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ABSTRACT

Introduction: Obesity is a growing global health concern, leading to severe comorbidities such
as cardiovascular disease, diabetes, and depression. Bariatric surgery is an effective treatment
for severe obesity, providing significant weight loss and health improvements. However,
physical activity (PA) plays a critical role in enhancing these outcomes, including sustained
weight loss, improved fitness, and better mental health.

Materials and methods: The authors searched PubMed, UpToDate, Google Scholar, Cochrane
Library, and Science Direct to review the available medical literature about physical activity
after bariatric surgery. The following keywords: sport, physical activity, obesity, bariatric
surgery were used to search for papers.

Results: This review examines the benefits of PA after bariatric surgery, highlighting its impact
on reducing weight regain, maintaining lean body mass, and improving quality of life. It also
explores the unique challenges associated with primary obesity and post-bariatric surgery, such
as joint pain, loose skin, nutritional deficiencies, and psychological barriers, which often
prevent patients from engaging in PA.

Conclusions: The review emphasizes the need for clear guidelines, tailored interventions, and
multidisciplinary support to address these challenges. By promoting PA and providing
comprehensive care, healthcare providers can ensure long-term success and improved quality
of life for bariatric patients.

Keywords: sport, physical activity, obesity, bariatric surgery

INTRODUCTION

Obesity is a severe and widespread health problem. Over the past half-century, the prevalence
of obesity has increased to pandemic levels. It is estimated that almost one-third of the world's
population is overweight or obese (1). The pathogenesis of obesity is a component of various
factors - environmental, genetic, behavioral, social (2).

According to the WHO definition, obesity is classified as excessive accumulation of fatty tissue
that may negatively impact on health. The BMI index is used to assess the severity of
overweight/obesity, calculated as the quotient of body weight in kilograms and the square of
height in meters. Normal BMI values range from 18.5 - 24.9 kg/m?, BMI >=25 kg/m? indicates
overweight, and obesity is defined as BMI >=30 kg/m? (3). Moreover, obesity is a significant
risk factor for cardiovascular diseases (heart attack, stroke, hypertension), metabolic diseases
(type 2 diabetes, fatty liver disease), some types of cancer (including colon, kidney, breast),
osteoarthritis, and depression. That is why it is so important to diagnose and start appropriate
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treatment as soon as possible (4, 5). The basis of obesity treatment is lifestyle modification. In
addition, drugs with different mechanisms of action and surgical methods are also used.

According to the criteria established by the National Institutes of Health, candidates for bariatric
surgery are patients with a BMI>40 kg/m®, patients with a BMI of 35-40 kg/m? with
comorbidities, but also patients with a BMI of 30-35 kg/m? with type 2 diabetes that cannot be
controlled despite treatment, or with metabolic syndrome (6, 7).

The most important types of bariatric surgery include: sleeve gastrectomy (SG) (which is the
most commonly performed surgery), adjustable gastric banding (AGB), Roux-en-Y gastric
bypass (RYGB) and bilio-pancreatic diversion (BPD) (8). Data from randomized clinical trials
have shown that the effects of bariatric surgery (weight loss and initial remission of type 2
diabetes) are better than lifestyle changes and medical interventions. The results of several
observational studies have shown a reduction in cardiovascular risk, improved long-term
survival and comorbidities in patients who underwent surgery compared to patients who did not
(9). However, the role of physical activity post-surgery is often overlooked, despite its potential
to enhance surgical outcomes.

This paper aimed to review the literature on physical activity, factors that may influence sports
participation, and the benefits of PA in patients after bariatric surgery.

MATERIALS AND METHODS

The authors searched PubMed, UpToDate, Google Scholar, Cochrane Library, and Science
Direct to review the available medical literature about physical activity after bariatric surgery.
The following keywords: sport, physical activity, obesity, bariatric surgery were used to search
for papers. The scientific papers considered were published between 2000 and 2024. After
reviewing the abstracts, 52 scientific papers on the topic were selected and thoroughly analyzed.
The results are presented in this article.

