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 Diabetes Mellitus:  Narrative Review of Epidemiology, Aetiology, Impact, and Musculoskeletal Management
Introduction: 
Conducting a thorough review of the available literature on diabetes involves a systematic approach to gathering and synthesizing information from various sources. The search strategy typically includes utilising electronic databases such as PubMed, Embase, and Google Scholar, employing relevant keywords such as "diabetes," "epidemiology," "aetiology," and "musculoskeletal management." Additionally, manual searches of key journals and reference lists of relevant articles are conducted to ensure comprehensiveness. This narrative review aims to provide insights into the epidemiology, aetiology, impact, and principles of musculoskeletal management of diabetes, based on a synthesis of the existing literature. 
 
Diabetes mellitus, a chronic metabolic disorder, stands as a prevalent health challenge globally, characterized by persistently elevated blood glucose levels. This condition exerts its influence on millions of individuals worldwide, impacting their health, well-being, and quality of life. According to data provided by the World Health Organization (WHO), the burden of diabetes has been steadily increasing over the years. In 2014, an estimated 422 million adults were living with diabetes, and projections indicate a staggering rise to 642 million by the year 2040. This trend underscores the urgent need for effective prevention and management strategies to mitigate the impact of diabetes on public health. 
The prevalence of diabetes varies across regions, with higher rates observed in low- and middle-income countries compared to high-income countries. This disparity is attributed to various factors, including differences in lifestyle habits, genetic predisposition, access to healthcare services, and socioeconomic determinants of health. In low- and middle-income countries, rapid urbanization, sedentary lifestyles, and changes in dietary patterns have contributed to the escalating prevalence of diabetes, presenting complex challenges for healthcare systems in these regions. 
Beyond its direct impact on individuals' health, diabetes imposes a substantial economic burden on healthcare systems and societies. The management of diabetes-related complications, including cardiovascular disease, renal failure, neuropathy, and diabetic foot complications, necessitates significant healthcare expenditures. Moreover, diabetes-related productivity losses, stemming from disability, absenteeism, and premature mortality, further exacerbate the economic burden of the disease. The economic ramifications of diabetes extend beyond healthcare expenditures to encompass broader societal costs, including reduced productivity, decreased quality of life, and socioeconomic disparities. 
Addressing the global burden of diabetes requires a comprehensive approach that addresses individual and population-level factors. Efforts to prevent and manage diabetes must encompass health promotion, early detection, access to quality healthcare services, and policy interventions targeting modifiable risk factors such as unhealthy diet, physical inactivity, and obesity. Additionally, strategies aimed at improving health literacy, fostering community engagement, and strengthening healthcare infrastructure are essential for achieving meaningful progress in diabetes prevention and control.

Aetiology
The aetiology of diabetes is a multifaceted interplay between genetic, environmental, and lifestyle factors, contributing to its diverse manifestations (American Diabetes Association [ADA], 2021). Type 1 diabetes arises from an autoimmune process whereby the body's immune system erroneously targets and destroys pancreatic beta cells, responsible for producing insulin (ADA, 2021). This autoimmune destruction leads to an absolute deficiency of insulin, resulting in uncontrolled blood glucose levels (ADA, 2021). Genetic susceptibility plays a pivotal role in the development of type 1 diabetes, with specific human leukocyte antigen (HLA) alleles, such as HLA-DR3 and HLA-DR4, being strongly associated with disease susceptibility (ADA, 2021). Additionally, environmental triggers, such as viral infections or dietary factors, may precipitate the autoimmune response in genetically predisposed individuals, further exacerbating pancreatic beta cell destruction (ADA, 2021).

In contrast, type 2 diabetes primarily stems from a combination of insulin resistance and impaired insulin secretion, leading to relative insulin deficiency (ADA, 2021). Insulin resistance refers to the reduced responsiveness of target tissues, such as muscle, liver, and adipose tissue, to the action of insulin, impairing glucose uptake and utilization (ADA, 2021). This insulin resistance is often accompanied by compensatory hyperinsulinemia as the pancreas attempts to overcome insulin resistance by producing more insulin (ADA, 2021). However, over time, pancreatic beta cells may become exhausted, resulting in decreased insulin secretion and progressive hyperglycemia (ADA, 2021). The aetiology of type 2 diabetes is complex and multifactorial, with numerous genetic and environmental factors contributing to its development (ADA, 2021).

Several risk factors are associated with an increased likelihood of developing type 2 diabetes, including obesity, sedentary lifestyle, unhealthy dietary habits, family history of diabetes, and certain ethnicities, such as African American, Hispanic, Native American, and South Asian populations (ADA, 2021). Obesity, in particular, plays a central role in the pathogenesis of type 2 diabetes, as excess adiposity promotes insulin resistance and dysregulation of glucose metabolism (ADA, 2021). Furthermore, sedentary behaviour and poor dietary choices exacerbate insulin resistance and contribute to weight gain, further increasing the risk of developing type 2 diabetes (ADA, 2021).

