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Conclusion

Results172 Population
Subjects with T1DM who underwent rt-CGM 
device (Dexcom G5 or Dexcom G6) for at 
least 3 months were eligible.
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Optimal Coefficient of Variance Threshold to Minimize Hypoglycemia Risk 
in Individuals with Well-Controlled Type 1 Diabetes

▪ In well-controlled T1DM with mean glucose ≤135 mg/dL (GMI ≤6.5%), a more stringent %CV target than the guideline (≤36%) is needed.
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Highlights
 • �Well-controlled T1DM (GMI ≤6.5%) requires a stricter %CV target than the guideline. 
 • �Keeping %CV ≤31% is effective in maintaining %TBR<54 mg/dL<1 in well-controlled T1DM. 
 • �%CV ≤29.2% is optimal for reducing hypoglycemia risk (%TBR<54 mg/dL =0) in people with GMI ≤6.5%.
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Background: This study investigated the optimal coefficient of variance (%CV) for preventing hypoglycemia based on real-time 
continuous glucose monitoring (rt-CGM) data in people with type 1 diabetes mellitus (T1DM) already achieving their mean glu-
cose (MG) target.
Methods: Data from 172 subjects who underwent rt-CGM for at least 90 days and for whom 439 90-day glycemic profiles were 
available were analyzed. Receiver operator characteristic analysis was conducted to determine the cut-off value of %CV to achieve 
time below range (%TBR)<54 mg/dL <1 and =0. 
Results: Overall mean glycosylated hemoglobin was 6.8% and median %TBR<54 mg/dL was 0.2%. MG was significantly higher and 
%CV significantly lower in profiles achieving %TBR<54 mg/dL <1 compared to %TBR<54 mg/dL ≥1 (all P<0.001). The cut-off value of 
%CV for achieving %TBR<54 mg/dL <1 was 37.5%, 37.3%, and 31.0%, in the whole population, MG >135 mg/dL, and ≤135 mg/dL, 
respectively. The cut-off value for %TBR<54 mg/dL=0% was 29.2% in MG ≤135 mg/dL. In profiles with MG ≤135 mg/dL, 94.2% of 
profiles with a %CV <31 achieved the target of %TBR<54 mg/dL <1, and 97.3% with a %CV <29.2 achieved the target of %TBR<54 mg/

dL=0%. When MG was >135 mg/dL, 99.4% of profiles with a %CV <37.3 achieved %TBR<54 mg/dL <1. 
Conclusion: In well-controlled T1DM with MG ≤135 mg/dL, we suggest a %CV <31% to achieve the %TBR<54 mg/dL <1 target. 
Furthermore, we suggest a %CV <29.2% to achieve the target of %TBR<54 mg/dL =0 for people at high risk of hypoglycemia.
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INTRODUCTION

Hypoglycemia is a well-known contributing factor to cardiovas-
cular complications and increased risk of mortality [1,2]. Un-
fortunately, in the Diabetes Control and Complications Trial 
(DCCT), increased risk of hypoglycemia was observed more 
frequently in the intensive therapy group than the less well-con-
trolled group of individuals with type 1 diabetes mellitus (T1DM) 
[3]. Individuals with T1DM are often hesitant to intensify treat-

ment to approach the target glycosylated hemoglobin (HbA1c) 
level due to a fear of hypoglycemia, despite knowing that chron-
ic hyperglycemia contributes to the development of micro- and 
macro-complications [3-5].

Since the emergence of continuous glucose monitoring (CGM), 
a comprehensive picture of an individual’s glycemic status is 
obtainable [6]. This has allowed individuals with T1DM to use 
insulin more flexibly than before. CGM can be used to assess 
hypoglycemia and glycemic variability reliably and accurately 
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[7-9]. Reducing glycemic variability between peaks and nadirs 
and keeping the glucose range flat and narrow are now consid-
ered key aspects of optimized glycemic control, especially in 
individuals with T1DM whose glucose level depends on insu-
lin treatment [10]. 

Coefficient of variance (%CV) is a metric that can be used to 
assess glycemic variability based on an international consensus 
of CGM [11,12]. These experts suggested a %CV of 36% as a 
cut-off value to identify persons at high risk of hypoglycemia 
and 33% for those receiving insulin or sulfonylureas without 
considering mean glucose (MG) status [6]. Based on evalua-
tion of 200 24-hour short-term glycemic profiles, Monnier et 
al. [13] suggested a target %CV of 34% to minimize hypoglyce-
mic events when the MG level was ≤140 mg/dL (7.8 mmol/L) 
in individuals with T1DM; however, the same study reported 
time below range (%TBR)<54 mg/dL of up to 8% even with a %CV 
<34% for MG <140 mg/dL. These findings suggest that a 
stringent %CV threshold for low MG status is needed.

In addition, advancements in technology in combination with 
structured education have resulted in an increase in the number 
of individuals with T1DM with an extremely low HbA1c with-
out hypoglycemia [14-17]. Thus, it is important to determine the 
cut-off %CV value that protects against hypoglycemia in these 
individuals, as this is likely to be different from the previously 
recommended thresholds. 

Here, we evaluated the optimal %CV threshold needed to 
achieve a target of level 2 hypoglycemia (%TBR<54 mg/dL <1 and 
%TBR<54 mg/dL=0) with a focus on low MG levels in individuals 
with T1DM based on analysis of 3-month long-term CGM 
data.

 
METHODS

Study design and participants
This extension of a previous study [18] was a single-center, pro-
spective, observational cohort study of real-time continuous 
glucose monitoring (rt-CGM) users recruited at the Division 
of Endocrinology and Metabolism of Samsung Medical Center 
(SMC) from April 2019 to February 2022. All subjects provided 
written informed consent during their initial visit. In accor-
dance with the ethical guidelines of the Declaration of Helsinki 
and Korean Good Clinical Practice, the Institutional Review 
Board of SMC approved this study (IRB No. 2018-07-132-009).

Major eligibility criteria were age ≥18 years with T1DM and 
5% (31 mmol/mol)≤ HbA1c <10% (86 mmol/mol). Supple-

mentary Fig. 1 provides detailed information about the inclu-
sion and exclusion criteria.