BENEFITS OF PHYSICAL ACTIVITY

The available literature has repeatedly shown sport’s positive impact on a person's mental and
physical health. Physically active people are certainly less likely to suffer from stroke, type 2
diabetes, some types of cancer, osteoporosis, sarcopenia, and also maintain active longer in old
age (10).

In the overweight and obese population, team sports have been shown to have a beneficial effect
on metabolic health and physical efficiency. Decreases in BMI and body fat percentage have
been observed. In addition, significant benefits have been demonstrated in cardiovascular health
- reductions in systolic blood pressure. However, no effect on diastolic blood pressure has been
confirmed. Most studies have shown reductions in total cholesterol and triglyceride levels.
Overall, aerobic fitness consistently improves with team sports (11). Participation in sports and
physical exercise are also considered beneficial for mental health, improving mood and quality
of life, and reducing stress levels (12). M. Maggisano et al. conducted a questionnaire study in
which they showed that patients with increased levels of physical activity (PA) had reduced
depressive symptoms and improved quality of life compared to patients whose PA remained



unchanged or decreased (13). Sport and physical activity significantly influence metabolism,
affecting how the human body produces, uses, and stores energy. Lack of physical activity is a
basic  mechanism  for the  development of  dyslipidemia, hypertension,
hyperglycemia - components of the metabolic syndrome.

Physical activity plays a great role in improving outcomes following bariatric surgery.

Numerous studies have shown that regular physical activity supports sustained weight loss,
enhances body composition, improves cardiorespiratory fitness, and reduces the risk of
recurrence of comorbid conditions, such as type 2 diabetes and cardiovascular diseases (14-16).
Physical activity also contributes to better quality of life and provides protective effects against
mental health disorders like depression and anxiety (17).

Patients who increase their physical activity levels after surgery experience additional fat loss
and improved physical fitness compared to those who remain less active (14). Research also
highlights the benefits of strength training, which helps preserve lean body mass and reduces
bone density loss (14).

Bariatric patients face many complications of obesity, such as musculoskeletal pain or chronic
diseases, which can significantly affect physical performance, as well as the desire to play sports.
Scientific studies have repeatedly indicated the importance of physical activity, undertaken both
before and after bariatric surgery. The huge role of continuing physical activity is emphasized,

because it results in improved aerobic capacity, reduced cardiovascular risk, and maintenance
of lean body mass.

There are currently no particular guidelines for physical activity recommendations before or
after bariatric surgery. Based on the general recommendations by Mastaneh Rajabian Tabesh et
al., the following activity schedule is recommended:

- at least 150 min/week of moderate to vigorous physical activity (equivalent to 3—6 METs) or

- 10,000 steps/day to improve overall health

and

-150-250 min/week to prevent weight regain,

and

- more than 300 min/week to maintain weight after weight loss (18).

Unfortunately, the majority of patients after bariatric surgery fail to meet recommended levels

of physical activity, limiting the potential health benefits (14). It is crucial that each patient is
treated individually, to match the appropriate type of exercise to the patient's mobility, condition,
and comorbidities.

BARRIERS TO PHISICALACTIVITY

Despite the well-documented benefits of physical activity (PA) for patients following bariatric
surgery, numerous barriers often prevent individuals from adopting and maintaining active
lifestyles. Excessive weight before surgery often leads to joint-related conditions, such as
osteoarthritis, which may persist post-surgery and the the coexistin pain may lead to limited
physical mobility. Chronic pain or discomfort during exercise can make even moderate-
intensity activities challenging (17, 19).Physical side effects after bariatric surgery, including
fatigue, nausea, or nutritional deficiencies, may lower the ability to engage in PA. These



symptoms can reduce stamina and motivation, making it harder to establish a consistent routine
(19). Even after substantial weight loss, many patients report ongoing dissatisfaction with their
bodies. The visibility of excess skin or residual weight can cause negative feelings, preventing
participation in physical activities. One of the most challenging barriers is the discomfort caused
by loose skin after significant weight loss.

