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Abstract

Obesity is increasingly becoming a significant concern and obstacle for the field of
medicine. Currently, the global population of individuals who are overweight has
surpassed 2 billion, accounting for around 30% of the world's population. The primary goal
of the systematic review is to examine the impact of different types of activities in
mitigating the risk of obesity. The article examined survey research, experimental research,
and cross-sectional research designs. Insufficient physical activity, a sedentary way of life,
and the consumption of high-fat foods contribute to the development of obesity and
overweight. Participating in physical exercise promotes excellent posture and effectively
lowers individuals' healthcare expenses. In light of the obesity epidemic prevalent in both
developing and developed countries, this study emphasizes the crucial role of physical
activity and nutrition interventions in mitigating the health consequences of obesity.
Aerobic and anaerobic exercises, resistance training, and strength training are
recommended as effective modalities to combat obesity-related complications. Aerobic
exercise, in particular, has been shown to reduce lipid levels and promote weight loss
independent of body weight reduction.
Key words: Physical activity, Nutrition, Obesity, Aerobic Exercise, Anaerobic Exercise.
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Introduction
Globally, there has been a significant increase in the prevalence of obesity in recent years. The current global prevalence of
overweight individuals exceeds 2 billion, which accounts for around 30% of the world's population (Caballero, 2019).
According to Chooi et al. (2019), the prevalence of obesity has tripled since 1975. According to scientists, we are currently
facing a worldwide epidemic. According to the World Health Organization (WHQO) in 2021, 39% of adults were classified as
overweight, while 13% were classified as obese. The reason is excessive caloric consumption, particularly of processed and
high-calorie foods. According to UNICEF, there has been a lack of improvement in lowering obesity for more than 15 years.
The outlook for mitigating the obesity pandemic is discouraging.
Obesity is a pathological condition that impacts the functioning of many bodily systems, resulting in various diseases and
negatively impacting overall quality of life. Additionally, it leads to higher rates of death (Abdelaal et al., 2017). The association
between mortality and obesity was more pronounced in younger individuals and in males compared to older individuals and
females. A study conducted in the United Kingdom by Bhaskaran et al. (2018) found that among obese individuals with a BMI
>30.0 kg/m?, the average life expectancy at 40 years was 4.2 years shorter for males and 3.5 years shorter for women compared
to those with a normal BMI of 18.5-24.9 kg/m2. In a study conducted by Dai et al. (2020), it was discovered that elevated BMI
was responsible for 2.4 million fatalities in women and 2.3 million fatalities in men across the globe.
The substantial rise in obesity in recent years has led to the development of preventive measures to avert the onset of this
condition. The fundamental therapeutic approaches involve diet and exercise. Studies have demonstrated that engaging in
physical activities for a duration of two years and ensuring a sufficient intake of calories has a notable influence on the
occurrence of diseases associated with obesity. Furthermore, it results in a reduction of body weight by around 5 percent.
Aerobic exercise has a substantial impact on reducing fat in the liver, irrespective of gender, age, or race. Following a strict
diet leads to more rapid weight loss compared to engaging in physical activities. Nevertheless, physical activity is more
effective in reducing body fat levels.
The notable surge in obesity in recent years has led to the development of prophylactic measures aimed at preventing the onset
of this condition. The fundamental therapeutic approaches for managing a condition are diet and exercise (Kheniser et al.,
2021). Studies have demonstrated that engaging in sports activities for a duration of two years and ensuring a sufficient intake
of calories has a notable influence on the occurrence of diseases associated with obesity. Additionally, it leads to a reduction
in body weight of approximately 5 percent, which is of great significance. Aerobic exercise has a substantial impact on reducing
fat in the liver, irrespective of gender, age, or race. Dieting results in more rapid weight loss compared to engaging in physical
activities. Exercise is more effective in reducing body fat levels (Verheggen et al., 2016).
Physical activity is a crucial element in combating obesity, providing a range of advantages that go beyond burning calories.
Regular exercise not only helps manage weight but also enhances metabolic health by enhancing insulin sensitivity, lipid
profiles, and cardiovascular function. Additionally, engaging in physical activity is crucial for maintaining lean body mass,
which helps prevent the reduction of muscle mass commonly observed after weight loss therapies (Myers et al., 2019). In
addition to its physiological impacts, exercise promotes psychological well-being by decreasing stress levels and improving
mood, which are essential for maintaining long-term lifestyle modifications.
