
AIM: To assess if using both Insulin Pump and CGM (Medtronic 780g and Guardian 4 CGM) could increase    

Time In Range (TIR) for people living with type 1 diabetes by 10% in 4 weeks  
 

  

Introduction  

Every 10% increase in TIR reduces the risk of 

microalbuminuria by 40%& retinopathy by 64%1 
 

The Scottish Diabetes Survey (2019) shows more than 70% of 

people living with type 1 (PWDT1) in Scotland have suboptimal 

glycaemic control. This increases the risk of acute and chronic 

complication2.  Improvement in care and outcomes of all people 

living type 1 diabetes remains a priority in Scotland3.   

 

To measure glycaemic control a new metric known as Time in 

Range (TIR) can be used to provide day to day variability of blood 

glucose.  An international consensus recommends that most adults 

living with type 1 diabetes should aim for 70% (TIR) 3.9-

10mmol/mol to achieve optimal glycaemic control4. 

  

Closed loop systems had the highest probability of being best at 

increasing percentage time in range5. Diabetes technologies are 

rapidly evolving with developments in closed loop systems (CLS) 

which automatically adjust the insulin delivered.   With current 

developments at stage 4 of a 6 stage plan aiming for a fully 

automated multi-hormone closed loop 

 

Stage 4 - Automated basal or Hybrid Closed Loop 

An automated closed loop system at all times that requires users to 

manually enter estimated carbohydrates prior to mealtimes, resulting 

in the pump administering an insulin bolus. Using an Insulin Pump 

and Continuous Glucose Monitoring (CGM). 

 

In September 2021 18% of people living with type 1 diabetes in 

Dumfries and Galloway had access to insulin pumps however <1% 

were using stage 4 Hybrid Closed Loop (HCL). 

 

Objectives 

1. To improve TIR by 10% in 4 weeks using HCL 

2. To compare the International TIR targets vs TIR before and after 

HCL 

3. To reduce diabetes distress 

 

Method  
Nine adults upgrading existing insulin pump and continuing to have 

suboptimal glycaemic control or high risk of hypoglycaemia were 

identified and offered Pump and sensor (hybrid closed loop). 

 

The Hybrid Closed Loop system used was Medtronic 780g and 

Guardian 4 continuous blood glucose monitoring.  

 

Data collection: 

 At baseline TIR data was captured 

 At 1 week, 2 week and 4 week TIR data was captured after 

starting new pump and CGM 

 Carelink Minimed app was use to remotely captured data  

 SCI-Diabetes record updated to support real world assessment                                                

of diabetes technologies across NHS Scotland. 

 

Patient experience 

Before and after using Hybrid Closed Loop the                   

participants completed the Problem Areas in Diabetes   

Questionnaire (PAID)7. 

 
 

 

 

Please note other closed loops systems are available in Scotland.   

We look forward to increasing our experience with other systems. 
 

Contact Sheena McDonald – sheena.macdonald2@nhs.scot  for further information  

 

 

 

Scottish Health Technologies Group 

Criteria Closed loop systems and the artificial pancreas for the 

management of type 1 diabetes6. 

 

 

 

 

 

 

 

 

 

 

 

Results 
Time In Range  

Within 4 weeks average TIR increased 43% to 71% 

Within 4 weeks average High BG (>13.9) decreased 30% to 8% 

All experienced >10% increase TIR in 4 weeks  

The least TIR at baseline experienced the greatest increase at         

4 weeks 

 
 

Time in Range Baseline to Week 4 vs International Consensus 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Patient Experience  

Feeling overwhelmed about diabetes - serious/some what a 

problem 50% before to 0% after 

Worrying about low blood glucose - serious/some what a problem 

66% before to 0% after 

 

Conclusion  

Living with type 1 diabetes is associated with both physical and 

psychological burden of managing a chronic condition on a daily 

basis.  The advances in diabetes technology has the potential to 

address these issues by automatically responding to blood glucose 

levels. 

        

Next steps........  

1. Utilise the Scottish Government funding for 22/23 to increase the 

number of people using Hybrid Closed Loop 

2. Show real world impact on a larger scale throughout Scotland. 
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Single hormone closed loop systems should be available to people 
with type 1 diabetes    (paediatric and adult) who:  

 

continue to have 
suboptimal 

glycaemic control 

a high risk of 
severe 

hypoglycaemia, or 
impaired 

awareness of 
hypoglycaemia  

experience 
diabetes-related 

distress   
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