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[bookmark: _Toc233026679]Introduction
Type 2 diabetes is one of the most common conditions managed in GP surgeries across the UK. Diabetes UK (2023) reports that over 4.3 million people in the UK have been diagnosed with diabetes, with around nine in ten of those cases being Type 2. Globally, the International Diabetes Federation (2021) puts the figure at 537 million adults, which is a scale the World Health Organization (2023) describes as a major threat to public health. Unlike Type 1 diabetes, where the immune system destroys the cells that produce insulin, Type 2 develops when the body gradually stops responding to insulin properly and the pancreas can no longer keep up with the demand (NHS, 2023).
Some risk factors cannot be changed. Risk increases from around age 40 onwards, and people with a family history of diabetes, or from South Asian, Black African, or Caribbean backgrounds, face a higher risk – often at lower body weights than would otherwise be expected (NICE, 2022). More relevant in a clinical setting are the risk factors that can be addressed: carrying excess weight around the stomach, being physically inactive, eating a diet high in sugar and refined carbohydrates, and smoking (Holt et al., 2017). These offer genuine opportunities for prevention and management.
This report is written from the perspective of a practice nurse at a local GP surgery, with the aim of helping newly diagnosed patients understand what Type 2 diabetes means for their body, why monitoring matters, and what lifestyle changes can make a real difference. Evidence shows that patients who understand their condition are better placed to self-manage it effectively (Davies et al., 2008), which makes patient education a clinical priority rather than an optional extra.
[bookmark: _Toc233026680]Section 1: Anatomy and Physiology 
To understand Type 2 diabetes, it helps to first look at how a healthy body keeps blood sugar under control. Glucose, which is the sugar derived from carbohydrates in food, is the main source of energy for every cell in the body. In a healthy person at rest, blood glucose typically sits between 4.0 and 5.5 mmol/L. It rises briefly after eating, then returns to that range. Staying within this window is essential for normal physical and mental function, and the body has a tightly controlled system to achieve it (Tortora and Derrickson, 2017).
The organ at the centre of this system is the pancreas, located just behind the stomach. Inside it are small clusters of hormone-producing cells called the islets of Langerhans, containing two key cell types: beta (β) cells, which release insulin, and alpha (α) cells, which release glucagon (Marieb and Hoehn, 2019). These two hormones work in opposite directions to maintain balance. When blood sugar rises after a meal, β-cells release insulin into the bloodstream. This signals muscle and fat cells to absorb glucose via a transporter protein called GLUT4 (Holt et al., 2017). At the same time, insulin signals the liver to convert any surplus glucose into glycogen for storage. This is a process that uses a different transporter, GLUT2, which is always present in liver cells regardless of insulin levels. Together, these responses bring blood sugar back down. When blood sugar falls too low between meals, α-cells release glucagon, which tells the liver to break down its stored glycogen and release glucose back into the bloodstream. This continuous two-way feedback process is shown in Figure 1 below.
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[bookmark: _Toc233026979]Figure 1: Blood glucose regulation through negative feedback mechanisms. Adapted from: Marieb and Hoehn (2019).
Once inside a cell, glucose is converted into energy through cellular respiration. When oxygen is available, this involves glycolysis, followed by the Krebs cycle and oxidative phosphorylation in the mitochondria, producing up to 36–38 molecules of ATP, which is  the body's energy currency, per glucose molecule (Tortora and Derrickson, 2017). Without oxygen, cells can only complete the first stage and produce just 2 ATP per glucose. This matters directly for patients with diabetes: the vascular damage caused by poorly controlled blood sugar restricts oxygen delivery to tissues, which severely limits how efficiently those cells can produce energy and continue to function.
[bookmark: _Toc233026681]Section 2: Pathophysiology and Impact
In Type 2 diabetes, the regulation system described above gradually stops working. The process usually begins with insulin resistance. This is where liver cells, fat and muscles no longer respond properly to insulin signals. Excess fat stored around the abdomen plays a major role here: these fat cells release inflammatory chemicals that directly interfere with insulin signalling pathways, reducing how effectively glucose is absorbed from the blood (Holt et al., 2017).
First, the pancreas compensates by producing more insulin to keep blood sugar at a safe level. This is a state known as hyperinsulinaemia. Over time, this sustained effort exhausts the beta cells, and insulin output begins to fall. As secretion declines while resistance remains, blood sugar climbs and stays high. This is a condition called chronic hyperglycaemia (Taylor, 2013). According to NICE (2022), a formal diagnosis of Type 2 diabetes is made when fasting blood glucose reaches 7.0 mmol/L or above, or when HbA1c is 48 mmol/mol on two separate tests. Critically, many patients will have had elevated blood sugar for months or years before reaching these thresholds, during which complications may already be starting to develop.
Persistently high blood sugar causes damage throughout the body. Excess glucose sticks to proteins in blood vessel walls and nerve fibres through a process called glycation, gradually weakening their structure. Damage to small blood vessels, microvascular disease, leads to complications with the eyes (retinopathy), kidneys (nephropathy), and nerves (neuropathy). Damage to larger vessels raises the risk of heart disease, stroke, and poor circulation in the legs (International Diabetes Federation, 2021). This damage tends to build up silently over many years with few obvious symptoms, which is exactly why early management is so important.
The lifestyle choices a person makes have a direct bearing on how quickly these problems develop. A diet high in sugary or refined foods causes repeated blood sugar spikes, placing constant strain on the insulin response. Physical inactivity reduces the body's natural ability to clear glucose from the blood; exercise, by contrast, activates a route into muscle cells that does not need insulin at all, which is especially helpful when the normal pathway is impaired (Colberg et al., 2016). Smoking adds further harm by increasing insulin resistance and damaging blood vessels on top of the damage diabetes is already causing (NICE, 2022).