In addition to physical exercise, nutrition interventions are also an essential component in preventing and managing obesity.
The contemporary dietary pattern, which is marked by an excessive intake of processed foods including high amounts of
sugar, harmful fats, and refined carbohydrates, has been identified as a key factor contributing to the widespread occurrence
of obesity (Mozaffarian, 2016). Thus, advocating for dietary patterns that are abundant in whole, nutrient-dense foods
becomes a fundamental tool in addressing obesity. Promoting the consumption of fruits, vegetables, lean proteins, and whole
grains while restricting the intake of sugary beverages, processed snacks, and fast food is crucial for creating a healthy eating
environment.
Problem Statement
Despite the growing awareness of the obesity epidemic and the implementation of various interventions, obesity rates
continue to rise globally, presenting significant challenges to public health. While physical activity and nutrition are widely
acknowledged as key components in obesity prevention and management, there remains a gap in understanding the specific
impact and optimal integration of these strategies. Many existing interventions tend to focus on either physical activity or
nutrition in isolation, overlooking the potential synergies between the two.
Furthermore, while numerous studies have explored the individual effects of physical activity and nutrition on weight
management, there is a lack of comprehensive research that examines their combined impact. Understanding the interplay
between physical activity and nutrition strategies and how they interact to influence obesity risk is crucial for developing
holistic and sustainable interventions. Additionally, the mechanisms underlying the effectiveness of these interventions
remain incompletely understood, hindering the development of evidence-based guidelines and policies.
Therefore, the central problem addressed by this research is to comprehensively investigate the impact of physical activity
and nutrition strategies in mitigating the risk of obesity, considering their synergistic effects, and elucidating the underlying
mechanisms. By addressing this gap in knowledge, this study aims to inform the development of more effective and tailored
interventions for combating obesity and promoting long-term health and well-being.
Study Objectives
1. To examine the contributions of physical activity and nutrition strategies in mitigating the risk of obesity.
2. To provide recommendations and guidelines for policymakers, healthcare practitioners, and public health officials to
design and implement effective obesity prevention and management programs.
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Significance of the study
The significance of this research lies in its potential to address the multifaceted challenge of obesity through a comprehensive
and integrated approach. Obesity has emerged as a critical public health issue with far-reaching consequences, including
increased risk of chronic diseases, diminished quality of life, and significant healthcare costs. By investigating the combined
impact of physical activity and nutrition strategies, this research aims to shed light on effective interventions that can mitigate
the risk of obesity and improve health outcomes.
Moreover, this research has implications for evidence-based practice, providing healthcare practitioners, policymakers, and
public health officials with valuable insights to inform decision-making and program development. By synthesizing existing
evidence and generating new knowledge on the synergistic effects of physical activity and nutrition interventions, this
research contributes to the development of more effective and sustainable obesity prevention and management strategies.
These evidence-based interventions have the potential to not only reduce the burden of obesity-related diseases but also yield
economic benefits by lowering healthcare expenditures and improving productivity.
Furthermore, the significance of this research extends beyond individual health outcomes to societal well-being. Addressing
obesity at a population level can lead to improved overall health outcomes, enhanced quality of life, and greater societal
resilience. By promoting healthier lifestyles and reducing obesity prevalence, this research contributes to building healthier
communities and fostering a culture of wellness. Additionally, by advancing scientific knowledge in the field of obesity
research, this research lays the foundation for future innovation and discovery, driving progress towards a healthier future for
generations to come.
Definition of key terms
Obesity: Obesity is a medical condition characterized by excessive accumulation of body fat, often resulting in adverse health
effects such as increased risk of chronic diseases like diabetes, cardiovascular diseases, and certain cancers (De Lorenzo et
al., 2020).
Physical Activity: Physical activity refers to any bodily movement produced by skeletal muscles that requires energy
expenditure (Lu & Hwang, 2020).
Nutrition: Nutrition refers to the process of obtaining and consuming food, as well as the utilization of nutrients by the body
for growth, development, and maintenance of health (Corkins et al., 2016). It encompasses the study of dietary patterns,
nutrient intake, and the role of food in promoting health and preventing disease.
Literature Review

