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Introduction

Continuous glucose monitors (CGMs) have revolutionized 
diabetes management, especially for people with type 1 dia-
betes. There is ample evidence that consistent use of CGM 
reduces glycemic variability, hypoglycemia, and glycated 
hemoglobin (HbA1c) levels1-6 and improves the quality of 
life.7,8 Early initiation of CGM in youth with new-onset type 
1 diabetes is being employed to improve clinical outcomes.9 
In the COMISAIR study, CGM use in adults was more 
important than the insulin delivery method in improving gly-
cemic outcomes.10 In addition, a recent systematic review 
reports the cost-effectiveness of CGM use.11

Despite these benefits of CGM use in people with type 1 
diabetes in all age groups and endorsement of its use by the 

American Diabetes Association,12 the American Association 
of Clinical Endocrinologists,13 the International Society for 
Pediatric and Adolescent Diabetes,14 and others, its uptake is 
relatively low, especially in those who use insulin injection 
therapy. The type 1 diabetes exchange clinic registry (n = 
22,697) reported an increase in CGM use from 7% in 2012 to 
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Abstract
Background: Continuous glucose monitors (CGMs) help people with type 1 diabetes (T1D) improve their glycemic profiles 
but are underutilized. To better understand why, perceived CGM burdens and benefits in nonusers versus users with type 1 
diabetes across the lifespan were assessed.

Methods: Burdens (BurCGM) and benefits of CGM (BenCGM) questionnaires were completed during T1D outpatient 
visits (n = 1334) from February 2019 to February 2020. Mean scores were calculated (scale one to five; higher scores reflect 
greater perceived burdens/benefits). Data were collected from medical records including glycated hemoglobin (HbA1c) 
within 3 months of the visit.

Results: Individuals of all ages using CGM described more benefits and less burdens (mean scores 4.48 and 1.69, respectively) 
when compared with those who were not using CGM (mean score 4.19 and 2.35, respectively) (P < .001). There were no 
differences in burdens or benefits by sex. Non-CGM users aged ≥50 years had higher mean BurCGM scores than those aged 
<50 years (P = .004); the cost was the greatest barrier in those aged 27+ years. Other burdens were readings not trusted, 
painful to wear, and takes too much time to use. For those aged 65+, nonusers versus users, 18.5% versus 3.1% agreed with 
“it was too hard to understand CGM information,” and 21.4% versus 7.7% agreed that CGM causes too much worry. Mean 
HbA1C was lower in CGM users (8.1%) versus non-CGM users (mean A1c 9.1%; P < .001).

Conclusions: CGM was perceived as having more burdens and less benefits in nonusers, with differences in concerns 
varying across the lifespan. Lower costs and age-appropriate education are needed to address these barriers.
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38% in 2018, with the highest use in 2018 in those aged 
<6 years and the lowest use in those aged 18-22 years 
(22%).15 Only one-third of adults aged ≥50 years in this reg-
istry were using CGM in 2018.15

It is important to understand the reasons why people with 
type 1 diabetes are not using CGM in order to develop strate-
gies to increase utilization. For young children aged <8 years 
with type 1 diabetes, parents describe painful insertions and 
challenges related to wearing multiple devices.16 In adoles-
cents, Messer et al17 report barriers related to cost and the 
hassle and dislike of wearing the device. In adults (mean age 
35 years), common barriers to CGM use were the hassle of 
wearing the device (47%) and dislike of wearing the device 
(35%).18,19 Alarm fatigue, concern about the inaccuracy, and 
the need for frequent calibrations have also been reported as 
barriers.18-21 The newest CGMs address some of these barri-
ers since they are smaller, easier to apply, more accurate, and 
do not require calibration (less hassle) or confirmatory fin-
gerstick blood glucose checks for insulin dosing, yet uptake 
is still relatively low. Barriers to CGM use in older adults 
have not been as well studied.

To better understand current barriers and perceived bene-
fits of CGM use in our pediatric and adult patients with type 
1 diabetes, we administered a brief validated survey.22 
Responses from people with type 1 diabetes currently using 
CGM were compared with those not using CGM across the 
lifespan. With a better understanding of perceived burdens in 
people with type 1 diabetes in different age groups who are 
not using CGM, targeted interventions to overcome these 
burdens and improve CGM uptake can be initiated. Our 
hypothesis was that barriers to CGM use would vary by age, 
with older adults having the greatest difficulty in understand-
ing information related to CGM.

