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1.  Introduction  
 Definition of Diabetes Mellitus
Diabetes mellitus is a metabolic disorder that influences how the body control carbohydrates, fats and proteins. It’s described as high blood sugar levels where the pancreas cannot produce enough insulin causes insulin deficiency. When blood sugar is too low   hyperglycaemia can increase glucose auto-antioxidant ,protein glycation and stimulate the poliyol pathway.  (Laraeni and Danuyanti, 2021).
Diabetes is divided into two categories  : Type 1 diabetes and type 2 diabetes .
[image: A poster for diabetes awareness

AI-generated content may be incorrect.]Type 1 Diabetes Mellitus: Is the most prevalent chronic diseases in children and adolescent, (Martens, 2021). It’s an autoimmune disorder where the body attacks and destroys the insulin-producing beta cells in the pancreas, causing blood glucose levels to increase due to insulin deficiency. Insulin is a hormone that allowed glucose to enter body cells to produce energy, maintaining body functions. Individuals with  type 1 diabetes needs insulin to regulate their glucose levels. (NHS,2025).
                                                                         
                                                                                            


                                 


(American  Diabetes Association,2025).                                       


Types 2 Diabetes Mellitus: Is a common form of diabetes, caused mainly by lifestyle factors such as poor diet, physical inactivity, obesity and genetic tendency. In this condition the body doesn’t produce enough insulin or the insulin it  produce is not used effectively, known as  (insulin resistance ) that leads to high blood sugar levels, (NHS, 2025).The pancreases are responsible for making insulin beta cells, can become damaged due to weakened immune system, and causes inflammation that harm beta cells. This damage reduces insulin production and high risk of developing type 1 diabetes, that affect children and adolescents, due to insufficient insulin.  (NHS,2025).                                                                                                
[image: A infographic of diabetes

AI-generated content may be incorrect.](CDC,2025)
Risk factors associated with Diabetes :  individuals with diabetes are  at risk of health complications such as 
· Genetic :  having a parent with type 2 diabetes 
· Lack of physical activity less than 3 times per week
· Overweight and  obesity are major issue for diabetes 
· Ages between 45 and older
· Smoking  can increase risk of type 2 diabetes and causes other health complications. 
· Nerve damage such as nerve pain, 
· Hearth attacks with or without system
· Ethic background e.g. African -Caribbeans   (CDC,2025) 
[image: A diagram of the internal organs

AI-generated content may be incorrect.]Overview of the Endocrine System: The endocrine system is important within diabetes mellitus, collaborating with the  nervous and immune systems to maintain the body balanced and regulate bodily functions. Hormones are release into the bloodstream, entering multiple tissues and regulate cells activity, to maintain homeostasis, e.g. blood pressure and body temperature.(Knight,2021).These processes regulate different bodily functions, e.g. metabolism, growth, and reproduction that produces hormones controlling blood sugar, levels, regulating internal body clock and maintain stress responses,(Cappola, 2023). Adjusting hormones levels, the body ensures that cells function properly to maintain energy production. When the pancreas doesn’t  produce enough insulin, cells cannot used glucose for energy and causes the body to break down fat and produces ketones, the build-up of ketones within the body makes the blood acidic, that causes major health issues and life-threatening condition that needs urgent  treatment.(Endocrine Society, 2022).        
                                           Endocrine system                                 (Endocrine Society, 2022).
[image: A diagram of the human body

AI-generated content may be incorrect.]Blood Sugar Regulation:   Blood sugar levels are maintained safe and effectively though the endocrine system, and pancreas, that work together to maintain safe blood sugar levels. (Bondy,2020)  Carbohydrates broken down into glucose and provide energy for the body. Glucose enters the bloodstream and causes blood sugar levels to increase too high. The pancreas release insulin in the body to regulate blood sugar levels and prevent it from getting too high. Beta cells release insulin, that enables glucose to enter cells Insulin helps glucose to transfer from the bloodstream into the body cells to produce energy and stored excess glucose that is used as glycogen in the liver and muscles. This process helps maintain a stable blood sugar levels, ensuring the body energy needs are met. (Bondy and Prasad, 2020).                             

