




Outline

1. Physiological changes following bariatric and metabolic 
surgery.

2. The role of physical exercise and physical activity in a 
favorable prognosis.

3. Evidence-based recommendations for a better 
postoperative prognosis after bariatric surgery.
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MUSCLE CATABOLISM

McIver et al., 2012; Formichi et al., 2014; Tamboli et al., 2010; Werling et al., 2015

Caloric deficit + protein deficit + physical inactivity = muscle mass loss

A marked energy and protein deficit 
together with a decline in mechanical 

loading due to physical inactivity. 
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This combination leads, from very early stages, 
to a negative protein balance that promotes 

muscle catabolism, resulting in accelerated loss 
of muscle mass, bone mass, and strength.
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Therefore, early intervention is essential 
to mitigate these effects and preserve 
both body composition and patient 

functionality.

Protein: 1.1 to 1.5 g /kg ideal body weight (BMI 25) or 60 to 120 g/day based on ideal weight

Caloric deficit + protein deficit + physical inactivity = muscle mass loss
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Melby et al, (2017). Nutrients 2017, 9(5), 468

"energy gap": The body wants more energy than it actually needs

MECHANISMS THAT 
PROMOTE WEIGHT 

RECURRENCE



Melby et al, (2017). Nutrients 2017, 9(5), 468

"energy gap": The body wants more energy than it actually needs

STRATEGIES TO 
REDUCE THIS GAP…



Melby et al, (2017). Nutrients 2017, 9(5), 468

"energy gap": The body wants more energy than it actually needs
The goal is to create a 
metabolically active 

environment to 
reduce the risk of 

recurrence.



Obes Res Clin Pract. 2023;17(4):345-356

WEIGHT RECURRENCE

Up to 49% weight recurrence after bariatric surgery,

observed progressively between 24 months and 5 years post-op

SR and META-ANALYSIS



CHANGES IN BODY COMPOSITION



Objective: To estimate the magnitude and rate of loss of 
lean mass, fat-free mass, and skeletal muscle mass 

following bariatric surgery.
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SR and META-ANALYSIS

Nuijten et al., Obes Rev. 2022;23(1):e13370
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Total patients: 2,270

Approximately 

55% of the total lean mass loss 

occurs

in the first 3 months after surgery.
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SR and META-ANALYSIS

Nuijten et al., Obes Rev. 2022;23(1):e13370

-8,13 kg 
(23%WL)

-8,23 kg 
(21%WL)

-3,18 kg
8%WL 

Number of studies included: 59
Total patients: 2,270

1. Early postop = most critical phase
2. Exercise should start early
3. >25% loss (FFM/TW)= undesirable, ↑ sarcopenia risk

Approximately 

55% of the total lean mass loss 

occurs

in the first 3 months after surgery.
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Objective:
To evaluate the magnitude and progression of fat-free 

mass (FFM) loss during the first year after bariatric 
surgery.

SR and META-ANALYSIS

Number of studies included: 122
Total patients: 10,758

Surg Obes Relat Dis. 2022 Oct;18(10):e57

Key findings on fat-free mass loss:
• Average monthly loss: 3.47 kg
• At 3 months: −5.59 kg (≈23% of WL)
• At 6 months: −6.61 kg (≈22% of WL)
• At 12 months: −8.34 kg (≈22% of WL)

FFM keeps declining throughout the first year, with no clear plateau
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Objective:
To evaluate the tolerance and safety of early, supervised 

physical exercise in patients after bariatric surgery at 
Clínica INDISA

Tolerance to Early and Supervised 
Physical Exercise After Bariatric Surgery 
at Clínica INDISA
(preliminary results)

Early initiation group (8–15 days post-BS)
n = 27 (77.7% women)
Mean age: 43 y

Late initiation group (30–45 days post-BS)
n = 17 (82.3% women)
Mean age: 41 y

is early exercise safe? 
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Objective:
To evaluate the tolerance and safety of early, supervised 

physical exercise in patients after bariatric surgery at 
Clínica INDISA

Tolerance to Early and Supervised 
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(preliminary results)

Energy Professional supervision
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Objective:
To evaluate the tolerance and safety of early, supervised 

physical exercise in patients after bariatric surgery at 
Clínica INDISA

Tolerance to Early and Supervised 
Physical Exercise After Bariatric Surgery 
at Clínica INDISA
(preliminary results)

• Tolerance to supervised physical exercise during the first postoperative month was 
similar to that observed after one month.