Methods

Design

This is a cross-sectional study in which surveys were distrib-
uted and collected during routine type 1 diabetes pediatric and 
adult visits to our diabetes center in Syracuse, NY, USA. 
Surveys were administered from February 2019 to February 
2020 to patients with type 1 diabetes or their parent(s) if the 
patient was aged less than 12 years. The Burdens of CGM 
(BurCGM) and Benefits of CGM (BenCGM) questionnaires 
were used, which have been validated in adolescents.22 Each 
questionnaire contained eight items which were rated on a 
Likert scale, one to five; a higher score indicates greater per-
ceived burdens and benefits.

The survey responses were entered into REDCap, a 
HIPAA compliant web-based application developed by 
Vanderbilt University. Chart review was performed to col-
lect the following data: gender, race/ethnicity, insurance, 
CGM and insulin pump use, CGM and insulin pump device 
types, and HbA1c result within three months of the visit at 
which the survey was completed.

Participants

Participants were any person with type 1 diabetes (or parents 
of children less than 12 years of age) with type 1 diabetes 
having a follow-up visit at our diabetes center. In total, 1757 
surveys were collected, and 1334 were included for data 
analysis. Reasons for exclusion were: duplicate surveys (the 
patient had completed a survey during a previous visit) and a 
diagnosis of type 2 diabetes upon chart review. Informed 
consent was not required per the Institution for the Protection 
of Human Subjects at SUNY Upstate Medical University.

Analysis

Mean total scores as well as mean scores for each item were 
calculated separately for the BurCGM and BenCGM instru-
ments. The t-tests were used to compare total mean scores 
and HbA1c by gender, CGM users versus non-CGM users, 
and insulin pump users versus those using multiple daily 
insulin injections (MDI). One-way analysis of variance fol-
lowed by Tukey’s Honest Significant Difference test was 
used to determine differences in responses between age 
groups. Statistical analyses were performed using SPSS v26.

Results

Participants

Participant’s characteristics overall and by age group are 
shown in Table 1. The mean age was 30.0 years (SD 20.1) 
with a minimum age of two years and maximum age of 
95 years. Approximately half of the participants were female 
and most were non-Hispanic white. Insurance, as expected, 
varied by age, with the highest percent of Medicaid in the 
pediatric population, and 90.2% of adults aged ≥65 years 
were covered by Medicare.

The highest mean HbA1c was in the age group 12-18 years 
(mean HbA1c 9.2%); 44% of participants aged 12-26 years 
had HbA1c ≥ 9.0%. The lowest mean HbA1c was observed 
in the older adults (age ≥65 years, mean HbA1c 7.7%). This 
pattern is consistent with previous reports showing that 
HbA1c levels are highest in adolescents and emerging 
adults.15,23 Consistent with previous reports, the mean HbA1c 
among current CGM users was lower than the mean HbA1c 
in CGM nonusers, 8.1% and 9.1%, respectively (P < .001); 
44.6% of non-CGM users versus 27.2% of real-time (RT)-
CGM users and 29.7% of non-RT-CGM users had HbA1c > 
9.0%. The mean A1c in those treated with insulin pump ther-
apy was 8.5%, MDI 8.8%, CGM + pump use 8.2%, and in 
those not using a pump or CGM 9.2% (CGM and pump use 
vs not using pump or CGM, P < .001).

CGM use was 52.6% among participants overall (DexCom 
63.8%, Medtronic 25.4%, Freestyle Libre 10.7%, and 
Eversense 0.1%). Insulin pump use was 65.2% overall, with 
41.9% using both CGM and insulin pump therapy (9.4% of 
total participants were using the Medtronic 670G pump with 
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Guardian sensor in Automode and 4.6% were using the 
Tandem T:slim X2 pump/DexCom G6 with Basal IQ).

Perceived Benefits and Burdens of CGM Use in 
Total Cohort

Perceived benefits and barriers (total mean scores) by age, 
gender, CGM use, and insulin pump use are shown in Table 2. 
The response rates for each item in the BurCGM and 
BenCGM questionnaires were >91%. Non-CGM users as 
well as individuals using MDI therapy perceive more burdens 
and less benefits from CGM use compared with participants 
who were using CGM or insulin pump therapy (P < .001). 
Among all participants, the most common agreed-upon bur-
dens for non-CGM users (from items in the BurCGM ques-
tionnaire) were “CGM is too expensive to wear regularly” 
(cost), “CGM is painful to wear” (painful), “CGM sensor 
readings cannot be trusted” (readings not trusted), and “takes 
too much time to use.”

