muscle mass and carrying
heavy objects. It is important to add that this is a relative

Table 2 Relative Importance Scores (n=163)

assessment, rating whether one item is more important than
another, not an absolute assessment, rating whether an item
is important or not.

Table 2 also presents the results separated by gender and
grip strength. We did not find important differences in the way
men and women or people with low and normal grip strength
valued the 14 QoL aspects. Only the item “limiting move-
ment” was significantly different in terms of relative impor-
tance score between men and women [8.29 (7.10-9.48) vs 6.60
(5.89-7.31); p=0.011]. The comparison on grip strength also
yielded a single significantly different RIS, in this case for the
item “difficulty getting up from the floor, which was consid-
ered more important by participants with low grip strength
[9.89 (7.48-12.30) vs 6.94 (5.60-8.27); p=0.024].

The results of the additional subgroup analyses on
BWS version (A versus B), SARC-F (>4 points versus <4
points), sarcopenia status (sarcopenia versus no sarcopenia),
age (<75 years versus > 75 years), and QoL (SF-SarQoL
score <47 points versus > 47 points) are available in Appen-
dix 1. In short, while we did find minor differences between
the RIS values when comparing between groups on several
characteristics, none of these differences upend the global
results of the analysis on the complete sample.

Label All Gender Grip strength
Men Women pvalue  Normal Low p value

Reduction physical 11.26 (10.37-12.14) 11.35 (9.75-12.94) 11.21 (10.13-12.30) 0.889 11.55 (10.44-12.65) 10.55 (9.01-12.09) 0.314
capacity

Balance problems 11.09 (9.91-12.27) 10.96 (8.77-13.15) 11.15 (9.73-12.58) 0.881 11.05 (9.62-12.48) 11.34 (9.11-13.56) 0.826

Reduction strength legs  9.03 (8.30-9.77) 9.42 (8.12-10.71) 8.83 (7.93-9.74) 0.458 8.58 (7.71-9.45) 10.10 (8.69-11.50) 0.064

Difficulty during mod- ~ 8.60 (7.88-9.32) 8.85 (7.68-10.02) 8.48 (7.55-9.41) 0.634 8.89 (8.00-9.78) 7.96 (6.66-9.26) 0.247
erate efforts

Feeling physically weak 8.06 (7.19-8.92) 7.08 (5.52-8.63) 8.57 (7.52-9.62) 0.108 7.84 (6.74-8.93) 8.50 (7.03-9.97) 0.494

Difficulty getting up 7.78 (6.61-8.96) 7.56 (5.72-9.4) 7.90 (6.36-9.44) 0.786 6.94 (5.60-8.27) 9.89 (7.48-12.30) 0.024
from the floor

Limiting movement 7.18 (6.56-7.8) 8.29 (7.10-9.48) 6.60 (5.89-7.31) 0.011 7.54 (6.76-8.32) 6.43 (5.40-7.45) 0.108

Fatigue during moder- ~ 7.09 (6.41-7.77) 6.67 (5.55-7.8) 7.31 (6.44-8.18) 0.382 7.40 (6.54-8.26) 6.41 (5.28-7.53) 0.190
ate effort

Fatigue while walking ~ 7.00 (6.09-7.92) 6.98 (5.35-8.61) 7.02 (5.89-8.14) 0.971 6.85 (5.70-7.99) 7.34 (5.76-8.93) 0.627

Reduction walking 6.82 (5.82-7.83) 7.01 (5.17-8.86) 6.73 (5.51-7.95) 0.792 6.72 (5.49-7.96) 7.02 (5.17-8.86) 0.794
distance

Reduction leisure 5.02 (3.90-6.14) 4.16 (2.38-5.95) 5.47 (4.03-6.92) 0.275 3.86 (6.62-4.55) 4.19 (2.29-6.08) 0.391
activities

Reduction strength 4.35 (3.75-4.96) 4.63 (3.67-5.59) 4.20 (3.42-4.99) 0.512 4.53 (3.81-5.26) 3.96 (2.80-5.13) 0.398
arms

Reduction muscle mass ~ 3.82 (3.15-4.49) 3.93(2.65-5.2) 3.76 (2.97-4.55) 0.820 3.67 (2.86-4.49) 4.12 (2.88-5.37) 0.546

