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Background: The global increase in body weight represents one of the most significant public health challenges of the modern era, affecting populations across all socioeconomic levels and geographic regions. The escalating prevalence of overweight and obesity has contributed substantially to the global burden of non-communicable diseases, including cardiovascular disease, type 2 diabetes mellitus, several cancers, and musculoskeletal disorders, while simultaneously reducing quality of life and increasing healthcare expenditures.
Although weight gain has traditionally been explained by the energy balance model, this framework alone fails to account for the marked inter-individual variability in weight trajectories. Current evidence indicates that body weight regulation is a complex and dynamic process shaped by the interaction of biological predispositions, behavioral and lifestyle factors, psychological influences, and environmental and socioeconomic conditions. Biological mechanisms, including genetic variability, hormonal regulation of appetite, and adaptive thermogenesis, generate strong physiological pressures that favor weight regain following weight loss.
Methodology:This narrative review synthesized current evidence on the multifactorial determinants of weight gain and long-term weight maintenance. A comprehensive literature search was conducted in PubMed/MEDLINE, Web of Science, and PsycINFO using combinations of MeSH terms and free-text keywords related to obesity, weight regulation, predisposing factors, and biological, psychological, behavioral, and environmental mechanisms. Additional sources were identified through citation tracking and consultation of grey literature from authoritative public health organizations. Relevant peer-reviewed studies and reports providing mechanistic insight or integrative perspectives were selected through iterative screening. Due to heterogeneity in study designs and outcomes, findings were synthesized narratively and organized within a socio-ecological framework to elucidate the complex and adaptive nature of body weight regulation.
Results: Research demonstrates that weight regulation is a complex adaptive system; biological factors (e.g., genetic predisposition, adaptive thermogenesis) establish susceptibility and create a persistent physiological drive for weight regain; behavioral factors (e.g., consumption of ultra-processed foods, physical inactivity, inadequate sleep) are the main mediators of energy imbalance; psychological factors (e.g., stress, emotional eating, self-regulation) critically influence behavioral choices. In the end, these individual-level factors function within potent obesogenic environments and socioeconomic contexts that encourage overconsumption and sedentarism.
Conclusion: Simple, one-level interventions are insufficient for effective obesity prevention and management techniques. Success necessitates integrated, multi-level strategies that combine systemic public health policies intended to transform obesogenic environments with individualized assistance for behavioral and psychological transformation. Developing compassionate and long-lasting solutions requires an understanding of this intricate etiology.
1.Introduction: 
The global increase in body weight represents one of the most pressing and multifaceted public health issues of the twenty-first century [1]. The prevalence of overweight and obesity has increased dramatically, affecting people in both high-income and low-income nations, regardless of geographic location or financial level [2]. This problem contributes significantly to the rising global burden of non-communicable diseases and is more than just a demographic trend. High levels of body fat put significant strain on healthcare systems around the world since they are firmly linked to an increased risk of cardiovascular disease, type 2 diabetes mellitus, hypertension, several types of cancer, and musculoskeletal disorders [3].
Beyond its clinical implications, excess body weight is associated with reduced quality of life, compromised physical functioning, and substantial social and economic burdens, highlighting the urgent necessity for effective and sustainable strategies aimed at both prevention and long-term management [4].Traditionally, weight change has been conceptualized through a deceptively simple lens: the energy balance equation, where weight gain results from a chronic surplus of energy intake over expenditure [5].
While thermodynamically accurate, this model fails to capture the profound biological, psychological, and environmental complexities that govern why, how, and when this surplus occurs. It cannot explain the wide inter-individual variability observed—why two people consuming similar diets and engaged in similar activity levels can have markedly different weight trajectories. Emerging evidence has decisively shifted the paradigm, demonstrating that weight regulation is not a simple arithmetic problem but a dynamic, adaptive process. It is governed by a continuous and intricate interplay between deeply rooted biological predispositions, modifiable behavioral patterns, influential psychological states, and powerful environmental contexts [6, 7]
Crucially, these factors work together to produce strong barriers against long-term weight maintenance rather than acting independently to induce initial weight gain. As a result, preventing weight regain is a separate and frequently more difficult period than initial weight reduction [8].
