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Abstract: Background/Objectives: This study aims to evaluate the potential of the SarQoL ques-
tionnaire as a screening tool for sarcopenic obesity by comparing its effectiveness in Spanish and
Belgian community-dwelling older people. This research seeks to address the primary question of
whether the SarQoL can reliably differentiate quality of life impacts between these groups. Methods:
A cross-sectional study was conducted involving community-dwelling older adults from Valencia
(Spain) and Liège (Belgium). Participants were assessed using the SarQoL questionnaire, which
measures health-related quality of life specifically for sarcopenia, and a sarcopenic obesity diag-
nostic method based on a combination of the EWGSOP2 criteria for sarcopenia and of body mass
index for obesity. The sample included diverse demographic and clinical characteristics to ensure
comprehensive analysis. Statistical methods were employed to compare the outcomes between the
two populations. Results: The study highlighted a significant relationship between quality-of-life
scores and the prevalence of sarcopenic obesity in the Spanish and Belgian populations. The Sar-
QoL questionnaire effectively identified lower quality of life in individuals with sarcopenic obesity,
demonstrating its potential as a reliable screening tool across different populations. In conclusion, the
SarQoL questionnaire proved to be an effective tool for evaluating quality of life and for screening
individuals with sarcopenic obesity. Conclusions: Future research should prioritize longitudinal
studies to determine the SarQoL questionnaire’s predictive value and investigate interventions to
alleviate the adverse effects of sarcopenic obesity. Our results highlight the critical need to include
quality of life assessments in managing sarcopenic obesity, advocating for a comprehensive approach
to patient care.

Keywords: sarcopenic obesity; older adults; SarQoL; quality of life; screening method

1. Introduction

Sarcopenic obesity (SO) is a condition characterized by the coexistence of obesity and
the loss of muscle mass and function [1,2]. This pathology presents a growing public health
concern worldwide, particularly affecting the ageing population [3]. As the population
ages and modern lifestyles promote physical inactivity and unhealthy diets, the risk of
developing this complex clinical entity increases significantly. SO not only poses a clinical
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challenge in terms of its diagnosis, management, and monitoring by healthcare profession-
als, it is also associated with a range of negative consequences for affected individuals,
including a significant reduction in their quality of life (QoL) [4–7].

QoL is a multidimensional concept encompassing an individual’s subjective perception
of their physical, psychological, and social well-being [8,9]. In the context of SO, assessing
QoL becomes crucial, as this clinical condition often includes reduced mobility and strength,
and increased comorbidities, such as metabolic syndrome, which can significantly impact
various aspects of daily life for those affected [10]. Despite this apparent direct relationship,
the association between the prevalence of SO and QoL has not yet been thoroughly explored,
highlighting an urgent need to investigate this link in different populations to better
understand its clinical and epidemiological implications.

Our publication employed the sarcopenia quality of life (SarQoL) questionnaire, a
validated and widely used tool for assessing QoL specifically in patients with muscle mass
deficits [11–14]. This questionnaire is designed to capture various aspects of QoL, including
physical function, independence, mobility, pain, and mental health, among others [15].
Using this standardized instrument provides a more comprehensive and detailed view of
how SO affects QoL in study populations.

In addition to assessing QoL through the SarQoL questionnaire, anthropometric and
clinical data were also collected to determine the prevalence of SO in both populations
using a previously utilized and published diagnostic algorithm for this pathology. This
algorithm includes the EWGSOP2 definition for sarcopenia [4] and the determination of
three variables (body mass index (BMI), body fat percentage (%BF), and waist circumference
(WC)) for obesity [16].

The determination of SO was conducted in a community-dwelling population, which
was relevant due to the likely underdiagnosis of the pathology in this setting, as observed
in other publications [17–20]. Conceptual ignorance of SO in the community can lead to
an underestimation of its true prevalence and, therefore, a lack of early and appropriate
interventions by which to mitigate its adverse effects on the QoL of affected individuals.

The objectives of this study were to analyze the relationship between the prevalence
of SO and QoL in two distinct populations: one in Belgium (Liège) and other in Spain
(Valencia). These two countries were selected for comparison due to the significant differ-
ences in socioeconomic, cultural, and lifestyle factors that could influence how SO impacts
the QoL of their respective populations. Additionally, the potential discriminative capabil-
ity of the SarQoL questionnaire as a diagnostic screening tool for SO was evaluated in both
populations collectively.

2. Materials and Methods
2.1. Study Design

The sample for this study was obtained from two different populations. First from
Valencia (Spain), comprising subjects attending an activity center for community-dwelling
older people, and the second from Liège (Belgium), comprising subjects attending an
outpatient clinic; both strata consisted of community-dwelling older adults. The total
number of participants from both populations was 498 subjects, with 165 (33.13%) men and
333 (66.87%) women.

The inclusion criteria for study participation were being over 65 years old, attending
the centers where the study-defining tests were conducted, having completed and signed
the informed consent, and having completed all study tests. Regarding exclusion criteria,
subjects presenting any pathology that could directly affect muscle mass or fat tissue and
which suggested secondary SO (severe cognitive impairment, cancer, muscular dystrophy,
stroke, myasthenia gravis, Parkinson’s, Alzheimer’s, amputated limb) were excluded.

