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Manufacturers continue to improve performance and
usability of continuous glucose monitoring (CGM) sys-
tems. As CGM becomes a standard of care, especially
for people on insulin therapy, it is important to rou-
tinely gauge how satisfied people with diabetes are
with this technology. This article describes survey
feedback from a large cohort of people with diabetes
using older and current CGM systems and highlights
areas of current satisfaction, concern, and future sys-
tem improvement.

A systematic literature review and a meta-analysis of
real-world observational studies confirm that usage of
continuous glucose monitoring (CGM) is associated
with improved glycemic measures (1,2). Such improve-
ments are welcome, especially given that glycemic met-
rics in the general U.S. adult population declined
between 1999 and 2018, as evidenced by a recent Na-
tional Health and Nutrition Examination Survey analy-
sis (3). Even in the more highly technology-supported
T1D Exchange population, only a minority of people
with diabetes met American Diabetes Association–
recommended A1C targets despite CGM usage increas-
ing from 7 to 30% and insulin pump usage increasing
from 57 to 63% in this registry from 2010 to 2018. En-
couragingly, subanalysis of registry data demonstrated
that A1C levels were lower in CGM users than in non-
users of CGM (4).

Despite the many advantages of CGM, there remain
areas for improvement. From the standpoint of accu-
racy, there are notable deficiencies in the performance
of the Dexcom G6 and FreeStyle Libre 2 CGM systems

on day 1 of sensor application, with mean absolute rela-
tive difference (MARD) values of 18.5 and 13.2%, re-
spectively (5).

Most studies of CGM performance focus on overall ac-
curacy; yet, sensor-to-sensor accuracy is often highly
variable (even in well-controlled regulatory studies)
and suboptimal for insulin dosing decisions. For exam-
ple, the Dexcom G7, which has a nonadjunctive indica-
tion, has an overall MARD of 8.2% in adults and 8.1%
in children/adolescents, yet only 71.4 and 73.8% of
sensors, respectively, achieved a MARD <10%—a

KEY POINTS

» Ninety percent of survey respondents agreed that
themajority of continuous glucosemonitoring
(CGM) sensors were accurate. However, only 79
and 78%, respectively, were satisfied with sensor
performance on the first and last day of wear.

» Forty-two percent agreed that accuracy varies
from sensor to sensor, with 54% experiencing
skin reactions or irritation using sensors.

» Thirty-five percent were concerned about the
impact of over-the-counter or prescription
medications (e.g., cold and flu remedies or pain
relief products) on sensor accuracy.

» Thirty-six percent agreed that inaccurate CGM
alarms or alerts negatively affected daily life, and
34% agreed that they negatively affected diabetes
management.
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recognized criteria for safe insulin dosing (6,7). Data on
sensor-to-sensor variation for the FreeStyle Libre 2 and
3 systems are more elusive. The original FreeStyle
Libre regulatory study indicated that �58% of sensors
achieved a MARD#10% (8). People with diabetes may
also experience variations in CGM sensor accuracy
when glucose is changing rapidly (9) or at different
times throughout the same day, triggered by routine ac-
tivities of daily life (10) such as exercise (11), which
may lead some people to question their sensor readings
and require them to confirm readings using blood glu-
cose monitoring (BGM). Additionally, high rates of
sensor failure may lead to patient frustration and an in-
ability to source sufficient sensors to ensure that CGM
continues uninterrupted.

Clinicians also perceive barriers to endorsing CGM;
61% thought there were too many alarms, and 46%
thought patients would not understand what to do with
the information or how to use the features. Interest-
ingly, people with diabetes were less inclined to list
such barriers (12). In support of this concern on the
part of clinicians, a study in 222 people with diabetes
found dramatic variations in insulin correction-dose be-
havior in response to CGM rate of change indicators,
with up to 24% of respondents stating they would omit
making any adjustment in response to these insight fea-
tures (13). In a study of 249 people with type 1 diabetes
who discontinued CGM, reasons cited included too
many alarms (32.1%), it was not accurate (30.1%), or
they simply did not trust it (18.1%) (14). Lack of trust
is given further weight by an analysis showing low con-
cordance between paired reference BGM and FreeStyle
Libre readings, in which only two BGM readings sub-
stantiated 238 “LO” (low glucose) Libre readings
<40 mg/dL. Less than half of BGM readings confirmed
102 Libre readings between 40 and 70 mg/dL, with the
authors recommending strong caution when interpret-
ing sensor readings (15).