Difficulty carrying 2.89 (2.19-3.59) 3.12(1.95-4.29) 2.76 (1.87-3.65) 0.630 3.20 (2.33-4.07) 2.20 (0.98-3.43) 0.201

heavy objects

Average importance (100/14) is 7.14. Items are presented from most important to least important according to RIS

CI=confidence interval
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Reduction of your physical capacity T
Balance problems —
Reduction of strength in legs —e—
Experiencing difficulty during moderate efforts T
Feeling physcially weak T
Having difficulty getting up from the floor T
Limiting movements —e—
Experiencing fatigue during moderate efforts ——
Experiencing fatigue when walking =
Reduction of the distance you can walk T
Reduction of leisure activities U
Reduction of strength in arms e
Reduction of your muscle mass o
Having difficulty carrying heavy objects e
25 5.0 75 100 125

Fig. 3 Relative importance scores

Cluster analysis

The cluster analysis detected 2 distinct clusters within the
sample. The value for the silhouette measure of cohesion
and separation was 0.3, indicating that the cluster solution
found is relatively weak and should be interpreted with cau-
tion. The largest cluster had 88 members, while the second
cluster was slightly smaller at 75 members. Relative impor-
tance scores and rank for the 14 aspects of quality of life
are presented for each cluster in Table 3. Overall, cluster 1
found items related to falls (i.e., getting up from the floor, leg
strength and balance) to be the most important and cluster 2
prioritized feeling physically capable. Both clusters shared
the item “balance problems” in their top 3 of most impor-
tant items, and “carrying heavy objects” as 1 of the 3 least
important items.

Discussion

This study suggests that older people do not consider all
items of musculoskeletal QoL represented in the BWS sur-
vey to be equally important. The ranking established in this
study showed the QoL aspects “reduction of your physical
capacity” and “experiencing balance problems” to be the
most important. Within the sample described in this article,
two different profiles were found with regards to the impor-
tance placed on certain aspects of musculoskeletal QoL.
While the silhouette measure indicated that the structure
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Mean (95% CI)

found was weak, and that it could be artificial, it is not hard
to imagine that there are likely different groups with differ-
ent sets of priorities with regards to QoL. While we would
caution against over-interpreting these results based on this
sample alone, the choices made within the 2 clusters seem
to make sense in that they coalesce around two themes: falls
and physical capacity. The first one, falls, had already been
identified in a previous study using focus groups, but the
second one, physical capacity, had not yet been put forward
[12].

To our knowledge, this is the first study to demonstrate
the relative importance of different aspects of QoL in a
quantative manner in sarcopenia. Unfortunately, because of
the highly specific nature of the SF-SarQoL, and its focus
on musculoskeletal aspects of QoL that are relevant to sar-
copenic patients, we are unable to directly compare our find-
ings with other studies, because of the heterogeneity of the
items studied under the umbrella of the concept of QoL.
There are however a limited number of studies which have
investigated how older people think about QoL and what
aspects they consider to be more or less important, employ-
ing broader concepts of QoL than used in our own BWS
survey.

A thematic synthesis by Van Leeuwen and colleagues
compiled a number of qualitative studies on the subject and
is the most thorough overview of what QoL means to older
people. The authors included 48 studies, incorporating the
perspectives of more than 3400 older community-dwelling
people from Western countries. From this vast amount of
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Table 3 RIS and ranking per
cluster

Cluster 1 (n=288) Cluster 2 (n=75)

Reduction physical capacity
Balance problems

Reduction strength legs
Difficulty during moderate efforts
Feeling physically weak

Difficulty getting up from the floor

Limiting movement

Fatigue during moderate effort
Fatigue while walking
Reduction walking distance
Reduction leisure activities
Reduction strength arms
Reduction muscle mass