1. Prevalence of obesity

Body mass index (BMI), which is seen as a proxy for percentage of fat mass, is used to diagnose obesity (Miller & Geisler,
2017). Overweight people are described as having a body mass index (BMI) of 25-29.9 kg/m2 or higher, whereas obese
people have a BMI of 30 kg/m2 or above. Over a third of American adults are overweight or obese, a number that has more
than doubled between 1980 and 2000 (Ogden et al., 2014). The prevalence of obesity was lower in France, Italy, and
Scandinavian countries, but it was high in central and eastern European countries; the epidemic of obesity has reached
epidemic proportions in Europe (van Vliet-Ostaptchouk et al., 2014). With a ratio of over 1.9 billion, individuals aged 18 and
over were obese in 2016. Nearly 38.2 million children younger than five were overweight in 2019 (World Health
Organization, 2021). A study by Sugiyama et al. (2008) found that persons with a metabolic equivalent value of 3 or higher
are more likely to become obese, lending credence to the idea that insufficient physical activity and sedentary behavior
contribute to obesity. According to Zhang et al. (2014), eating meals that are high in calories can lead to weight increase. In
addition, they came to the conclusion that obesity is caused by a combination of factors. These factors include, but are not
limited to, the following: pathological overeating, a lack of interest in physical activity, and the malfunction of
neurophysiological brain circuits.

2. Consequences of obesity

According to Redinger (2007), the pathophysiology of diabetes mellitus, insulin resistance, dyslipidemia, hypertension, and
atherosclerosis are all influenced by obesity, which is an excess of normal adiposity. This is mostly because of the secretions
of excessive adipokines. According to the mechanical mechanism, being overweight puts mechanical strain on several parts
of the body, including the spinal discs, joints that bear weight, and skeletal muscle tissue. Injuries to tissues and joints, as
well as strain on the spinal cord and spine, are two direct and indirect sources of pain that may be brought on by these factors.
Two factors that may have a role in the behavioural processes associated with pain and obesity are exercise and sleep. The
amount and quality of sleep are both affected by obstructive sleep apnea (OSA). In addition, most people with obstructive
sleep apnea are overweight, and being obese increases the risk of developing OSA. Chronic pain patients who also suffer
from obstructive sleep apnea tend to get less sleep and have worse quality sleep overall (Chin et al., 2020).

3. Physical activity and diet in obesity

Any action of the body that causes an increase in energy expenditure over resting levels is considered physical activity
(Jakobsson, 2019). Physical activity encompasses all forms of movement, whether it's for recreation, transportation, or work-
related tasks (World Health Organization, 2020). The definition of exercise states that it is a type of physical activity that
aims to develop or maintain physical fitness through planned, structured, and repetitive movements.
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People who aren't active and sit all day have bad metabolic profiles, according to Laskowski (2012), who argues that sitting
time is an external variable positively associated with metabolic risk factors. It follows that exercise may have a role in the
fight against obesity. Researchers discovered that a 6-month aerobic exercise (AE) intervention led to a small weight loss of
1.6 kg, suggesting that AE is an effective intervention for managing overweight and obesity (Kim et al., 2017). Weight loss
of 1.7 kg was also observed following the 12-month AE treatments. When patients with knee pain exercise, it helps alleviate
the pain and other symptoms of chronic musculoskeletal pain and has other positive effects on their physical function.
According to Barrow et al. (2019), a study discovered that aerobic and resistance training significantly improved pain and
function in a population with osteoarthritis, and this finding supports the idea that exercise helps alleviate obesity-related
joint pain. Based on their findings, Losina et al. (2019) recommended incorporating dietary and exercise recommendations
into routine care for overweight and obese patients experiencing knee pain. The study indicated that patients who received
both types of treatment experienced a 51% reduction in pain severity and a 28% reduction in weight loss compared to those
who received only exercise therapy. Plus, after 18 months, 38% of the diet and exercise group still hadn't felt any pain,
compared to 22% of the exercise group and 20% of the diet group. This suggests that the combination of the two approaches
is more effective in the long run. Deterioration of physical activity and functional reliance are linked to pain in obesity. The
number of studies showing that exercise programs, including aerobic, resistance, or multimodal exercise programs, reduce
joint pain in obese individuals ranges from fourteen percent to seventy-one percent (Zdziarski et al., 2015). Adherence to the
exercises is a common drawback in exercise studies; in other words, researchers haven't utilized behavior modification tactics
to ensure that participants keep exercising, which means that the intervention's effects might not be as good as they could be.
According to Butryn et al. (2011), behavioral treatment is effective in causing a 10% weight loss, which is sufficient to
greatly improve health. Physical activity and interventions based on behavioural medicine strategies are crucial in helping
obese people lose weight. The most critical but difficult part of weight reduction treatment, though, is keeping the weight off.
Prolonged patient-provider contact, encouragement of vigorous physical exercise, and the integration of medication with
behavioral changes all contribute to favorable outcomes over the long run.