Perceived Burdens of CGM in Nonusers

The perceived burdens to CGM use among CGM nonusers 
across different age groups are shown in Table 3. For individu-
als not using CGM, the mean BurCGM scores (reflecting 
higher perceived burden) were higher in older participants 
(≥50 years of age) compared with those less than 50 years (P = 
.004). In adults (aged 27+ years), cost was the greatest burden. 
When asked if CGM is too expensive to wear regularly, only 
11.1%, 6.0%, and 11.5% of patients aged 2-11, 12-18, and 
19-26, respectively, agreed, whereas 25.2%, 30.3%, and 24.0% 
of adults aged 27-49, 50-64, and 65+ years, respectively, 
agreed. In response to the statement, CGM sensor readings 
cannot be trusted; 19.2 % of those aged 65+ years, 15.4% of 
those aged 50-64 years, 12.3% of those aged 2-11 and 27-49 
years, and 8.4% of those aged 12-26 years agreed. Other con-
cerns included CGM is painful to wear and takes too much 
time to use (Table 3). Among non-CGM users, 21.4% of par-
ticipants aged 65+, 11.7% of those aged 50-64 years, and 
11.0% of those aged 12-18 years agreed with the statement that 

Table 1. Participant’s Characteristics.

Characteristics 

Age (years)

2-11 12-18 19-26 27-49 50-64 ≥65 Total

N 175 407 177 269 204 102 1334
(%) 13.1 30.5 13.3 20.2 15.3 7.6 100
Gender (female, %) 48.0 45.0 46.3 49.8 53.9 52.0 48.4
Non-Hispanic White (%) 91.4 88.5 93.8 93.3 96.1 98.0 92.4
Insurance (%)
 Commercial 63.4 76.7 79.1 75.5 79.4 8.8 70.2
 Medicare 0.0 0.2 0.0 6.3 12.3 90.2 10.1
 Medicaid 36.6 23.1 20.9 18.2 6.9 1.0 19.4
 Other 0.0 0.0 0.0 0.0 1.5 0.0 0.2
Mean HbA1c  

(SD)
8.9%

 (1.5)
9.2%

 (2.0)
8.9%

(2.2)
8.2%

(1.6)
7.9%

(1.3)
7.7%

(1.2)
8.6%

 (1.8)
 ≤7.5% (%) 14.9 20.6 27.1 40.9 42.2 43.1 29.8
 7.6- 8.9% (%) 43.4 32.9 34.5 32.7 40.7 46.1 36.7
 ≥9.0% (%) 41.7 46.4 38.4 26.4 17.2 10.8 33.5
MDI use (%) 30.3 30.5 35.6 38.7 37.3 43.1 34.8
Insulin pump use (%) 69.7 69.5 64.4 61.3 62.7 56.9 65.2
 Medtronic 670G 4.0 12.3 15.8 24.5 25.5 8.8 15.9
 Medtronic other 23.4 12.8 16.4 15.6 19.6 31.4 17.7
 Omnipod 25.1 24.6 20.9 11.5 10.3 8.8 18.1
 Tandem 14.9 18.4 9.0 8.2 5.9 6.9 11.8
 Other 2.3 1.5 2.3 1.5 1.5 1.0 1.6
CGM current use (%) 57.1 52.6 40.1 49.8 55.9 67.6 52.6
 Medtronic 4.0 14.5 25.4 39.6 47.4 26.1 25.4
 Dexcom 95.0 79.4 67.6 45.5 31.6 55.1 63.8
 Freestyle Libre 1.0 6.1 7.0 14.2 21.1 18.8 10.7
 Eversense 0.0 0.0 0.0 0.7 0.0 0.0 0.1
CGM past use (%) 10.3 14.5 12.4 14.1 13.7 2.9 12.6
CGM never used (%) 32.6 32.9 47.5 36.1 30.4 29.4 34.8
CGM and pump use (%) 45.1 45.5 34.5 38.7 40.7 46.1 41.9

CGM, continuous glucose monitoring; HbA1c, glycated hemoglobin; MDI, multiple daily insulin injections.
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“CGM causes too much worry about blood sugars”; less than 
10% of those in other age groups agreed with this statement. In 
those aged 65+, 18.5% agreed with the statement “it is too 
hard to understand CGM information,” compared with 6.5% in 
those aged 50-64 and <5% in other age groups.

