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Abstract
Background  Sarcopenia, a condition characterized by a decrease in muscle mass and strength, is very common in patients 
with obesity and can be aggravated by bariatric surgery. This can potentially compromise the clinical results of surgery. This 
study aimed to assess the effectiveness of a structured exercise program on the health-related quality of life (HRQoL) of 
individuals with sarcopenia after bariatric surgery, as evaluated by the Sarcopenia Quality of Life (SarQoL) questionnaire. 
By determining the effectiveness of exercise interventions, this research aims to provide evidence-based recommendations 
for improving the quality of life in this population.
Methods  Patients who were candidates for surgery were recruited for the EXPOBAR program and were randomized into 
experimental and control groups. All participants underwent gastric bypass surgery (RYGB). After surgery, the patients in 
the intervention group were included in a structured physical exercise program that lasted 16 weeks. This included combined 
aerobic and resistance exercise. Outcomes, including body composition and physical fitness parameters, were measured 
before and after the intervention.
Results  The baseline characteristics of the participants were not significantly different between the two groups. All patients 
met the criteria for moderate/severe obesity and the ESPEN/EASO criteria for sarcopenia, namely, reduced muscle strength 
assessed by grip strength and reduced muscle mass assessed by the ASMM score/weight. After completing the study proto-
col, patients in both groups had increased HRQoL, but the increase was significantly greater in the intervention group than 
in the control group.
Conclusion  Our findings suggest that exercise is crucial in improving both physical and psychological well-being in post-
bariatric patients, highlighting the need to integrate structured exercise programs in post-surgery care. This study is part of 
a prospective randomized study registered at Clinicaltrials.gov (NCT05289219).
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Introduction

Obesity is a global health crisis associated with numerous 
comorbidities, such as diabetes, cardiovascular diseases, 
and musculoskeletal disorders [1–3]. Bariatric surgery is 
a widely recognized treatment for severe obesity, resulting 
in significant weight loss and a reduction in obesity-related 
health risks [4, 5]. Despite these benefits, many patients con-
tinue to struggle with impaired quality of life due to residual 
or new health issues after surgery [5].

Health-related quality of life (HRQoL) is a compre-
hensive measure of the overall well-being of individuals, 
encompassing physical, psychological, and social domains 
[6–8]. HRQoL is particularly significant in clinical and 
public health settings, reflecting the impact of health status, 
healthcare interventions, and patient-reported outcomes [9]. 
For bariatric patients, improving HRQoL is as important as 
achieving weight loss.

The Sarcopenia Quality of Life (SarQoL®) questionnaire 
is specifically designed to assess quality of life in individuals 
with sarcopenia. However, it does not include any adaptation 
for individuals with obesity [10].
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Sarcopenia, a progressive and generalized loss of skele-
tal muscle mass and strength, is a significant public health 
concern, especially among the elderly population, and has 
significantly impacted physical performance in bariatric 
patients [11]. It is associated with adverse outcomes such 
as physical disability, poor quality of life, and increased 
mortality. The condition not only impairs physical func-
tion but also affects psychological well-being, leading to 
a diminished HRQoL. Early detection is critical for proper 
management, making it essential to have criteria that can 
be routinely used in clinical practice. The European Work-
ing Group on Sarcopenia in Older People (EWGSOP) 
proposed an updated diagnostic pathway known as the 
EWGSOP2 criteria [12]. Although initially developed for 
older adults, these criteria can also be relevant for bariat-
ric patients, who often face similar muscle deterioration 
challenges [13].

Recent data indicate that the prevalence of sarcopenia in 
the general population is approximately 11%, with a range 
from 3.2 to 26.3% [14, 15]. This condition is particularly 
concerning because of its negative impact on quality of life, 
increased complication rates, and additional pressure on 
health systems [16]. Concurrently, the prevalence of obesity 
remains high, and sarcopenia commonly coexists with obe-
sity, creating a complex clinical entity known as sarcopenic 
obesity (SO) [12, 17]. This condition triggers pathophysi-
ological mechanisms, including insulin resistance, systemic 
inflammation, and oxidative stress. Sarcopenia and obesity 
mutually exacerbate each other, leading to a compounded 
negative effect on muscle mass and strength and increasing 
the risk of comorbidities such as type 2 diabetes, osteopo-
rosis, cognitive impairment, and all-cause mortality [18].