Obese people can benefit from dietary therapies that help them avoid gaining weight. A study conducted by Strychar (2006)
found that following a low-carbohydrate diet led to a significant weight reduction of 12.9% and a low-calorie diet -6.7%.
Additionally, the study indicated that low-calorie diets may result in an average of 8% weight loss for the body. To better
understand the role of food, exercise, metabolism, and social and psychological variables in weight loss and maintenance,
more rigorous long-term multi-dimensional randomized controlled studies are required (Strychar, 2006). Incorporating
behaviour modification strategies into these therapies, however, can improve their effectiveness. According to Teixeira &
Marques (2018), treatments that encourage healthy lifestyle changes, such as eating better and exercising more, can greatly
aid obese people in controlling their weight and enhancing their overall health.

4. Synergistic effects of physical activity and nutrition

The combined impact of exercise and diet in reducing the likelihood of obesity is a fundamental aspect of current obesity
research and intervention methods. Although physical exercise and diet alone have their own separate impacts on weight
management and metabolic health, when combined, their impact can result in larger advantages that surpass the total of their
own effects.

Engaging in physical activity helps to increase energy expenditure, which in turn helps to reduce body fat and maintain
muscle mass. Regular exercise not only helps to burn calories, but also improves metabolic function by enhancing insulin
sensitivity and lipid profiles. Furthermore, engaging in physical exercise fosters physiological changes that contribute to the
maintenance of a healthy weight and metabolic well-being in the long run. Research (Swift et al., 2014) has demonstrated
that those who consistently include physical activity in their daily routines have a higher probability of attaining lasting
weight loss results and maintaining gains in their overall health.

Nutrition is crucial in influencing body composition and metabolic health, in addition to the benefits of physical activity.
Consuming diets that consist of full, nutrient-rich foods is crucial for obtaining vital vitamins, minerals, and antioxidants that
promote optimal physiological performance (Ofoedu et al., 2021). On the other hand, diets that contain a lot of processed
foods, added sweets, and unhealthy fats are responsible for causing weight gain and metabolic dysfunction. Individuals can
maximize their nutritional status and support their weight control objectives by adopting dietary choices that prioritize whole
foods and balance macronutrient intake (Freeland-Graves & Nitzke, 2013).

The integration of physical activity and dietary therapies results in a synergistic enhancement of the effectiveness of obesity
prevention and control initiatives. An effective strategy to optimize fat loss while maintaining lean muscle mass is to
integrate aerobic exercise with a well-balanced diet that is abundant in fruits, vegetables, and lean proteins (Casu et al.,
2020). Moreover, the combination of resistance training exercises and sufficient protein consumption can enhance muscle
hypertrophy and metabolic efficacy, hence bolstering efforts towards weight control objectives. In addition, engaging in
physical activity might influence one's appetite and food choices, thereby facilitating adherence to healthy eating habits and
promoting resistance against harmful food cravings.