Perceived Burdens of CGM in Users

Perceived burdens of CGM use (mean BurCGM scores) 
among CGM users (Table 4) were lower (less perceived bur-
den) in all age groups (Table 4). Older adults (ages 65+) 
using CGM had lower mean scores than nonusers, and mean 
BurCGM scores were higher in those aged 65+ compared 
with those aged 50-64 years (P = .041). Agreement with the 
statement “CGM is too expensive to wear regularly” was 
lower in all age groups except for those aged 2-11 years.

Perceived Burdens of CGM in Users Versus 
Nonusers

There are different (and greater) concerns about costs 
between CGM users and nonusers ages 27-49, 50-64, and 

65+ years. Agreement with the statement “CGM sensor 
readings cannot be trusted” was less in CGM users versus 
nonusers except in those aged 65+ where 27.7% of users 
versus 19.2% of nonusers agreed with this statement. 
Compared with the 18.5% of non-CGM using adults ages 
65+ who agreed with the statement “I think it is too hard to 
understand CGM information,” only 3.1% of CGM users in 
this age group agreed with this statement.

Perceived Benefits of CGM in Nonusers and 
Users

Tables 5 and 6 show the perceived benefits (BenCGM survey 
results) for individuals not using versus using CGM, respec-
tively, across different age groups. The mean BenCGM scores 
are higher in CGM users in every age group (reflecting higher 
perceived benefit). Non-CGM users aged <50 years rated 
CGM benefits higher than those ≥50 years (P = .033); users 
aged <50 years also rated benefits higher than those who were 
older (P < .001). For users aged 2-11, the mean score is the 
highest and significantly different from those aged 27-49 years 
(P = .007), 50-64 years (P < .001), and 65+ (P = .002).

Table 2. Perceived Benefits and Perceived Burdens of Using CGM.

Perceived benefits  
(total mean score)

Perceived burdens  
(total mean score) HbA1c (mean)

Gender
 Male 4.19 P = .822 1.99 P = .773 8.7% P = .411
 Female 4.18 1.97 8.6%  
CGM use
 CGM use 4.48 P < .001 1.69 P < .001 8.1% P < .001
 Non-CGM user 4.19 2.35 9.1%  
Insulin pump
 Pump use 4.26 P < .001 1.89 P < .001 8.5% P < .003
 MDI 4.03 2.16 8.8%  

Mean score scale one to five: one is strongly disagree and five is strongly agree.
The higher the mean score, the greater the benefit or burden.
CGM, continuous glucose monitoring; HbA1c, glycated hemoglobin; MDI, multiple daily insulin injections.

Table 3A. Burdens of CGM Use by Age in Individuals Not Using CGM: Mean BurCGM Scores.

Age 
(years)

Total mean 
score^

Too 
costly

Painful to 
wear

Readings 
not trusted

Too much 
time to use

Not 
helpful

Cause 
worry

Embarrassed 
wearing

Hard to 
understand

2-11 2.33 2.46 2.49 2.58 2.19 2.19 2.32 2.26 2.21
12-18 2.29 2.46 2.61 2.46 2.27 2.02 2.24 2.22 2.06
19-26 2.25 2.61 2.68 2.34 2.22 1.97 2.19 2.02 2.05
27-49 2.36 3.04 2.57 2.47 2.46 2.04 2.30 1.95 2.02
50-64 2.52 3.12 2.55 2.56 2.70 2.19 2.48 2.21 2.40
65+ 2.54 3.04 2.74 2.62 2.48 2.19 2.61 2.42 2.59
Total 2.35 2.73 2.60 2.48 2.36 2.07 2.30 2.14 2.14

Mean score scale one to five: one is strongly disagree and five is strongly agree; the higher the mean score, the greater the burden. Mean scores for 
<50 years versus ≥50 years of age, P = .004.
BurCGM, burdens of continuous glucose monitoring; CGM, continuous glucose monitoring.
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Specific CGM nonuser and CGM user perceived benefits 
across different age groups are shown in Tables 5 and 6. Over 
80% of users in all age groups agree with the statements 
“CGM makes taking care of diabetes easier,” “CGM makes 
me feel more secure,” “I take better care of my diabetes with 
a CGM,” and “CGM helps take care of low blood sugars.” In 
those aged 65+ years, nonusers versus users, respectively, 
58.6% versus 92.7% agree that “CGM makes taking care of 
diabetes easier,” 42.9% versus 94.1% agree that “CGM 
makes me feel more secure,” 20% versus 89.2% agree that “I 

take better care of my diabetes with a CGM,” and 58.6% 
versus 86.8% agree that “CGM helps take care of low blood 
sugars.”

