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Introduction
Type 1 Diabetes Mellitus (T1D) is a chronic autoimmune condition where the body attacks its own pancreatic beta cells in the Islets of Langerhans (Atkinson et al., 2014). Since these cells make insulin, destroying them leaves the body with an absolute insulin deficiency. Because of this, people living with T1D need daily insulin injections or pump therapy to survive (Atkinson et al., 2014).
When T1D first develops, patients usually show the classic "4 Ts":
 Toilet: Urinating frequently because the kidneys try to clear excess blood sugar through the urine.
 Thirst: Feeling constantly thirsty to replace lost fluids.
 Tiredness: Exhaustion happens because glucose cannot get into cells to give them energy without insulin.
 Thinner: Weight loss occurs because the body starts breaking down muscle and fat stores for energy instead.
If diagnosis is delayed, T1D can quickly lead to Diabetic Ketoacidosis (DKA). DKA is a medical emergency where severe insulin lack forces the body to burn fat too fast, creating dangerous ketones that build up in the blood and make it acidic (NICE, 2023).
Public health statistics show T1D is a growing issue. In 2021, around 8.75 million people worldwide had T1D, including 1.2 million children and young adults (IDF, 2021). In the UK, about 400,000 people live with the condition, which is roughly 8% of all diabetes cases (Diabetes UK, 2023). Cases increase by 2% to 3% each year, putting more demand on NHS services (Gregersen et al., 2021).
Approaches Used to Measure and Monitor Type 1 Diabetes
Monitoring blood glucose is central to managing T1D. Patients need to avoid low blood sugar (hypoglycemia) while preventing high blood sugar (hyperglycemia).
Glycated Hemoglobin (HbA1c)
An HbA1c test checks average blood sugar levels over the previous 8 to 12 weeks by measuring glucose bound to red blood cells. Target HbA1c in NICE guidelines is 48 mmol/mol (6.5%) or lower, provided patients can hit this target safely without having frequent hypos (NICE, 2023).
Continuous and Flash Glucose Monitoring
Continuous Glucose Monitors (CGM) use a sensor placed under the skin to read glucose in tissue fluid every few minutes. Flash monitors (like FreeStyle Libre) work similarly when scanned or streamed to a phone. These monitors measure "Time in Range" (TIR). Consensus guidelines say patients should stay in target range (3.9 to 10.0 mmol/L) for over 70% of the day (Battelino et al., 2019).
Self-Monitoring of Blood Glucose (SMBG)
Traditional finger-prick testing is still required as a backup. It is used to check sensor accuracy, during rapid blood sugar changes, or before driving to comply with DVLA regulations.
Ketone Monitoring and Complication Screening
Checking ketones is necessary when blood glucose is above 13.0 mmol/L or during illness. Capillary blood ketone meters test for beta-hydroxybutyrate, which catches early ketosis so patients can adjust insulin and avoid DKA hospital visits (NICE, 2023).
Routine reviews are also done annually to check for complications. These include digital eye screening for retinopathy, urine ACR tests for kidney health, monofilament foot checks for nerve damage, and routine blood pressure reviews.
Control and Management of Type 1 Diabetes
Because the body makes no insulin, replacement therapy is mandatory. Patients must match insulin to food, activity, and health status.
Insulin Regimens
 Multiple Daily Injections (MDI): Involves taking long-acting basal insulin once daily for background needs, plus quick-acting prandial insulin before meals.
 Continuous Subcutaneous Insulin Infusion (CSII): An external pump gives small doses of quick-acting insulin continuously, replacing background injections and delivering meal doses.
 Automated Insulin Delivery (AID) / Hybrid Closed-Loop Systems: These link a CGM sensor directly to a pump via an algorithm. The system automatically turns background insulin up or down based on readings. NICE recommends hybrid closed-loop systems for eligible patients (NICE, 2023).
Diet, Exercise, and Acute Hypo Care
Patients use carbohydrate counting to calculate meal doses alongside an Insulin-to-Carbohydrate Ratio (ICR) and Insulin Sensitivity Factor (ISF). Exercise improves health but increases hypo risks, so patients often need extra carbs or reduced background insulin (Riddell et al., 2017).
Hypos (<3.9 mmol/L) are treated with the Rule of 15:
1. Take 15–20g fast-acting sugar (like glucose tablets or fruit juice).
2. Wait 15 minutes.
3. Re-test blood sugar and repeat if still low.
If a severe hypo causes loss of consciousness, emergency glucagon or intravenous dextrose must be given by trained staff.
Consequences of Type 1 Diabetes on Individuals and the Community
Physical Complications
Long-term high blood sugar damages blood vessels. Microvascular damage causes diabetic retinopathy (sight loss), nephropathy (kidney disease), and neuropathy. Nerve damage and poor blood flow in the feet can cause ulcers and amputations. High blood sugar also accelerates atherosclerosis, raising the risk of heart attacks and strokes (Cole and Florez, 2020).
Psychosocial and Economic Impact
Managing T1D 24/7 causes significant mental stress. Constantly checking readings and counting carbs leads to "diabetes distress" and burnout. Hypo fears at night also ruin sleep. Because of these daily pressures, depression and anxiety rates are two to three times higher in T1D patients compared to the general population (Young-Hyman et al., 2016).
Financially, diabetes takes up roughly 10% of the NHS budget, mainly spent on treating preventable complications and emergency admissions (Diabetes UK, 2023). Patients also face driving rules, higher insurance costs, and restrictions on jobs like joining the military.
Health and Social Care Support Services
Managing T1D needs joined-up support across healthcare and local services.
Multidisciplinary Teams (MDT)
Key healthcare professionals in T1D care include:
 Consultant Diabetologists: Handle complex medical issues and medication changes.
 Diabetes Specialist Nurses (DSNs): Provide day-to-day advice, run clinics, and help set up CGM or pumps.
 Dietitians: Teach carbohydrate counting and ratio adjustments.
 Podiatrists: Carry out annual foot assessments and treat ulcers.
 Psychologists: Help patients dealing with diabetes distress and burnout.
Education and Community Support
Structured education programs teach self-management. The DAFNE (Dose Adjustment For Normal Eating) course teaches adults how to match insulin to their diet and lifestyle. Studies show DAFNE improves HbA1c control and reduces severe hypos (DAFNE Study Group, 2002).
For children, Individual Healthcare Plans (IHPs) are made between parents, schools, and diabetes nurses so staff know how to handle monitoring and hypos during school. Charities like Diabetes UK also offer peer support networks and guidance.
Conclusion
Type 1 Diabetes Mellitus requires lifelong attention and daily care. While acute risks like DKA and long-term complications create major challenges, technologies like CGM sensors and closed-loop pumps have improved control. Effective care relies on teamwork between specialist hospital staff, primary care, schools, and community networks to help patients manage their health.
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