Moreover, the synergistic impact of exercise and dietary choices goes beyond controlling body weight and includes
enhancements in cardiovascular fitness, metabolic efficiency, and general state of health. Integrated lifestyle therapies
provide a comprehensive strategy to tackling the obesity pandemic by targeting numerous aspects simultaneously
(Dobrosielski et al., 2017). These interventions take into account the complex interaction of biological, behavioral, and
environmental factors that contribute to the risk of obesity. Therefore, both research and public health initiatives are placing
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more emphasis on the significance of fostering synergy between physical activity and nutrition as a fundamental approach to
address obesity and enhance health outcomes in the community.
Previous Studies
According to (Strasser, 2013) a gradual rise in adipose tissue mass and a decline in muscle mass are common features of
biological aging. It is known that metabolic problems may be more common with age and/or less physical activity because of
the metabolic effects of a loss of muscle mass. Modifying one's lifestyle, particularly one's eating habits, level of physical
activity, and exercise routine, is seen as essential in managing obesity. But most overweight people find that food and
exercise alone don't cut it when it comes to long-term weight loss. So, rather than focusing on weight loss, efforts should be
directed towards preventing weight gain. One important issue is whether or not individuals can improve their metabolic
health and slow the rate of weight gain associated with aging by physical activity. In order to avoid harmful weight gain,
current standards recommend that adults engage in around 60 minutes of moderate-intensity physical activity per day. Gains
in muscle mass following resistance training could have a mediating role in improved metabolic management, given that this
type of exercise has the potential to alter body fat distribution and create a negative energy balance.
To the study of (Huang et al., 2015) metabolic and cardiovascular diseases, including as atherosclerosis and endothelial
dysfunction, are associated with obesity-related oxidative stress, which is the result of an imbalance between pro-oxidants
and antioxidants like nitric oxide. Numerous physiological processes rely on reactive oxygen species (ROS), such as
regulating endothelial function, cellular development, gene expression, and infection defense. Oxidative stress, which can
result in dysfunction, can be caused by increased ROS and/or a reduced antioxidant capacity. Acute oxidative stress is
another consequence of physical exertion. Distinct reactions between aerobic and anaerobic exercises necessitate additional
research, but it's safe to assume that regular exercise stimulates beneficial oxidative adaptations, which in turn improve
physiological performance and overall health. Research has shown that reducing vulnerability to oxidative stress can be
achieved through food change and exercise interventions. The consequences for the obese are substantial since they show
increased indicators of oxidative stress.
Methodology

1. Study Design

The present investigation was a review of the literature. The study examined the impact of physical activity and nutrition
strategies in mitigating the risk of obesity. To conduct this research, the researcher reviewed sources such as journal articles,
research papers, books, and other published materials.

2. Search Strategy

A systematic review was conducted to synthesize several studies to show the impact of physical activity and nutrition
strategies in mitigating the risk of obesity. The Emerald, Google Scholar, Sage Journals and Scopus, Masters and PhD theses
were searched for articles that studied the impact of physical activity and nutrition strategies in mitigating the risk of obesity.
The following keywords were entered into the search engine: "physical activity” AND "nutrition™ OR "obesity".

3. Inclusion and Exclusion Criteria

From a total of 110 papers, we culled some included data from relevant experimental investigations, survey research reviews,
and cross-sectional studies on the topic of physical exercises and nutrition impact on obesity risk.

Results and Discussion

Emphasizing the scale of the obesity epidemic and its severe ramifications for worldwide health is of the utmost importance.
A multitude of health complications, including cardiovascular diseases, type 2 diabetes, specific malignancies, and mental
health disorders, are linked to obesity. Furthermore, obesity imposes a significant financial strain on healthcare systems
across the globe. Therefore, the mitigation of obesity is an urgent matter of public health that necessitates the implementation
of all-encompassing approaches.

According to (Franklin et al., 2022) physical activity is essential for energy expenditure, weight management, and overall
health. Engaging in regular exercise not only burns calories but also improves metabolic health, enhances cardiovascular
function, and reduces the risk of chronic diseases. Similarly, Botchlett & Wu (2018) nutrition plays a critical role in obesity
prevention, with dietary patterns rich in fruits, vegetables, whole grains, and lean proteins promoting health and reducing the
risk of obesity-related conditions.

Keys to preventing and treating obesity include changing food and physical activity behaviors. After 12 weeks of training
that incorporates both aerobic and resistance exercises, body fat percentage is decreased and strength capacity is increased,
according to Mengistie et al. (2013). Furthermore, participating in physical exercise lowers dangers health issues associated
with obesity.