Discussion

Understanding barriers for CGM use in people with type 1 
diabetes at different stages of life is crucial so that appropri-
ate interventions can be developed. We report important dif-
ferences across the lifespan as well as common concerns. 

Table 3B. Burdens of CGM Use by Age in Individuals Not Using CGM: Item Agreement.

Age 
(years) Frequency (%)

Too 
costly

Painful to 
wear

Readings 
not trusted

Too much 
time to use

Not 
helpful

Cause 
worry

Embarrassed 
wearing

Hard to 
understand

2-11 Agreea 11.11 3.39 12.31 4.76 7.94 9.52 9.68 4.84
Neutral 38.10 54.24 43.08 26.98 22.22 28.57 27.42 27.42
Disagreeb 50.79 42.37 44.62 68.25 69.84 61.90 62.90 67.74

12-18 Agreea 6.02 15.48 8.57 9.71 6.36 10.98 14.94 4.62
Neutral 50.60 39.88 38.29 26.29 20.23 23.70 22.41 24.86
Disagreeb 43.37 44.64 53.14 64.00 73.41 65.32 62.64 70.52

19-26 Agreea 11.46 17.35 8.16 6.12 3.13 7.22 10.20 1.03
Neutral 47.92 42.86 28.57 27.55 18.75 23.71 18.37 28.87
Disagreeb 40.63 39.80 63.27 66.33 78.13 69.07 71.43 70.10

27-49 Agreea 25.23 12.61 12.28 8.04 1.79 5.36 2.63 0.88
Neutral 48.65 43.24 34.21 41.07 25.00 37.50 22.81 30.97
Disagreeb 26.13 44.14 53.51 50.89 73.21 57.14 74.56 68.14

50-64 Agreea 30.26 12.99 15.38 15.58 3.90 11.69 15.38 6.49
Neutral 42.11 40.26 34.62 42.86 31.17 35.06 16.67 42.86
Disagreeb 27.63 46.75 50.00 41.56 64.94 53.25 67.95 50.65

65+ Agreea 24.00 18.52 19.23 11.11 11.54 21.43 15.38 18.52
Neutral 56.00 48.15 42.31 48.15 23.08 28.57 30.77 37.04
Disagreeb 20.00 33.33 38.46 40.74 65.38 50.00 53.85 44.44

Total Agreea 15.83 13.70 11.15 9.06 4.94 9.64 11.05 4.19
Neutral 47.30 43.15 35.97 32.97 22.85 28.91 21.92 30.24
Disagreb 36.87 43.15 52.88 57.97 72.21 61.45 67.03 65.57

aIncludes strongly agree and agree.
bIncludes strongly disagree and disagree.
Bold values indicate that >15.0% agreed.
CGM, continuous glucose monitoring.

Table 4A. Burdens of CGM Use by Age in Individuals Using CGM: Mean BurCGM Scores.

Age 
(years)

Total mean 
score^

Too 
costly

Painful to 
wear

Readings 
not trusted

Too much 
time to use

Not 
helpful

Cause 
worry

Embarrassed 
wearing

Hard to 
understand

2-11 1.65 1.99 1.87 2.12 1.36 1.30 1.70 1.68 1.43
12-18 1.72 1.98 1.83 2.07 1.61 1.40 1.74 1.73 1.44
19-26 1.63 1.93 1.61 2.06 1.57 1.30 1.78 1.54 1.29
27-49 1.66 2.22 1.67 2.08 1.56 1.34 1.64 1.41 1.33
50-64 1.64 2.08 1.48 2.20 1.68 1.31 1.48 1.45 1.37
65+ 1.89 2.10 1.64 2.71 1.83 1.63 1.89 1.48 1.69
Total 1.69 2.05 1.71 2.16 1.59 1.37 1.69 1.57 1.42

Mean score scale one to five: one is strongly disagree and five is strongly agree; the higher the mean score, the greater the burden.
Mean scores age <65 years versus ≥65 years of age, P = .004.
BurCGM, burdens of continuous glucose monitoring; CGM, continuous glucose monitoring.
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Addressing these concerns should increase CGM utilization, 
thereby improving glycemic profiles and quality of life.

