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Table 1. Economic evaluation methodology: model-based cost-utility studies. 

Publicatio
n (author 
year, 
country) 

Model used (version if 
available) 

Model type References for 
model structure 
(and validation) 
of the model 

Rationale for 
model 
choice 

Cycle length Hypoglycem
ic events 
modelled?  

Definition hypoglycemia 

Wan 2018, 
US [1] 

Sheffield diabetes 
model 

Individual 
patient-level 
simulation 
model  

Thokala 2014 [2] Yes One year Yes NSHEs were defined as the detection of 
a glucose value <3.0 mmol/L (<54 
mg/dL) for at least 20 consecutive 
minutes, considered to be clinically 
significant biochemical hypoglycemia 
according to the International 
Hypoglycemia Study Group 
recommendations (21). 

Bilir 2018, 
Sweden 
[3] 

CORE diabetes model 
(v9.0) 

Individual 
patient-level 
Markov model 

Palmer 2004 [4] 
Palmer 2004 [5] 
McEwan 2014 [6] 

No One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes Severe hypoglycemic events may require 
third-party medical assistance (SHE2s) or 
third-party non-medical assistance 
(SHE1s). The model also considers non-
severe hypoglycemic events (NSHEs). 
SHEs: < 40 mg/dl 

Chaugule 
2017, 
Canada [7] 

CORE diabetes model 
(v9.0) 

Individual 
patient-level 
Markov model 

McEwan 2014 [6] Yes One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes SHE1: severe hypoglycemic event 
requiring non-medical assistance 
SHE2: severe hypoglycemic events 
requiring medical assistance from a third 
party 

Conget 
2018, 
Spain [8] 

CORE diabetes model Individual 
patient-level 
Markov model 

McEwan 2014 [6] No One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes NR 

Gomez 
2016 , 
Colombia 
[9] 

CORE diabetes model 
(v8.5) 

Individual 
patient-level 
Markov model 

Palmer 2004 [4] 
Palmer 2004 [5] 

Yes One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes NR 



Isitt 2022, 
Australia 
[10] 

CORE diabetes model Individual 
patient-level 
Markov model 

Palmer 2004 [4] 
Palmer 2004 [5] 
McEwan 2014 [6] 

No One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes NR 

Jendle 
2017, 
Sweden 
[11] 

CORE diabetes model Individual 
patient-level 
Markov model 

Palmer 2004 [4] 
Palmer 2004 [5] 
McEwan 2014 [6] 

No One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes NR 

Jendle 
2019, 
Sweden 
[12] 

CORE diabetes model Individual 
patient-level 
Markov model 

Palmer 2004 [4] 
Palmer 2004 [5] 
McEwan 2014 [6] 

No One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes NR 

Jendle 
2021, 
Sweden 
[13] 

 CORE diabetes model 
(v9.0) 

Individual 
patient-level 
Markov model 

Palmer 2004 [4] 
Palmer 2004 [5] 
McEwan 2014 [6] 

No One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes Severe hypoglycemic events: requiring 
the assistance of a third party 

Kamble 
2012, US 
[14]  

 CORE diabetes model 
(v7.0) 

Individual 
patient-level 
Markov model 

Palmer 2004 [4] 
Palmer 2004 [5] 

No One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes NR 

Lambadiar
i 2022, 
Greece 
[15] 

CORE diabetes model Individual 
patient-level 
Markov model 

Palmer 2004 [4] 
Palmer 2004 [5] 
McEwan 2014 [6] 

No One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes  NR 

Nicolucci 
2018, Italy 
[16] 

CORE diabetes model Individual 
patient-level 
Markov model 

Palmer 2004 [4] 
Palmer 2004 [5] 
McEwan 2014 [6] 

Yes One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes SHE was defined as hypoglycemic 
seizure or coma 



Riemsma 
2016, UK 
[17] 

CORE diabetes model 
(v8.5) 
 

Individual 
patient-level 
Markov model 

McEwan 2014 [6] Yes One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes Severe hypoglycemia: an episode that 
required assistance from a third party. 
glucose < 3.6 mmol/l was also 
mentioned.  