Despite the EWGSOP’s concern over sarcopenic obesity, 
specific diagnostic pathways for SO were not immediately 
established, resulting in different diagnostic approaches in 
research [19]. However, the European Society for Clinical 
Nutrition and Metabolism (ESPEN) and the European Associ-
ation for the Study of Obesity (EASO) have recently published 
the first screening and diagnostic criteria with specific cutoff 
values for SO [12]. This instrument aims to facilitate early 
diagnosis and establish the clinical importance of SO and its 
functional implications and impact on patients’ quality of life.

Individuals with sarcopenic obesity generally have a 
poorer quality of life than those with obesity alone. Previ-
ous studies comparing the quality of life in individuals with 
SO versus those with sarcopenia alone have shown mixed 
results. Some studies indicate no significant differences or 
even better quality of life in people with SO [20, 21]. These 
studies, however, used different diagnostic criteria than those 
recently established by ESPEN/EASO, highlighting the need 
for further research using new diagnostic standards [12].

Evaluating the quality of life of bariatric patients with 
sarcopenic obesity should employ a specific tool, such as 

the SarQoL instrument. This tool has demonstrated good 
structural and psychometric properties across various 
cultural versions. The SarQoL questionnaire is a disease-
specific instrument designed to evaluate HRQoL in indi-
viduals with sarcopenia. It covers various domains, includ-
ing physical and mental health, daily activities, and social 
functioning, providing a comprehensive assessment of the 
impact of sarcopenia on quality of life [22, 23].

The primary objective of this study was to assess the 
effectiveness of a structured exercise program on the 
HRQoL of individuals with sarcopenia after bariatric 
surgery, as evaluated by the SarQoL questionnaire. By 
determining the effectiveness of exercise interventions, 
this research aims to provide evidence-based recommen-
dations for improving the quality of life in this population.

Materials and Methods

Study Design

This randomized controlled trial (RCT) included patients 
with sarcopenic obesity who underwent gastric bypass 
(RYGB). The study was conducted over a period of six 
months at a Portuguese hospital.

The invitation to participate was made in the context of 
the preoperative evaluation, and participants who agreed 
to participate in the study were given the free and informed 
consent form previously approved by the University and 
Hospital Ethics Committee (HESE_CE_1917/21) (supple-
mentary material).

The participants were randomly assigned to either the 
intervention group (IG), which received a structured exer-
cise program, or the control group (CG), which received 
standard care without additional exercise intervention. 
Exercise training began one month after surgery and was 
conducted three times per week for 16 weeks, for a maxi-
mum of 55 min per session.

Researchers conducted all assessments without knowl-
edge of the study’s goals or participants’ group assign-
ments, reducing potential biases and safeguarding the 
data’s integrity. This study followed the CONSORT 2010 
guidelines (Fig. 1) [24].

Eligibility Criteria

Patients were enrolled for bariatric surgery at the hospital 
and were diagnosed with sarcopenia based on the Euro-
pean Association for the Study of Obesity/European Soci-
ety for Clinical Nutrition and Metabolism (ESPEN/EASO) 
criteria, which include low muscle mass and low muscle 
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strength without contraindications to exercise and agreed 
to participate in the study. Patients who reported problems 
with locomotion, other previous bariatric surgery, or bari-
atric surgery complications were excluded.

Sample Size and Randomization

This study is a secondary analysis of the registered rand-
omized controlled trial NCT05289219  at Clinicaltrials.gov 
[25]. The sample size was calculated by G*power [26]. A total 
of 35 participants were enrolled in the study, with 19 in the IG 
and 16 in the CG, to enable the detection of a moderate esti-
mated effect size (between-group differences) of at least 0.99 
standard deviations in the outcome risk of sarcopenia [27, 28]. 
Two-way independent sample t-tests were performed with an 
alpha error of α = 0.05 and a power of 1-β = 0.80.

Patients proposed for bariatric surgery (gastric bypass-
RYGB) were randomly assigned at the time of proposal to 
usual care (CG) or usual care with an exercise program (IG). 
Patients were assigned to treatment groups using simple ran-
domization with a random allocation rule, ensuring equal 
group sizes at the trial’s conclusion. The sequence genera-
tion utilized a random-number table.