According to Wakayo et al., (2016) obesity and overweight pose a significant problem for developing countries such as
Africa. The consumption of inexpensive, calorie-dense meals and a lack of physical activity are significant factors
contributing to the risk of obesity, particularly in Ethiopia. Participating in consistent physical activity and exercise aids in
mitigating health issues.

According to Shaw et al. (2006), intense activity is more efficacious than moderate or mild intensity exercise in promoting
weight loss. Furthermore, engaging in both high and low intensity exercise led to a decrease in systolic blood pressure and
serum lipids. Berge et al. (2021) reported that resistance training leads to an increase in energy expenditure after six months.
This is attributed to a drop in metabolism caused by weight loss, which in turn makes it more challenging to lose weight.
The results of the experimental investigation conducted by Nazni et al. (2006) demonstrated that both 30-minute treadmill
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exercise and walking exercise were effective in reducing body mass index (BMI), blood sugar levels, total cholesterol,
triglyceride levels, low density lipoprotein (LDL) levels, and body fat. Additionally, these exercises were found to enhance
high density lipoprotein (HDL) levels. These findings were statistically significant at a p-value of less than 0.05. Treadmill
exercise is employed to mitigate the risk of obesity and improve body composition.
In their study, Khammassi et al. (2018) demonstrated that a 12-week high-intensity interval training program resulted in a
decrease in BMI and fat mass, as well as an improvement in Vo2 max. However, there were no significant changes in total
cholesterol, triglyceride levels, low-density lipoprotein, and high-density lipoproteins between the pre and post-test findings,
with a significance level of P<0.05. High-intensity interval training is crucial for enhancing BMI, aerobic fitness, and lipid
profile.
Nair et al. (2014) conducted a cross-sectional study to assess the prevalence of overweight and obesity among college
students. Researchers have shown a correlation between physical activity, sleeping patterns, and dietary preferences. The
findings of the studies indicate that 10% of pupils are afflicted with obesity, while 44% are classified as overweight.
Ultimately, it has been determined that engaging in regular physical activity is crucial for the health and well-being of college
medical students.
Conclusion
Physical exercise and diet are essential components in combating obesity, with each playing a vital part in facilitating weight
control, enhancing metabolic well-being, and diminishing the likelihood of obesity-related ailments. Nevertheless, the
combination of these tactics is what offers the most potential for attaining significant and enduring results. Studies have
demonstrated that lifestyle programs that combine physical activity and healthy eating habits are more successful than
interventions that focus on only one aspect in producing sustained weight loss and enhancing overall health outcomes.
Obesity can be attributed to hereditary factors, environmental influences, metabolic changes, alterations in endocrine
function, excessive fat accumulation, lifestyle choices and eating habits, obesity induced by medication, and gastrointestinal
issues. Obesity is associated with several health risks, including type 2 diabetes, cancer, hypertension, and weight gain.
Obesity has emerged as a significant issue in both developing and industrialized countries. In order to address the health
issues faced by individuals who are obese, it is necessary for them to engage in both aerobic and anaerobic exercise, as well
as resistance and strength training activities. Aerobic exercise effectively lowers cholesterol levels in individuals with
obesity, even without a decrease in body weight. Resistance exercise is beneficial for enhancing strength and reducing the
decline of fat-free mass. Aerobic exercise has the ability to deplete body fat, leading to effective weight loss. Additionally, it
enhances blood flow, increases oxygen transmission capacity, and stimulates blood circulation and internal metabolism.
Engaging in regular physical activity is crucial for reducing the metabolic and cardiovascular effects of obesity. Consuming a
well-balanced diet and following personalized exercise regimens are beneficial for maintaining a healthy lifestyle and
minimizing the risk of obesity.
Recommendations
Based on the findings and conclusions of this research on the synergistic effects of physical activity and nutrition in
mitigating the risk of obesity, several recommendations can be made:
e Encourage the integration of physical activity and nutrition interventions in obesity prevention and management
programs.
e  Provide tools, resources, and guidance to help individuals set realistic goals, track progress, and make informed
decisions about their diet and physical activity.
e Harness the power of technology to deliver personalized interventions, track progress, and provide ongoing support
to individuals participating in obesity prevention programs.
e  Foster collaboration among stakeholders from various sectors, including healthcare, education, government, and
community organizations, to coordinate efforts and maximize impact in the fight against obesity.
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