Data collection
Subjects were asked to wear an rt-CGM device (Dexcom G5  
or Dexcom G6, Dexcom, San Diego, CA, USA) during their 
initial visit and were followed for at least 3 months, with in-
clinic visits every 3 months. Subjects visited from a minimum 
of once to a maximum of four times. At every visit, blood sam-
ples were collected including HbA1c measurement, and CGM 
data were uploaded. CGM-derived metrics for the 3 months 
before each HbA1c measurement were compared with the 
HbA1c based on those 3-month measurements. Overall, 172, 
126, 83, and 56 cases of CGM data were collected at visits 1, 2, 
3, and 4, respectively. Thus, we collected 439 cases of 3-month 
CGM data that coincided with HbA1c data collection times. 

At the baseline visit, education was offered about device 
handling and the twice-a-day calibration measurements re-
quired by the Dexcom G5, and medical information was col-
lected from each patient’s electronic health records.

Statistical analysis
For data from subjects to be included in the analyses, at least 90 
days of consecutive CGM wear and sensor wear time ≥70% 
was required based on previous guidelines [6]. Mean±standard 
deviation or median (interquartile range [IQR]) were used to 
summarize continuous variables while percentages were used 
to summarize categorical variables. For comparisons, Student’s 
t-test and one-way analysis of variance (ANOVA) with the 
Tukey method were performed for normally distributed vari-
ables, while Mann-Whitney U tests and Jonckheere-Terpstra 
tests were performed for skewed distributed continuous vari-
ables. Chi-square test with Fisher’s exact test was used for cate-
gorical data. Spearman correlation coefficients were used to 
evaluate the association between %TBR<54 mg/dL and %CV or 
MG. Univariable and multiple logistic regression analyses were 
performed to investigate the association between %CV and hy-
poglycemia (%TBR<54 mg/dL <1) while adjusting for confound-
ing factors that affect hypoglycemia (Supplementary Table 1).

Well-controlled diabetes was defined as MG ≤135 mg/dL 
(glucose management indicator [GMI] ≤6.5%), because a tar-
get of GMI 6.5% or less was shown to prevent major vascular 
outcomes including nephropathy in type 2 diabetes mellitus 
(T2DM) [4,19]. Another reason is that with the advancements 
in insulin delivery systems and education, recent randomized 
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controlled trials conducted on individuals with T1DM have 
shown a decrease in HbA1c levels of up to 6.5% without experi-
encing hypoglycemia [17,20]. Cut-off values of %CV to achieve 
%TBR<54 mg/dL <1 and %TBR<54 mg/dL=0 were determined by re-
ceiver operator characteristic (ROC) curve analysis and the 
Youden Index. The published GMI equation was used to calcu-
late the GMI from the CGM-derived MG [21].

Significance of differences among groups was established on 
the basis of a two-tailed 0.05 significance level. SPSS software 
version 28.0 (IBM Co., Armonk, NY, USA) was used to exe-
cute all statistical analyses.

RESULTS

Baseline characteristics of the study population
Baseline characteristics of the 172 subjects are presented in Ta-
ble 1. Of the study population, 45.3% (n=78) were men. Mean 
age was 44.5±15.4 years, and duration of diabetes was 11.3±9.7 
years. Mean HbA1c values were 7.4% (57 mmol/mol), 6.9% (52 
mmol/mol), 6.8% (51 mmol/mol), 6.7% (50 mmol/mol), and 
6.6% (49 mmol/mol) at baseline, 3, 6, 9, and 12 months, respec-
tively. Among subjects, 95.3% (n=164) used multiple daily in-
sulin treatments, and 4.7% (n=8) used insulin pumps. Baseline 
characteristics according to the MG of 135 mg/dL during the 
first 3 months of CGM wear are summarized in Supplementary 
Table 2. 

Glycemic profiles according to %CV quintiles
Glycemic profiles based on %CV quintiles are summarized in 
Table 2: quintile 1 (16.0%–29.4%), quintile 2 (29.5%–33.3%), 
quintile 3 (33.4%–36.2%), quintile 4 (36.3%–39.7%), and quin-
tile 5 (39.8%–52.3%). In the population as a whole (172 sub-
jects, 439 cases), mean HbA1c was 6.8% (51 mmol/mol), and 
%CV was 34.6%. Mean HbA1c was 6.2% (44 mmol/mol), 6.5% 
(48 mmol/mol), 7.0% (53 mmol/mol), 7.1% (54 mmol/mol), 
and 7.0%, in %CV groups 1, 2, 3, 4, and 5, respectively. Hypo-
glycemic metrics (%TBR<70 mg/dL, %TBR<54 mg/dL) exponentially 
increased as %CV increased (all P for trend <0.001). In the 
lowest %CV group (<29.5%), the mean time in range (%TIR70-

180 mg/dL), time above range (%TAR>180 mg/dL), and median 
%TBR<70 mg/dL were 85.3%, 13.4%, and 0.6%, respectively, all 
reaching the target goals [6]. In contrast, in the highest %CV 
group (≥39.8%), the %TIR70-180 mg/dL, %TAR>180 mg/dL, and medi-
an %TBR<70 mg/dL were 57.2%, 37.8%, and 4.2%, none of which 
met the targets. In addition, though %CV quintile groups 3 and 

5 had the same mean HbA1c, %CV quintile group 3 had pro-
files with a higher %TIR70-180 mg/dL and lower %TBR<54 mg/dL than 
%CV quintile group 5. Glycemic profiles according to %CV 
quintiles in profiles with MG >135 mg/dL and in profiles with 
MG ≤135 mg/dL are presented in Supplementary Table 3. Re-
gardless of MG status, %TIR70-180 mg/dL (P for trend <0.001) 
tended to increase with %CV increases and %TAR>180 mg/dL, 
%TAR>250 mg/dL, %TBR<70 mg/dL, and %TBR<54 mg/dL also increased 
with %CV increases. However, GMI and MG increased with 

Table 1. Baseline characteristics of the study population

Characteristic Total (n=172)

Age, yr 44.6±15.4

Sex

   Male 78 (45.3)

   Female 94 (54.7)

Duration of diabetes, yr 11.3±9.7

BMI, kg/m2 22.9±3.2

SBP, mm Hg 119.8±14.8

DBP, mm Hg 68.1±10.2

Laboratory-HbA1c, % 7.4±1.4

Laboratory-HbA1c, mmol/mol 57±16

Total cholesterol, mg/dL 166.8±40.7

HDL-C, mg/dL 67.7±17.8

LDL-C, mg/dL 94.6±35.2

Triglycerides, mg/dL 70.0 (54.5–96.5)

eGFR, mL/min/1.73 m2 101.1±20.1

Hemoglobin, g/dL 13.5±1.7

C-peptide, ng/mL 0.05 (0.02–0.37)

Insulin delivery method

   MDI 164 (95.3)

   Insulin pump 8 (4.7)

Total daily insulin dose, IU 40.8±21.0

   Basal dose 17.2±10.0

   Meal dose 23.6±13.1

Use of antidiabetic agentsa 2 (1.2)

Values are presented as mean±standard deviation, number (%), or 
median (interquartile range).
BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic 
blood pressure; HbA1c, glycosylated hemoglobin; HDL-C, high-den-
sity lipoprotein cholesterol; LDL-C, low-density lipoprotein choles-
terol; eGFR, estimated glomerular filtration rate; MDI, multiple daily 
insulin.
aOnly two people used antidiabetic agents, one used metformin and 
the other used sodium glucose co-transporter 2 inhibitor.
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%CV increases only in profiles with MG ≤135 mg/dL (all P for 
trend <0.001); in profiles with MG >135 mg/dL, GMI and 
MG were similar irrespective of %CV status.