Skin reactions to CGM and insulin pumps remain a con-
cern. A recent study found that 60% of people with type 1
diabetes reported skin complications, 22% of whom
discontinued using their device (16). This finding was
reinforced by an online survey of dermatological com-
plications in 139 children and adolescents who reported
mild (33%), moderate (20%), or severe (4%) skin reac-
tions to their CGM sensor (17). Importantly, over-
the-counter (OTC) cold and flu remedies, nutritional
supplements, and polypharmacy may also affect the re-
liability and accuracy of CGM readings. An increasing
number of interferents are being identified, to date

including acetaminophen, salicylic acid, galactose, xy-
lose, ascorbic acid, hydroxyurea, mannitol, tetracycline,
ethanol, red wine, lisinopril, albuterol, and atenolol
(18–26). An elegant in vitro methodology for investigat-
ing the impact of single agents or cocktails of potential
interferent substances was developed and subsequently
validated using the Dexcom G6 and FreeStyle Libre 2
systems (27). Our current in-depth survey of people
with diabetes from the T1D Exchange sought to probe
their level of acceptance of and satisfaction with current
CGM systems. We also ascertained to what extent peo-
ple with diabetes were concerned about the perfor-
mance of their CGM system and their confidence in
terms of relying on it to make diabetes management
decisions.

Research Design and Methods

This was an observational, noninterventional, conve-
nience sample focus group and online survey study.
Survey topics were informed based on feedback from
three live focus groups with a total of 24 people with
type 1 diabetes (20 current and 4 former CGM users) in
three separate live sessions conducted via the Zoom dig-
ital platform. Key themes and experiences using current
CGM systems were recorded by T1D Exchange staff.
The online survey of 605 people with diabetes was de-
veloped to further investigate the themes identified in
the focus groups and from information in existing CGM
literature.

Observational studies are submitted to an institutional
review board (IRB) for approval or waivers sought
whenever required by local law. The WCG IRB deter-
mined exempt status for the CGM survey protocol, asso-
ciated surveys, and recruitment materials on 24
February 2021.

Survey data were collected using an online question-
naire hosted on Alchemer. The type of data collected in
this study involved the experience of, satisfaction with,
and reasons for discontinuing CGM among individuals
with diabetes (Supplementary Material—Survey). De-
mographic and self-reported clinical and socioeconomic
information was assessed in the survey for data
analysis.

Recruitment criteria included age$18 years, diagnosed
with type 1 or type 2 diabetes for >1 year, current or
former users of CGM (used for at least 1 year), current
residence in the United States, fluency in written En-
glish, agreement to provide informed consent, and not
currently pregnant. Participants were recruited via
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advertisement e-mails to the T1D Exchange online com-
munity, T1D Exchange registry, and other diabetes on-
line communities. People with type 2 diabetes who
participated in the CGM survey were recruited from the
Dynata platform, a third-party platform selected by the
T1D Exchange. The advertisement e-mail contained a
link to the electronic consent form for each participant’s
review and electronic signature. The CGM survey
opened to participants on 3 June and closed on 25 June
2021.

Descriptive statistical analyses were conducted on all sur-
vey questions. Categorical variables such as sex and race
were summarized by frequencies and percentages. Contin-
uous variables such as age and A1C were summarized by
means and SDs or medians. Open-ended free-text ques-
tions were summarized by the study investigators into
themes. Key questions related to the experience of and
satisfaction with CGM use were further analyzed by sub-
groups such as by the use of common CGMmodels and
by diabetes types. Responses, on a five-point Likert scale,
were condensed into three categories for subgroup analy-
ses, with “agree” and “strongly agree” combined into one
“agree” category, and “disagree” and “strongly disagree”
combined into one “disagree” category.