Our research complied with the standards set by the Helsinki Declaration and received
approval from the Bioethics Committee of the University of Valencia (number 1139186) and
the Ethics Committee of the University Teaching Hospital of Liège (number 2013/6).
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2.2. Sarcopenic Obesity

SO was determined by a combination of sarcopenia, diagnosed using the latest algo-
rithm published by EWGSOP in 2019 [4], and obesity, based on body mass index (BMI) [16].

A quantification of obesity that derived solely from BMI was decided upon due to its
good discriminative capacity for the pathology and its easy clinical application in the study
population, as observed in other publications [20–23]. The algorithm for diagnosing SO in
this publication can be found in Figure 1.
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2.2.1. Strength Determination: Handgrip Strength and Sit-to-Stand Test

To assess the strength of study participants, upper body (handgrip strength) and lower
body (sit-to-stand (STS) test) measurements were used in both populations, according to
the standards proposed by EWGSOP2 for sarcopenia diagnosis [4].

For upper body strength determined by handgrip strength [4,24–26], a Jamar 5030J1
(Sammons Preston Rolyan, Nottinghamshire, UK) handheld dynamometer, with a mea-
surement scale of 0–90 kg/f and an accuracy of ±2 kg, was used in the Spanish population,
while a Saehan 405108-010113 dynamometer (Saehan, Bongamgongdan, Republic of Ko-
rea), with the same measurement scale and accuracy, was used in the Belgian population.
Hand-grip strength cut-off points were established according to EWGSOP2 [4], with scores
below 16 kg in women and 27 kg in men being indicative of sarcopenia.

For lower body strength determined by the STS test [4,27], subjects from both popula-
tions sat and stood from a chair five times, keeping their backs straight, feet approximately
shoulder-width apart, and arms crossed over their chests. The cut-off point for this diag-
nostic test was established following EWGSOP2 criteria [4], with a duration > 15 s for five
repetitions considered definitive for sarcopenia.

According to EWGSOP2 criteria [4], low muscle strength in subjects was diagnosed when
hand-grip strength and/or STS test showed pathological results (below the cut-off points).

2.2.2. Muscle Mass Determination: Appendicular Skeletal Muscle Mass/Height2

In Spanish participants, appendicular muscle mass was determined using the formula
proposed by Kyle et al. [28], based on data obtained through electrical bioimpedance analysis
(BIA) with the TANITA DC430MA-S scale (Tokyo, Japan), with an accuracy of 0.05 kg. BIA
was implemented following the latest recommendations for more precise measurements [29].
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On the other hand, in the Belgian sample, ASMM was determined using dual-
energy X-ray absorptiometry (DXA). Cut-off points for sarcopenic pathology determi-
nation based on muscle mass were established at <7 kg/m2 in men and <5.5 kg/m2

in women for the assessment of ASMM adjusted by height (ASSM/h2), following the
EWGSOP2 algorithm [27,30,31].

2.2.3. Physical Performance Determination: Gait Speed and SPPB Test

To determine the physical performance of study participants, the Spanish and Belgian
subjects underwent two diagnostic tests: a 4 m gait speed test [4,32] and the short physical
performance battery test (SPPB test) [4,33–35]. Cut-off points suggested by EWGSOP2 [4]
were used for both tests, being ≤0.8 m/s for gait speed and ≤8 points for the SPPB test.

2.2.4. Obesity Determination: BMI

Obesity was determined using body mass index (BMI), a widely accepted method
within scientific literature [22,23,36] and the field of SO. As such, the World Health Organi-
zation cut-off point was used, diagnosing subjects with a BMI > 30 kg/m2 as obese [16].

2.3. Quality of Life

QoL of participating subjects was assessed using the sarcopenia quality of life (SarQoL)
questionnaire, validated for Spanish and Belgian populations [13,14]. This tool for quantifying
QoL in subjects with muscle mass alterations was first validated in 2017 [14] and is the primary
assessment tool for sarcopenic pathology within scientific literature [11,13,15,37,38].

The SarQoL questionnaire features a Likert scale for most questions, excluding those
numbered 7, 14, and 22. It delves into seven distinct domains, evaluating various aspects of
life quality, as follows: physical and mental health (D1), mobility (D2), body composition
(D3), functional ability (D4), activities of daily living (D5), leisure pursuits (D6), and
anxieties (D7). Scores for each domain, as well as the overall questionnaire score, range
from 0 to 100, with higher scores indicating better QoL.

Researchers conducted the questionnaire sessions, providing assistance and clarifica-
tions as needed. Detailed results were obtained using the official platform provided by the
creators (www.SarQoL.org (accessed on 12 January 2024)). The questionnaire has demon-
strated strong internal consistency, corroborated by several publications [13,15,39,40].

2.4. Statistical Analysis

The statistical analysis utilized IBM SPSS Statistics v. 24 software for Windows (IBM
Corp., Armouk, NY, USA). The normality of the data was assessed using the Shapiro–Wilk
test. Descriptive statistics were computed for the SarQoL questionnaire [13] and its domains,
as well as for variables concerning physical performance, obesity, and the diagnosis of
SO. Differences between groups with and without SO were examined using the Student’s
t-test and the Mann–Whitney U test, with significance set at p ≤ 0.05. Bonferroni correction
was applied to avoid type 1 errors when conducting multiple comparisons. Pearson’s
correlation coefficient was employed for normally distributed data, while Spearman’s
correlation coefficient was used for non-normally distributed data. These tests evaluated
relationships between variables contributing to SO diagnosis and results from the SarQoL
questionnaire [13] and its domains. Variables showing significant differences underwent
further analysis, with multiple linear regression used to assess their impact on domain
scores and total SarQoL score.