Intervention

Intervention Group

The intervention group participated in a structured exer-
cise program designed to improve muscle strength, endur-
ance, and overall physical function. A certified exercise 

Fig. 1   Consort flow diagram
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physiologist supervised each session to ensure proper tech-
nique and safety. The program lasted 16 weeks, three times 
a week, for up to 55 min per session, starting 1 month after 
surgery. Each session started with 5 min of warm-up and 
ended with 10 min of cool-down [25, 29, 30].

The intervention was a progressive combined exercise 
program based on the FITT-VP (frequency, type, inten-
sity, time, type, duration, volume, and progression) pre-
scription [29, 31] and on our previous studies [30]. In this 
review, we developed our exercise intervention based on 
functional capacity. Combined exercise training can sig-
nificantly impact muscle condition by improving strength, 
endurance, and functional capacity. Implementing an 
individualized and supervised combined exercise program 
in the first weeks after surgery decreases weight, gener-
ates a reduction in fat mass, and a tendency to increase 
muscle mass.

The program lasted 16  weeks, with sessions three 
times a week, each lasting up to 55 min and starting 

1 month after surgery. Each session began with a 5-min 
warm-up and ended with a 10-min cool-down involving 
stretching and flexibility exercises. Patients in the IG 
participated in a 16-week circuit training program. Each 
session included (a) a 5-min specific warm-up; (b) phase 
1 – resistance training (weeks 1–4); (c) phase 2 – hyper-
trophy training (weeks 5–10); (d) phase 3 – strength 
training (weeks 11–16); and a 10-min cool-down focused 
on flexibility (myofascial release, mobility, static and 
dynamic stretching). The detailed exercise program is 
shown in Fig. 2.

The first phase included 20 min of interval training and 
circuit strength exercises. Each subsequent phase adds 
10 min to the central block, with an interval assessment of 
the patient’s adaptive response each time. All training ses-
sions occurred at a fitness training campus, three times per 
week on nonconsecutive days. The patients participated 
in small groups (1–3) and were educated and motivated to 
exercise regularly.

Fig. 2   Training periodization according to FITT-VP principle
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Control Group

Participants in the control group received standard care, 
including regular health check-ups and nutritional coun-
seling, but did not participate in any additional structured 
exercise program.

Outcomes

Anthropometry and Body Composition

Weight was measured with a scale with the patients wear-
ing no shoes or heavy clothing. Height was determined by a 
manual stadiometer. BMI was calculated (weight/height2), 
and the abdominal circumference was determined with a 
measuring tape [32, 33]. To evaluate body composition, we 
used dual-energy X-ray absorptiometry (DEXA) (DXA, 
Hologic QDR, Hologic, Inc., Bedford, MA, USA) [28].

Muscle Strength

To evaluate the muscle strength of the upper limbs, a handgrip 
strength test was conducted via manual pressure dynamom-
etry (handgrip). The participants were instructed to stand with 
their elbows fully relaxed and straight. Each hand was tested 
twice, and the maximum grip strength value obtained was 
recorded as the muscle strength test value [34, 35].

The muscle strength of the lower limbs was evaluated via 
the sit-to-stand test, in which participants were instructed 
to stand and sit for 30 s as many times as possible [36]. 
The timed chair stand test is a variation that counts how 
many times a patient can rise and sit in the chair over a 
30-s interval [37, 38]. Because the chair stand test evaluates 
both strength and endurance, it offers a reliable yet practical 
measure of strength but may be confounded by changes in 
weight after surgery.

Muscle Mass

Muscle quantity or mass is evaluated by dual-energy X-ray 
absorptiometry (DEXA) because it is a common method 
for measuring skeletal muscle mass [13]. Skeletal muscle 
mass refers to the amount of muscle that is attached to the 
skeleton and helps in systemic movement and maintaining 
posture, which means that the sum of the muscle masses of 
the four limbs is defined as the appendicular skeletal muscle 
mass (ASMM) [39].

To calculate appendicular skeletal muscle mass (ASMM), 
we used the sum of the muscle masses of the upper and 
lower limbs (muscle mass of the arms [kg] + muscle mass 
of the legs [kg]). ASMM was divided by weight (meters) to 
diagnose sarcopenia (ASMM/weight) [12, 40]. The ASMM 
score has been used to assess sarcopenic obesity [41].

