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Sarcopenic obesity, as an emerging public health challenge, requires integrated
interventions including surgery and targeted exercise programs to improve functional
indices and quality of life. This study aimed to investigate the effects of high-intensity
interval training (HIIT) and moderate-intensity continuous training (MICT) combined
with resistance exercises on quality of life and functional capacity in women with
sarcopenic obesity following bariatric surgery. Eighty women with sarcopenic obesity
who had undergone bariatric surgery (mean age: 41.67 + 10.56 years; BMI: 43.66 + 4.8
kg/m2) and met the inclusion criteria were purposefully selected and randomly assigned
to HIIT or MICT groups. Each group was further divided into two subgroups based on
the type of surgery: sleeve and bypass (n = 20 per subgroup). The eight-week intervention
included HIIT (four 4-minute bouts at 85-90% of heart rate reserve) and MICT (three
40-minute sessions per week at 65-75% of heart rate reserve). In both groups,
supplementary resistance exercises were performed using elastic bands tailored to each
participant’s estimated one-repetition maximum. Pre- and post-intervention assessments
included quality of life (SF-36 questionnaire), baseline physical activity level (GPAQ),
body composition, aerobic fitness (6MWT), muscle strength (sit-to-stand and handgrip
dynamometer tests), and balance (TUG test). Data were analyzed using ANCOVA and
Bonferroni post-hoc tests at a significance level of o < 0.05. ANCOVA results revealed
significant differences in overall quality of life (except for general health) among the
four groups (p < 0.003), with the MICT-sleeve group showing superior outcomes.
Significant between-group differences were also observed in fat mass (n? = 0.15, p =
0.007), body mass index (n? = 0.36, p < 0.001), aerobic fitness (n*> = 0.30, p < 0.001),
lower-limb strength (n?>=0.14, p = 0.009), and balance (?=0.27, p <0.001). The MICT-
bypass group demonstrated lower aerobic fitness and leg strength but better balance than
some other groups. Overall, these findings indicate that structured exercise training
following bariatric surgery—particularly moderate-intensity continuous training
combined with resistance exercise—can significantly enhance quality of life, body
composition, balance, and functional capacity in women with sarcopenic obesity.
Keywords: Quality of life, balance, muscle strength, aerobic capacity, sarcopenic
obesity, bariatric surgery
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Extended Abstract

Introduction

Sarcopenic obesity, a combination of obesity and reduced skeletal muscle mass and function, is
more prevalent among middle-aged and older adults and is associated with decreased quality of life,
increased risk of falls, and reduced physical performance. Although bariatric surgeries result in weight
loss and improvements in metabolic conditions, they may also lead to muscle mass loss. Therefore,
targeted exercise interventions following surgery are of great importance (Mendes et al., 2024, 2025). High-
intensity interval training (HIIT), due to its shorter duration and higher intensity, can improve aerobic
capacity, balance, and body composition and may help preserve or increase muscle mass. However, in the
early stages post-surgery, HIIT may not be suitable for all patients due to the physical demands (Enriquez-
Schmidt et al., 2024). On the other hand, moderate-intensity continuous training (MICT) and resistance
training can improve cardiovascular endurance and stimulate muscle hypertrophy, aiding in muscle mass
preservation and enhancing physical performance (Shang-Guan et al., 2024). It appears that both types of
training offer complementary benefits, and the choice of intervention should be based on the patient's
physical condition and recovery phase. The present study aims to compare the effects of HIIT, MICT, and
resistance training on quality of life and functional capacity in patients with sarcopenic obesity following
sleeve gastrectomy or gastric bypass surgery to determine the most effective training approach.

Methods and Materials

This semi-experimental study employed a pre-test/post-test design with a control group and was
approved by the Tehran University of Medical Sciences Ethics Committee (Code:
IR.TUMS.THC.REC.1401.052). After obtaining informed consent, 80 women aged 20 to 50 years with
sarcopenic obesity who had undergone bariatric surgery (sleeve or bypass) were selected using
convenience and purposive sampling. Sarcopenic obesity was diagnosed using BIA and handgrip strength
test (Andrade Fernandes et al., 2014) Participants were randomly assigned to two intervention groups: HIT
combined with resistance training and MICT combined with resistance training using resistance bands.
The intervention began in the fifth week post-surgery and continued for eight weeks, with three sessions
per week. Adherence was defined as attending at least 70% of the sessions. Exercise intensity was
monitored using the Karvonen formula (heart rate reserve).

Pre- and post-intervention assessments included the SF-36 quality of life questionnaire (Amini &
Mirmoezzi, 2017), body composition analysis using InBody, aerobic capacity via the 6-minute walk test
(Cardoso et al., 2025), muscle strength using a Jamar dynamometer ((Andrade Fernandes et al., 2014) , and
balance evaluation (Moradi et al., 2023). Baseline physical activity levels were assessed using the GPAQ
questionnaire. Participants were also categorized into sleeve and bypass subgroups based on the type of
surgery.

Findings and Results

The Shapiro-Wilk test confirmed the normality of data distribution (P > 0.05), allowing for the use
of parametric tests. One-way ANOVA showed no significant differences between groups at baseline (P >
0.05). According to ANCOVA, quality of life domains—including physical functioning, physical and
emotional role limitations, vitality, mental health, social functioning, and pain—showed significant
differences between groups (y > 0.25, p < 0.003), although general health did not differ significantly (P =
0.071). In most domains, the MICT-sleeve group showed superior outcomes compared to other groups.
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In terms of functional capacity, body fat mass differed significantly across groups (P = 0.007), with the
MICT-sleeve group showing the greatest reduction. Lean mass did not differ significantly (P = 0.234).
BMI was significantly lower in the HIIT-bypass group compared to others (P < 0.001). Aerobic fitness
was significantly lower in the MICT-bypass group than in the other groups (P < 0.001). Upper limb
strength showed no significant differences (P = 0.175), but lower limb strength was significantly higher
in the MICT-bypass group (P = 0.009). Balance also improved significantly, especially in the HIIT-bypass
group.

Conclusion

Despite significant weight loss, bariatric surgery may lead to muscle mass reduction and
sarcopenic obesity, thereby diminishing patients’ physical performance and quality of life. This study
aimed to evaluate the effects of moderate-intensity continuous training (MICT) and high-intensity interval
training (HIIT) on quality of life and physical performance in women with obesity following sleeve or
bypass surgery.

Findings indicated that both training types significantly improved quality of life (as measured by
the SF-36), but the type of surgery and training modality played a critical role in the magnitude of
improvement. In patients who underwent sleeve surgery, MICT led to more gradual and sustained
improvements, likely due to better tolerance and muscle mass preservation. In contrast, HIIT in bypass
patients had a greater impact on fat loss, aerobic performance, and metabolic capacity. However, general
weakness and nutrient malabsorption post-bypass may limit the effectiveness of HIIT in some patients
(Shang-Guan et al., 2024).

Differences in nutrient absorption and metabolic responses between the two surgeries likely
contributed to the varied training responses (Pico-Sirvent et al., 2019) .Overall, MICT appears to be more

suitable for sleeve patients, whereas HIIT is recommended for bypass patients. The results also showed
that combining appropriately intense resistance and aerobic exercises yields greater effects on muscle
preservation, fat reduction, and functional balance improvement.
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