Difficulty carrying heavy objects

RIS Ranking RIS Ranking
8.84 (7.66-10.02) 4 14.1 (13.05-15.14) 1
10.04 (8.32-11.76) 3 12.31 (10.71-13.91) 2
11.21 (10.2-12.22) 2 6.48 (5.73-7.23) 10
7.43 (6.57-8.29) 5 9.98 (8.83-11.12) 4
4.84 (3.98-5.71) 13 11.82(10.72-12.93) 3
11.54 (9.93-13.16) 1 3.37 (2.26-4.48) 11
6.35 (5.63-7.08) 8 8.15 (7.12-9.18) 6
5.87(5.10-6.63) 10 8.53 (7.41-9.65) 5
6.64 (5.34-7.95) 7 7.43 (6.12-8.73) 7
6.95 (5.54-8.35) 6 6.68 (5.19-8.17) 8
3.64 (2.22-5.05) 14 6.65 (4.89-8.40) 9
6.26 (5.39-7.14) 9 2.11 (1.63-2.59) 12
5.39 (4.43-6.35) 11 1.97 (1.22-2.73) 13
4.98 (3.86-6.11) 12 0.43 (0.22-0.63) 14

information, they distilled nine QoL domains: health per-
ception, autonomy, role and activity, relationships, attitude
and adaptation, emotional comfort, spirituality, home and
neighborhood, and financial security. They also stress the
interconnections between domains and the ripple effect of
changes in a particular domain on the other domains. This
exhaustive synthesis however was not set up to indicate
which aspects or domains of QoL are the most important,
or to establish a hierarchy among the nine domains, favoring
instead the broadest possible concept of QoL [22].

In terms of quantitative research, there are three stud-
ies that have surveyed the relative importance of different
aspects of QoL in the specific population of older people.
Molzahn and colleagues published the results of a secondary
analysis of the WHOQOL-OLD pilot study in 2011. In this
article, they present data collected from 7401 people aged
60 years or older from 22 countries on the importance of
31 facets of QoL. The participants in this study considered
ADL, general health, sensory abilities, mobility, autonomy,
and energy to be the most important QoL facets, in the order
presented. With regards to the least important facets, they
singled out sex-life, opportunity to learn new skills, social
participation, and a positive body image and appearance
[23]. While the items in the Molzahn study and our own
survey are too dissimilar to compare head-to-head, it is inter-
esting to note that the concepts considered important to the
older people in the Molzahn study, such as ADL, general
health, mobility, and autonomy, are well represented in the
SF-SarQoL, while the concepts considered less important
are not represented. A second study, carried out by Ratcliffe
and colleagues and published in 2017, recruited 500 younger
people (18—64 years) and 500 older people (65 + years) who
performed two preference elicitation experiments (ranking

and successive BWS) aimed at establishing a hierarchy of
12 quality of life dimensions. The older sample found the
dimensions independence, physical mobility, control, and
mental health particularly important in the ranking experi-
ment, with similar results for the BWS task. While the items
in this study are again too dissimilar to our own BWS survey,
we note the importance that the participants of our study
placed on their physical capacity, balance, and strength in
the legs, and hypothesize that these items may be consid-
ered as prerequisites for independence and physical mobil-
ity, considered important in the Ratcliffe study. This study
also demonstrated that the preferences of younger and older
people with regards to QoL are different [24]. Lastly, Uy
and colleagues conducted a BWS experiment in Singapore
of which they published the result in 2018. They sought to
establish a ranking of 27 health-related QoL domains and
recruited 603 participants aged between 21 and 88 years old
to do this. The BWS results placed the domain “self-care” at
the top of the hierarchy, followed by “healing and resistance
to illness” and “social relationships”. At the other end of
the scale, the participants considered “having a satisfactory
sex life” as the least important aspect of HRQoL., followed
by “having a normal physical appearance”, and “interact-
ing with others” [25]. However, because of the earlier find-
ing that QoL preferences are different between older and
younger participants, these results should be interpreted with
caution.