Health‑related Quality of Life—SarQoL

The primary outcome measure was the SarQoL question-
naire, a validated tool. The primary outcome measure was 
the SarQoL questionnaire, a validated tool specifically 
designed to assess the quality of life of individuals with sar-
copenia [10, 42]. The SarQoL questionnaire is a self-admin-
istered tool developed in 2013 that aims to assess quality of 
life specifically related to sarcopenia; it comprises 55 items 
condensed into 22 questions, which are rated on a 4-point 
Likert scale organized into seven domains of quality of life. 
Scores range from 0 to 100, with higher scores indicating 
better quality of life [10].

These domains include the following: 1. Physical and 
Mental Health: This domain assesses the overall physical 
and mental well-being of individuals with sarcopenia. It 
includes questions related to physical symptoms, emotional 
well-being, and overall satisfaction with health. 2. Loco-
motion: This domain focuses on an individual’s ability to 
move and perform daily activities. It includes questions 
about mobility, balance, and the ability to perform tasks 
such as walking, climbing stairs, and getting in and out of 
chairs. 3. Body composition: This domain examines an indi-
vidual’s body composition, including muscle mass and body 
fat percentage. 4. Functionality: This domain assesses an 
individual’s ability to perform basic functional tasks, such 
as dressing, bathing, and toileting. 5. Activities of Daily Liv-
ing: This domain evaluates an individual’s ability to perform 
activities that are essential for daily living, such as eating, 
grooming, and managing medications. 6. Leisure Activi-
ties: This domain focuses on an individual's engagement in 
leisure activities and hobbies. It includes questions about 
participation in recreational activities, hobbies, social inter-
actions, and overall satisfaction with leisure time. 7. Fears: 
This domain assesses the individual’s fears and concerns 
related to sarcopenia, such as fear of falling or fear of losing 
independence [37].

Physical Performance

The 400-m walk test was used to measure walking ability 
and endurance. The participants were asked to complete 20 
laps of 20 m each as fast as possible and were allowed up to 
two rest stops during the test [43, 44]. Low physical perfor-
mance was considered when the test was not completed or 
when it took more than 6 min to complete [45].

Diagnosis of Sarcopenia Obesity

Sarcopenia is diagnosed and considered severe when a high 
BMI or waist circumference combined with low muscle 
mass, low muscle strength, and low physical performance 
are identified (Fig. 3). According to ESPEN/EASO, the 
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panel suggests adopting the cut-points for Caucasian indi-
viduals for European patients.

The first diagnostic criterion for sarcopenia is low muscle 
strength. Low muscle strength was defined as a handgrip 
strength of < 27 kg for males and < 16 kg for females [46] 
and > 17 s for the 5-times sit-to-stand test [12, 17, 47].

Data Collection

Data were collected at baseline and post-intervention by the 
same team, consisting of one specialist nurse, a surgeon, 
and an exercise physiologist. The participants completed the 
SarQoL questionnaire and underwent physical performance 
and muscle strength assessments at each time point (Fig. 4).

Fig. 3   Algorithm for diagnosing 
sarcopenic obesity based on the 
ESPEN/EASO criteria

Fig. 4   Data collection evaluation
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Statistical Methods

Data analysis was performed via Jamovi (version 1.6). 
Descriptive statistics were used to summarize the baseline 
characteristics. Categorical variables are expressed as frequen-
cies and percentages, and continuous variables are expressed 
as the means and standard deviations. Data normality was 
assessed with the Shapiro–Wilk test and an independent t 
test or Mann–Whitney test to examine group differences. Dif-
ferences between the intervention and control groups were 
assessed via independent t tests for continuous variables and 
chi-square tests for categorical variables. Reliability was ana-
lyzed according to internal consistency and considered accept-
able when Cronbach’s alpha was ≥ 0.7. Changes in SarQoL 
scores and secondary outcomes were analyzed via repeated-
measures ANOVA. Correlation analyses explored the relation-
ships between changes in SarQoL scores and physical perfor-
mance measures. Statistical significance was set at p < 0.05.

Results

The baseline characteristics of the participants are presented 
in Table 1. The mean age of the participants was 46.9 years, 
with no significant difference between the intervention and 

control groups (p = 0.071). The sex distribution was 77.1% 
female and 22.9% male. Baseline SarQoL scores, physical 
function, muscle mass, and muscle strength were comparable 
between the two groups, indicating successful randomization.

The primary outcome was the SarQoL score change 
caused by the structured physical exercise program when 
compared with the control group. The reliability of the data 
was analyzed according to internal consistency, and Cron-
bach’s alpha result was considered excellent (0.946). Both 
groups significantly improved SarQoL scores, but the mean 
increase in the intervention group was 13.2 points, whereas 
the control group had a mean increase of only 5.4 points. 
The group differences were significant, with a large effect 
size (p = 0.038; η2 = 0.125) (Table 2).