Comparison of characteristics and glycemic profiles 
according to achievement of %TBR<54 mg/dL <1 
Profiles of %TBR<54 mg/dL <1 (n=369) and %TBR<54 mg/dL ≥1 (n= 
70) are presented in Table 3. Median %TBR<54 mg/dL was 0.2 (IQR, 
0.1 to 0.7), 0.2 (IQR, 0.1 to 0.4), and 1.6 (IQR, 1.2 to 2.5) for all 

glycemic profiles, %TBR<54 mg/dL <1 profiles, and %TBR<54 mg/dL 
≥1 profiles, respectively (P<0.001). CGM profiles with %TBR 
<54 mg/dL ≥1 were more likely to have lower MG (148.0±22 mg/
dL vs. 159.4±31.0 mg/dL [8.2±1.2 mmol/L vs. 8.8±1.7 mmol/
L], P<0.001), and higher %CV (40.7±5.3 vs. 33.6±5.4, P< 
0.001), but %TIR70-180 mg/dL and %TAR>250 mg/dL did not differ be-
tween the two groups. A comparison of glycemic profiles ac-
cording to achievement of %TBR<54 mg/dL <1 in MG ≤135 mg/
dL and MG >135 mg/dL profiles is provided in Supplementa-

Table 2. Glycemic profiles according to %CV quintiles

CGM metric Total Quintile 1 
(18.0%–29.4%)

Quintile 2 
(29.5%–33.3%)

Quintile 3 
(33.4%–36.2%)

Quintile 4 
(36.3%–39.7%)

Quintile 5 
(39.8%–52.3%) P for trend

Glycemic profiles, n 439 85 86 90 87 91

CV, % 34.6±6.0 26.0±2.5 31.3±1.2 34.6±0.8 38.0±1.0 42.9±2.8 <0.001

HbA1c, % 6.8±0.9 6.2±0.6 6.6±1.0 7.0±1.0 7.1±0.8 7.0±0.7 <0.001

HbA1c, mmol/mol 51±10 44±7 49±11 53±11 54±9 53±8

GMI, % 7.1±0.7 6.5±0.5 7.0±0.8 7.2±0.8 7.3±0.6 7.3±0.5 <0.001

Mean glucose, mg/dL 157.6±30.1 135.2±19.2 152.8±33.9 163.4±34.1 167.2±25.6 168.4±21.6 <0.001

Mean glucose, mmol/L 8.7±1.7 7.5±1.1 8.5±1.9 9.1±1.9 9.3±1.4 9.3±1.2

TIR (70–180 mg/dL), % 67.7±17.3 85.3±10.6 72.3±18.4 64.5±17.7 60.2±13.0 57.2±9.1 <0.001

TAR (>180 mg/dL), % 29.6±17.8 13.4±11.3 26.0±19.4 33.4±19.0 36.9±14.4 37.8±10.8 <0.001

TAR (>250 mg/dL), % 5.6 (1.5–14.0) 0.6 (0.2–1.9) 2.7 (0.8–7.0) 5.7 (2.4–15.2) 10.2 (5.0–18.7) 12.8 (8.6–19.6) <0.001

TBR (<70 mg/dL), % 1.9 (0.7–3.8) 0.6 (0.2–1.3) 1.1 (0.5–2.6) 1.7 (0.6–3.3) 2.4 (1.5–4.0) 4.2 (2.3–6.5) <0.001

TBR (<54 mg/dL), % 0.2 (0.1–0.7) 0.0 (0.0–0.2) 0.1 (0.0–0.2) 0.2 (0.1–0.4) 0.4 (0.2–0.7) 0.8 (0.4–1.7) <0.001

Sensor wear time, % 93.0 (86.6–96.5) 95.7 (92.0–97.9) 94.1 (88.1–97.0) 94.5 (89.1–97.0) 91.8 (86.5–95.9) 88.3 (80.9–93.7) <0.001

Values are presented as mean±standard deviation or median (interquartile range).
CV, coefficient of variance; CGM, continuous glucose monitoring; HbA1c, glycosylated hemoglobin; GMI, glucose management indicator; TIR, 
time in range; TAR, time above range; TBR, time below range. 

Table 3. Glycemic profiles according to achievement of %TBR<54 mg/dL <1

Glycemic profiles Total (n=439) %TBR<54 mg/dL <1 (n=369) %TBR<54 mg/dL ≥1 (n=70) P value

Mean glucose, mg/dL 157.6±30.1 159.4±31.0 148.0±22.6 <0.001

Mean glucose, mmol/L 8.8±1.7 8.8±1.7 8.2±1.3

GMI, % 7.1±0.7 7.1±0.7 6.8±0.5 <0.001

CV, % 34.6±6.0 33.6±5.4 40.7±5.3 <0.001

TIR (70–180 mg/dL), % 67.7±17.3 68.1±18.1 65.7±12.2 0.085

TAR (>180 mg/dL), % 29.6±17.8 30.1±18.6 27.1±13.0 0.050

TAR (>250 mg/dL), % 5.6 (1.5–14.0) 5.3 (1.5–15.1) 6.2 (3.2–11.9) 0.619

TBR (<70 mg/dL), % 1.9 (0.7–3.8) 1.5 (0.6–2.7) 6.6 (5.0–9.1) <0.001

TBR (<54 mg/dL), % 0.2 (0.1–0.7) 0.2 (0.1–0.4) 1.6 (1.2–2.5) <0.001

Sensor wear time, % 93.0 (86.6–96.5) 93.7 (87.5–96.7) 90.0 (81.8–95.3) 0.001

Values are presented as mean±standard deviation or median (interquartile range).
TBR, time below range; GMI, glucose management indicator; CV, coefficient of variance; TIR, time in range; TAR, time above range. 
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ry Table 4. In profiles with MG >135 mg/dL, the %TBR 
<54 mg/dL <1 group had a significantly higher MG (171.7±26.7 
vs. 158.3±17.2, P<0.001) and lower %CV (35.1±5.0 vs. 42.7± 
3.9, P<0.001), but %TIR did not differ between the two groups, 
similar to the whole population. In contrast, in profiles with 
MG ≤135 mg/dL, there were no significant differences in MG 
between the groups but the %TBR<54 mg/dL <1 group had a sig-
nificantly lower %CV (29.3±4.1 vs. 35.8±5.3, P<0.001) and 
higher %TIR70-180 mg/dL (88.5±5.4 vs. 79.3±6.7, P<0.001) indi-
cating that %CV is more important than MG in achieving 
%TBR<54 mg/dL <1 when MG is near normal.