At the most basic level, a person's sensitivity is determined by biological factors. This includes genetic ancestry, which affects characteristics like resting metabolic rate, fat oxidation propensity, and the hormones (such as leptin, ghrelin, and insulin) that control hunger and fullness [9, 10]. Due to these innate variations, some people have a biological tendency to retain energy more effectively and acquire weight more quickly on equivalent intakes [11].
The body also demonstrates a robust homeostatic defense of a higher weight set point. Strong physiological changes known as "adaptive thermogenesis" take place after weight loss: hunger hormones rise and resting energy expenditure decreases disproportionately, creating a long-lasting biological push to gain back lost weight [12, 13]. This biological "pushback" is a major factor in why maintaining a healthy weight feels like a never-ending battle against one's own body.
Energy balance is directly negotiated through behavioral and lifestyle choices, whereas biology sets the stage. Large portion sizes, physical inactivity combined with prolonged sedentary time (e.g., screen time), irregular or inadequate sleep, patterns of excessive alcohol consumption, and habitual consumption of energy-dense, ultra-processed foods have all been repeatedly linked to weight gain in decades of research [14, 15]. Through sedentary jobs, motorized transportation, and digital leisure, modern, industrialized lifestyles have methodically eliminated physical activity from daily life while simultaneously flooding the environment with inexpensive, tasty, and extensively marketed calorie sources [16].
While planned behavioral therapies can result in short-term weight loss that is clinically significant, maintaining these new habits in the face of environmental temptation and biological adaptation is a long-term challenge that leads to high relapse rates [17].
Psychology acts as a mediator between biological drive and behavioral action. Eating habits and weight consequences are strongly influenced by emotional and cognitive variables. Long-term stress, worry, and depression can impair self-control, encourage reward-seeking through "emotional eating" of comfort foods, and sap the drive needed to engage in physical activity [18, 19]. On the other hand, those who effectively maintain weight loss over many years are characterized by psychological qualities such resilience, intrinsic motivation, effective coping techniques, and persistent self-monitoring [20]. This demonstrates that effective long-term management is just as much a mental as a nutritional or physical undertaking. 
All of these individual-level variables ultimately function within a larger environmental and socioeconomic framework that significantly influences decisions and results. We live in circumstances that systematically encourage overconsumption and discourage physical activity, which public health scholars refer to as obesogenic environments [21].
This includes socioeconomic inequities that restrict access to fresh meals and safe recreational areas, the widespread availability and aggressive promotion of unhealthy foods, and urban designs that discourage walking and cycling [22, 23]. Additionally, these interrelated hazards converge during major life-course changes including pregnancy, menopause, entering the job, or retirement, increasing susceptibility to weight gain [24]. 
Knowledge is still dispersed despite a large and expanding body of research, with studies frequently focusing on individual elements. Our comprehension of how these components work together to affect weight trajectories over time is limited by this segmented approach. Thus, there is an urgent need for a thorough, integrative synthesis.
The aim of this narrative review is to consolidate and critically examine the current evidence on the biological, behavioral, psychological, and environmental factors that predispose adults to weight gain and influence the long-term maintenance of a healthy weight. By weaving together these disparate strands of research, we seek to provide a holistic framework to inform the development of more effective, multidimensional, and compassionate strategies for prevention and treatment.

















2.Methodology

The purpose of this narrative review was to compile the most recent research on the complex causes of weight increase and the difficulties associated with maintaining a healthy weight. In order to create a cohesive conceptual model from many evidence streams, the technique adhered to accepted guidelines for narrative reviews, placing a strong emphasis on thorough search, thematic selection, and explanatory synthesis.
1. Search Strategy and Information Sources
To find pertinent peer-reviewed studies and reliable reports, a thorough literature search was carried out. The primary areas of interest—biology, psychology, behavior, and the environment—were all included in the search method.
Electronic Databases: We looked through the following databases: 
PubMed/MEDLINE: For physiological, clinical, and biological studies. 
Web of Science Core Collection: High-impact, multidisciplinary science and social science publications. 
PsycINFO: For literature on behavioral, cognitive, and psychological sciences.