Results

Characteristics of CGM Survey Participants

Of the 605 patients surveyed, 83% were people with
type 1 diabetes, and 17% were people with type 2 dia-
betes, with a median age of 39 years (38 years for those
with type 1 diabetes and 43 years for those with type 2
diabetes). The median duration of diabetes was
14 years longer among people with type 1 diabetes
(20 years) than those with type 2 diabetes. Self-
reported mean A1C values were significantly higher in
people with type 2 diabetes (8.7%) than for those with
type 1 diabetes (7.0%).

All respondents were treated with insulin, with more
people with type 1 diabetes than with type 2 diabetes
using insulin pumps (81.3 vs. 34.7%). A far higher pro-
portion of people with type 2 diabetes than with type 1
diabetes were injecting insulin using a pen (45.5 vs.
21.8%) or syringe (17.8 vs. 10.7%). More than one-
third of respondents with type 2 diabetes were taking
noninsulin diabetes medications in addition to insulin,
compared with only 5.5% of those with type 1 diabetes.

Ninety-three percent of all respondents (n = 563) cur-
rently used CGM, whereas 42 (6.9%) no longer used
CGM. The proportion of past users was higher among

respondents with type 2 diabetes (19%) than those
with type 1 diabetes (5%). Of current CGM users, 100%
had been using CGM for at least 1 year, with >30% us-
ing CGM for$5 years. By far the most used CGM sys-
tem among all participants was the Dexcom G6,
representing 60.7% (n = 342) of all current CGM users.
The Dexcom G6 system was used by 69% of people with
type 1 diabetes but only 12% of those with type 2 diabe-
tes. By contrast, the older Dexcom G4 and G5 systems
were used by 32% (n= 26) of people with type 2 diabe-
tes, potentially reflecting a slower movement to the
newer G6 system, whereas only 2% (n = 9) of people
with type 1 diabetes used a G4 or G5 system. Somewhat
surprisingly, Freestyle Libre systems were used by only
10% of people with type 1 diabetes, whereas use was
higher in those with type 2 diabetes, representing 35%
of current CGM users (n= 28). A variety of Medtronic
systems were used, with a notable finding being the rel-
atively high usage of the latest hybrid closed-loop auto-
mated insulin delivery (AID) systems (MiniMed 670G
and 770G) by 15% (n = 71) of people with type 1 dia-
betes. A variety of Medtronic systems were also used by
people with type 2 diabetes, reaching 15% (n = 13)
overall, compared with 20% overall (n = 95) in people
with type 1 diabetes. A further disparity between re-
spondents with type 1 diabetes and those with type 2
diabetes was discovered regarding medication burden,
although the sample size for those with type 2 diabetes
was far smaller. Nonetheless, 85% of respondents with
type 2 diabetes were taking at least three medications
per day, compared with 61% of those with type 1 diabe-
tes, and 43% of individuals with type 2 diabetes were
taking at least six medications per day, compared with
only 25% of those with type 1 diabetes (Figure 1).

Perceptions of Skin Reactions and Pain Using CGM

More than half of all people with diabetes experienced
skin reactions or irritation when using CGM sensors. A
higher incidence was observed in people using the older
Dexcom G4 and G5 systems (69%) compared with the
more recent G6 system (50%), although data for the G4
and G5 systems were insufficient to draw firm conclu-
sions. Fewer people with diabetes were using FreeStyle
Libre systems, and for them, the percentage of people
experiencing skin issues ranged from 37 to 48% with
the Libre and Libre 2, respectively. A relatively high per-
centage of people with diabetes using the MiniMed
670G or 770G AID systems experienced skin issues
(64%). There are reports of skin reactions from infusion
sets (28). Given that 78% of our respondents were us-
ing insulin pumps, it is conceivable that some of the
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feedback about skin issues may have been conflated
with negativity arising from the pump infusion set
rather than the sensor per se. Nominally at least, the

MiniMed 670G and 770G sensors were the most painful
to apply (71%), followed by the Dexcom G4 and G5
(69%), the Dexcom G6 (54%), and the FreeStyle Libre

FIGURE 1 Characteristics of CGM survey respondents.
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(42%), with the least painful system being the FreeStyle
Libre 2 system (24%) (Figure 2).