The association between SO diagnosis and SarQoL questionnaire scores, both total and
by domain, was examined using logistic regression. Additionally, an ROC curve analysis
evaluated the ability of the SarQoL total score and its three most influential domains
to discriminate SO. By establishing specificity and sensitivity thresholds for sarcopenia
diagnosis based on SarQoL scores, researchers outlined potential risk zones, offering the
prospect of using this test for diagnostic and preventive purposes.

www.SarQoL.org
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3. Results

The total sample of this study comprised subjects from two European populations,
Belgium and Spain. The Belgian cohort consisted of 296 individuals, of which 127 (43%)
were men, and 15 of these (12%) were diagnosed with SO according to the criteria estab-
lished by the researchers. In terms of women, they represented 57% of the Belgian sample
(169 subjects), with 28 (17%) suffering from SO.

Conversely, the Spanish cohort included 202 individuals. The male group constituted
18% of the sample, with 38 participants, 5 of whom (13%) had SO. Women represented 82%
of the Spanish sample (164 participants), with 20 (12%) affected by the condition.

Combining both samples, the total study population included 498 subjects, with
165 men (33%) and 333 women (67%), showing an overall SO prevalence of 13.6%. Dividing
the total sample by sex, the male group presented an SO prevalence of 12.6% (20 men),
which was similar to that observed in the female group, where the condition affected 14%
of the participants (48 women).

The prevalence of SO was higher in women than in men in the Belgian population and
the combined total sample. In contrast, in the Spanish cohort, its prevalence was slightly
higher in men. The authors found significant differences between body mass index (BMI)
and SO in both groups, except in Belgian women, with the SO group showing a higher
BMI. Additionally, a greater total amount of appendicular skeletal muscle mass (ASMM) was
observed in individuals with SO, regardless of sex, across the entire sample. The data related
to the prevalence of SO according to the study populations can be consulted in Table 1.

Regarding the SarQoL questionnaire, which quantified the QoL of the participants,
significant differences were observed when relating the obtained scores to the prevalence
of SO in most groups, with the exception of the Belgian female group. In the analysis of
the total sample, significant relationships were found between the prevalence of SO and the
results obtained through the domains and the total score of the SarQoL questionnaire, with
the only exception being the results for domain 3 (body composition). Thus, a large group of
SO subjects in the study presented lower scores in most domains and the total SarQoL score.

The analysis of the results allowed the authors to find a significant correlation between
the total score obtained on the SarQoL questionnaire and the main variables related to
the diagnosis of SO, except for ASMM adjusted for height, independent of sex, and the
total amount of ASMM in men. Therefore, most participants presented worse results
in the diagnostic variables for SO as their scores on the SarQoL questionnaire and its
domains decreased. The total SarQoL score and domains 2 (locomotion), 4 (functionality),
and 5 (activities of daily living) individually showed a stronger relationship with the
prevalence of SO, a fact supported by the finding of more significant correlations between
the determinant variables of the pathology and the QoL results of the participants. The
analysis of correlations between the main variables used for the diagnosis of SO and the
SarQoL scores, as well as the scores obtained in each of its domains according to the sex of
the participants, can be consulted in Table 2.
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Table 1. Study sample characteristics based on the presence of sarcopenic obesity and perceived QoL, comparing data obtained in two European populations.

Belgium Sample Spanish Sample Total Sample

Men Women Total Men Women Total Men Women Total

WSO a

(n = 112)
SO b

(n = 15)
WSO a

(n = 141)
SO b

(n = 28) n = 296 WSO a

(n = 33)
SO b

(n = 5)
WSO a

(n = 144)
SO b

(n = 20) n = 202 WSO a

(n = 145)
SO b

(n = 20)
WSO a

(n = 285)
SO b

(n = 48) n = 498

Age (years) 74 ± 6 76 ± 5 74 ± 6 74 ± 5 74.2 ± 6.1 72 ± 4 75 ± 6 73 ± 5 72 ± 5 72.8 ± 5 74 ± 6 76 ± 5 74 ± 6 73 ± 5 73.6 ± 5.7
Body mass index (kg/m2) 28 ± 5 31.4 ± 2.5 * 24.8 ±3.7 32.3 ± 4 27.1 ± 4.9 27.6 ± 4.2 33.5 ± 2 * 26.8 ± 4.1 31.2 ± 2.4 * 27.5 ± 4.2 27.9 ± 4.8 32 ± 2.5 * 25.8 ± 4 31.8 ± 3.4 * 27.3 ± 4.6

SarQol
Overall quality of life 69.1± 15.2 * 56.3 ± 14.4 67.3 ± 14.3 55.9 ± 14.9 66.4 ± 15.3 80.2± 10.2 * 63 ± 14.4 75.7 ± 9.2 * 67 ± 8.6 75.3 ± 10.1 71.6 ± 15 * 58 ± 14.3 71.6± 12.7 * 60.6 ± 13.7 70 ± 14.1

Physical and mental health 65.8± 16.5 * 56 ± 14.2 65.8 ± 16.1 58.2 ± 15 64.6 ± 16.3 81.4± 13.2 * 64 ± 16.4 75.6 ± 13.6 69.8 ± 12.6 75.7 ± 13.9 69.3± 17.1 * 58 ± 14.7 70.8± 15.7 * 63 ±15 69.1 ± 16.3
Locomotion 65.7 ± 21.3 45.7 ± 18.3 65.3 ± 21.8 53 ± 22.3 63.3 ± 22.1 84.9± 15.7 * 67.2 ± 20.3 81.8± 14.8 * 68.2 ± 14 80.6 ± 15.7 70.1± 21.7 * 51.1 ± 20.6 73.6± 20.3 * 59.3 ± 20.5 70.3 ± 21.5