The SarQoL questionnaire has different metric properties 
for all the items assessed. The overall SarQoL score signifi-
cantly differed after the exercise program (p = 0.038) (Fig. 5) 
but also differed in two domains: domain 2—locomotion 
(p = 0.094, η2 = 0.189) and domain 5—activities of daily liv-
ing (p = 0.005, η2 = 0.125), with a large effect size in both.

The comparative analysis of other changes after the exer-
cise program (Table 3) revealed that participants in the inter-
vention group had significant improvements in physical per-
formance, as measured by the sit-to-stand and 400-m walk 
tests. The mean sit-to-stand score increased by 1.68 points 

Table 1   Baseline characteristics 
of the participants

Variables
(mean ± SE)

Intervention group
n = 19

Control group
n = 16

p value

Age (years) 43.7 ± 11.02 50.8 ± 11.29 0.071
Weight (kg) 118.3 ± 15.08 106.4 ± 17.99 0.041
BMI (kg/m2) 43.2 ± 5.37 42.8 ± 5.05 0.825
Waist circumference (cm) 125.2 ± 10.27 123.5 ± 11.97 0.662
Body fat (%) 46.5 ± 5.92 47.6 ± 3.48 0.503
Total SMM mass (kg) 59.56 ± 8.67 53.46 ± 10.48 0.065
ASMM (kg) 24.86 ± 3.97 21.82 ± 5.28 0.061
ASMM/weight (%) 21.1 ± 2.95 20.4 ± 2.30 0.442
BMC (g) 2.58 ± 0.39 2.32 ± 0.42 0.081
BMD (g/cm2) 1.21 ± 0.16 1.14 ± 0.12 0.173
Total body T score 0.55 ± 1.36 0.43 ± 1.47 0.812
Total body Z score 0.41 ± 1.23 0.58 ± 1.07 0.647
Handgrip (kg) 28.02 ± 10.11 20.05 ± 6.48 0.010
30 s sit-to-stand test (s) 14.68 ± 2.95 12.25 ± 3.38 0.029
400-m walk test (m) 6.55 ± 2.85 7.49 ± 2.85 0.340
SarQoL overall score 70.1 ± 12.83 69.4 ± 10.60 0.861
SarQoL D1 physical and mental health 83.1 ± 14.41 81.7 ± 13.78 0.769
SarQoL D2 locomotion 70.3 ± 14.09 75.8 ± 11.71 0.227
SarQoL D3 body composition 84.6 ± 10.90 83.3 ± 10.93 0.721
SarQoL D4 functionality 75.2 ± 12.56 72.1 ± 11.91 0.471
SarQoL D5 activities of daily living 61.0 ± 16.89 66.5 ± 18.21 0.361
SarQoL D6 leisure activities 89.9 ± 19.56 94.5 ± 7.86 0.383
SarQoL D7 fears 79.7 ± 9.22 77.1 ± 8.67 0.408
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in the IG compared with 0.41 points in the CG (p = 0.014), 
and the 400-m walk test score increased by − 1.18 points in 
the IG versus −0.04 points in the CG (p = 0.014). Handgrip 
strength improved significantly in the intervention group, 
with a mean increase of 2.39 kg, whereas the control group 
showed a mean decrease of − 1.29 kg (p = 0.012).

Discussion

This study aimed to explore the effectiveness of exer-
cise on HRQoL in bariatric patients via the SarQoL 
questionnaire.

Bariatric surgery, a significant intervention for treating 
severe obesity, aims not only to reduce weight but also to 
enhance overall quality of life [48]. The effectiveness of 
bariatric surgery extends beyond physical health improve-
ments to encompass psychological and social dimensions 
[49]. Patient-reported outcome measures (PROMs), par-
ticularly HRQoL metrics, are essential tools for assessing 
these dimensions [5]. PROMs are instruments used to cap-
ture patients’ perspectives on their health status, treatment 
efficacy, and overall well-being. These self-reported meas-
ures provide invaluable insights that complement clini-
cal evaluations. HRQoL specifically focuses on aspects 
of quality of life directly related to health conditions and 

Table 2   Changes in SarQoL 
scores

Time Points Intervention group p value Control group p value Group effect

Baseline 70.1 ± 12.8 0.001 69.4 ± 10.6 0.103 p value  0.038
Post-intervention 83.3 ± 8.65 74.8 ± 8.71 Effect size 0.125

Fig. 5   SarQol evolution
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treatments, including physical functioning, mental health, 
and social interactions [7].