Search Terms: Free-text keywords and Medical Subject Headings (MeSH) were combined. Four conceptual blocks and the Boolean operator "AND" were used to construct the search strategy: 
1. The following phenomena: "obesity" OR "overweight" OR "weight gain" OR "weight maintenance" OR "weight regain" 
2. "etiology" OR "risk factors" OR "predisposing factors" OR "vulnerability" OR "susceptibility" 
3. "genetic" OR "metabolic" OR "neurobiology" OR "psychological" OR "behavioral" OR "environmental" OR "socioeconomic" 
4. Mechanisms such as "hedonic hunger" or "food reward" or "adaptive thermogenesis" or "set point theory" or "emotional eating" or "self-regulation" or "obesogenic environment"
• Limitations: To find important earlier research, citation tracking—which involves looking through the reference lists of important articles—was used. 
Grey literature from prestigious worldwide health organizations was consulted in order to anchor the scientific findings in public health practice and policy, including: The World Health Organization (WHO) 
 The Centers for Disease Control and Prevention (CDC) of the United States 
and World Obesity Federation 
2. Study Eligibility and Selection 
The selection process was thematic and iterative, giving more weight to thorough explanation and connection to the review's goal than to meticulous quantification. • First Screening: About 350 distinct citations were found through database searches. The relation of titles and abstracts to the review's primary issues was examined. • Full-Text Review: Based on their capacity to offer fundamental evidence, highlight important mechanisms, or reflect widely held opinions, almost 80 papers were chosen for full-text evaluation.
• Final Inclusion: The narrative synthesis finally included 45 of these sources. The following criteria were used for inclusion: 
1. Publication from a reputable health organization or in a peer-reviewed publication. 
2. Direct significance to comprehending elements that influence weight maintenance or predisposing factors for weight growth. 
3. The provision of a useful integrative framework, solid empirical data, or a clear mechanistic insight. • Studies that only used non-human subjects, acute weight reduction therapies without maintenance data, or extremely specialized subtopics outside the review's purview (such as certain surgical methods) were among the exclusion criteria. 
Systematic reviews, meta-analyses, seminal clinical trials, long-term cohort studies, and important conceptual pieces were all included in the final corpus.
3. Narrative Synthesis and Thematic Organization
A systematic meta-analysis was not performed due to the heterogeneity of study designs and outcomes. Instead, a thematic synthesis approach was used.
1. Data Extraction and Categorization: Key findings, mechanisms, and conclusions from each included source were extracted and organized into preliminary thematic categories (e.g., biological set-point, psychological mediators, environmental drivers).
2. Theme Development and Integration: These categories were refined into the major narrative sections of the review. The logic of the narrative was structured to flow from intrinsic, individual-level factors (biology, psychology) to extrinsic, population-level determinants (environment, policy), reflecting the socio-ecological model.
3. framework Construction: The final argument—that weight regulation is controlled by a complex adaptive system where biological vulnerability is triggered and maintained by environmental and psychological factors—was constructed by integrating evidence from several themes. The narrative highlighted inconsistencies and changes in the evidence, such as the evolving understanding of metabolism following weight loss.






3. Discussion
The collection of literature offers an engaging, multi-layered story that explains weight increase and management as results of a dynamic system, going beyond basic cause-and-effect. Together, the reports and studies—which range from metabolic studies to assessments of international policy—emphasize that successful intervention must take into account how internal physiology, personal behavior, and the external environment interact. These important discoveries are summarized topically in the discussion that follows.
3.1. The Biological Foundation and Its Limits
Biological study creates a baseline of vulnerability at the most basic level. Intrinsic physiological characteristics, including a decreased resting metabolic rate and a reduced capacity for fat oxidation, were identified as important predispositions to weight gain in early and significant research [25]. Current reviews further elaborate this biological "blueprint" by framing obesity as the outcome of endocrine pathways interacting with genetic susceptibility [30]. These biological elements are not deterministic, though. They signify an increased awareness of the surroundings in which they manifest. Global policy assessments have recognized that this susceptibility is frequently most acutely realized during crucial life-course transitions, such as pregnancy, aging, or changes in occupation, when physiological transformations combine with changes in habit and stress, generating high-risk times for weight increase [33].