                              Homeostasis and cellular Function
                                           
                                                                                                                       (Vanniasinkam,2023)

Cellular Metabolism : cellular metabolic a biochemical reaction that occur within the cells to enables them to maintain cellular functions to live, grow and transfer nutrients into energy. The energy production basal needed for basic body functions are affected  by various factors e.g. sex, race, activity level, diet, ages and environment, (Nava,2022). 
According to Kaur (2015) there are two types of metabolic reactions, e.g. Anabolism-the process of building larger molecules from smaller molecules that  required energy to provide complex molecules. Catabolism- the process of breaking down larger molecules into smaller molecules releasing energy. These metabolic reactions combine to support life and cellular function.
Metabolic Pathway: metabolic pathway is important in organisms that produces energy and maintain body movement, occurs within organisms, enabling them to grow in different sizes, maintain cellular functions, these structures respond to environment changes. Metabolic pathways breakdown molecules, provide energy production, growth, and repair providing energy molecules, Biosynthesis produced new molecules e.g. proteins and lipids, (Gupta, 2025). 
Degradation: helps to break down molecules, e.g. carbohydrates and fats within the body.    Regulation: control metabolic flux and responding to  process includes cellular building blocks e.g. lipids, amino acids, carbohydrates, nucleotides and enzymes. metabolic pathways are important for life that led to diseases disorder. The nutrients intake is the main cellular metabolic reactions, e.g. lipid metabolism an  important within the body to provide energy nutrients that cells used to fuel and support cells functions and membranes (Gupta, 2025).

Efficiency of cellular metabolism : Cellular metabolism is affected by lifestyle choices e.g. obesity, diet, exercise, sleep and medication When cells are damage metabolic dysfunction can occur, leading to reducing energy  and increasing the risk of types 2 diabetes, insulin resistance and metabolic syndrome (Newsholme, 2019).





Case study : Cellular  Metabolic and lifestyles changes :
Introduction
This case study looks at how the role of a healthcare professional support individuals living with diabetes. It outlines main duties including tracking health indicators, aiding daily activities, encouraging healthier habits and delivering  person-centred and care planning.   
As a healthcare practitioner working in a local GP surgery, I have seen a growing number of patients being diagnosed with type 2 diabetes. Many of them have a limited understanding of their condition and find it difficult to take part in their own care plans.   
Mrs, S is a 50-year-old secretary who live alone and was diagnosed with types 2 diabetes, after a routine health check. she is overweight, feels fatigue and low energy levels and is not clear on how diabetes impacts her body or how to manage her blood glucose levels safely. During her first appointment several health checks were performed, blood glucose, BP, weight, and a foot exam that revealed Mrs, S lacked knowledge how insulin resistance leads to high blood glucose levels. The education session explained how lifestyles such as diet, physical inactivity and excess weight ,smoking, alcohol consumption and inaccurate sleep contribute to diabetes control. Mrs, S lifestyles show several factors that affect her cellular metabolism and physical health. Mrs S daily activity  is limited because of her job that including siting for too long.
 Physical inactivity - reduces  muscles efficiency and slow down cellular metabolic disorders e.g. obesity  and type 2 diabetes. Mrs smith social interaction is very small as she spends most of her time  working, leaving her feeling isolated, and lonely that have an impact on her health and well-being. 
Limited interaction - with other individuals  can increase stress hormones  and elevates cortisol levels that is harmful for Mrs Smith health  and interferes with her metabolic balance. 
Alcohol consumption - has taken a toll  on her health excessive alcohol intake can damage organs   e.g. liver and kidney function and causes metabolic reactions that affect Mrs Smith’s body to process nutrients and remove toxins, causes low energy levels and fatigue that prevent her body to remove toxins. 
Smoking - Mrs S is also a heavy smoker she smokes an average of 20 cigarettes and a daily basis; smoking reduces oxygen from reaches the cells that slow down respiration and energy  production that are important for cellular metabolic.
Accurate sleep- Mrs  S, have five hours sleep per night ,due to her busy lifestyle  not having  enough sleep disrupts hormonal regulation and reduce insulin sensitivity and slowing metabolic processes. Mrs S lifestyle has an impact and her cellular metabolism, having regularly physical activity e.g.  walking , swimming  gardening, reduced  alcohol intake and smoking, maintain regular sleep, and social interaction can provide healthy metabolic function, improve health outcomes  and her well-being.( Koning,2023).