Selected CGM Feedback: A Focus on Sensor
Accuracy

Views on sensor accuracy were mixed. Although 90% of
respondents agreed that the majority of sensors were
accurate, fewer were satisfied with sensor performance
on the first (79%) or last (78%) day. More concerning
was the observation that 42% suspected variations in
accuracy from sensor to sensor and that 15% felt that
<60% of sensors could be described as accurate. Given
this feedback, perhaps it is unsurprising that 32% con-
tinued to perform BGM more than six times per week
with a blood glucose meter. Furthermore, 59% had pre-
viously interrupted use of their CGM for at least 1
month (Figure 3).

Selected CGM Feedback: People With Type 1
Diabetes Versus Those With Type 2 Diabetes and
Responses About Specific CGM Systems

Respondents with type 1 diabetes overwhelming chose
the Dexcom G6 system for glucose monitoring com-
pared with those with type 2 diabetes (69 vs. 12%),
whereas more respondents with type 2 diabetes used a
FreeStyle Libre system compared with those with type 1
diabetes (35 vs. 10%). On two related topics, individu-
als with type 2 diabetes were far more inclined to be
concerned than those with type 1 diabetes about the im-
pact of poor sensors on their confidence dosing insulin
(50 vs. 21%) or their ability to make diabetes manage-
ment decisions (52 vs. 19%). Users of the older Dexcom
systems expressed more concern regarding the

perceived impact of medications on sensor accuracy
(86% for G4/G5 users vs. 24% for G6 users) and more
concern that inaccurate alarms negatively affected dia-
betes management (74% for G4/G5 vs. 34% for G6)
(Figure 4).

Reasons Respondents Temporarily Stopped Using
CGM

Three hundred and four (304) current CGM users who
had previously interrupted use of their CGM were in-
cluded in this analysis. Inaccurate sensor readings were
cited as the main reason for temporarily stopping (n=
108 respondents), followed by sensors falling off pre-
maturely (n = 94), cost of sensors (n= 93), skin irrita-
tion (n= 85), or simply taking a break from being
attached to a device (n = 84). Alarm fatigue and false
alarms are also a recognized barrier to CGM adherence
(12,14), and this obstacle was confirmed by many re-
spondents to the survey (Figure 5).

Reasons CGM Users Performed BGM

Four hundred and ninety-five (495) CGM users who
routinely performed BGM were included.

Not trusting sensor readings was selected as the top
reason for performing BGM, followed by a desire or
need to calibrate the CGM system. People using CGM
are advised by manufacturers to perform confirmatory
BGM for various reasons, and one such reason is
when CGM users feel that symptoms they are
experiencing do not match sensor readings. In fact,
“When I feel symptoms” was the fourth highest re-
spondent choice. A number of other clinical scenarios,
including treating a low glucose, dosing insulin, and

FIGURE 2 Pain and skin issues associated with CGM systems.
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testing before going to sleep, were identified as im-
portant situations in which respondents felt that the
extra reassurance of performing BGM alongside CGM
is warranted (Figure 6).

Substances or Situations That May Affect Sensor
Accuracy
All survey participants (n= 605) responded to this ques-
tion and could select one or all applicable substances or

situations from a list of 11 options, as well as a free text
“other” option in which they could specify further items.
Surprisingly, dehydration was the top choice (47%), de-
spite a lack of published literature on a direct impact of
dehydration on sensor accuracy. This was closely followed
by concerns regarding the impact of pain relief medica-
tions (43%), cold and flu remedies (32%), coffee (24%),
red wine (15%), or vitamin C tablets (14%). Fewer re-
spondents had concerns about the impact of prescribed
medications for concomitant health conditions on the

FIGURE 3 Selected CGM survey responses (all subjects).