Body composition 61.4 ± 18 54.6 ± 15.6 60.8 ± 16.2 56.8 ± 17.2 60.4 ± 17 75.8± 14.2 * 56.7 ± 10.9 64.2 ± 14.3 62.5 ± 15.1 65.7 ± 14.9 64.7± 18.2 * 55.1 ± 14.3 62.5 ± 15.4 59.2 ± 16.4 62.5 ± 16.4
Functionality 73 ± 16 * 64 ± 14 74 ± 15 59 ± 16 71.7 ± 15.9 79 ± 15 * 61 ± 16 77 ± 12 * 64 ± 11 75.3 ± 13.4 74 ± 16 * 63 ± 14 75 ± 13 * 61 ± 14 73.2 ± 15

Activities of daily living 69.3± 19.1 * 54.1 ± 18.8 62.4 ± 17.5 50 ± 17.5 63.4 ± 19.1 76.7± 10.6 * 59.8 ± 18 72.6 ± 9.3 * 67.2 ± 10.2 72.4 ± 10.3 71 ± 17.8 * 55.6 ± 18.3 67.5± 14.9 * 57.2 ± 17.1 67.1 ± 16.7
Leisure activities 54.8± 18.4 * 44.4 ± 13.7 57 ± 17.5 46.3 ± 20.8 54.5 ± 18.3 71.5 ± 19.3 59.9 ±14.8 67.3 ± 20.5 68.2 ± 19.4 67.9 ± 20 58.6± 19.8 * 48.3 ± 15.2 62.2± 19.7 * 55.4 ± 22.8 59.9 ± 20.1

Fears 91 ± 9 * 83 ± 13 90 ± 10 87 ± 14 90 ± 10.6 95 ± 13 90 ± 14 89 ± 17 * 74 ± 22 88.9 ± 17.5 92 ± 10 * 84 ± 13 90 ± 14 * 82 ± 18 89.5 ± 13.8
Physical activity

parameters
ASMM c (kg) 55.7 ± 9 60.6 ± 5.5 * 36.7 ± 4.7 43.7 ± 6.3 * 45.8 ± 11.6 23 ± 2.8 23.8 ± 4.1 16.3 ± 2.4 18 ± 2.3 * 17.8 ± 3.6 48.3 ± 15.9 51.4 ± 17.1 26.4 ± 10.9 33 ± 13.7 * 34.4 ± 16.6
ASMM/h2 d 7.91 ± 1.1 8.3 ± 0.7 5.9 ± 0.7 6.7 ± 0.7 * 6.9 ± 1.3 8.3 ± 0.9 8.6 ± 0.6 6.6 ± 0.8 7.4 ± 0.7 * 7 ± 1 8 ± 1.1 8.4 ± 0.7 6.3 ± 0.9 7 ± 0.8 * 6.9 ± 1.2

Handgrip strength (kg) 39 ± 9 * 37 ± 8 21 ± 6 18 ± 7 28.3 ± 11.6 35 ± 7 29 ± 7 20 ± 4 * 16 ± 5 22.4 ± 7.7 38 ± 9 35 ± 9 21 ± 5 * 17 ± 6 25.9 ± 10.6
Gait speed (m/s) 1.2 ± 0.3 * 0.9 ± 0.2 1.1 ± 0.3 * 0.9 ± 0.3 1.1 ± 0.3 1 ± 0.2 0.9 ± 0.3 1 ± 0.2 * 0.9 ± 0.2 1 ± 0.22 1.2 ± 0.3 * 0.9 ± 0.2 1.1 ± 0.3 * 0.9 ± 0.2 1.1 ± 0.3
Sit to stand test (s) 13.2 ± 4.3 19.4 ± 4.5 * 13.1 ± 3.4 18.7 ± 5.2 * 14 ± 4.5 11.9 ± 3.4 18 ± 5.2 * 11.3 ± 3 14.4 ± 4.9 * 11.9 ± 3.6 12.9 ± 4.2 19 ± 4.6 * 12.2 ± 3.3 16.8 ± 5.5 * 13.1 ± 4.3

Data are mean ± SD. * p < 0.05 (Bonferroni correction). a Without sarcopenic obesity. b Sarcopenic obesity. c Appendicular skeletal muscle mass. d Appendicular skeletal muscle mass adjusted
by height.
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Given the significant correlational relationship observed between most of the SO
determinant variables and the scores obtained on the SarQoL questionnaire and its do-
mains, the authors decided to develop a multiple linear regression analysis to confirm
and quantify the relationship between the QoL scores of the participants and the main
variables related to SO, including only those that were previously found to be significantly
correlated. Thus, Tables 3 and 4 detail and corroborate the relationships between the
participants’ QoL and the prevalence of SO, once again showing the total SarQoL score
and domains 2 (locomotion), 4 (functionality), and 5 (activities of daily living) as the most
sensitive elements in quantifying QoL in SO. In order to improve multiple linear regression
model analysis, the authors recommend consulting Scheme 1, which visually condenses
the principal significant relationships between sarcopenic obesity variables and SarQoL
domains and total score, referring to total sample data.