4. Recording and tracking blood sugar levels for type 2 diabetes
[image: A diagram of a diet

AI-generated content may be incorrect.][image: A diagram of diabetes and diabetes

AI-generated content may be incorrect.] Tracking and recording blood sugar levels are important to help individuals with type 2  diabetes make informed lifestyle choices about food,  physical activities, stress management enabling them to adjust their habits, and fine out if treatment is working. ( Diabetes UK,2025)  Regular monitoring keeps glucose levels in check, enabling individuals prevent early signs of hyperglycaemia  high blood sugar or hypoglycaemia low blood sugar preventing complications, (Diabetes UK, 2025.) 
(Diabetes UK, 2025).
Tracking and recording blood sugar levels provides healthcare professionals with accurate records and adjust treatment .Type2 diabetes medication e.g. metformin, sulfonylureas and GLP-1 insulin dosing relies on accurate monitoring to work effectively helping individuals stay healthy and avoid diabetes complications e.g. sight loss and feet amputation, recording improve communication with healthcare professionals to ensure decisions are up to date on reliable (Diabetes UK, 2025).                              
  




Significant risk  failure to track and recording blood glucose levels
The danger of not tracking and recording blood glucose levels increase the risks of diabetes coma and major health issues from high or low blood glucose levels, changes may result in insulin and medication dosing. Not recording blood glucose levels can lead to errors in medication doses delayed in interventions and poor care co-ordination, that will increase complications e.g. kidney damage, nerve damage, loss of visions cardiovascular disease, neuropathy ,retinopathy. Not recording blood glucose levels reduces continuity care and put patients’ safety at risk.  (American Diabetes Association, 2024).

5. Recommendations and Evidence base Diabetes foot clinical Practices
According to the (IDF), 366 million people worldwide had diabetes mellitus  in 2011 and predicted an increase of 552 million by 2030. (Jiang, 2022).  
Diabetic foot is the most common conditions of diabetes that is a major concern for diabetic specialists and surgeons, affecting 6% of individuals with ulcers, infections and  damage of the foot tissues. The foots is a vulnerable part for individuals with diabetes prone to trauma and needing carful protection. Clinical practice guideline( CPGs) for diabetes foot can help healthcare professionals improve care planning in line with various organisations recommendations (IDF,2017).  
Managing diabetic foot need clinical care support and lifestyle changes , structured diabetes foot self-care education is important to help individuals understand their condition and get involved in their care plan maintain health outcomes and well-being.  self- management education can lead to better long- term blood sugar control . healthcare professionals can encourage regular glucose monitoring, review medication, and personalised care plans to adjust treatment for individuals. (Jiang, 2023).
According to NICE guideline,(2015) healthcare setting, should provide a care plan for individuals with diabetic foot issues who required hospital admission. The  individual with diabetic foot ulcerations should get yearly checks for nerve damage and arterial diseases symptoms, an Individual with a higher risk required screened every 3-6 months the risk levels of the individual with foot problem can changes and needed continuous monitoring. Prevention and treatment can reduce economic cost of diabetic foot diseases, lowering risks of foot ulcers, infections, amputations and hospital admissions. (NICE,2015).
   

Conclusion
Summary:  Diabetes  mellitus is a metabolic disorder due to increase high blood glucose levels; the body doesn’t  produce enough insulin hormone or cannot  use it properly. Risk factors for complication include genetics, long – term diabetes and inadequate blood glucose control. A negative attitude, lack of knowledge and poor treatment about diabetes management can interrupt disease control. Diabetes management aims to delay disease progressions and complications, improving blood sugar levels, reducing cardiovascular risk and preventing diabetic complications,  e.g. organ damage and microvascular issues. Blood glucose level needs to be monitor decline control can lead to serious issues e.g.  cognitive impairment and weakened immunity.   
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