Skin folds can lead to irritation, discomfort during movement, and embarrassment, deterring
individuals from engaging in physical activities, especially in public or group settings (17).
Patients often struggle with a lack of confidence in their ability to perform physical activities
effectively. Fear of injury or failure can discourage attempts to increase activity levels (20).
Sustaining motivation for PA can be difficult, particularly when the immediate rewards (e.g.,
weight loss) get smaller over time. Without strong motivators or external encouragement, many
patients revert to sedentary behaviors (21).

Addressing the barriers to physical activity after bariatric surgery requires a comprehensive
approach that considers the challenges faced by each patient. Personalized, multi-faceted
interventions should target physical limitations, enhance psychological well-being, and
promote social support. Recognizing and addressing these could ultimately optimize the long-
term outcomes of bariatric surgery

NUTRITIONAL DEFICIENCES

Bariatric surgery is often associated with impaired absorption of key macro- and micronutrients,
such as iron, calcium, zinc, and vitamins, especially those that involve extensive intestinal
bypass, such as biliopancreatic diversion and omega gastric bypass (8). Paradoxically, obesity
itself may be associated with malnutrition. Hypotheses are mainly based on an unbalanced and
ultra - processed diet with a predominance of carbohydrates and saturated fats. Researchers
postulate that obesity, as an inflammatory disease, impairs the absorption of important
nutrients (22).

Iron deficiency after bariatric surgery results from reduced intake of the element, reduced
secretion of hydrochloric acid (which causes difficult reduction of trivalent iron to the
absorbable form of divalent iron), and a reduced absorption surface. It is estimated that this
problem affects 18-53% of patients after Roux-en-Y gastric bypass and 1-54% of patients after
sleeve gastrectomy (23-25).

The pathophysiology of vitamin B12 deficiency after bariatric surgery is complex. In patients
after RYBG, there is reduced acid and pepsin digestion of cobalamins combined with protein
supplied from food, incomplete release of vitamin B12 from proteins called "R proteins" due
to impaired mixing of nutrients with pancreatic juices, and reduced availability of intrinsic
factor (26). Vitamin B12 deficiency after RYGB ranges from 26% to 70%. In contrast, in
patients undergoing procedures such as LAGB and LSG, cobalamin deficiency is less
common (27).

Folic acid deficiency is much less common, because it is absorbed over a large surface area of
the small intestine. Some researchers suggest that folic acid deficiency is a measure of non-
compliance with recommended supplementation (28, 29).



All of the above factors can lead to micro-, macro- and normocytic anemia. Usually, iron
deficiency is characterized by reduced blood cell size (MCV <80fL), while folic acid and
vitamin B12 deficiency increased blood cell size (MCV>99fL) (30).

Due to limited oxygen supply to the muscles and impaired energy production, anemia
contributes to faster muscle fatigue and worse exercise tolerance. Iron deficiency, even without
developed anemia, can negatively affect physical performance by impairing mitochondrial
function, limiting muscle’s ability to store glycogen, and disrupting aerobic metabolism. These
changes reduce energy and the body's efficiency during physical exercise.

S. Mohapatra et al. in their review, presented several key nutritional recommendations for
patients after bariatric surgery.

The investigators emphasized adequate protein intake (60—80 g or 1.1 g/kg ideal body weight
after LSG, and 90 g after BPDS, 60-120 g after RYGB) combined with regular resistance
training and aerobic exercise to maintain lean tissue mass. In addition, supplements of iron,
thiamine, and folic acid, calcium, and vitamin D (min. 3000 international units to ensure >30
ng/ml) should be given to all patients (31).

Héléne Vinolas et al. in their paper, probably for the first time, assessed the degree of oral
hydration after bariatric surgery. They showed that oral hydration significantly decreases,
especially after RYGB. It is not without significance that about 30-60% of patients experience
nausea and vomiting for several months after the surgery. Dehydration, after nausea and
vomiting (12.95%) and abdominal pain (11.75%), is the third cause (10.54%) of early
hospitalizations after bariatric surgery (32, 33).