Additionally, to complete the analysis of the relationship between QoL and the preva-
lence of SO, the authors decided to conduct a logistic regression model that allowed for
both univariate and multivariate analyses of the SarQoL scores and the prevalence of the
condition. The results were found to continue to show a strong relationship between the
prevalence of SO and the scores obtained through the SarQoL questionnaire, with lower
QoL being a risk factor for developing the condition. Domain 4 (functionality) was found
to be the parameter most strongly related to the analysis of QoL and the prevalence of SO.
The detailed analysis of the logistic regression model can be consulted in Table 5, for visual
optimization only significant results were presented.

Due to the relationship between parameters used to diagnose SO and the scores ob-
tained through the SarQoL questionnaire in both populations, an ROC curve analysis
was conducted to evaluate the discriminative capacity and screening potential of the Sar-
QoL questionnaire and its domains for SO. Total SarQoL score and scores in domains
2 (locomotion), 4 (functionality), and 5 (activities of daily living) presented a significant
area under the curve (AUC), i.e., greater than 0.7. Domain 4 showed the highest discrimi-
native capacity for diagnosing SO, with an AUC of 0.75. The specific results of the ROC
curve analysis can be consulted in Table 6.

Considering the sensitivity and specificity in the diagnosis of SO for each total
SarQoL score, researchers defined three levels of risk regarding the probability of devel-
oping SO, regardless of sex. A high risk of developing the condition was established
for participants with scores below 53 points, a moderate risk was defined for scores
between 54 and 77 points, and participants with scores above 77 points were categorized
as low risk (Figure 2).
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Table 2. Correlations between principal variables related with Sarcopenic Obesity and SarQoL Domains.

Physical and Mental
Health (D1) Locomotion (D2) Body Composition (D3) Funcionality (D4) Activities of Daily

Living (D5) Leisure Activities (D6) Fears (D7) SarQoL Total

Men Women Men Women Men Women Men Women Men Women Men Women Men Women Men Women

Age −0.276 −0.238 −0.285 −0.336 −0.238 −0.257 −0.264 −0.344 −0.281 −0.367 −0.170 −0.317 −0.148 −0.172 −0.312 −0.389
Body Mass Index (BMI) −0.090 −0.057 −0.226 −0.160 0.021 0.083 −0.215 −0.278 −0.078 −0.066 −0.147 −0.013 −0.131 −0.160 −0.169 −0.150
Appenndicular skeletal
muscle mass (ASMM) −0.178 −0.274 −0.258 −0.384 −0.104 −0.068 −0.067 −0.156 −0.001 −0.304 −0.171 −0.102 −0.127 −0.083 −0.148 −0.322

ASMM/h2 a 0.122 0.081 0.029 0.053 0.190 0.133 0.001 −0.120 0.137 0.133 0.021 0.068 0.106 −0.064 0.088 0.055
Handgrip strength 0.074 0.245 0.079 0.313 0.006 0.150 0.239 0.355 0.233 0.367 0.061 0.198 0.045 0.128 0.175 0.368
Sit to stand test −0.405 −0.415 −0.478 −0.487 −0.224 −0.192 −0.501 −0.462 −0.503 −0.456 −0.274 −0.275 −0.351 −0.242 −0.516 −0.530
Gait speed 0.251 0.226 0.370 0.345 0.075 0.255 0.415 0.443 0.419 0.314 0.190 0.211 0.224 0.240 0.386 0.396

Pearson’s correlation coefficient for normally distributed data and Spearman’s correlation coefficient for data that are not normally distributed. p < 0.05 results area shown in bold. a Appendicular
skeletal muscle mass adjusted by height.

Scheme 1. Visual representation of the significance of the relationships between principal variables involved in the diagnosis of sarcopenic obesity and SarQoL
domains/total score. a Appendicular skeletal muscle mass. b Body mass index.
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Table 3. Multiple Linear Regression Analysis with Total and Domain Scores of SarQol as Dependent Variables, stratified by sex.

Independent
Variable

Men Independent
Variable Women

B SE Beta T p R2 Adjusted
R2

Model
Significance B SE Beta T p R2 Adjusted

R2
Model

Significance

D1 Physical and mental health D1 Physical and mental health
(1) Age −0.682 0.215 −0.221 −3.175 0.002 0.248 0.234 <0.001 (1) Handgrip 0.409 0.152 0.148 2.702 0.007 0.237 0.228 <0.001
(2) STS Test a −1.222 0.258 −0.330 −4732 0.000 (2) STS Test a −0.824 0.238 −0.214 −3468 0.000
(3) ASMM b −0.265 0.074 −0.248 −3602 0.000 (3) ASMM b −0.377 0.075 −0.283 −5032 0.000

(4) Gait Speed 7.815 3.582 0.128 2.182 0.030

D2 Locomotion D2 Locomotion
(1) Age −0.811 0.256 −0.203 −3162 0.002 0.424 0.405 <0.001 (1) Age −0.610 0.186 −0.168 −3.281 0.001 0.397 0.386 <0.001
(2) STS Test a −1314 0.349 −0.274 −3768 0.000 (2) Handgrip 0.644 0.182 0.177 3.539 0.000
(3) ASMM b −0.438 0.098 −0.316 −4474 0.000 (3) STS Test a −0.674 0.280 −0.133 −2.408 0.017
(4) Gait Speed 20.012 6.069 0.260 3.297 0.001 (4) ASMM b −0.703 0.089 −0.401 −7.881 0.000
(5) BMI c −0.841 0.311 −0.181 −2700 0.008 (5) Gait Speed 12.558 4.572 0.156 2.747 0.006