HRQoL measures capture improvements in physical 
health, which include increased mobility, reduced pain, and 
increased energy levels. Patients often report significant 
gains in their ability to perform daily activities and exercise, 
which are critical positive indicators of surgery [50].

HRQoL is a comprehensive measure of the overall well-
being of individuals, encompassing physical, psychologi-
cal, and social domains. For bariatric patients, improving 
HRQoL is as important as achieving weight loss [51].

The results of this study indicate that a structured exercise 
program significantly improves HRQoL in bariatric patients 
diagnosed with sarcopenia, as measured by the SarQoL ques-
tionnaire [10]. Compared with the control group, the interven-
tion group experienced a substantial improvement in SarQoL 
scores, highlighting the positive impact of regular physical 
activity on various dimensions of quality of life, including phys-
ical and mental health, functionality, and social engagement.

These findings are consistent with previous research 
demonstrating the benefits of exercise in older adults and 
those with chronic health conditions. Exercise has been 
shown to enhance muscle strength, physical performance, 
and overall well-being, likely contributing to the observed 
HRQoL improvements [52].

Several mechanisms may explain the beneficial effects 
of exercise on HRQoL in sarcopenic bariatric patients. 
First, resistance training increases muscle mass and 
strength, which are critical for maintaining physical 

function and reducing the risk of disability. Improved mus-
cle function enables individuals to perform daily activities 
more efficiently and with less fatigue, leading to increased 
independence and quality of life [53].

Second, aerobic exercise improves cardiovascular fit-
ness and endurance, which can reduce the sensation 
of fatigue and improve overall energy levels [54]. This 
increase in physical capacity may also enhance participa-
tion in social and recreational activities, contributing to 
better mental health and social well-being [55].

Third, flexibility and balance exercises help prevent 
falls and related injuries, which are common concerns in 
older adults with sarcopenia. By reducing the risk of falls, 
these exercises contribute to a greater sense of security 
and confidence in daily activities [56].

Finally, regular exercise is associated with various 
psychological benefits, including reduced symptoms of 
depression and anxiety, improved mood, and better stress 
management. These mental health improvements likely 
play a significant role in the overall increase in HRQoL 
observed in the intervention group [57, 58].

Obesity is frequently associated with psychological 
issues, including depression, anxiety, and low self-esteem 
[8]. After surgery, many patients experience improve-
ments in these areas, which are effectively captured through 
HRQoL metrics. By evaluating changes in mental health sta-
tus, PROMs help in understanding the psychological benefits 
of bariatric surgery, such as increased self-confidence, better 
body image, and reduced depression symptoms [59, 60].

