
The Importance of Time-in-Range in Assessing the Benefit of Advanced Diabetes Technology 

There has been recent recognition of the limitations of HbA1C in describing both short- and long-term 
glycemic control.  HbA1C represents mean glucose and does not provide any information about the 
amount of hypoglycemia, hyperglycemia and glycemic variability.  In addition, there are multiple clinical 
factors that may affect the accuracy of HbA1C including glycation rates, red cell survival, renal disease, 
pregnancy, and hemoglobinopathies.  On the other hand, continuous glucose monitoring (CGM) 
provides robust data about short-term glycemic control and provides important metrics such as time-in-
range (TIR), time-below-range (TBR) and glycemic variability (GV).  Two recent international consensus 
conferences have established that TIR of 70-180 mg/dL is the accepted target for most patients with 
type 1 and type 2 diabetes and that a patient’s TIR should be ≥70%.  In addition, TBR of 70 mg/dL should 
be <4% and 54 mg/dL should be <1%.  Different % TIR’s and TBR’s apply to those who are frail, pregnant 
or contemplating pregnancy.  The use of CGM as a therapeutic modality either as a stand-alone 
technology or used in combination with an insulin pump permits the evaluation of the effect of those 
interventions on overall glycemic control.  In addition, the benefit of pharmacologic interventions can 
also be assessed using these metrics.  The CGM-based metric approach permits valid comparisons of the 
benefits of technologic and/or pharmacologic interventions on short-term glycemic control.  The 
relationship of TIR to HbA1C has recently been defined based on an analysis of 18 randomized clinical 
trials.  These data show that a change in TIR of 10% is associated with a change in HbA1C of 0.8%.  
Recent studies have shown that TIR has a similar association with diabetes microvascular complications 
as does HbA1C thus validating the approach of using time in range as an adjunct to and perhaps a 
replacement of HbA1C is assess long-term health outcomes.  
 