(6) BMI c −0.537 0.212 −0.117 −2529 0.012

D3 Body Composition D3 Body Composition
(1) Age −0.666 0.243 −0.206 −2739 0.007 0.123 0.107 <0.001 (1) Age −0.291 0.162 −0.108 −1792 0.074 0.111 0.1 <0.001
(2) STS Test a −0.731 0.292 −0.188 −2503 0.013 (2) ASMM b −0.180 0.071 −0.135 −2523 0.012
(3) ASMM b −0.194 0.083 −0.173 −2335 0.021 (3) Gait Speed 15.035 3.705 0.248 4.058 0.000

(4) BMI c 0.418 0.191 0.120 2.188 0.029

D4 Funcionality D4 Funcionality
(1) Age −0.593 0.191 −0.211 −3112 0.002 0.357 0.34 <0.001 (1) Age −0.349 0.130 −0.140 −2676 0.008 0.366 0.354 <0.001
(2) Handgrip 0.275 0.127 0.151 2.171 0.031 (2) Handgrip 0.359 0.128 0.144 2.812 0.005
(3) Gait Speed −1436 0.222 −0.424 −6476 0.000 (3) STS Test a −0.837 0.196 −0.241 −4.268 0.000
(4) BMI c −0.920 0.214 −0.281 −4295 0.000 (4) ASMM b −0.119 0.063 −0.099 −1.901 0.058

(5) Gait Speed 9.965 3.207 0.181 3.108 0.002
(6) BMI c −0.756 0.149 −0.241 −5079 0.000

D5 Activities Of Daily Living D5 Activities Of Daily Living
(1) Age −0.491 0.238 −0.149 −2058 0.041 0.313 0.291 <0.001 (1) Age −0.358 0.134 −0.135 −2676 0.008 0.375 0.365 <0.001
(2) Handgrip 0.321 0.171 0.150 1.878 0.062 (2) Handgrip 0.699 0.135 0.263 5.174 0.000
(3) STS Test a −1012 0.311 −0.255 −3253 0.001 (3)STS Test a −0.642 0.208 −0.173 −3095 0.002
(4) ASMM b −0.223 0.087 −0.195 −2571 0.011 (4) ASMM b −0.439 0.066 −0.343 −6709 0.000
(5) Gait Speed 15.397 5.422 0.242 2.840 0.005 (5) Gait Speed 7.803 3.286 0.133 2.375 0.018

D6 Leisure Activities D6 Leisure Activities
(1) Age −0.579 0.256 −0.165 −2259 0.025 0.176 0.161 <0.001 (1) Age −0.867 0.191 −0.240 −4542 0.000 0.18 0.167 <0.001
(2) STS Test a −0.822 0.308 −0.195 −2671 0.008 (2) STS Test a −0.886 0.283 −0.176 −3130 0.002
(3) ASMM b −0.378 0.088 −0.311 −4314 0.000 (3) ASMM b −0.349 0.094 −0.201 −3705 0.000

D7 Fears D7 Fears
(1) STS Test a −0.919 0.170 −0.388 −5.401 0.000 0.178 0.168 <0.001 (1) STS Test a −0.533 0.219 −0.143 −2436 0.015 0.107 0.099 <0.001
(2) BMI c −0.438 0.165 −0.191 −2655 0.009 (2) Gait Speed 10.869 3.499 0.184 3.106 0.002

(3) BMI c −0.439 0.182 −0.130 −2417 0.016

SarQol Total SarQol Total
(1) Age −0.565 0.188 −0.205 −3008 0.003 0.401 0.378 <0.001 (1) Age −0.363 0.112 −0.159 −3232 0.001 0.444 0.433 <0.001
(2) Handgrip 0.242 0.134 0.135 1.803 0.073 (2) Handgrip 0.480 0.110 0.210 4.366 0.000
(3) STS Test a −1120 0.246 −0.339 −4556 0.000 (3) STS Test a −0.719 0.169 −0.225 −4254 0.000
(4) ASMM b −0.231 0.073 −0.242 −3169 0.002 (4) ASMM b −0.349 0.054 −0.317 −6485 0.000
(5) Gait Speed 8.867 4.346 0.167 2.040 0.043 (5) Gait Speed 8.972 2.761 0.177 3.250 0.001
(6) BMI c −0.503 0.220 −0.157 −2288 0.023 (6) BMI c −0.276 0.128 −0.096 −2157 0.032

p < 0.05 results area shown in bold. a Sit-To-Stand Test. b Appendicular Skeletal Muscle Mass. c Body Mass Index.
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Table 4. Multiple Linear Regression Analysis with Total and Domain Scores of SarQol as
Dependent Variables.