[bookmark: _Toc233026682]Section 3: Monitoring and Data Use
Keeping a regular record of blood sugar levels is one of the most practical tools available for managing Type 2 diabetes day to day. The most direct approach is self-monitoring of blood glucose (SMBG). This is a simple finger-prick test using a handheld glucometer that gives an immediate reading in mmol/L. This can show, in real time, how a particular meal, a bout of exercise, stress, or an illness is affecting blood sugar. It is worth noting, however, that NICE (2022) highlighted that routine SMBG is not recommendable for all patients with Type 2 diabetes who are not on insulin. The evidence suggests it is most beneficial when results are regularly reviewed and acted upon with a healthcare professional, rather than simply recorded.
The HbA1c blood test offers a longer view. When blood sugar is high, glucose attaches to haemoglobin in red blood cells. Since these cells survive for roughly two to three months, measuring the proportion with glucose attached gives a reliable three-month average of blood sugar control. NICE (2022) recommends that most patients managing their condition through lifestyle changes or metformin aim for an HbA1c of 48 mmol/mol (6.5%), as staying near this target significantly reduces the risk of the complications described in Section 2.
Blood sugar data also serves an important function at a wider NHS level. The National Diabetes Audit (NHS England, 2023) collects HbA1c and other care data from GP practices across England, enabling benchmarking and identification of gaps in care. Structured education programmes such as DESMOND (Diabetes Education and Self-Management for Ongoing and Newly Diagnosed) have been shown through randomised controlled trial evidence to improve patients' understanding and engagement with their condition (Davies et al., 2008), and are recommended by NICE as part of initial diabetes care. This is a clear example of how routine health data shapes the design and delivery of care at both individual and system level.
[bookmark: _Toc233026683]Section 4: Evidence-Based Lifestyle Recommendations
The evidence base strongly supports lifestyle modification as the most effective first-line approach to managing Type 2 diabetes and in the right circumstances, it can lead to full clinical remission. The following recommendations are grounded in NICE guidelines and current research.
[bookmark: _Toc233026684]Diet
NICE (2022) recommends individualised dietary advice, ideally from a registered dietitian, focused on reducing calorie intake, cutting refined carbohydrates and added sugars, and increasing dietary fibre such as avocado, oranges, pears. In practical terms, this might mean swapping white bread or white rice for wholegrain alternatives, replacing sugary breakfast cereals with porridge, and building meals around vegetables, pulses, and lean protein. The Mediterranean diet – rich in these foods alongside fish and olive oil – has strong evidence for improving blood sugar control and reducing cardiovascular risk (Holt et al., 2017), and is increasingly referenced in clinical guidance.
[bookmark: _Toc233026685]Weight Management
Since excess abdominal fat is a primary driver of insulin resistance, losing even a modest amount of weight can have a significant impact (Lean et al., 2018) found that a reduction of five to ten per cent of body weight led to meaningful improvements in both insulin sensitivity and HbA1c. The direct trial, which is conducted in UK primary care, showed that a structured low  calorie programme achieved diabetes remission in 46 per cent of participants at twelve months. It is honest to acknowledge, however, that 54 per cent did not achieve remission, and the programme required intensive clinical support that is not uniformly available. Even where remission is not the outcome, meaningful blood sugar improvements remain achievable through sustained weight loss.
[bookmark: _Toc233026686]Physical Activity
Exercise has another benefit for those with Type 2 diabetes. Physical activity triggers a process that allows cells in muscles to absorb glucose without the need for insulin (Colberg et al., 2016). Therefore, exercise helps to address the root problem of insulin resistance. The Diabetes Prevention Program Research Group (2002) found that structured lifestyle programmes that included exercise and nutrition education reduced the incidence of Type 2 diabetes by 58 per cent in high-risk participants. At least 150 minutes of moderate intensity exercise per week plus muscle strengthening activities on 2 days per week is recommended (NICE, 20 22). However, above all exercise needs to be something that the patient enjoys. People are more likely to continue with exercise long-term if they participate in activities that they enjoy.
[bookmark: _Toc233026687]Smoking Cessation
For patients who smoke, quitting is one of the most important steps they can take. Smoking increases insulin resistance, damages blood vessels, and compounds cardiovascular risk significantly beyond the harm caused by diabetes alone (NICE, 2022). Nicotine replacement therapy, NHS Stop Smoking services and varenicline all have strong evidence behind them, with combination approaches tending to be the most effective (NICE, 2022). A brief, non-judgmental conversation at each appointment as well as referral to a cessation service can make a genuine difference.
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Type 2 diabetes is a serious condition, but one that responds well to informed self-management and, in some cases, can be put into remission entirely. As this report has set out, it develops when the body's blood sugar regulation breaks down, starting with insulin resistance and progressing to chronic hyperglycaemia that silently damages blood vessels and nerves. The earlier this is identified and addressed, the better the long-term outlook.
Regular monitoring through self-testing and HbA1c checks gives patients and their clinical team the information needed to stay on top of things and spot problems early. The lifestyle evidence is genuinely encouraging dietary changes, physical activity, weight management, and stopping smoking can together transform a patient's trajectory. The DiRECT trial has shown that remission is not just a theoretical goal. It must be acknowledged, however, that access to intensive support is not equal across all settings, and not every patient will achieve full remission, but clinically meaningful improvements are within reach for most.
The practice nurse's role in all of this goes beyond taking readings and filling out forms. Delivering clear, empathetic patient education, in language that actually makes sense to the person in front of you, is a clinical intervention in its own right. When patients understand what is happening in their own body and why a particular change matters, they are far more likely to make it and keep it up. Empowering patients to actively participate in their own care is ultimately one of the most valuable things a practice nurse can offer.
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