Roze 2015, 
Sweden 
[18] 

CORE diabetes model Individual 
patient-level 
Markov model 

Palmer 2004 [4] 
Palmer 2004 [5] 
Roze 2005 [19] 

No One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes NR 

Roze 2016, 
France [20] 

CORE diabetes model Individual 
patient-level 
Markov model 

Palmer 2004 [4] 
Palmer 2004 [5] 
McEwan 2014 [6] 

No One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes NR 

Roze 2016, 
UK [21] 

CORE diabetes model Individual 
patient-level 
Markov model 

Palmer 2004 [4] 
Palmer 2004 [5] 
McEwan 2014 [6] 

No One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes NR 

Roze 2017, 
Denmark 
[22] 

CORE diabetes model Individual 
patient-level 
Markov model 

Palmer 2004 [4] 
Palmer 2004 [5] 
McEwan 2014 [6] 

No One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes NR 

Roze 2019, 
The 
Netherlan
ds [23] 

CORE diabetes model Individual 
patient-level 
Markov model 

Palmer 2004 [4] No One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes NR 

Roze 2019, 
Turkey 
[24] 

CORE diabetes model Individual 
patient-level 
Markov model 

Palmer 2004 [4] 
Palmer 2004 [5] 

No.  One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes NR 



Roze 2020, 
UK [25] 

CORE diabetes model Individual 
patient-level 
Markov model 

None No One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes SHEs; defined as an event requiring 
medical assistance 

Roze 2021, 
Canada 
[26] 

CORE diabetes model Individual 
patient-level 
Markov model 

Palmer 2004 [4] 
Palmer 2004 [5] 
McEwan 2014 [6] 

No One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes SHEs; defined as an event requiring 
medical assistance 

Roze 2021, 
UK [27] 

CORE diabetes model Individual 
patient-level 
Markov model 

Palmer 2004 [4] 
Palmer 2004 [5] 
McEwan 2014 [6] 

Yes One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes NR 

Roze 2021, 
France [28] 

CORE diabetes model 
(v9.0) 

Individual 
patient-level 
Markov model 

Palmer 2004 [4] 
Palmer 2004 [5] 

No One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes A series of ≥2 glucose sensor values <3.0 
mmol/l [54 mg/dl] with a duration of at 
least 20 min. 

Serné 
2022, The 
Netherlan
ds [29] 

CORE diabetes model Individual 
patient-level 
Markov model 

Palmer 2004 [4] 
Palmer 2004 [5] 
McEwan 2014 [6] 

No One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes NR 

Zhao 2021, 
China [30] 

CORE diabetes model 
(v9.5) 

Individual 
patient-level 
Markov model 

McEwan 2014 [6] Yes One year, except 
foot ulcer (1 
month) and 
hypoglycemia (3 
months). 

Yes Hypoglycemia was defined as three 
levels in CDM: (1) non-severe 
hypoglycemia event (NSHE); (2) severe 
hypoglycemia event grade 1 (SHE1), 
requiring non-medical assistance; and 
(3) severe hypoglycemia event grade 2 
(SHE2), requiring medical assistance. 

Garcia-
Lorenzo 
2018, 
Spain [31] 

Study's own Markov 
Model 
Adjusted from 
McQueen et al. [26] 

Cohort-based 
State Transition 
Markov Model 

McQueen 2011 
[32] 

No One year No (since no 
effect was 
found in the 

SHE: require the assistance of another 
person 



meta-
analysis) 

Health 
Quality 
Ontario 
2018, 
Canada 
[33] 

A transition-state 
model structure 
developed by 
McQueen et al [26] 

Cohort-based 
State Transition 
Markov Model 

McQueen 2011 
[32] 

Yes One year Yes NR 

Huang 
2010, US 
[34] 

Study's own Markov 
Model (Monte-Carlo 
based) 

Cohort-based 
State Transition 
Markov Model 

DCCT. 1996 [35] NR One year No NA  

McQueen 
2011, US 
[32]] 

Study's own Markov 
Model with input from 
CDC Cost-Effectiveness 
Group model 

Cohort-based 
State Transition 
Markov Model 

NA Yes One year No NA 

Pease 
2020, 
Australia 
[36]] 

Study's own Markov 
Model 

Cohort-based 
State Transition 
Markov Model 

NA Yes One year Yes NR 

Pease 
2022, 
Australia 
[37] 

Study's own patient-
level Markov Model 

Individual 
patient-level 
Markov model 

NA Yes One year Yes NR 

Rotondi 
2022, 
Canada 
[38] 

A Markov cost-
effectiveness model 
adapted from the 
Ontario Health (OH) 
[27] report and 
previous work by 
Garcia-Lorenzo et al. 
[31] and McQueen et 
al. [26].  

Cohort-based 
State Transition 
Markov Model 

Health Quality 
Ontario 2018 [33] 
Garcia-Lorenzo 
2018 [31] 
McQueen 2011 
[32] 

No One year Yes NR 

Abbreviations: DCCT, diabetes control and complications trial; NA, not applicable; NR, not reported; SHE, severe hypoglycemic event.  
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