Independent
Variable

Total Sample

B SE Beta T p R2 Adjusted R2 Model
Significance

D1 Physical and mental health
(1) Age −0.287 0.125 −0.099 −2.295 0.022 0.245 0.238 <0.001
(2) Handgrip 0.328 0.081 0.216 −4.028 0.000
(3) STS Test a −0.901 0.182 −0.238 −4.964 0.000
(4) ASMM b −0.348 0.053 −0.362 −6.529 0.000
(5) Gait Speed 5.360 3.011 0.089 1.780 0.076

D2 Locomotion
(1) Age −0.592 0.149 −0.157 −3.967 0.000 0.401 0.393 <0.001
(2) Handgrip 0.497 0.096 0.249 5.207 0.000
(3) STS Test a −0.993 0.213 −0.200 −4659 0.000
(4) ASMM b −0.577 0.065 −0.457 −8937 0.000
(5) Gait Speed 14.730 3.632 0.186 4.056 0.000
(6) BMI c −0.610 0.174 −0.134 −3503 0.000

D3 Body Composition
(1) Age −0.515 0.133 −0.177 −3.877 0.000 0.092 0.084 <0.001
(2) Handgrip 0.204 0.090 0.132 2.260 0.024
(3) STS Test a −0.503 0.180 −0.131 −2.797 0.005
(4) ASMM b −0.125 0.058 −0.128 −2.176 0.030

D4 Funcionality
(1) Age −0.422 0.106 −0.162 −3974 0.000 0.361 0.353 <0.001
(2) Handgrip 0.262 0.068 0.191 3.858 0.000
(3) STS Test a −1.016 0.152 −0.297 −6.699 0.000
(4) ASMM b −0.106 0.046 −0.122 −2.319 0.021
(5) Gait Speed 8.624 2.584 0.159 3.337 0.000
(6) BMI c −0.766 0.124 −0.244 −6185 0.000

D5 Activities of Daily Living
(1) Age −0.358 0.118 −0.124 −3.038 0.002 0.338 0.332 <0.001
(2) Handgrip 0.559 0.077 0.366 7.278 0.000
(3) STS Test a −0.884 0.171 −0.232 −5163 0.000
(4) ASMM b −0.321 0.050 −0.331 −6.385 0.000
(5) Gait Speed 10.394 2.839 0.172 3.661 0.000

D6 Leisure Activities
(1) Age −0.691 0.155 −0.193 −4461 0.000 0.185 0.178 <0.001
(2) Handgrip 0.244 0.105 0.128 2.312 0.021
(3) STS Test a −0.770 0.210 −0.163 −3671 0.000
(4) ASMM b −0.384 0.067 −0.320 −5.728 0.000

D7 Fears
(1) STS Test a −0.581 0.156 −0.179 −3723 0.000 0.113 0.107 <0.001
(2) Gait Speed 8.867 2.482 0.172 3.572 0.000
(3) BMI c −0.384 0.129 −0.129 −2986 0.003

SarQol Total
(1) Age −0.412 0.095 −0.168 −4321 0.000 0.419 0.411 <0.001
(2) Handgrip 0.389 0.061 0.301 6.380 0.000
(3) STS Test a −0.903 0.136 −0.280 −6.627 0.000
(4) ASMM b −0.290 0.041 −0.354 −7030 0.000
(5) Gait Speed 8.799 2.322 0.172 3.789 0.000
(6) BMI c −0.341 0.111 −0.115 −3066 0.002

p < 0.05 results area shown in bold. a Sit-To-Stand Test. b Appendicular Skeletal Muscle Mass. c Body Mass Index.

Table 5. Simple and multiple logistic regression.

Sarcopenic Obesity

Odds Ratio (Univariate) p-Value Odds Ratio (Multivariate) p-Value

SarQol
Overall quality of life 0.942 (0.924–0.961) <0.001
Physical and mental health 0.967 (0.951–0.983) <0.001
Locomotion 0.967 (0.955–0.979) <0.001



Nutrients 2024, 16, 3904 11 of 15

Table 5. Cont.

Sarcopenic Obesity

Odds Ratio (Univariate) p-Value Odds Ratio (Multivariate) p-Value

Body composition 0.980 (0.964–0.996) 0.014
Functionality 0.942 (0.924–0.960) <0.001 0.948 (0.929–0.967) <0.001
Activities of daily living 0.960 (0.946–0.975) <0.001
Leisure activities 0.980 (0.967–0.994) 0.004
Fears 0.965 (0.950–0.981) <0.001

p < 0.05 results area shown in bold.

Table 6. ROC curves diagnostic performance values (domains and total score of SarQoL questionnaire)
when its used to discriminate SO.

Analyzed Variables
95% Asymptotic Confidence Interval

Area p-Value Lower Limit Upper Limit

Total SarQol score 0.73 * 0.00 0.67 0.79
Physical and Mental Health Domain (D1) 0.65 0.00 0.59 0.72
Locomotion Domain (D2) 0.70 * 0.00 0.64 0.77
Body Composition Domain (D3) 0.60 0.01 0.52 0.67
Funcionality Domain (D4) 0.75 * 0.00 0.69 0.81
Activities Of Daily Living Domain (D5) 0.70 * 0.00 0.63 0.76
Leisury Activities Domain (D6) 0.61 0.00 0.54 0.69
Fears Domain (D7) 0.64 0.00 0.57 0.72

* Area > 0.70 is showed in bold.

Figure 2. Sarcopenic obesity risk based on SarQoL questionnaire scores, assessing sensibility and
specificity for the obtained results.

4. Discussion

The present study compared the prevalence of sarcopenic obesity (SO) in two European
populations, Spain and Belgium, while analyzing its relationship with QoL, which was
quantified using the SarQoL questionnaire. Results indicate a similar prevalence of SO
between the two studied populations, with 12.4% in Spain (Valencia) and 14.5% in Belgium
(Liège), yielding a combined total prevalence of 13.6%. These findings are consistent
with previous studies conducted in other European regions, reporting similar prevalence
ranges [41–43], despite heterogeneity in the diagnostic methods used to assess the pathology.
However, interesting differences in gender distribution of the disease were observed:
in Belgium, the prevalence of SO was higher in women compared with men (17% vs.
12%, respectively), whereas in Spain, the opposite situation was found (12% vs. 13%,
respectively). These differences in gender distribution with regard to the prevalence of SO
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have been reported by other authors analyzing similar populations, where women were
more prevalent [44,45], and, conversely, where men had a higher prevalence of SO [46,47].