3.2. Behavioral Levers: The Crucial Function of Contemporary Lifestyles 
The main way that biological predisposition is translated into real weight change is through behavior. Modifiable lifestyle factors are generally found to be the most direct drivers in observational research. High consumption of ultra-processed foods and sedentary behavior were revealed to be the strongest independent predictors of weight increase in women of reproductive age [26]. Furthermore, pregnancy is a classic example. Significant endocrine changes occur during pregnancy, such as elevated insulin resistance and modified adipokine profiles, which are intended to encourage fat storage for lactation and fetal development. This physiological condition can permanently reset a woman's metabolic set-point, raising her risk of long-term obesity if she has a genetic predisposition to metabolic dysregulation [35]. Postpartum social stressors (such as quick "bounce-back" expectations and sleep deprivation) that interfere with effective weight-management practices increase this risk.
.
Research on pandemic lockdowns has shown how abrupt environmental changes can intensify these risks, resulting in decreased activity, increased alcohol consumption, and self-reported weight gain [27]. This new environment eliminated protective structures and increased risks for people who were already predisposed to gain weight because of a lower metabolic rate or strong hedonic hunger, hastening the expression of their biological vulnerability. This pattern is evident in the disproportionate effect of lockdowns on these higher-risk groups [36]. This finding is strongly echoed in real-world contexts. The larger environment frequently reinforces and increases the likelihood of these behavioral patterns, which we will revisit.
3.3. The Emotional Mediators of Achievement and Failure 
grasp why people react differently to biological urges and environmental stimuli requires a grasp of the psychological realm. Research unequivocally demonstrates that psychological discomfort is a significant risk factor. Excessive prenatal weight gain is predicted by stress, anxiety, and depression, according to systematic studies [34], while post-operative motional eating is the main cause of weight gain following bariatric surgery, according to previous analyses [28]. Behavioral attempts are undermined by these unhealthy coping strategies. 
On the other hand, a unique psychological character is highlighted in the literature on good long-term outcomes. Integrative evaluations come to the conclusion that sustainable weight maintenance is closely linked to high levels of self-regulation, independent motivation, and useful coping mechanisms rather than just food and exercise [20].  People can resist external temptations and manage the biological pressure to gain weight with the aid of this psychological toolset. In longitudinal cohorts, persistent weight loss has been found to be significantly predicted by psychological flexibility—the ability to change behavior to match with long-term ideals despite challenging thoughts and emotions—and cognitive constraint without disordered eating behaviors [37]. 
People can manage the biological impulse to gain weight and resist outside temptations with the aid of this psychological toolset.
3.4. The Obesogenic System: The Overall Environmental Context 
Individual biology and behavior are entrenched in strong environmental and socioeconomic systems; they do not live in a vacuum. The macro-level viewpoint that contextualizes individual-level data is provided by reputable reports from significant health organizations. The main cause of population-level changes, according to the Centers for Disease Control and Prevention, is obesogenic environments, which are defined by easy access to high-calorie meals and structural barriers to physical exercise [31]. The molecular reasons by which this environment affects people are further explained by other agency publications, which highlight the disruption of appetite hormones caused by prolonged stress and sleep deprivation, thereby biochemically preparing people for overconsumption [32]. According to recent socio-ecological frameworks for obesity [38], this creates a self-reinforcing system in which upstream social and commercial determinants—such as socioeconomic inequality, targeted marketing of ultra-processed foods, and neighborhood disinvestment—shape the downstream physical and social environments that directly influence neuroendocrine pathways and behavioral choices.
3.5. Synthesis and Consequences: A Comprehensive Framework 
The evidence as a whole presents a clear picture: A sophisticated adaptive system controls weight regulation. In an environment full of ultra-processed foods [31], a person with a genetic predisposition for frugal metabolism [25,30] will be more susceptible to weight gain, particularly if they are going through a stressful life change [33,34] that causes emotional eating [28]. Maintaining attentive self-regulation [20] against a persistent biological drive within an unaltered obesogenic milieu [31] is a challenge, as demonstrated by post-bariatric surgery patients [28].