Cut-off value of %CV to achieve %TBR<54 mg/dL <1 according 
to MG status
%TBR<54 mg/dL correlated with MG (Spearman correlation coef-
ficient, r=–0.161, P<0.001) and %CV (Spearman correlation 

coefficient, r=0.618, P<0.001). We used ROC curve analysis to 
determine the %CV cut-off value for %TBR<54 mg/dL <1 (Fig. 1). 
For the whole population, the %CV cut-off value was 37.5% 
(area under the curve [AUC]=0.827; 95% confidence interval 
[CI], 0.771 to 0.882; sensitivity 0.8, specificity 0.7) (Fig. 1A). 
The %CV cut-off value in profiles with MG >135 mg/dL (7.5 
mmol/L) (GMI >6.5%) of 37.3% was similar to that for the 
whole population (AUC=0.892; 95% CI, 0.853 to 0.930; sensi-
tivity 0.9, specificity 0.7) (Fig. 1B). A scatter plot of %CV ac-
cording to %TBR<54 mg/dL <1 achievement status is provided  
in Fig. 1. As shown in Fig. 1E, there was no value lower than 
35.1% in the %TBR<54 mg/dL ≥1 group with MG >135 mg/dL. In 
glycemic profiles with MG of 135 mg/dL or below, the %CV 
cut-off value was 31.0% (AUC=0.794; 95% CI, 0.679 to 0.908; 
sensitivity 0.8, specificity 0.7) (Fig. 1C), indicating that well-
controlled profiles need a lower %CV to protect against hypo-

Fig. 1. Cut-off value of coefficient of variance (%CV) to achieve time below range (%TBR)<54 mg/dL <1 using receiver operator 
characteristic analysis. (A) Whole population, (B) mean glucose >135 mg/dL (glucose management indicator [GMI] >6.5%), (C) 
mean glucose ≤135 mg/dL (GMI ≤6.5%) and scatter plot of %CV according to the presence of %TBR<54 mg/dL ≥1. (D) Whole 
population, (E) mean glucose >135 mg/dL (GMI >6.5%), (F) mean glucose ≤135 mg/dL (GMI ≤6.5%). AUC, area under the 
curve; CI, confidence interval.
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glycemia. Sensitivity analyses were performed excluding pro-
files with a sensor wear time of less than 85% with MG of 135 
mg/dL or below; the cut-off value remained 31.0%, the same as 
with a sensor wear time above 70% (Supplementary Fig. 2). 

Furthermore, we examined whether groups assigned based 
on the %CV cut-off value from ROC analysis showed signifi-
cant differences in the incidence of hypoglycemia (Fig. 2). The 
population was divided into two groups according to MG 
(≤135 mg/dL [n=118] and >135 mg/dL [n=321]). In profiles 
with MG ≤135 mg/dL, a significantly larger proportion of pro-
files with a %CV <31.0% achieved %TBR<54 mg/dL <1 compared 
with glycemic profiles with a %CV ≥31.0% (94.2% vs. 67.3%, 
P=0.001) (Fig. 2A). The median value of %TBR<54 mg/dL was 
also significantly higher in profiles with a %CV<31% com-
pared to profiles with a %CV ≥31.0% (0.2% vs. 0.7%, P<0.001) 
(Fig. 2B). In profiles with MG >135 mg/dL, nearly all profiles 
achieved %TBR<54 mg/dL <1 (99.4% vs. 66.7%, P<0.001) (Fig. 
2C) and it was significantly higher in profiles with a %CV 

<37.3% than a %CV ≥37.3%, while the value of %TBR<54 mg/dL 
(0.1% vs. 0.7%, P<0.001) (Fig. 2D) was significantly lower in 
profiles with a %CV<37.3%. 

Cut-off value of %CV to achieve %TBR<54 mg/dL =0 in glycemic 
profiles with MG ≤135 mg/dL
For persons with high risk of hypoglycemia, we also used ROC 
curve analysis to determine the %CV cut-off value to nearly 
eliminate %TBR<54 mg/dL in well-controlled diabetes with MG of 
135 mg/dL or below (Fig. 3). The %CV cut-off value was 29.2% 
(AUC=0.879; 95% CI, 0.815 to 0.943; sensitivity 0.7, specificity 
0.9). Nearly all profiles (97.3%) achieved %TBR<54 mg/dL =0 
when %CV was below 29.2%.

Cut-off value of %CV to achieve %TBR<70 mg/dL <4 according 
to MG status
%TBR<70 mg/dL correlates more with MG (Spearman correlation 
coefficient, r=–0.355, P<0.001) and less with a %CV (Spear-

100

80

60

40

20

0

4

3

2

1

0Pe
rc

en
ta

ge
s (

%
)

TB
R

<5
4 

m
g/

dL
 (%

)

<31% (n=69)
≥31% (n=49)

<31% (n=69)
≥31% (n=49)

<31%

<31%

P=0.001 P<0.001

94.2

67.3

≥31%

≥31%

Median (IQR) 0.2 (0.0–0.3) 0.7 (0.3–1.2)

Min–Max 0–2.1 0.2–3.1

A B

Fig. 2. (A) Percentage of profiles achieving time below range (%TBR)<54 mg/dL <1, (B) the value of %TBR<54 mg/dL according to a co-
efficient of variance (%CV) of 31% in profiles with mean glucose ≤135 mg/dL (glucose management indicator [GMI] ≤6.5%), 
(C) percentages of profiles achieving %TBR<54 mg/dL <1, and (D) the value of %TBR<54 mg/dL for a %CV of 37.3% in profiles with 
mean glucose >135 mg/dL (GMI >6.5%). IQR, interquartile range.