Cost was perceived as one of the top burdens among all 
age groups not using CGM, especially in adults aged 27 and 
older, where 24.0%-30.3% of nonusers agreed with the state-
ment that “CGM is too expensive to wear regularly.” The 
policies of Medicare and other insurers have been changing, 
but continued advocacy is needed to further lower the cost 
and improve insurance coverage of CGM to increase regular 
access to CGM.

CGM use has been reported to be low amongst adoles-
cents, despite the fact that use of CGM alone or in combina-
tion with the use of an insulin pump has been associated with 
less adolescent perceived diabetes distress and lower 
HbA1c.2,24,25 We found that “CGM is painful to wear” was 
perceived as the greatest burden in CGM nonusers ages 
12-26 years. This can be addressed with education.

Our study provides data on adults aged 65+ years with type 
1 diabetes, a group that is less studied than other age groups. In 
this age group, cost was the greatest burden for both CGM 

Table 4B. Burdens of CGM Use by Age in Individuals Using CGM: Item Agreement.

Age 
(years) Frequency (%)

Too 
costly

Painful 
to wear

Readings 
not trusted

Too much 
time to use

Not 
helpful

Cause 
worry

Embarrassed 
wearing

Hard to 
understand

2-11 Agreea 11.34 7.00 5.10 1.00 2.02 3.00 2.02 2.04
Neutral 18.56 14.00 20.41 3.00 3.03 15.00 14.14 6.12
Disagreeb 70.10 79.00 74.49 96.00 94.95 82.00 83.84 91.84

12-18 Agreea 4.33 4.76 5.16 1.42 0.94 3.32 6.60 0.94
Neutral 22.12 13.33 16.90 5.21 1.42 10.43 8.96 3.30
Disagreeb 73.56 81.91 77.93 93.37 97.64 86.26 84.43 95.76

19-26 Agreea 7.46 1.45 4.29 2.86 1.43 7.35 2.90 0.00
Neutral 16.42 8.70 21.43 8.57 1.43 7.35 7.25 0.00
Disagreeb 76.12 89.86 74.29 88.57 97.14 85.29 89.86 100.00

27-49 Agreea 11.28 6.82 9.02 2.26 0.76 6.06 3.01 1.50
Neutral 29.32 8.33 15.04 8.27 2.27 9.09 5.26 2.26
Disagreeb 59.40 84.85 75.94 89.47 96.97 84.85 91.73 96.24

50-64 Agreea 11.71 0.91 8.77 5.36 0.91 2.70 1.79 0.91
Neutral 20.72 6.36 19.30 7.14 0.91 2.70 3.57 0.00
Disagreeb 67.57 92.73 71.93 87.50 98.18 94.59 94.64 99.09

65+ Agreea 9.52 3.28 27.69 4.62 4.69 7.69 1.54 3.08
Neutral 22.22 8.20 23.08 12.31 9.38 12.31 4.62 7.69
Disagreeb 68.25 88.52 49.23 83.08 85.94 80.00 93.85 89.23

Total Agreea 8.69 4.40 8.51 2.60 1.46 4.51 3.62 1.31
Neutral 22.24 10.41 18.47 6.80 2.47 9.46 7.54 3.06
Disagreeb 69.07 85.19 73.02 90.59 96.07 86.03 88.84 95.63

aIncludes strongly agree and agree.
bIncludes strongly disagree and disagree.
Bold values indicate that >15.0% agreed.
CGM, continuous glucose monitoring.

Table 5A. Benefits of CG Use by Age in Individuals Not Using CGM: Mean BenCGM Scores.

Age 
(years)

Total mean 
score^

Diabetes 
care easier

Alarms 
are helpful

Less 
fingersticks

Helps with low 
blood sugar

Feel more 
secure

Family 
wants

Diabetes 
care better

Helps during 
exercise

2-11 3.99 4.08 4.08 4.16 3.89 4.05 4.13 3.73 4.02
12-18 3.81 4.00 3.88 3.83 3.71 3.65 3.83 3.79 3.81
19-26 3.83 3.98 3.86 3.96 3.86 3.73 3.65 3.72 3.84
27-49 3.90 4.09 3.96 3.93 3.84 3.93 3.62 3.95 3.88
50-64 3.74 3.98 3.97 3.83 3.84 3.74 3.22 3.65 3.81
65+ 3.43 3.76 3.82 3.72 3.66 3.29 3.11 3.04 3.54
Total 3.83 4.01 3.93 3.90 3.80 3.76 3.67 3.75 3.84