Table 3   Comparative analysis 
of variation after the exercise 
program

Variables (*mean ± SE) IG CG Group effect

p value Cohen effect size

SarQoL overall score 13.2 ± 4.1 5.4 ± 1.9 0.038 0.125
SarQoL D1 physical and mental health  − 0.1 ± 2.2  − 6.7 ± 1.1 0.238 0.042
SarQoL D2 locomotion 16.0 ± 4.1 6.7 ± 1.2 0.043 0.094
SarQoL D3 body composition  − 3.0 ± 1.2  − 10.3 ± 2.8 0.233 0.043
SarQoL D4 functionality 12.8 ± 0.6 9,7 ± 0.4 0.455 0.017
SarQoL D5 activities of daily living 17.4 ± 4.1  − 0.7 ± 6.0 0.009 0.189
SarQoL D6 leisure activities  − 26.0 ± 6.3  − 36.3 ± 14.1 0.177 0.055
SarQoL D7 fears 18.3 ± 4.54 15.1 ± 1.43 0.319 0.030
Weight (kg)  − 20.1 ± 9.18  − 16.4 ± 4.36 0.198  − 0.446
BMI (kg/m2)  − 7.33 ± 3.28  − 6,73 ± 2.20 0.681  − 0.141
Waist circumference (cm)  − 14.9 ± 5.99  − 12.3 ± 9.44 0.345  − 0.325
Total weight loss (%) 16.7 ± 6.36 15.9 ± 5.08 0.841 0.069
Body fat (%)  − 7.55 ± 4.22  − 4.94 ± 4.90 0.126  − 0.533
Total SMM mass (kg)  − 4.97 ± 3.90  − 3.36 ± 2.80 0.196  − 0.448
ASMM (kg)  − 18.3 ± 12.7  − 21.9 ± 11.6 0.296 0.360
ASMM/weight (%) 1.19 ± 2.46  − 1.69 ± 4.10 0.141 0.512
Handgrip (kg) 2.39 ± 5.23  − 1.29 ± 4.01 0.012 0.902
30 s sit-to-stand test (s) 1.68 ± 2.06 0.41 ± 1.42 0.040  − 0.877
400-m walk test (m)  − 1.18 ± 1.56  − 0.04 ± 1.24 0.014 0.724
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The social implications of obesity, such as social 
stigma and isolation, can be profound. HRQoL assess-
ments after bariatric surgery often reveal improvements 
in social interactions and relationships [61]. Patients may 
experience increased social participation, better interper-
sonal relationships, and improved overall life satisfaction. 
These improvements are crucial for obtaining a holistic 
understanding of the impact of surgery on patients’ lives 
[62]. PROMs provide an evaluation of bariatric surgery 
outcomes. By capturing the subjective experiences of 
patients, healthcare providers can tailor follow-up care and 
interventions to address specific needs and concerns. This 
personalized approach ensures that the treatment is not 
only clinically effective but also aligns with the patient’s 
quality of life goals [63].

The use of PROMs in post-surgery evaluations allows 
for long-term monitoring of patients’ well-being. Regular 
HRQoL assessments can help identify emerging issues or 
declining trends in health-related quality of life, prompting 
timely interventions [64, 65]. Continuous monitoring sup-
ports sustained improvements and helps in managing any 
complications or psychosocial challenges that may arise. 
PROMs, particularly those measuring HRQL, are indispen-
sable in evaluating the comprehensive outcomes of bariat-
ric surgery. They provide critical insights into the physical, 
psychological, and social improvements experienced by 
patients, facilitating a holistic understanding of the impact 
of surgery [60]. By integrating PROMs into post-surgical 
care, healthcare providers can enhance personalized care, 
ensure long-term support, and ultimately improve the overall 
success of bariatric interventions.

Given the substantial improvements in HRQoL observed 
with exercise interventions, healthcare providers should 
consider incorporating structured exercise programs into 
standard care for bariatric patients with sarcopenia. Exercise 
regimens should be tailored to individual capabilities and 
preferences, ensuring safety and adherence. While current 
recommendations support physical exercise programs in the 
setting of bariatric surgery [66, 67], they are not specific 
about the program itself. The structured exercise program 
included in this study is based on these recommendations 
but presents a clear program, in several steps, and is adapted 
to each patient’s tolerance.

During the intervention, we observed that some partici-
pants experienced difficulties in adhering to the standardized 
exercise protocol, primarily due to their differing postopera-
tive recovery stages. This variability, while expected in a 
bariatric population, necessitated careful clinical judgment 
to ensure safety and engagement with the program. The 
adverse events were not physical injuries or medical com-
plications, but rather functional intolerance to the originally 
prescribed exercise intensity or volume, particularly among 
participants in earlier postoperative stages. These included 

early fatigue, dizziness, or musculoskeletal discomfort dur-
ing sessions. While no serious adverse events occurred, 
these episodes prompted a review of individual tolerance 
and recovery progression.

In response, we implemented individualized adjustments 
to the exercise protocol based on participants’ stage of post-
operative recovery, physical capacity, and clinical safety. 
These adaptations were made following the principles of 
clinical exercise prescription and under supervision, main-
taining the integrity of the intervention while prioritizing 
patient safety. The core components of the intervention 
remained consistent, and all participants received a struc-
tured program adapted to their condition.