8

6

4

2

0

TB
R

<5
4 

m
g/

dL
 (%

)

<37.3% (n=174)
≥37.3% (n=147)

<37.3%

P<0.001

≥37.3%

Median (IQR) 0.1 (0.0–0.2) 0.7 (0.3–1.1)

Min–Max 0–2.3 0.0–6.7

D

100

80

60

40

20

0

Pe
rc

en
ta

ge
s (

%
)

<37.3% (n=174)
≥37.3% (n=147)

<37.3%

P<0.001

99.4

66.7

≥37.3%

C



Coefficient of variance in type 1 diabetes mellitus

435Diabetes Metab J 2024;48:429-439 https://e-dmj.org

man correlation coefficient, r=0.536, P<0.001) when compared 
to %TBR<54 mg/dL. We also analyzed the %CV cut-off value for 
%TBR<70 mg/dL <4 and the percentage of profiles achieving the 
target with a cut-off value from the ROC curve (Supplementary 
Figs. 3 and 4). In profiles with MG >135 mg/dL, the cut-off val-
ue was 37.2% (AUC=0.879; 95% CI, 0.839 to 0.920; sensitivity 
0.9, specificity 0.7), which was similar to the %TBR<54 mg/dL <1 
target. The majority of profiles with a %CV <37.2% achieved 
%TBR<70 mg/dL <4 (97.7%). In profiles with MG ≤135 mg/dL, 
the %CV cut-off value was 33.8% (sensitivity 0.5, specificity 
0.9), higher than the cut-off value for %TBR<54 mg/dL <1. How-
ever, the AUC was lower (AUC=0.755; 95% CI, 0.658 to 0.852 
vs. AUC=0.794; 95% CI, 0.679 to 0.908), when compared to 
the target of %TBR<54 mg/dL <1. A significantly larger proportion 
of profiles with a %CV <33.8% achieved %TBR<70 mg/dL <4 
compared with glycemic profiles with a %CV ≥33.8% (79.1% 
vs. 25.9%, P=0.001). However, 20% of profiles still did not 
meet the target with a %CV of 33.8%. 

Percentage of profiles achieving the target according to the 
%CV current guideline (36%) 
Furthermore, we analyzed the percentage of profiles achieving 
the target of %TBR<70 mg/dL <4, %TBR<54 mg/dL <1, and %TBR 
<54 mg/dL=0 according to a %CV of 36% as the current guideline 
suggests (Supplementary Fig. 5). In profiles with MG ≤135 
mg/dL, profiles with a %CV below 31.0%, the %CV cut-off 
value from our study, achieved %TBR<54 mg/dL <1 more than 
those with a %CV ≤36.0% (94.2% vs. 90.5%). In addition, only 
18.1% of profiles with a %CV ≤36.0% achieved %TBR<54 mg/dL 

=0, compared to 97.4% of profiles with a %CV below 29.2%, 
our suggested cut-off value to ensure a very low risk of hypo-
glycemia. 

DISCUSSION

This large, cohort-based, prospective observational study of 439 
glycemic profiles from individuals with well-controlled T1DM 
yielded several notable findings. Profiles with hypoglycemia 
(%TBR<54 mg/dL ≥1) were likely to have lower MG and a higher 
%CV without a significant difference in %TIR70-180 mg/dL than 
profiles with %TBR<54 mg/dL <1. In profiles with MG ≤135 mg/dL 
(GMI ≤6.5%), nearly 95% of profiles achieved %TBR<54 mg/dL 
<1, when the %CV was lower than 31% than when it was ≥31%. 
When the cut-off value of 29.2% was used, 97.3% of profiles 
with MG ≤135 mg/dL achieved %TBR<54 mg/dL=0. In glycemic 

Fig. 3. (A) Cut-off value of coefficient of variance (%CV) to 
achieve time below range (%TBR)<54 mg/dL=0 using receiver op-
erator characteristic analysis and (B) scatter plot of %CV ac-
cording to the presence of %TBR<54 mg/dL in profiles with a mean 
glucose ≤135 mg/dL, and (C) percentage of profiles achieving 
%TBR<54 mg/dL=0. GMI, glucose management indicator; AUC, 
area under the curve; CI, confidence interval.
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profiles with MG >135 mg/dL, nearly all profiles with a %CV 
below 37.3% achieved %TBR<54 mg/dL <1.

Current international guidelines for CGM recommend that 
the %CV be 36% or lower based on the finding that individuals 
with T2DM treated by diet or insulin sensitizers alone did not 
have a CV that exceeded 36% [6,22]. The study showed a sig-
nificantly higher incidence of hypoglycemic events in people 
with T1DM with a %CV >36 than in individuals with a %CV 
≤36% [22]. However, the threshold of 36% from the study did 
not consider MG status. Monnier et al. [13] considered MG 
status in their analysis of 200 24-hour short-term glycemic 
profiles and suggested a %CV of 34% to minimize hypoglyce-
mic events when MG level was ≤140 mg/dL in individuals 
with T1DM. However, the study sample was small and CGM 
was only conducted for 24 hours. It also should be noted that 
the study reported %TBR<54 mg/dL of up to 8% even with a %CV 
<34% for MG <140 mg/dL [13]. These results indicate that 
even though the study suggested a stringent %CV threshold 
for profiles with MG below 140 mg/dL, such a threshold would 
still leave those individuals with low MG levels vulnerable to 
hypoglycemia.

We collected CGM data for 3 months rather than 24 hours to 
obtain more reliable results than the previous study [13], and 
found that a %CV cut-off value of 31% from ROC analysis for 
those with MG ≤135 mg/dL allowed more profiles to achieve 
%TBR<54 mg/dL <1. We demonstrated that nearly 95% of profiles 
with a %CV below 31% achieved the goal of %TBR<54 mg/dL. More 
profiles achieved the target compared to those with a %CV 
≤36.0% (90.5%). Uemura et al. [23] found that a cut-off value of 
MG below 130 mg/dL (7.2 mmol/L) and a %CV less than 30.3% 
were required to maintain %TBR<54 mg/dL <1% in people with 
T2DM, which are similar thresholds to those identified in our 
study. Based on consideration of all these findings, we suggest a 
more stringent %CV than proposed previously. We recommend 
a %CV threshold of 31% as a more suitable target to ensure a low 
risk of hypoglycemia in individuals with well-controlled T1DM 
than the previously proposed %CV threshold of 36%. 