FIGURE 4 Selected CGM survey responses (people with type 1 diabetes [T1s] versus those with type 2 diabetes [T2s] and responses
from users of specific CGM systems).
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accuracy of their sensor readings, including blood pressure
(11%), respiratory (8%), or lipid-lowering (6%) medica-
tions (Figure 7).

Factors Affecting Respondents’ Confidence Using
CGM
Despite advancements in CGM technology, significant
numbers of respondents felt that CGM systems often
perform suboptimally in some scenarios. More than

25% of users felt that inaccurate sensors often or very
often affected their confidence dosing insulin, with a
further 12% undecided about CGM performance in this
regard. CGM manufacturers have publicized a number
of known interferents, which may explain why >66% of
respondents were aware of substances that affect accu-
racy. In fact, only 41% of respondents reported being
“unconcerned” about how OTC or prescription medica-
tions might compromise sensor readings. Additionally,

FIGURE 5 Reasons respondents stopped using CGM.

FIGURE 6 Reasons CGM users also performed BGM.
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inaccurate (or false) alarms or alerts negatively affected
the daily life (36%) and diabetes management (34%) of
people with diabetes (Figure 8).

Discussion

The current survey provides evidence that a majority of
people with diabetes are satisfied with many aspects of the
usability or performance of their CGM systems. However,
significant numbers of survey respondents expressed a

lack of trust in CGM performance under certain conditions,
had specific concerns, or expressed dissatisfaction. In addi-
tion, many respondents were neutral when appraising the
value of their CGM system. Typically, patient feedback on
CGM is gathered during controlled, short-term clinical
studies, providing so-called “voice of the customer” feed-
back based on selected questions crafted by the manufac-
turer that tend to focus on statements that could deliver
supportive product claims. By contrast, our wide-ranging
survey (containing 56 questions) was developed after

FIGURE 7 Substances or situations that may affect sensor accuracy. T1D, type 1 diabetes; T2D, type 2 diabetes.

FIGURE 8 Factors affecting confidence when using CGM.
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listening to live conversations regarding CGMwithin three
groups of people with diabetes conducted via the Zoom
platform.

To strengthen our findings per topic, we recruited more
than 600 people with diabetes with significant real-
world and long-term experience using one or more
CGM systems, with >80% using CGM for$2 years and
>30% using CGM for $5 years. Regarding our survey
sample, we must be cognizant that people with diabetes
in the T1D Exchange registry are typically more avid
users of the latest diabetes technology devices, are
more likely to be non-Hispanic White, and possibly
attend more specialized endocrinology clinics in the
United States. This fact was underpinned by the fact
that self-reported A1C was 7.0% on average in people
with type 1 diabetes in our survey.

This context has implications for how we interpret and
translate our data to people with type 1 diabetes who are
not treated in the top U.S.-based endocrinology clinics.
Arguably, we would anticipate that respondents in our
survey received the best ongoing training and support on
how to maximize the value of their CGM for diabetes
management, including advice on problem-solving and
guidance on common factors that are known to compro-
mise CGM performance. To this end, the respondents
with type 1 diabetes in our survey might be expected to
be more proficient using CGM and, therefore, less inclined
to give negative feedback across the board than one might
obtain in a survey conducted with people with diabetes
managed in the wider community.

It is notable that our smaller sample of people with type 2
diabetes recruited via the Dynata database, a third-party
platform accessing a more diverse population, had consid-
erably poorer glycemic control, with an average A1C of
8.7%. Broadly speaking, in our survey, people with type 2
diabetes were less trusting and more concerned about the
performance of their CGM systems than those with type 1
diabetes. For example, 58% of respondents with type 2
diabetes felt that accuracy varies from sensor to sensor,
compared with 38% of those with type 1 diabetes, and
50% of people with type 2 diabetes agreed that poor sen-
sor accuracy affected their confidence dosing insulin com-
pared with 21% of those with type 1 diabetes. Similar
trends were observed regarding concerns about the im-
pact of medications on sensor accuracy and the negative
impact of inaccurate alerts or alarms on daily life and dia-
betes management.