HYPOGLICEMIA AND ENERGY LEVELS

A rare complication of bariatric surgery is post-bariatric hypoglycemia (PBH). It is
characterized by the occurrence of hypoglycemia symptoms about 1-3 hours after a high-
carbohydrate meal. It is postulated that hypoglycemia is a result of anatomical and physiological
changes that occur after bariatric surgery. As a result, the consumed food quickly reaches the
jejunum and ileum, causing faster glycemia peaks than patients who have not undergone
bariatric surgery. It is believed that the pathogenesis involves increased values of gluconic
peptide type 1 (GLP-1) and insulin, and at the same time reduced release of hormones with
antagonistic effects (34, 35).

The spectrum of symptoms remains very wide - from asymptomatic patients to patients having
many hypoglycemia episodes every day, which significantly affects the quality of life. For this
reason, the incidence of PBH is very difficult to determine. Based on the conducted registries,
it is estimated that PBH occurs in 0.1-0.9% of patients. However, data from, for example,
continuous glucose monitoring indicated that hypoglycemia occurs in 25-75% of patients (36).
It is recommended to diagnose PBH in patients who have undergone bariatric surgery and have:
biochemically confirmed hypoglycemia - glucose <54mg/dL or<3.00mmol/l; symptoms of
hypoglycemia - tremors, anxiety, increased sweating, tachycardia, fainting, dizziness;
symptoms disappear after blood glucose levels are balanced (37).

Repeated episodes of hypoglycemia and related symptoms making difficult to sustain
prolonged or intense activity.



FRACTURE RISK

Despite the many health benefits, over the years, the negative impact of bariatric surgery on the
musculoskeletal system has been noticed. Compared to various non-surgical control groups
(obese, non-obese, general population), the risk of fractures, especially in the upper limb,
increases significantly after bariatric surgery. Interestingly, it has been proven that this risk
depends on the type of bariatric surgery - the highest occurs after RYBG (38).

The impact of bariatric surgery on the musculoskeletal system remains multifactorial. It has
been proven that the fracture pattern changes as a result of bariatric surgery - from the typical
obesity pattern to the osteoporotic one (39).

The potential mechanisms show a wide spectrum of action, but it should be emphasized that
vitamin D deficiency, insufficient intake and poor calcium absorption play an important role.
After RYBG surgery, suboptimal calcium absorption occurs. As a result, parathyroid hormone
(PTH) secretion increases, which causes increased bone resorption in order to maintain
normocalcaemia. However, bone resorption also increases due to PTH-independent processes,
such as changes in the hormonal environment. The above mechanisms lead, among others, to a
decrease in bone mineral density (BMD).

The positive impact of sports on bone health is widely known - physical activity in the 2nd-3rd
decade of life (when peak bone mass occurs) leads to beneficial adaptive changes that improve
bone architecture by improving geometric properties and increasing bone density (40). In the
population of patients after bariatric surgery, studies suggest that exercise is one of the
therapeutic options for treating bone loss caused by weight loss surgery. F. Diniz-Sousa et al.
in their RCT, they proved that an 11-month exercise intervention caused an increase in BMD
of the lumbar spine and 1/3 of the radius (41).

On the other hand, we cannot ignore the fact that increased physical activity also leads to an
increased risk of falls and injuries, and it causes an increased risk of traumatic fractures. Given
the circumstances, there is a clear need for long-term bone monitoring in this group of patients
(42).

WEIGHT REGAIN

Although bariatric surgery is the most effective form of obesity treatment, some patients will
experience weight gain and thus a recurrence of diseases coexisting with obesity (43). Moreover,
it also has a great impact on the psyche of the patient, who, despite enormous efforts, such as
the decision to undergo surgery, fails to maintain weight. This can even lead to depressive
disorders (44).

