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Defining Glycaemic Variability 
“deviation from steady state”

Suh S, Kim JH. Glycemic variability: how do we measure it and why is it important? Diabetes Metab J 2015;39:273-82.http://dx.doi.org/10.4093/dmj.2015.39.4.273



CGM and Inter-day Variability

Intra-day Variability (instability)



Relationship between A1c and GV

‘To achieve a near target HbA1c 
there cannot be excessive GV’ FALSE!



Assessment of GV

• HbA1c is not useful

• SMBG can be useful but requires careful utilisation
• Surrogates such as fasting variability have been used to describe increased CV 

and other outcome risks in a number of different populations 

• The “Gold Standard” for assessment of GV is Continuous Glucose 
Monitoring
• The only way to visualise inter-day variability constructively is the AGP

• AGP metrics such as IQR / IDR are useful non-parametric measures of GV

• Many numeric formulae exist but no single metric can describe the clinical 
features of GV which require intervention



AGP Representing ‘Good Diabetes Control’



AGP and Variability

OPTIMAL CONTROL

LOW INTER-DAY VARIABILITY

INSTABILITY AND VARIABILITY

EXTREME INTER-DAY VARIABILITY



Andrew

• 44 yr old man Senior Police Officer 

• Type 1 diabetes since aged 11 / BMI 27

• Retinopathy / hypertension

• A1c generally in 7.5 – 8.5% range (most recently 8.3%)

• No significant hypoglycaemia history

• Treatment with basal / bolus MDI (Lantus / Humalog DAFNE alumnus)

• 28units Lantus / 1:10 iCHO and 1:3 ISF (TDD 50-55units)

AP_ 3_11_14



1st 2 weeks sensor wear



1 month after intervention



Anna

• 38yrs Estate Agent; T1DM since aged 21

• Struggles with weight and fibromyalgia

• Eats 2 meals per day (B’fast and Evening)

• Basal / Bolus insulin regimen (Lantus / Novorapid)

• Last HbA1c 9.2% - concerned with hyperglycaemia around meals

• Tried “low carb” – no real difference but had occasional hypo



Dose Timing Dose Size



Mr J is a businessman, he is on a basal bolus regimen 
with am Tresiba and Novorapid, he experienced a 
recent hypo after work & has been shaken by it



Miss R eats at 8am, 1pm and 6pm
she uses twice daily Levemir and Humalog at meals



Mr A tells you he uses basal bolus insulin and tests 3x daily 
before meals, this is his first AGP trace, collected using a 
professional (blinded) sensor and he’s shocked by it…



glucose variability is variable over time!
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what made the difference?



what made the difference?



A clinical approach to minimising GV

• Do not assume a single cause

• Distinguish Variability from instability (but recognise co-existence!)

• Target the time of day with the greatest variability first 

• Target a single change and review (KaiZen)

• Combined use of history taking and AGP analysis can highlight the 
most likely causes (using individual day profiles to confirm theories)

• Variability is most commonly addressed by behavioural rather than 
therapy changes, so explanation and agreement on strategy is key!



Summary

• Glycaemic Variability represents a key cause of detrimental outcomes 
in diabetes care (both physical and emotional)

• It can be readily assessed through use of CGM

• CGM data should be clinically interpreted using the AGP

• Using AGP and working towards an increased “time in range” 
approach rather than an exposure-driven approach results in reduced 
GV

• Reduced GV improves both QOL and reduces adverse outcomes
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GV Indices