As with any study, there are some methodological and
practical limitations that need to be addressed. A first limi-
tation is that, because of the recruitment and administration
methods of this study, there is the potential for non-response
bias. A total of 314 potential participants were contacted,
and we received responses from 217 of them, a 69% response
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rate. Out of those 217, a further 54 participants either did not
complete the BWS survey at all, or failed to complete the
survey correctly (e.g., multiple “best” choices for a single
choice task). This means that we were able to include 52% of
the people we contacted, and 75% of the people who partici-
pated, in the final analyses. When we compared the 163 par-
ticipants included in this analysis with the 54 that responded
but were excluded, we did not find a significant difference
for age (p=0.300), gender (» =0.183) and probable sarcope-
nia/low grip strength (p=0.155). We did however find that a
larger proportion of the sarcopenic participants in the sample
were unable or unwilling to complete the choice tasks, com-
pared to the non-sarcopenic participants (52% completion
rate versus 78%; p=0.011). The 54 excluded participants
also had significantly lower QoL [33.33 (18.27—-44.55) vs.
45.99 (27.65-65.38) points on a scale from 0 to 100 meas-
ured with the SF-SarQoL; p=0.001] compared to the 163
included participants. This phenomenon may be related to
the relative burden of the choice task, which may have been
perceived as greater by sarcopenic participants and by those
that already had substantially reduced quality of life. A sec-
ond limitation is the sample size itself. Although there are
currently no guidelines for minimum sample size for BWS
surveys available in the literature, a review from 2016 found
a median sample size of 175 participants (range: 15 to 803)
for 26 object case BWS studies, in line with our own sample
of 163 participants [10]. However, the relatively large con-
fidence intervals found for the relative importance scores,
which prohibit us from clearly separating some items, would
likely have been narrower with a greater sample. This is
especially noticeable for the items ranked at the middle of
the importance hierarchy, where there are 8 items with over-
lapping confidence intervals. A third limitation of this study
is that it was conducted in a single setting, namely older,
community-dwelling volunteers from the Liége province in
Belgium. Without further data it is uncertain whether our
results can be generalized to the wider population of older
people in Belgium or whether the results of this study are
transferable to other countries.

This study could however open up some perspectives for
the future. The ranking established could assist in a more
detailed analysis of QoL data obtained with the SF-SarQoL,
either by an item-based analysis taking into account the rela-
tive ranking of the item in question, or by creating a pref-
erence-weighted overall QoL score for the SF-SarQoL. It
could also inform specific targets for improvement in inter-
ventional studies or inspire the design of interventions so
as to increase the effect on physical capacity, balance, and
leg strength.

In conclusion, this study provides the first data on the
relative importance of different aspects of QoL in the con-
text of sarcopenia from the subjective perspective of the
patient. We established a ranking of 14 aspects of QoL on
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importance and showed that there were two clusters present
in the sample with different priorities with regards to QoL.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s41999-021-00563-8.

Author contributions AG, CB, OB, MH and J-YR designed the study.
AG, ML and CB collected the data. AG and MH performed statistical
analysis. AG wrote the first draft of the manuscript. All authors pro-
vided feedback on the manuscript and approved the final draft.

Funding Anton Geerinck is supported by a FRIA doctoral grant from
the Fonds de la Recherche Scientifique (F.R.S-FNRS). This study was
made possible through the financial support of the Léon Fredericq
foundation, a non-profit organization associated with the University
Teaching Hospital of Liege.

Availability of data and material Data and materials are available upon
request from the corresponding author.

Code availability Not applicable.

Declarations

Conflict of interest CB, J-YR & OB are shareholders of SarQoL sprl,
a spin-off of the University of Liege. All other authors declare no con-
flicts of interests.

Ethical approval This study received the approval of the Ethics Com-
mittee of the University Teaching Hospital of Li¢ge in an amendment
approved on 19/12/2019 to research protocol n° 2012/277.

Informed consent Informed consent was obtained from all individual
participants included in the study.

Consent for publication Not applicable.

References

1. Beaudart C, Zaaria M, Pasleau F, Reginster J-Y, Bruyere O (2017)
Health outcomes of sarcopenia: a systematic seview and meta-
analysis. PLoS ONE 12:e0169548

2. Bruyere O, Beaudart C, Ethgen O, Reginster JY, Locquet M
(2019) The health economics burden of sarcopenia: a systematic
review. Maturitas 119:61-69. https://doi.org/10.1016/j.maturitas.
2018.11.003

3. Woo T, Yu S, Visvanathan R (2016) Systematic literature review
on the relationship between biomarkers of sarcopenia and quality
of life in older people. J Frailty Aging 5:88-99. https://doi.org/10.
14283/jfa.2016.93

4. Reginster JY, Beaudart C, Al-Daghri N, Avouac B, Bauer J, Bere
N et al (2020) Update on the ESCEO recommendation for the
conduct of clinical trials for drugs aiming at the treatment of sar-
copenia in older adults. Aging Clin Exp Res. https://doi.org/10.
1007/540520-020-01663-4