Caloric restriction alone does not permanently maintain weight. Reported data suggest that
approximately 30-50% of the initial weight loss is regained after approximately 1-1.5 years.
However, exercise is beneficial for long-term weight loss maintenance after caloric restriction.
The National Weight Control Registry (NWCR) from the USA suggests that moderate-intensity
exercise is essential for maintaining weight loss (45). Lifestyle modification is the basis for the
prevention and treatment of weight regain after surgery (46). Patients struggling with obesity
must face many challenges including their own limitations, psychological attitude, social



support, and confronting expectations with individual capabilities. Researchers suggest that
postoperative success is mainly focused on reducing the occurrence of stress factors and
behavioral change.

E.C. Romagna et al. conducted a study assessing the relationship between lifestyle and the rate
of weight regain. They showed that a sedentary lifestyle and low physical activity are associated
with a higher rate of weight regain. The researchers also emphasized the key role of
postoperative care and monitoring of patients - according to them, bariatric patients who are
not under the care of a specialist do not follow the recommendations optimally and do not
exercise enough (47).

A study examining the relationship between physical activity and the risk of weight regain after
bariatric surgery was created by C. Santos et al. They also confirmed the thesis that appropriate
physical activity correlates with a lower risk of weight regain.

In addition, they showed that practicing sports is associated with improved sleep quality and an
improvement in the quality of life in general (48).

J. Odom et al. conducted a study demonstrating the risk factors of regaining weight after RYBG
surgery, related to the patients' behavior. These include decreased well-being, a strong need to
eat, limited follow-up visits and lack of self-control (49). Other researchers also add a sedentary
lifestyle to this list.

The above data undoubtedly emphasize the importance of physical activity in ensuring the
maintenance of body weight after bariatric surgery.

PREOPERATIVE INTERVENTION

Building healthy habits is the foundation for improving the quality of life and allows for
maintaining well-being for many years. Physical activity should be promoted from the earliest
years by creating pro-health behaviors in children. Unfortunately, many studies have shown
that, objectively, most patients have low physical activity before surgery and make modest
changes in PA after surgery.

D.S. Bond et al. designed and conducted a randomized control trial (BARI-ACTIVE) and
concluded that a 6-week behavioral intervention, consisting of encouraging exercise at home
before surgery (using individual therapies), led to an increase in physical activity. Based on this
study, they conducted another study, which showed that the behavioral intervention increased
intrinsic motivation to practice sports, facilitated overcoming barriers, and also increased the
enjoyment of physical activity. (50, 51).

Of course, changing behaviors that have been practiced for years is a very demanding process.
Barriers to physical activity concern aspects - both in the private, social and environmental
sphere. Some of them may even prevent patients from adopting and maintaining a physically
active lifestyle. On the other hand, there are also factors that will motivate bariatric patients to
practice sports. Many factors were assessed that could influence the change in the perception
of physical activity by bariatric patients. Interestingly, a change in the fitness organization, a
noticeable weight loss, and the role of support from friends had a statistically significant effect
on the change in physical activity in the pre- and postoperative period (52).



CONCLUSION
Physical activity plays a vital role in improving the outcomes of bariatric surgery. It helps
maintain weight loss, enhances physical fitness, and lowers the risk of comorbidities like type
2 diabetes and heart disease. Additionally, it improves mental well-being, quality of life, and
reduces the risk of depression and anxiety.
Despite these benefits, many patients struggle to remain active after surgery due to challenges
such as physical discomfort, loose skin, lack of motivation, and limited support. Addressing
these challenges requires individualized care and practical solutions.
Key recommendations include:
e Developing clear guidelines for the type and intensity of physical activity appropriate
after surgery.
e Providing nutritional advice to prevent deficiencies that can affect recovery and energy
levels.
e Making physical activity an essential part of postoperative care to support long-term
success.
e Using a team-based approach with input from healthcare professionals, such as dieti-
tians, physiotherapists, and psychologists, to provide full support to patients.
More research is needed to create effective physical activity plans for bariatric patients, explore
ways to maintain activity levels over time, and understand how pre- and postoperative programs
can support better outcomes.
By focusing on these areas, healthcare providers can help patients achieve long-lasting benefits
from bariatric surgery, improving both physical health and overall quality of life.
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