The consequences of this synthesis are obvious. It makes the case against isolated interventions that focus solely on one area. Integrated, multi-level activity is necessary for an effective public health plan. This comprises: 
• Clinical/Individual Level: Supporting the growth of self-regulation and psychological coping mechanisms [20] in addition to individualized dietary and exercise regimens. 
• Environmental/Policy Level: Enacting structural changes that make healthy choices the easier, default option, such as regulations on the marketing of unhealthy foods, urban design for activity, and food policy reform [31]. 
• Life-Course Approach: Offering focused assistance during recognized high-risk transitional phases [33]. and addressing the social determinants of health (such as chronic stress and food insecurity) that disproportionately trigger biological vulnerabilities in underprivileged groups [39]. Because conflicting forces at one level may undercut actions at another, a multi-level approach is required. For example, a neighborhood with lots of fast-food restaurants but little fresh food can easily overwhelm a person's efforts at dietary control. According to recent consensus statements on systems-oriented methods, the most promising models for obesity prevention and treatment are those that concurrently address individual psychology, biological defense mechanisms, and the overarching environmental causes [40].

5. Conclusion
In summary, the evidence compiled in this narrative review clearly shows that weight growth and the difficulty of maintaining a lower body weight are not the result of personal shortcomings or a lack of willpower. Rather, they are the foreseeable results of a complex, adaptive system where various forces interact dynamically, frequently in an unproductive way. 
The outdated theory of "calories in, calories out" is categorically rejected by the literature as an adequate framework for comprehending obesity. The strong biological inertia present in human physiology is ignored by this model, which is why it fails.
Through a variety of metabolic and hormonal adaptations, including increased hunger signaling (e.g., ghrelin), decreased satiety hormones (e.g., leptin resistance), and a decrease in resting metabolic rate, the body actively defends a raised weight set point, creating a strong physiological drive to regain lost weight. At the same time, our engineered environments are carefully designed to promote a constant positive energy balance. This "obesogenic" landscape is defined by the widespread availability of ultra-processed, nutrient-poor, high-calorie-dense foods are the most affordable and easily accessible.
There are significant implications for intervention from this systems-based viewpoint. It shows that any single-focus strategy is fundamentally inadequate for bringing about long-lasting, population-level change, whether it be a new behavioral diet, a medication, or a single policy initiative. The opposing pressures from other levels of the system frequently overwhelm such efforts. A paradigm change toward integrated, multi-level tactics that are commensurate with the complexity of the problem itself is necessary for real development.
This dual goal necessitates a unified approach that works on two interrelated fronts. 
First, it requires providing people with more than nutritional guidelines. Giving people the means to make long-lasting behavioral changes and develop psychological resilience is a key component of true empowerment. This entails developing mindfulness, stress-reduction methods, and cognitive skills that enable people to negotiate a world full of food cues and enduring physiologic hunger signals without turning to guilt or self-stigma.
Simultaneously, and just as urgently, we need to drastically change the environmental landscape in order to make healthy choices the default that is simple, affordable, and accessible. The establishment of "default-healthy" environments must be a top priority in public health policy. In order to achieve this, urban planning must undergo radical change by creating walkable neighborhoods, secure transportation infrastructure, and easily accessible green areas. It calls for bold food policies, such as taxes on sugar-sweetened beverages, the reform of agricultural subsidies to boost nutrient-dense foods, and responsible marketing rules, particularly for children. It also advocates for financial policies that directly address the structural injustices that lead to food deserts and encourage the production and sale of fresh, healthy foods.
We can only create a system that maintains long-term health by making significant progress on both fronts—fortifying the individual within a reconfigured environment. 
Ultimately, fighting the obesity epidemic calls for courage and empathy. Understanding that individuals are navigating a challenging physiological reality inside a system intended to promote weight gain fosters compassion. courage in putting into practice the extensive policy and environmental adjustments needed to reform that system. By fully understanding this complex web of causality, we may develop prevention and treatment paradigms that are not only more successful and equitable but also fundamentally more compassionate. The ultimate objective will now be to promote everyone's long-term health and well-being rather than just lose weight
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