5. Food and Drug Administration (2017) Value and use of patient-
reported outcomes (PROs) in assessing effects of medical devices.
FAO, Rome

6. Beaudart C, Biver E, Reginster J-YJ-Y, Rizzoli R, Rolland Y,
Bautmans I et al (2015) Development of a self-administrated
quality of life questionnaire for sarcopenia in elderly subjects:


https://doi.org/10.1007/s41999-021-00563-8
https://doi.org/10.1016/j.maturitas.2018.11.003
https://doi.org/10.1016/j.maturitas.2018.11.003
https://doi.org/10.14283/jfa.2016.93
https://doi.org/10.14283/jfa.2016.93
https://doi.org/10.1007/s40520-020-01663-4
https://doi.org/10.1007/s40520-020-01663-4

European Geriatric Medicine

10.

11.

12.

13.

14.

15.

16.

the SarQoL. Age Ageing 44:960-966. https://doi.org/10.1093/
ageing/afv133

Beaudart C, Biver E, Reginster JY, Rizzoli R, Rolland Y, Baut-
mans I et al (2017) Validation of the SarQoL®, a specific health-
related quality of life questionnaire for Sarcopenia. J Cachexia
Sarcopenia Muscle 8:238-244. https://doi.org/10.1002/jcsm.
12149

Geerinck A, Beaudart C, Reginster J-Y, Locquet M, Monseur C,
Gillain S et al (2021) Development and validation of a short ver-
sion of the Sarcopenia Quality of Life questionnaire : the SF-Sar-
QoL. Qual Life Res. https://doi.org/10.1007/s11136-021-02823-3
Hiligsmann M, Pinto D, Dennison E, Al-Daghri N, Beaudart C,
Branco J et al (2019) Patients’ preferences for osteoarthritis treat-
ment: the value of stated-preference studies. Aging Clin Exp Res
31:1-3. https://doi.org/10.1007/340520-018-1098-3

Cheung KL, Wijnen B, Hollin I, Janssen E, Bridges J, Evers S
et al (2016) Using best—worst scaling to investigate preferences in
health care. Pharmacoeconomics 34:1195-1209. https://doi.org/
10.1007/s40273-016-0429-5

Hiligsmann M, Beaudart C, Bruyére O, Biver E, Bauer J, Cruz-
Jentoft AJ et al (2020) Outcome priorities for older persons with
sarcopenia. J] Am Med Dir Assoc 21:267-271.e2. https://doi.org/
10.1016/j.jamda.2019.08.026

Beaudart C, Bruyere O, Cruz-Jentoft AJ, Vaquero-Pinto MN, Loc-
quet M, Bauer J et al (2020) Patient’s engagement in the identi-
fication of critical outcomes in sarcopenia. ] Am Med Dir Assoc
21:284-286. https://doi.org/10.1016/j.jamda.2019.09.004

Flynn TN, Louviere JJ, Peters TJ, Coast J (2007) Best-worst scal-
ing: What it can do for health care research and how to do it. J
Health Econ 26:171-189. https://doi.org/10.1016/j.jhealeco.2006.
04.002

Beaudart C, Reginster JY, Petermans J, Gillain S, Quabron A,
Locquet M et al (2015) Quality of life and physical compo-
nents linked to sarcopenia: the SarcoPhAge study. Exp Gerontol
69:103-110

Louviere JJ, Flynn TN, Marley AAJ (2015) Best-worst scaling:
theory, methods and applications. Cambridge University Press,
Cambridge

Sawtooth Software (2020) Lighthouse Studio Manual. https://
www.sawtoothsoftware.com/help/lighthouse-studio/manual/

17.

18.

19.

20.

21.

22.

23.

24.