To our knowledge, this is the first study to employ the 
SarQoL questionnaire in a post-bariatric surgery population 
at risk of sarcopenia, which presents both novel insights and 
inherent limitations. While the SarQoL is a well-validated 
tool for assessing quality of life in sarcopenic older adults, 
its applicability to bariatric patients, who experience rapid 
body composition changes, metabolic adaptations, and dis-
tinct psychosocial challenges, remains exploratory. First, 
the SarQoL was originally validated in older adults with 
sarcopenia, and its psychometric properties may differ in 
post-bariatric surgery patients due to distinct body composi-
tion dynamics and rapid weight loss. Although we supple-
mented SarQoL with objective measures, like DEXA and 
handgrip strength to align with EWGSOP2 and ESPEN/
EASO criteria, population-specific norms for this tool in 
bariatric cohorts remain undefined. Second, the low sample 
size in each group presents a limitation. Nevertheless, some 
differences are clear and statistically significant, and they 
give us objective evidence of the role of a structure’s physi-
cal exercise program in this setting. Finally, the interplay 
between acute post-surgical changes and chronic sarcopenia 
progression may influence HRQoL domains differently over 
time. Despite these limitations, our findings contribute to the 
growing evidence supporting the use of SarQoL in metabolic 
contexts and highlight the need for further validation in post-
bariatric populations.

Conclusion

In conclusion, this study demonstrated that a structured exer-
cise program significantly improved health-related quality of 
life in bariatric patients diagnosed with sarcopenia, as evalu-
ated by the SarQoL questionnaire. These results underscore 
the importance of incorporating regular physical activity 
into the management of sarcopenia to increase overall well-
being and quality of life. Healthcare providers should prior-
itize the promotion and integration of exercise programs for 
sarcopenic populations to address this growing public health 
concern effectively.
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The findings of this study have significant implications 
for clinical practice and public health policy. The healthcare 
system should support the development and implementa-
tion of community-based exercise programs for older adults 
and for adults with sarcopenia or at risk of sarcopenia. Pro-
viding accessible and affordable exercise options can help 
improve the overall quality of life in this population and 
reduce healthcare costs associated with sarcopenia-related 
complications. Additionally, research should examine the 
cost-effectiveness of exercise interventions in improving 
HRQoL and reducing healthcare utilization in sarcopenic 
populations, providing further evidence to support the wide-
spread implementation of exercise programs.
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da Obesidade e Metabólica, Évora, Portugal

5	 Universidade Europeia, Lisbon, Portugal
6	 Research Center in Sports Sciences, Health and Human 

Development, CIDESD, Lisboa, Portugal
7	 Escola Superior de Enfermagem São João de Deus, 

Departamento de Enfermagem, Évora, Portugal, 
Universidade de Évora, Comprehensive Health Research 
Centre (CHRC), Évora, Portugal

https://doi.org/10.1001/JAMA.295.17.2018
https://doi.org/10.1001/JAMA.295.17.2018
https://doi.org/10.1093/PTJ/77.1.46
https://doi.org/10.1155/2013/837989
https://doi.org/10.1017/S0033291798006667
https://doi.org/10.1017/S0033291798006667
https://doi.org/10.1111/OBR.12041
https://doi.org/10.1097/NCM.0000000000000752
https://doi.org/10.1097/NCM.0000000000000752
https://doi.org/10.1007/S11695-020-05128-5
https://doi.org/10.1007/S11695-020-05128-5
https://doi.org/10.1097/NNA.0B013E31818EBF4F
https://doi.org/10.1097/NNA.0B013E31818EBF4F
https://doi.org/10.1016/J.ORCP.2016.08.003
https://doi.org/10.1136/BMJOPEN-2019-035013
https://doi.org/10.1136/BMJOPEN-2019-035013
https://doi.org/10.1007/S11695-016-2186-0
https://doi.org/10.1007/S11695-016-2186-0
https://asmbs.org/resources/2022-asmbs-and-ifso-indications-for-metabolicand-bariatric-surgery
https://asmbs.org/resources/2022-asmbs-and-ifso-indications-for-metabolicand-bariatric-surgery
https://doi.org/10.1016/J.SOARD.2018.05.025
https://doi.org/10.1016/J.SOARD.2018.05.025

	The Impact of an Exercise Program on Health-related Quality of Life (SarQoL) in Patients with Preoperative Sarcopenic Obesity After Bariatric Surgery: A Randomized Controlled Trial
	Abstract
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and Methods
	Study Design
	Eligibility Criteria
	Sample Size and Randomization
	Intervention
	Intervention Group
	Control Group

	Outcomes
	Anthropometry and Body Composition
	Muscle Strength
	Muscle Mass
	Health-related Quality of Life—SarQoL
	Physical Performance
	Diagnosis of Sarcopenia Obesity
	Data Collection
	Statistical Methods


	Results
	Discussion
	Conclusion
	References