Mean score scale one to five: one is strongly disagree and five is strongly agree; the higher the mean score, the greater is the burden.
Mean scores age <50 years versus ≥50 years, P = .033.
Mean scores age <65 years versus ≥65 years, P = .017.
BenCGM, benefits of continuous glucose monitoring; CGM, continuous glucose monitoring.
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users and nonusers. An important finding was the large differ-
ences in CGM users versus nonuser responses concerning 
“worry about blood sugars” and “it is too hard to understand 
CGM information.” The relatively small number of partici-
pants in this age group precluded further subgroup analyses 
(eg, by education and socioeconomic status). Nevertheless, 
anecdotally, older adults require more time to train to use CGM 
and to learn to interpret CGM data, compared with younger 
people with type 1 diabetes. However, given sufficient time, 
attention, and education, most older adults can use CGM, and 
CGM use in this age group is associated with a reduction in 
hypoglycemia, a major concern in older adults.5 Our results 

suggest that older adults, compared with younger people with 
diabetes, will need more education and support to help them 
understand CGM information and reduce their worry.

In our study, insulin pump users (vs injection users) had 
higher BenCGM scores and lower BurCGM scores, perhaps 
reflecting their relative comfort with or attitude toward the use 
of technology for diabetes self-management. As more individu-
als use hybrid closed-loop systems, it is anticipated that greater 
benefits will be perceived, and more use of CGM will ensue.

The inclusion of 1334 individuals aged two years to 95 
years in a real-world setting is the strength of this study. The 
questionnaires used to assess the benefits and burdens of 

Table 5B. Benefits of CGM Use by Age in Individuals Not Using CGM: Item Agreement.

Age 
(years)

Frequency 
(%)

Diabetes 
care easier

Alarms 
are helpful

Less 
fingersticks

Helps with low 
blood sugar

Feel more 
secure

Family 
wants

Diabetes 
care better

Helps during 
exercise

2-11 Agreea 75.38 74.19 75.00 65.63 75.81 72.58 56.45 74.60
Neutral 15.38 17.74 17.19 28.13 16.13 20.97 30.65 12.70
Disagreeb 9.23 8.06 7.81 6.25 8.07 6.45 12.90 12.70

12-18 Agreea 69.83 66.86 66.67 60.11 54.24 61.14 59.66 61.24
Neutral 23.46 26.29 20.34 29.78 31.07 27.43 28.41 32.02
Disagreeb 6.70 6.86 12.99 10.11 14.69 11.43 11.93 6.74

19-26 Agreea 72.45 68.42 70.41 63.27 55.10 49.49 57.14 67.35
Neutral 21.43 24.21 23.47 30.61 35.71 40.21 33.67 26.53
Disagreeb 6.12 7.37 6.12 6.12 9.18 10.31 9.18 6.12

27-49 Agreea 75.86 69.91 70.18 66.38 67.83 45.61 68.75 67.26
Neutral 21.55 25.66 21.05 25.86 26.96 43.86 25.00 25.66
Disagreeb 2.59 4.42 8.77 7.76 5.22 10.53 6.25 7.08

50-64 Agreea 72.84 75.00 72.50 66.67 62.82 25.68 57.50 61.25
Neutral 24.69 16.25 16.25 25.93 25.64 60.81 32.50 33.75
Disagreeb 2.47 8.75 11.25 7.41 11.54 13.51 10.00 5.00

65+ Agreea 58.62 64.29 62.07 58.62 42.86 22.22 20.00 53.85
Neutral 34.48 28.57 24.14 31.03 32.14 59.26 60.00 34.62
Disagreeb 6.90 7.14 13.79 10.34 25.00 18.52 20.00 11.54

Total Agreea 72.01 69.62 69.57 63.43 60.22 50.46 58.59 64.70
Neutral 22.54 23.51 20.28 28.45 28.67 38.43 30.92 27.96
Disagreeb 5.46 6.87 10.14 8.13 11.11 11.11 10.49 7.35

aIncludes strongly agree and agree.
bIncludes strongly disagree and disagree.
CGM, continuous glucose monitoring.

Table 6A. Benefits of CGM Use by Age in Individuals Using CGM: Mean BenCGM Scores.