Several earlier studies demonstrated that lower MG is a hy-
poglycemic risk factor [8,13,24]. However, although a low MG 
level may be a risk factor for hypoglycemia, a low MG status 
without hypoglycemia can be achieved with structured educa-
tion while using CGM, as we demonstrated in our previous 
studies of individuals with T1DM [16,18,25-27]. Indeed, the 
number of individuals with T1DM with low HbA1c without 
hypoglycemia is increasing [14-16]. At our diabetes center, we 

teach people who use CGMs to adjust their insulin doses flexi-
bly based on detailed carbohydrate counting, correction doses, 
and trend arrow. This education eventually leads to good gly-
cemic quality as shown in quintile 1 group in Table 2, showing 
mean GMI of 6.5%, and %CV of 26%. In addition, in a recently 
published study of people with T1DM who were instructed to 
use precise carbohydrate counting on a 12-week advanced hy-
brid closed-loop system, they simultaneously achieved HbA1c 
of 6.6% and mean %TBR<54 mg/dL of 0.5% [20]. Their mean %CV 
was 30.8%, which is similar to our suggestion of 31% CV in 
well-controlled diabetes. Thus, although the cut-off value of 
%CV below 31% in GMI ≤6.5% may have been a difficult goal 
to achieve in the past, education concomitant with technologi-
cal developments that facilitate better glycemic quality in 
T1DM makes a goal of 31% a reasonable target [28]. 

In our study, a notable finding is that the profiles with %CV 
<29.2% nearly all achieved the %TBR<54 mg/dL=0 in GMI ≤6.5%, 
in contrast to those with %CV ≤36%. In high-risk individuals 
requiring assistance, such as the elderly, who had a longer du-
ration of diabetes and insulin therapy, and with a greater prev-
alence of hypoglycemia unawareness, the first priory target is 
eradicating hypoglycemia; thus, the target goal of %TBR<54 mg/dL 
is 0% rather than <1% [5,6]. Consequently, a threshold of 29.2% 
rather than 36% would be more suitable for individuals with 
diabetes who are at higher risk for severe hypoglycemia and in 
near-normal glycemic status.

We evaluated the %CV cut-off value focusing on an MG level 
below 135 mg/dL, which corresponds to a GMI of 6.5%. An 
HbA1c of 6% to 7% (42 to 53 mmol/mol) is considered optimal 
for preventing the development of micro- and macro-compli-
cations [3-5]. In addition, we chose the target of %TBR<54 mg/dL 
to ensure a low risk of hypoglycemia because %TBR<54 mg/dL is  
a particularly important metric associated with increased risk 
of severe hypoglycemic events that can result in alterations in 
cognitive function [29], arrythmias [30], and even death [31].

A notable strength of the current study is that we analyzed 
439 cases of 3-month CGM data from a large cohort to analyze 
relationships among CGM metrics, in contrast to previous 
studies that used shorter time periods [13,32,33] or small sam-
ple sizes [13,34]. Second, to investigate the optimal %CV cut-
off according to MG, we used rt-CGM data collected only on 
Dexcom G5 and G6 devices, which have a higher accuracy 
than other CGM devices [35,36]. To the best of our knowledge, 
this is the first study to suggest a %CV threshold to achieve a 
target %TBR<54 mg/dL <1 and %TBR<54 mg/dL=0 in persons with 
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well-controlled T1DM.
This study was performed in Korean adults, so it might not 

be generalizable to children or individuals of other ethnic 
backgrounds. In addition, as our population is from the largest 
Korean T1DM specialty clinic, the study population was dif-
ferent from other Korean tertiary referral hospitals [37]. There 
were too few profiles with high HbA1c, with 41.7% having 
HbA1c <6.5%. Therefore, the study population might not be 
representative of general Korean T1DM patients. However, 
since we obtained a lot of profiles with HbA1c below 6.5%, 
these made it possible to estimate the %CV cut-off value in 
well-controlled diabetes. There remains the possibility that dif-
ferent populations could have different glucose distributions 
than those measured in this study. The lack of more advanced 
devices such as automated insulin delivery systems or sensor-
augmented pumps may also have affected glucose distribu-
tions. However, individuals in our study population were re-
cruited at SMC, which has a structured, individualized educa-
tion system [18]. 

 In conclusion, analyses of a large cohort of 439 glycemic 
profiles of individuals with T1DM suggested that the %CV 
threshold goal should differ, especially in lower MG status to 
prevent hypoglycemia as defined by %TBR<54 mg/dL. To achieve 
%TBR<54 mg/dL <1 in persons with well-controlled glycemic sta-
tus who have MG ≤135 mg/dL (GMI ≤6.5%), we suggest a 
%CV less than 31%. We also suggest a %CV of 29.2% or below 
as an optimal cut-off value for persons at high risk of hypogly-
cemia. 
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Supplementary Table 1. Univariable and multiple logistic regression analyses for the risk of hypoglycemia by %TBR<54 mg/dL <1

Variable
Univariable analyses Multivariable analyses

Exp (β) 95% CI P value Exp (β) 95% CI P value

Age, yr 0.983 0.957–1.010 0.216

Sex 1.543 0.685–3.477 0.295

eGFR, mL/min/1.73 m2 1.025 1.001–1.050 0.040

C-peptide, mg/mL 0.040 0.003–0.629 0.022

BMI, kg/m2 1.026 0.903–1.166 0.692

Diabetes duration, yr 1.040 1.001–1.080 0.045

Total daily insulin doses, IU 1.001 0.983–1.020 0.898

Mean glucose, mg/dL 0.983 0.968–0.998 0.024 0.939 0.906–0.941 <0.001

%CV 1.258 1.146–1.381 <0.001 1.437 1.233–1.675 <0.001

Sensor wear time, % 0.984 0.933–1.039 0.568

Multiple logistic regression analyses with a backward elimination method were used.
TBR, time below range; CI, confidence interval; eGFR, estimated glomerular filtration rate; BMI, body mass index; CV, coefficient of variance. 
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Supplementary Table 2. Baseline characteristics of the study population according to a mean glucose of 135 mg/dL during the 
first 3 months of continuous glucose monitoring wear

Characteristic Mean glucose ≤135 mg/dL (n=42) Mean glucose >135 mg/dL (n=135) P value

Age, yr 39.1±12.5 46.4±15.8 0.003

Sex 0.013

   Male 12 (28.6) 66 (50.8)

   Female 30 (71.4) 64 (49.2)