It is plausible that this discrepancy could be explained
by the higher proportion of people with type 2 diabetes

using older Dexcom G4 or G5 systems, equating to 32%
of the respondents, compared with only 2% of respond-
ents with type 1 diabetes who were using a Dexcom G4
or G5. The faster migration to the Dexcom G6 systemmay
in part represent a stronger “push factor” to transition to
newer systems among people with type 1 diabetes attend-
ing more advanced diabetes clinics, although it also likely
reflects the more complex clinical needs of people with
type 1 diabetes. This complexity of care is reinforced by
the far higher usage of insulin pumps in people with type 1
diabetes compared with those with type 2 diabetes (81
vs. 35%). It is equally true that more people with type 2
diabetes than with type 1 diabetes used FreeStyle Libre
systems (35 vs. 10%). Technology and chemistry differ-
ences aside, the differences in performance (e.g., accu-
racy or reliability) or usability are marginal when
comparing FreeStyle Libre systems to Dexcom systems
(29) and, in our view, unlikely to fully explain why
people with type 2 diabetes reacted more negatively to
CGM on certain questions. Furthermore, the small num-
ber of respondents with type 1 diabetes who were using
FreeStyle Libre systems makes speculation and compari-
son with Dexcom systems less reliable.

More than 50% of respondents experienced skin reac-
tions, and the majority felt pain when applying a sensor
to the skin. The older Dexcom G4 and G5 systems per-
formed less well than the more recent G6 system. The
better performance of the G6 is welcome and comes de-
spite the fact that G6 sensor remains resident on the
skin for 3 days longer than the G4 or G5 sensors. It is
understood that manufacturing process changes, in-
cluding the elimination of ethyl cyanoacrylate, mini-
mized the skin reactivity of the G6 sensor compared
with adhesive configurations used for the G4 and G5
sensors (30). Despite reports that adhesive ingredients
used in the FreeStyle Libre systems contain agents that
provoke skin reactions (31,32), we observed a lower re-
ported incidence of skin issues despite the Libre sensors
having a wear time of 14 days. Unfortunately, because
of constraints on survey length, we did not collect feed-
back on the onset or severity of skin issues.

Our survey focused on several aspects of sensor accu-
racy and how this fundamental attribute affects patient
behavior, decision-making, and trust in CGM systems.
Respondents reported suboptimal performance on the
first or last day of an individual sensor and also re-
ported encountering underperforming sensors that
were inaccurate over their full wear time. A recent arti-
cle (33) advocates for this issue to be presented more
transparently in future studies. This issue is pertinent
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given that even data for the Dexcom G7 show that
>25% of sensors did not achieve a MARD of <10%, a
recognized goal for safe insulin dosing (6,7). Our data
showed that people were more satisfied with the accu-
racy of the Dexcom G6 system than the older G4 and
G5 systems. Dissatisfaction with sensor accuracy was
cited as the top reason why people with diabetes tempo-
rarily stopped using CGM, closely followed by sensors
falling off prematurely. Notably, more than one-third of
respondents regularly performed BGM, with a lack of
trust in CGM accuracy the top reason prompting BGM.
Poor accuracy compromises the reliability of threshold
alarms or alerts, and this issue manifested itself
throughout the survey, including as a reason why peo-
ple with diabetes stopped using CGM, and negatively
affected daily life and diabetes management for more
than one-third of respondents.

We performed a subanalysis (Supplementary
Material—Data) to understand how respondents’ age
might have influenced sensor satisfaction rates. We
found that respondents >55 years of age were more
satisfied with sensor performance than those <39 or
40–54 years of age in terms of enabling dosing or man-
agement decisions. Those in the older group were also
less concerned about the impact of sensor accuracy
when taking their medications. This same trend and
finding persisted when we analyzed the data for either
people with type 1 diabetes or people with type 2 diabe-
tes who were >55 years of age.