Age 
(years)

Total mean 
score^

Diabetes 
care easier

Alarms are 
helpful

Less 
fingersticks

Helps with low 
blood sugar

Feel more 
secure

Family 
wants

Diabetes 
care better

Helps during 
exercise

2-11 4.67 4.68 4.69 4.57 4.47 4.70 4.70 4.53 4.60
12-18 4.52 4.62 4.43 4.55 4.36 4.45 4.59 4.50 4.47
19-26 4.56 4.69 4.37 4.66 4.59 4.64 4.50 4.59 4.41
27-49 4.42 4.75 4.25 4.23 4.45 4.58 4.22 4.60 4.28
50-64 4.35 4.62 4.17 4.13 4.31 4.51 4.11 4.44 4.19
65+ 4.33 4.54 4.34 4.29 4.31 4.46 4.20 4.32 4.28
Total 4.48 4.65 4.38 4.41 4.40 4.54 4.42 4.51 4.38

Mean score scale one to five: one is strongly disagree and five is strongly agree; the higher the mean score, the greater is the burden.
Age <50 years versus ≥50 years, P < .001.
Age <65 years versus ≥65 years, P = .032.
BenCGM, benefits of continuous glucose monitoring; CGM, continuous glucose monitoring.
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CGM use were validated in adolescents.22 Since we use these 
measures in other age groups as well, we felt it is important 
to report not only the means scores but also the responses to 
the individual questions.

Limitations of this report include the following: this study 
was performed in a single center; most participants were non-
Hispanic white, and there were a limited number of adult par-
ticipants in each age group, with only 102 participants in the 
65+ year age group. We were unable to compare the differ-
ence between BenCGM and BurCGM scores within age 
groups by race/ethnicity, insurance types, and CGM type, 
given the “n” and the unequal distribution of participants 
among subgroups. We were also unable to track the number 
of individuals who refused to complete the questionnaires. 
Lastly, surveys were completed from February 2019 to 
February 2020 (pre-COVID); results may be different now.

Conclusion

Perceived burdens and benefits of CGM use can vary in indi-
viduals with type 1 diabetes across the lifespan. Advocacy 
for making CGM more affordable, as well as interventions 
targeted to address specific barriers or burdens are needed to 
increase CGM use, with the goal of improving glycemic pro-
files as well as the quality of life.
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Table 6B. Benefits of CGM Use by Age in Individuals Using CGM: Item Agreement.

Age 
(years)

Frequency 
(%)

Diabetes 
care easier

Alarms are 
helpful

Less 
fingersticks

Helps with low 
blood sugar

Feel more 
secure

Family 
wants

Diabetes 
care better

Helps during 
exercise

2-11 Agreea 95.00 95.88 88.89 87.88 96.97 94.85 87.37 90.72
Neutral 4.00 3.09 8.08 8.08 3.03 5.16 10.53 9.28
Disagreeb 1.00 1.03 3.03 4.04 0.00 0.00 2.11 0.00

12-18 Agreea 94.86 88.15 87.85 84.04 88.32 91.04 91.43 85.45
Neutral 4.67 9.95 8.88 13.62 11.22 7.55 8.57 12.68
Disagreeb 0.67 1.90 3.27 2.35 0.47 1.42 0.00 1.88

19-26 Agreea 97.14 80.00 91.43 92.86 97.14 87.14 92.86 85.71
Neutral 0.00 17.14 5.71 5.71 1.43 8.57 5.71 8.57
Disagreeb 2.86 2.86 2.86 1.43 1.43 4.29 1.43 5.71

27-49 Agreea 97.01 80.00 77.61 90.30 92.54 70.77 94.03 76.87
Neutral 2.24 13.08 11.19 6.72 6.72 28.46 5.97 20.15
Disagreeb 0.75 6.92 11.19 2.99 0.75 0.77 0.00 2.99

50-64 Agreea 92.98 74.11 76.99 85.84 90.35 66.98 90.99 80.00
Neutral 6.14 20.54 6.20 8.85 7.02 30.19 7.21 14.55
Disagreeb 0.88 5.36 16.81 5.31 2.63 2.83 1.80 5.46

65+ Agreea 92.65 92.19 82.35 86.76 94.12 71.19 89.23 87.69
Neutral 7.35 4.69 8.82 4.41 4.41 28.81 7.70 10.77
Disagreeb 0.00 3.13 8.82 8.82 1.47 0.00 3.08 1.54

Total Agreea 95.00 84.94 84.10 87.23 92.13 81.75 91.24 83.89
Neutral 4.14 11.55 8.45 9.04 6.87 16.77 7.74 13.35
Disagreeb 0.86 3.51 7.45 3.73 1.00 1.48 1.02 2.76

aIncludes strongly agree and agree.
bIncludes strongly disagree and disagree.
CGM, continuous glucose monitoring.
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