Duration of diabetes, yr 10.6±10.9 11.5±9.4 0.612

BMI, kg/m2 21.8±3.1 23.2±3.1 0.017

SBP, mm Hg 116.0±14.1 118.4±15.1 0.366

DBP, mm Hg 68.3±12.1 67.0±11.1 0.523

Laboratory-HbA1c, % 6.4±1.0 7.7±1.2 <0.001

Laboratory-HbA1c, mmol/mol 57±11 61±13

Total cholesterol, mg/dL 171.4±32.0 162.1±39.8 0.194

HDL-C, mg/dL 79.7±19.7 64.8±16.5 <0.001

LDL-C, mg/dL 93.5±28.0 94.1±36.7 0.931

Triglycerides, mg/dL 57.0 (47.0–95.5) 72.0 (57.0–97.8) 0.018

eGFR, mL/min/1.73 m2 107.1±19.4 98.8±21.1 0.036

Hemoglobin, g/dL 12.9±2.2 13.4±1.8 0.389

C-peptide, ng/mL 0.21 (0.02–0.80) 0.02 (0.02–0.25) 0.030

Insulin delivery method 0.406

   MDI 39 (92.9) 125 (96.2)

   Insulin pump 3 (7.1) 5 (3.8)

Total daily insulin dose, IU 34.9±16.3 42.7±22.1 0.036

   Basal dose 13.6±7.6 18.4±10.4 0.006

   Meal dose 20.8±10.4 24.5±13.7 0.108

Use of antidiabetic agentsa 1 (2.4) 1 (0.6) 1.000

Values are presented as mean±standard deviation, number (%), or median (interquartile range).
BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; HbA1c, glycosylated hemoglobin; HDL-C, high-density lipo-
protein cholesterol; LDL-C, low-density lipoprotein cholesterol; eGFR, estimated glomerular filtration rate; MDI, multiple daily insulin. 
aOnly two people used antidiabetic agents. One in the mean glucose ≤135 mg/dL group used metformin, and one in the mean glucose >135 
mg/dL group used sodium glucose co-transporter 2 inhibitor.
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Supplementary Table 3. Glycemic profiles according to %CV quintiles in profiles divided using a mean glucose of 135 mg/dL

CGM metric Total Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 P for 
trend

Mean glucose >135 mg/dL

Quintile range 21.1%–31.9% 32.0%–35.1% 35.2%–38.0% 38.1%–40.7% 40.8%–52.3%

Glycemic profiles, n 321 64 66 67 62 62

CV, % 36.3±5.5 28.2±2.4 33.8±0.9 36.7±0.9 39.4±0.7 44.0±2.6 <0.001

HbA1c, % 7.1±0.8 6.7±0.7 7.2±1.0 7.3±0.8 7.1±0.7 7.1±0.7 0.059

HbA1c, mmol/mol 51±9 50±8 55±11 56±9 54±8 54±8

GMI, % 7.4±0.6 7.1±0.6 7.5±0.8 7.5±0.6 7.4±0.5 7.4±0.5 0.154

Mean glucose, mg/dL 169.6±25.9 160.1±24.0 174.1±33.6 174.0±26.9 170.4±19.4 169.2±20.7 0.154

Mean glucose, mmol/L 9.4±1.4 8.9±1.3 9.7±1.9 9.7±1.5 9.5±1.1 9.4±1.1

TIR (70–180 mg/dL), % 60.6±14.4 71.0±14.9 59.7±17.4 57.8±14.2 57.9±10.2 56.7±8.5 <0.001

TAR (>180 mg/dL), % 37.0±14.8 28.6±15.0 39.1±18.0 40.3±15.2 39.1±11.1 38.0±9.9 0.001

TAR (>250 mg/dL), % 9.7 (4.8–18.3) 2.7 (1.6–5.0) 6.5 (4.3–16.3) 12.3 (5.6–19.8) 11.4 (7.8–19.1) 14.5 (9.6–19.6) <0.001

TBR (<70 mg/dL), % 1.6 (0.6–3.2) 0.3 (0.1–0.7) 0.9 (0.5–1.8) 1.5 (0.8–2.7) 2.7 (1.9–4.1) 4.8 (2.8–7.1) <0.001

TBR (<54 mg/dL), % 0.2 (0.1–0.6) 0.0 (0.0–0.1) 0.1 (0.0–0.2) 0.2 (0.1–0.4) 0.6 (0.3–0.8) 1.1 (0.5–2.1) <0.001

Sensor wear time, % 92.3 (86.1–95.9) 94.8 (90.4–97.4) 94.2 (87.8–96.9) 91.8 (86.4–96.0) 92.0 (86.3–94.4) 87.4 (79.7–92.4) <0.001

Mean glucose ≤135 mg/dL

Quintile range 18.0%–25.7% 25.8%–29.5% 29.6%–31.1% 31.2%–34.0% 34.1%–45.5%

Glycemic profiles, n 118 24 23 24 23 24

CV, % 30.4±5.0 23.7±1.8 27.8±1.1 30.3±0.5 32.8±0.9 37.3±3.3 <0.001

HbA1c, % 5.9±0.5 5.9±0.6 5.9±0.5 5.8±0.4 6.0±0.5 6.1±0.4 0.075

HbA1c, mmol/mol 41±6 41±7 41±6 40±5 42±6 43±5

GMI, % 6.3±0.2 6.2±0.2 6.2±0.3 6.3±0.2 6.4±0.2 6.4±0.1 <0.001

Mean glucose, mg/dL 124.7±8.3 122.5±8.6 119.5±10.6 124.7±6.5 127.1±7.3 129.7±3.2 <0.001

Mean glucose, mmol/L 6.9±0.5 6.8±0.5 6.6±0.6 6.9±0.4 7.1±0.4 7.2±0.2

TIR (70–180 mg/dL), % 87.0±6.6 94.3±2.0 90.5±2.9 87.6±3.1 84.6±3.6 78.0±5.6 <0.001

TAR (>180 mg/dL), % 9.5±5.3 4.6±2.4 6.3±3.6 9.4±3.2 11.6±4.5 15.4±4.4 <0.001

TAR (>250 mg/dL), % 0.6 (0.2–1.5) 0.2 (0.1–0.3) 0.2 (0.1–0.5) 0.6 (0.4–0.8) 1.3 (0.8–1.6) 1.9 (1.4–3.0) 0.001

TBR (<70 mg/dL), % 2.8 (1.4–5.0) 0.7 (0.5–1.2) 2.2 (1.2–4.8) 2.6 (1.7–4.2) 3.0 (2.6–4.5) 5.8 (4.1–8.9) <0.001