It is notable that the sample origin might have influenced the obtained results; in
Belgium, subjects were recruited from their reference primary care center, unlike in Spain,
where participants were users of an activity center for community-dwelling older adults.
The different recruitment environments might have influenced the observed difference
in SO prevalence. Thus, subjects attending the primary care center could present a more
deteriorated health profile when compared with Spanish subjects using the activity center
for community-dwelling older adults. Despite this, the total difference in SO prevalence
between the two populations was approximately 2%, highlighting the silent infiltration
of this pathology in society, considering that study participants were autonomous and
independent individuals.

The researchers decided to use a combination of the EWGSOP2 algorithm for sar-
copenia diagnosis [4] and the BMI criterion for obesity [16]. The use of both diagnostic
procedures within the diagnosis of SO has been widely accepted and validated in other
literature [4,16]. Although BMI is a useful and practical tool, it is important to consider
that it may not fully reflect body composition. Despite this, in the older population range,
the excess muscle mass that could result in an increased BMI not mediated by fat tissue is
extremely rare. Given its simplicity and ease of use, BMI is a useful tool for epidemiological
studies, as well as for quantifying the clinical variable of obesity in subjects with SO, as
supported by previous scientific publications [22,23,36].

The SarQoL questionnaire, used by researchers to evaluate the QoL of study partici-
pants, proved to be a solid tool for quantifying this element in patients with SO from the
Spanish and Belgian populations. This is despite the fact that it was originally intended
exclusively for the assessment of QoL mediated through muscle mass deficit, without
specifically evaluating obesity in subjects with SO.

Additionally, our study demonstrated the capability of the SarQoL questionnaire [14]
as a screening method for SO, a fact that had already been proven previously for sarcopenic
pathology alone and for SO through other diagnostic algorithms in smaller populations
without an international component. Comparing our results with those obtained by Fonfría-
Vivas et al. [19], we found similarities in the study population despite using a different diag-
nostic algorithm and in the established cut-off points, where we set their limit at ≤50 points
for the total SarQoL score, without studying the scores of the domains individually. Thus,
our research showed a cut-off point for the prevalence of SO of ≤53 points when the sample
of the two populations under study was used.

Our research presents some limitations and strengths that should be considered.
Regarding the limitations, the cross-sectional design of the study prevents the establishment
of definitive causal relationships between SO and QoL, and the evaluation of muscle mass
and obesity was based on indirect methods (BMI and BIA), which, although validated, may
not be as precise as other methods, such as dual-energy X-ray absorptiometry (DXA) [48].
Furthermore, the sample may not be entirely representative of the general population of
both countries, which could limit the generalizability of the results.

Regarding the strengths, this study includes populations from two European countries
(Spain and Belgium), allowing for an international comparison of results and providing a
broader perspective on the prevalence and impact of SO in different socioeconomic and
cultural contexts. Thus, the inclusion of participants from different settings (a primary care
center in Belgium and a senior activity center in Spain) adds variability to the total sample,
improving the generalization of the results. Additionally, the use of standardized criteria
for SO diagnosis, such as BMI [16] and the diagnostic algorithm proposed by EWGSOP2 [4]
for sarcopenia, ensures consistency and comparability of results with other similar studies.
Finally, the implementation of the SarQoL questionnaire [14] to assess QoL provides a
specific and validated measure for subjects with sarcopenia, adding rigor and relevance to
the study findings.
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It is important to mention that this study also highlights the need for greater aware-
ness and education about SO in the community. The lack of knowledge about this
condition, as well as the absence of a standardized diagnostic algorithm, can lead to
underdiagnosis [49,50] and, consequently, a lack of appropriate interventions. The im-
plementation of educational programs and proper screening, through tools like the one
proposed by the authors in this research, can help identify and treat SO at earlier stages,
thereby improving the QoL and health of those affected.

5. Conclusions

Our investigation evaluated the potential of the SarQoL questionnaire as a screening
tool for SO and its impact on QoL in Belgian and Spanish populations. Our findings have
revealed significant differences in SO prevalence, with higher rates in Belgian women and
Spanish men, highlighting the role of possible socio-cultural factors. SO was shown to
negatively affect QoL, with lower SarQoL scores observed in affected individuals, par-
ticularly in domains related to locomotion (D2), physical function (D4) and activities of
daily living (D5). These correlations between SarQoL scores and SO diagnostic principal
variables validate the questionnaire’s effectiveness. The regression model confirmed that
SarQoL, especially its physical function domain (D4) and its total score, is a sensitive tool
for assessing QoL in SO patients. Additionally, the performed ROC curve analysis demon-
strated SarQoL’s potential as a screening tool, allowing one to establish cut-off points to
evaluate the risk of SO. In conclusion, the SarQoL questionnaire effectively reflects the QoL
impairments in SO, advocating for its use in clinical and epidemiological settings. Future
research should focus on longitudinal studies to establish its predictive value and explore
interventions to mitigate SO’s adverse effects. Our findings underscore the importance of
incorporating QoL assessments in SO management, emphasizing a holistic approach to
patient care.
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