• Early supervised exercise appears safe, well tolerated, and may help minimize 
deleterious effects of bariatric surgery



SARCOPENIA IN BARIATRIC SURGERY



EVALUATION AND DIAGNOSIS

PREOPERATIVE SARCOPENIA

SARCOPENIA in bariatric surgery?
WHAT DO WE KNOW ABOUT

Between 32% and 55%, up to 59%
(Reis et al., 2024; Vassilev et al., 2022)

Associated with longer hospital stays, more postoperative complications, 
and worse functional prognosis (Knoedler et al., 2023)

SMI cutoffs
Women: SMI < 38.5 cm²/m²

Men: SMI < 52.4 cm²/m²
(Voican et al., 2018)

Prevalence: 8%
(Voican et al., 2018)

Most sensitive method: DEXA
(Reis et al., 202)

It depends on the diagnostic criteria
EWGSOP2: 0.7–3.3%

ESPEN/EASO: 7.9–23%
(Vieira et al. 2022)

It varies depending on the method
DXA: 45%, BIA: 32%, Anthropometry: 18% 

(Reis et al., 2024)

PREVALENCE

No consensus
(BIA,IME, EWGSOP, FNIH, 

ESPEN, EASO)
(Seo et al., 2023)
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HOW CAN WE ACCURATELY DIAGNOSE 
SARCOPENIA IN BARIATRIC SURGERY?



Function: Should not be used as a sole criterion since it improves with weight loss → Sit-
to-Stand, SPPB, or gait speed.

Objective: To propose a more comprehensive diagnostic 
approach for detecting sarcopenia in bariatric surgery, 

incorporating four dimensions:
muscle mass, quality, strength and function.

Narrative review

Muscle quality: Assess intramuscular fat infiltration (myosteatosis) via CT, MRI, or 
ultrasound → Its deterioration is associated with increased metabolic and functional risk.

Strength: Complement with functional tests (TUG, SPPB, or gait speed) since strength 
may improve after weight loss without improving muscle quality → Handgrip or 1RM 
(maximal strength).                                                                                                          

1 Muscle mass: Use BMI-adjusted criteria (such as FNIH) instead of height alone to avoid 
overestimation → DXA, BIA, CT, or MRI.

2

3

4



PHYSICAL EXERCISE TO PREVENT SARCOPENIA AFTER 
BARIATRIC AND METABOLIC SURGERY

After bariatric surgery, structured physical exercise is essential—being the only intervention that 
preserves muscle mass, improves strength, and sustains functionality.



Journal of Science in Sport and Exercise (2025) 7:142–160

COMBINED TRAINING

Reduced waist and hip 
circumference.

Improved body composition by 
reducing fat and preserving 
muscle mass (assessed with BIA).

Enhanced functional capacity 
(12-minute walk test, ISWT, sit-to-
stand test).

Increased physical activity levels 
(IPAQ).

Improved VO₂max and some 
indicators of cardiorespiratory 
fitness.

Increased muscle strength (1RM 
in leg extension and handgrip).



Journal of Science in Sport and Exercise (2025) 7:142–160

RESISTANCE TRAINING

Improved functional capacity 
(sit-to-stand test).

Increased muscle strength (1RM 
in leg and chest press).

AEROBIC TRAINING

Was not evaluated in isolation in 
the included studies.



Journal of Science in Sport and Exercise (2025) 7:142–160

However…

1. Heterogeneity in resistance training
• Start: Early (<1 mo) vs Late (>3 mo)
• Volume: 1–4 sets, 8–20 reps
• Intensity: Highly variable

2. No consensus on optimal parameters



DO HIGHER LEVELS OF PHYSICAL ACTIVITY HELP 
PREVENT WEIGHT REGAIN AFTER BARIATRIC 
SURGERY?



King, et al., Ann Surg 2022

Daily Step Changes and Weight Regain 7 Years After Roux-en-Y Gastric Bypass 
(RYGB)

The most active quartile (Q4) showed 
5.4% (95% CI: 2.4–8.3) less weight regain 
compared to the lowest activity quartile 

(Q1).



Changes in Daily Steps and Weight Regain 7 Years After Roux-en-Y Gastric Bypass 
(RYGB)

King, et al., Ann Surg 2022

The quartile with the greatest increase in 
daily steps (Q4) had 4.6% (95% CI: 2.4–
8.3) less weight regain compared to the 

least active quartile (Q1).



Falkenhain et al., 2024

Although physical activity levels were low, higher daily steps and greater 
increases from the preoperative period were associated with less weight 
regain 7 years after RYGB.

Walking more in daily life—beyond structured exercise—may have a 
clinically relevant impact on preventing weight recurrence.



CLINICAL RECOMMENDATION EVIDENCE



Key Evidence-Based Recommendations

Multimodal 
approach

 integrate exercise 
+ nutrition

Minimum of 12 
weeks 

required for 
meaningful clinical 

benefits

Combined training 
(aerobic + resistan ce) 

is  most effective

Progression 
in training is 

essential

Professional 
supervision 
to enhance 

adherence and 
safety

Individualized 
prescription 

based on patient 
functionality and 
clinical context



THERE IS STILL MUCH 
TO BE INVESTIGATED!

Obesity Reviews. 2025;e13920. 



E|T

Conclusions!



E|T

1. Early and supervised exercise, combined with 
adequate nutrition, is safe, effective, and 
essential for preventing fat-free mass loss after 
surgery.

2. Interventions must be personalized, 
progressive, and integrated into an 
interdisciplinary clinical approach.

3. To ensure long-term sustainability, it is essential 
to provide continuous counseling, address 
psychosocial barriers, promote NEAT, and 
maintain regular clinical follow-up.
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