TBR (<54 mg/dL), % 0.3 (0.1–0.7) 0.1 (0.0–0.1) 0.2 (0.0–0.5) 0.2 (0.1–0.6) 0.4 (0.3–0.7) 1.0 (0.5–2.3) <0.001

Sensor wear time, % 95.1 (89.0–97.7) 97.7 (87.6–98.7) 96.0 (92.3–98.2) 94.5 (88.9–97.0) 95.0 (88.5–97.4) 93.3 (87.7–97.1) 0.010

Values are presented as mean±standard deviation or median (interquartile range).
CV, coefficient of variance; CGM, continuous glucose monitoring; HbA1c, glycosylated hemoglobin; GMI, glucose management indicator; TIR, 
time in range; TAR, time above range; TBR, time below range.
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Supplementary Table 4. Glycemic profiles according to achievement of %TBR<54 mg/dL <1 in profiles divided using a mean glucose 
cut-off of 135 mg/dL

Glycemic profile %TBR<54 mg/dL <1 %TBR<54 mg/dL ≥1 P value

Mean glucose >135 mg/dL (n=321)

Number 271 50

Mean glucose, mg/dL 171.7±26.7 158.3±17.2 <0.001

Mean glucose, mmol/L 9.5±1.5 8.8±1.0 <0.001

GMI, % 7.4±0.6 7.1±0.4 <0.001

CV, % 35.1±5.0 42.7±3.9 <0.001

TIR (70–180 mg/dL), % 60.7±15.2 60.3±9.2 0.838

TAR (>180 mg/dL), % 37.8±15.4 33.0±9.9 0.037

TAR (>250 mg/dL), % 9.8 (4.4–18.6) 9.6 (5.8–14.7) 0.896

TBR (<70 mg/dL), % 1.3 (0.5–2.3) 5.9 (4.8–8.3) <0.001

TBR (<54 mg/dL), % 0.2 (0.0–0.4) 1.5 (1.1–2.5) <0.001

Sensor wear time, % 93.0 (86.6–96.2) 88.7 (79.7–92.5) <0.001

Mean glucose ≤135 mg/dL (n=118)

Number 98 20

Mean glucose, mg/dL 125.3±7.8 122.2±10.2 0.133

Mean glucose, mmol/L 7.0±0.4 6.8±0.6

GMI, % 6.3±0.2 6.2±0.2 0.133

CV, % 29.3±4.1 35.8±5.3 <0.001

TIR (70–180 mg/dL), % 88.5±5.4 79.3±6.7 <0.001

TAR (>180 mg/dL), % 8.9±5.0 12.3±8.9 0.024

TAR (>250 mg/dL), % 0.6 (0.2–1.3) 1.3 (0.2–2.9) 0.052

TBR (<70 mg/dL), % 2.4 (1.2–3.6) 8.7 (6.7–10.0) <0.001

TBR (<54 mg/dL), % 0.2 (0.1–0.4) 1.9 (1.2–2.5) <0.001

Sensor wear time, % 94.6 (89.8–97.8) 95.8 (87.8–97.4) 0.696

Values are presented as mean±standard deviation or median (interquartile range).
TBR, time below range; GMI, glucose management indicator; CV, coefficient of variance; TIR, time in range; TAR, time above range.
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Supplementary Fig. 1. Flowchart of subjects included in the study. HbA1c, glycosylated hemoglobin; eGFR, estimated glomeru-
lar filtration rate; Hb, hemoglobin; CGM, continuous glucose monitoring. 

302 Subjects provided informed consent

   22 Were excluded
6 Missing laboratory data of HbA1c
7 eGFR <30 mL/min/1.73 m2

3 HbA1c ≥10% (86 mmol/mol)
3 Hb <10 g/dL
3 Not using insulin treatment

   522 Cases were analyzed in the study
Dexcom G5 262
Dexcom G6 186
FreeStyle Libre 45
Guardian connect 29145 Subjects completed 180-day CGM 

93 Subjects completed 270-day CGM 
64 Subjects completed 360-day CGM

   39 Were excluded
8 Discontinued before 90-day CGM 
31 Did not meet action time ≥70%

26 Were excluded due to algorithm change in FreeStyle Libre

280 Subjects underwent CGM

241 Subjects underwent CGM monitoring up to 90 days CGM

220 Subjects were eligible in the study
(Completed 90 days CGM)
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Supplementary Fig. 2. Sensitivity analyses to find cut-off value 
of coefficient of variance (%CV) to achieve time below range 
(%TBR)<54 mg/dL <1 excluding profiles with sensor wear time 
below 85% in profiles with mean glucose ≤135 mg/dL. GMI, 
glucose management indicator; AUC, area under the curve; 
CI, confidence interval.
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Supplementary Fig. 3. Cut-off value of coefficient of variance (%CV) to achieve time below range (%TBR)<70 mg/dL <4 using re-
ceiver operator characteristic analysis. (A) Whole population, (B) mean glucose >135 mg/dL (glucose management indicator 
[GMI] >6.5%), (C) mean glucose ≤135 mg/dL (GMI ≤6.5%) and scatter plot of %CV according to the presence of %TBR<70 mg/dL 
≥4. (D) Whole population, (E) mean glucose >135 mg/dL (GMI >6.5%), (F) mean glucose ≤135 mg/dL (GMI ≤6.5%). AUC, 
area under the curve; CI, confidence interval.
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Supplementary Fig. 4. (A) Percentage of profiles achieving time below range (%TBR)<54 mg/dL <1, (B) the value of %TBR<54 mg/dL 
according to a coefficient of variance (%CV) of 31% in profiles with mean glucose ≤135 mg/dL (glucose management indicator 
[GMI] ≤6.5%), (C) percentages of profiles achieving %TBR<54 mg/dL <1, and (D) the value of %TBR<54 mg/dL for a %CV of 37.3% in 
profiles with mean glucose >135 mg/dL (GMI >6.5%). IQR, interquartile range.
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Supplementary Fig. 5. Percentage of profiles achieving (A) time below range (%TBR)<70 mg/dL <4, (B) %TBR<54 mg/dL <1, and (C) 
%TBR<54 mg/dL=0 according to a guideline suggestion (coefficient of variance [%CV] of 36%) in profiles with mean glucose ≤135 
mg/dL (glucose management indicator [GMI] ≤6.5%), and (D) %TBR<70 mg/dL <4, (E) %TBR<54 mg/dL <1, and (F) %TBR<54 mg/dL=0 
in profiles with mean glucose >135 mg/dL (GMI >6.5%).
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