Gestational diabetes mellitus (GDM) represents another form of diabetes with a distinct aetiology, occurring during pregnancy due to hormonal changes and insulin resistance (ADA, 2021). Pregnancy-induced insulin resistance, coupled with inadequate compensatory insulin secretion, results in impaired glucose tolerance and hyperglycemia during pregnancy (ADA, 2021). While GDM typically resolves after childbirth, women with a history of GDM are at increased risk of developing type 2 diabetes later in life, as are their offspring (ADA, 2021). Genetic predisposition, combined with environmental factors such as maternal obesity and gestational weight gain, influences the risk of GDM and its long-term implications for both mother and child (ADA, 2021).
Impact of condition 
Diabetes exerts a profound and far-reaching impact on individuals' health and well-being, manifesting as a complex array of complications that affect various organ systems. Chronic hyperglycemia, a hallmark feature of diabetes, serves as a precursor to a multitude of microvascular and macrovascular complications, significantly compromising health outcomes and quality of life (Chen et al., 2018).
Microvascular complications represent one of the hallmark consequences of diabetes, primarily affecting small blood vessels throughout the body. Diabetic retinopathy, a leading cause of vision impairment and blindness, arises from damage to the retinal blood vessels, leading to retinal ischemia, haemorrhage, and ultimately, vision loss if left untreated (Cheung et al., 2010). Diabetic nephropathy, characterised by progressive kidney damage and decline in renal function, poses a significant risk of end-stage renal disease (ESRD) if not effectively managed (Dronavalli et al., 2008). Similarly, diabetic neuropathy, affecting peripheral nerves, contributes to sensory deficits, neuropathic pain, and increased risk of foot ulcers and amputations, further exacerbating disability and functional impairment (Callaghan et al., 2012).
Diabetes escalates the risk of macrovascular diseases like cardiovascular disease (CVD), stroke, and peripheral arterial disease (PAD). Chronic hyperglycemia fosters atherosclerosis, the root cause of CVD, by inducing endothelial dysfunction, inflammation, and dyslipidemia, heightening vulnerability to coronary artery disease, myocardial infarction, and heart failure (Bash et al., 2016). Furthermore, diabetes doubles the stroke risk, with hyperglycemia contributing to cerebrovascular damage and thrombotic events, compounding neurological impairment and mortality rates (O'Donnell et al., 2010). Peripheral arterial disease, featuring narrowed or obstructed limb arteries, poses a substantial risk of limb ischemia, gangrene, and lower-extremity amputations, especially in diabetic individuals (Fowkes et al., 2013).
Diabetes-related foot issues, ranging from ulcers to Charcot neuroarthropathy, present a significant clinical challenge (Lipsky et al., 2020). Ulcers, caused by neuropathy, arterial disease, and trauma, can lead to delayed healing, infection, and limb loss if not promptly treated (Singh et al., 2005). Charcot neuroarthropathy, characterized by bone and joint damage due to repetitive microtrauma and neuropathic changes, increases the risk of deformity and foot ulcers (Shibuya et al., 2015).
Principles of Musculoskeletal Management
The management of musculoskeletal complications in diabetes encompasses a multifaceted approach aimed at prevention, early detection, and targeted interventions. Regular screening for musculoskeletal disorders, including diabetic peripheral neuropathy, Charcot neuroarthropathy, and diabetic foot complications, is essential for early identification and intervention (Armstrong et al., 2017). Lifestyle modifications, including weight management, regular physical activity, and smoking cessation, play a pivotal role in preventing musculoskeletal complications and optimizing overall health outcomes (Cotie et al., 2020). Comprehensive foot care, including regular foot examinations, proper footwear selection, and patient education, is crucial for preventing diabetic foot ulcers and amputations (Boulton et al., 2018). Moreover, a multidisciplinary collaboration involving podiatrists, orthopaedic surgeons, physical therapists, and diabetes educators is essential for providing coordinated care and optimizing outcomes in individuals with diabetes-related musculoskeletal disorders (Searle et al., 2021).

Conclusion
 In conclusion, diabetes mellitus poses a significant public health challenge, affecting individuals, healthcare systems, and societal well-being. Our examination of its epidemiology causes, and impact highlights the urgent need for comprehensive understanding and proactive intervention.
Understanding the epidemiological trends and patterns of diabetes prevalence, particularly the projected rise in affected individuals, is paramount for allocating resources, planning interventions, and shaping public health policies. Equally crucial is delving into the multifactorial aetiology of diabetes, which underscores the interplay of genetic, environmental, and lifestyle factors. By grasping the underlying mechanisms driving the onset and progression of diabetes, healthcare professionals are better equipped to devise targeted prevention strategies and personalized treatment plans.
Moreover, our exploration has illuminated the extensive impact of diabetes on musculoskeletal health, emphasizing the need for a multidisciplinary approach to mitigate complications effectively. Early detection of musculoskeletal problems, combined with thorough foot care programs, plays a pivotal role in preventing debilitating complications such as diabetic foot ulcers and Charcot neuroarthropathy. Furthermore, lifestyle modifications, including physical activity promotion and dietary interventions, are instrumental in optimizing metabolic control and reducing the risk of musculoskeletal complications. Interdisciplinary collaboration among healthcare providers, including podiatrists, orthopaedic surgeons, physical therapists, and diabetes educators, facilitates holistic care delivery and ensures optimal outcomes for individuals with diabetes-related musculoskeletal issues.
By embracing evidence-based musculoskeletal management strategies and fostering interdisciplinary collaboration, healthcare providers can alleviate the burden of musculoskeletal complications in diabetes and enhance the quality of life for affected individuals. Empowering patients with knowledge, resources, and support systems further strengthens their ability to navigate the challenges posed by diabetes and its associated complications. A concerted effort to address the multifaceted dimensions of diabetes will be essential in realizing meaningful improvements in health outcomes and advancing global efforts towards diabetes prevention, management, and control.
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