25.

index.html?hid_web_maxdiff_numberofsets.html. Accessed 09
Nov 2020

Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyere O, Ceder-
holm T et al (2019) Sarcopenia: revised European consensus on
definition and diagnosis. Age Ageing 48:16-31. https://doi.org/
10.1093/ageing/afy 169

Malmstrom TK, Miller DK, Simonsick EM, Ferrucci L, Morley JE
(2016) SARC-F: a symptom score to predict persons with sarco-
penia at risk for poor functional outcomes. J Cachexia Sarcopenia
Muscle 7:28-36. https://doi.org/10.1002/jcsm.12048

Sawtooth Software (2021) Identifying bad respondents: fit statistic
and identifying random responders. https://sawtoothsoftware.com/
help/lighthouse-studio/manual/hid_web_maxdiff_badrespondents.
html. Accessed 20 Sept 2021

Norusis MJ (2011) IBM SPSS statistics 19 statistical procedures
companion. Clust Anal Chapter 17:361-391. https://doi.org/10.
4135/9781412983648

Kaufman L, Rousseeuw P (1990) Finding groups in data: an intro-
duction to cluster analysis. Wiley-Interscience, New Jersey

Van Leeuwen KM, Van Loon MS, Van Nes FA, Bosmans JE, De
Veti HCW, Ket JCF et al (2019) What does quality of life mean
to older adults? A thematic synthesis. PLoS ONE. https://doi.org/
10.1371/journal.pone.0213263

Molzahn AE, Kalfoss M, Makaroff KS, Skevington SM (2011)
Comparing the importance of different aspects of quality of life
to older adults across diverse cultures. Age Ageing 40:192—-199.
https://doi.org/10.1093/ageing/afq156

Ratcliffe J, Lancsar E, Flint T, Kaambwa B, Walker R, Lewin G
et al (2017) Does one size fit all? Assessing the preferences of
older and younger people for attributes of quality of life. Qual Life
Res 26:299-309. https://doi.org/10.1007/s11136-016-1391-6
Uy EJ, Bautista DC, Xin X, Cheung YB, Thio ST, Thumboo J
(2018) Using best-worst scaling choice experiments to elicit the
most important domains of health for health-related quality of life
in Singapore. PLoS ONE 13:1-18. https://doi.org/10.1371/journ
al.pone.0189687

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1093/ageing/afv133
https://doi.org/10.1093/ageing/afv133
https://doi.org/10.1002/jcsm.12149
https://doi.org/10.1002/jcsm.12149
https://doi.org/10.1007/s11136-021-02823-3
https://doi.org/10.1007/s40520-018-1098-3
https://doi.org/10.1007/s40273-016-0429-5
https://doi.org/10.1007/s40273-016-0429-5
https://doi.org/10.1016/j.jamda.2019.08.026
https://doi.org/10.1016/j.jamda.2019.08.026
https://doi.org/10.1016/j.jamda.2019.09.004
https://doi.org/10.1016/j.jhealeco.2006.04.002
https://doi.org/10.1016/j.jhealeco.2006.04.002
https://www.sawtoothsoftware.com/help/lighthouse-studio/manual/index.html?hid_web_maxdiff_numberofsets.html
https://www.sawtoothsoftware.com/help/lighthouse-studio/manual/index.html?hid_web_maxdiff_numberofsets.html
https://www.sawtoothsoftware.com/help/lighthouse-studio/manual/index.html?hid_web_maxdiff_numberofsets.html
https://doi.org/10.1093/ageing/afy169
https://doi.org/10.1093/ageing/afy169
https://doi.org/10.1002/jcsm.12048
https://sawtoothsoftware.com/help/lighthouse-studio/manual/hid_web_maxdiff_badrespondents.html
https://sawtoothsoftware.com/help/lighthouse-studio/manual/hid_web_maxdiff_badrespondents.html
https://sawtoothsoftware.com/help/lighthouse-studio/manual/hid_web_maxdiff_badrespondents.html
https://doi.org/10.4135/9781412983648
https://doi.org/10.4135/9781412983648
https://doi.org/10.1371/journal.pone.0213263
https://doi.org/10.1371/journal.pone.0213263
https://doi.org/10.1093/ageing/afq156
https://doi.org/10.1007/s11136-016-1391-6
https://doi.org/10.1371/journal.pone.0189687
https://doi.org/10.1371/journal.pone.0189687

	Patients’ preferences for quality-of-life aspects in sarcopenia: a best–worst scaling study
	Key summary points
	Aim 
	Findings 
	Message 

	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Population
	Study design
	Statistical analysis

	Results
	Population
	Relative importance of the 14 QOL aspects
	Cluster analysis

	Discussion
	References