A further subanalysis (Supplementary Materials—Data)
evaluated the impact of diabetes duration on sensor sat-
isfaction rates. Unsurprisingly, given the data on satis-
faction levels in younger versus older people, we found
that people who had been living with diabetes longer
were more satisfied with sensor performance. A clear
distinction was evident, with those who had a diabetes
duration #10 years being far less satisfied and more
concerned with sensor performance than those with
diabetes $10 years.

The medication burden was significant for all respond-
ents, with 75% taking more than three medications per
day and 40% of those with type 2 diabetes and 25% of
those with type 1 diabetes taking more than six medica-
tions per day. Given this fact, it is not surprising that
twice as many respondents with type 2 diabetes as
those with type 1 diabetes were concerned about how
medications might affect sensor accuracy.

OTC and prescription medications were of particular
concern to all respondents, with pain relief, cold and flu

remedies, and vitamin C tablets specifically identified as
potential interferents. Manufacturers have widely publi-
cized the impact of taking a number of substances (e.g.,
acetaminophen, salicylic acid, and ascorbic acid) on
sensor accuracy; therefore, CGM users are rightly cau-
tious about decision-making based on CGM when tak-
ing these substances.

Given the publicity and abundant literature on substan-
ces that interfere with CGM accuracy (22–27), it was
surprising that dehydration was selected by respond-
ents (especially those with type 1 diabetes) as having
the most impact on accuracy. Published evidence on
this topic is limited; in fact, we have been unable to find
a specific study describing how hydration levels affect
CGM accuracy. However, the safety information on
Abbott Diabetes Care’s FreeStyle Libre website says,
“Severe dehydration and excessive water loss may cause
inaccurate sensor glucose readings. If you believe you
are suffering from dehydration, consult your healthcare
professional immediately,” although no published refer-
ences or data on file are cited (19). Common causes of
severe dehydration such as fever, vomiting, and/or diar-
rhea may be accompanied by people taking various
OTC products and prescription medications. Thus, it is
possible that, under these circumstances, sensor read-
ings may be less reliable than normal.

A recent meta-analysis (11) found that CGM accuracy is
negatively affected by exercise. The analysis also
pointed out that the vast majority of exercise regimens
mandated in clinical studies are relatively light and of
short duration and, therefore, unlikely to elicit signifi-
cant dehydration or rate of change in glucose. By con-
trast, another review (34) postulated that longer-
duration exercise and the potential for dehydration
could decrease the glucose supply within the intersti-
tium, resulting in glucose levels that actually are lower
when measured in the interstitial compartment com-
pared with either capillary or venous measurements. An
early study examined the differential effects of fasting
and significant short-term dehydration (4.1% of body
weight) on hyperglycemia induced by withdrawal of in-
sulin in people with type 1 diabetes. Under such condi-
tions, dehydration elicited hyperglycemia, and the
mechanism appeared to be related to increased glucose
production in the dehydrated state (35). A further lim-
itation of our survey, therefore, is that we did not pro-
vide the option of exercise when we asked about
substances or situations respondents felt might affect
CGM accuracy, leading to the possibility that dehydra-
tion was selected as a proxy for exercise.
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Conclusion

CGM is a game-changing technology and has evolved in
the past decade to overcome many technical and usabil-
ity obstacles. Our survey suggests that there remain
areas for further improvement, especially concerning
sensor-to-sensor accuracy, performance across sensors’
full wear time, and continuing issues with inaccurate
alerts and alarms. Mistrust in CGM performance was
more common than expected, often leading to users
confirming readings with BGM, affecting insulin dosing
and diabetes management decisions, and raising con-
cerns about taking common OTC or prescription medi-
cations. Skin issues remain a problem for many users.
Some older systems fared less well, which is under-
standable. In general, people with type 2 diabetes were
less satisfied than those with type 1 diabetes with their
CGM system’s performance.
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