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Abstract

Aim—To assess the associations between demographic and clinical characteristics and sensor
glucose metrics in young children with type 1 diabetes, using masked, continuous glucose
monitoring data from children aged 2 to < 8 years.

Research design and methods—The analysis included 143 children across 14 sites in the
USA, enrolled in a separate clinical trial. Eligibility criteria were: age 2 to <8 years; type 1
diabetes duration =3 months; no continuous glucose monitoring use for past 30 days; and HbA ¢
concentration 53 to <86 mmol/mol (7.0 to <10.0%). All participants wore masked continuous
glucose monitors up to 14 days.

Results—On average, participants spent the majority (13 h) of the day in hyperglycaemia (>10.0
mmol/l) and a median of ~1 h/day in hypoglycaemia (<3.9 mmol/l). Participants with minority
race/ethnicity and higher parent education levels spent more time in target range, 3.9-10.0 mmol/I,
and less time in hyperglycaemia. More time in hypoglycaemia was associated with minority race/
ethnicity and younger age at diagnosis. Continuous glucose monitoring metrics were similar in
pump and injection users.

Correspondence to. Kellee M. Miller. tldstats1@jaeb.org.
(Clinical trials registration no.: NCT02912728)
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Conclusions—Given that both hypo- and hyperglycaemia negatively impact neurocognitive
development, strategies to increase time in target glucose range for young children are needed.

Introduction

Traditional type 1 diabetes management in young children has focused on avoiding
hypoglycaemia, even at the expense of hyperglycaemia. This approach has been based

on data on adverse central nervous system outcomes related to recurrent hypoglycaemic
seizure/coma [1-5] and parental fear of hypoglycaemia in young children, especially at night
[6]. There is increasing recognition, however, that hyperglycaemia also negatively impacts
central nervous system structure and function in very young children [1,7-11].

Most paediatric studies examining glucose profiles using continuous glucose monitoring
(CGM) have enrolled few, if any, very young children [12,13] and have primarily used
unmasked CGM (glucose values visible to individual with diabetes/caregiver). Tansey et
al. [14] examined time in range using masked CGM in a cohort of 135 children with

type 1 diabetes with a mean (range) age of 7 (4-10) years; however, that group used
older-generation CGM devices, enrolled a predominately non-Hispanic white cohort, and
did not report on factors associated with time in range [14].

In the present study, we used masked CGM data (glucose values not visible to individual
with diabetes), collected at baseline for a trial evaluating the benefits of CGM in a large
cohort of children aged 2 to <8 years with type 1 diabetes in order to assess glucose profiles
and identify demographic and clinical factors associated with time spent in glycaemic
ranges.

Research design and methods

The SENCE (Strategies to Encourage New CGM use in Early Childhood) study is a
randomized clinical trial evaluating the efficacy and safety of CGM use in children aged

2 to <8 years with type 1 diabetes. This report includes baseline data from participants
enrolled at 14 paediatric endocrinology clinics in the T1D Exchange Clinic Network in the
USA (Appendix S1).

Children were eligible for the SENCE study if they met the following criteria: clinical
diagnosis of type 1 diabetes for at least 3 months; age 2 to <8 years; total daily insulin =0.3
units per kg of body weight per day; HbA;. 53 to <86 mmaol/mol (7.0 to <10.0%) within
30 days prior to consent or at time of screening; use of either an insulin pump or multiple
daily injections of insulin; no use of real-time CGM in the 30 days prior to enrolment; and
self-report or meter download of at least three fingerstick blood glucose checks per day.

After enrolment, participants used masked (glucose values not visible) CGM (Dexcom™
G4 Platinum CGM System® with the enhanced 505 software algorithm; Dexcom, Inc.,
San Diego, CA, USA) for 14-21 days, with daily calibrations of the sensor with a blood
glucose meter as per the manufacturer’s instructions. The Dexcom G4 continuous glucose
monitor involves insertion of a subcutaneous sensor under the skin with an attached
transmitter that sends a glucose reading every 5 min to a downloadable receiver; each
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sensor can be used for glucose readings for up to 7 days before a new insertion is needed.
Only participants who wore the CGM sensor for at least 200 h (equivalent to 8.3 days)

and performed at least three blood glucose measurements per day with a home blood
glucose meter were included. Whole blood samples were collected for HbA4 after the
successful completion of blinded CGM data collection. These samples were analysed at the
University of Minnesota Advanced Research and Diagnostics Laboratory using a Diabetes
Control and Complications Trial (DCCT)-standardized analyser (Tosoh Automated Analyser
HLC-723G8).

Statistical analysis

Masked CGM data were used to calculate glucose metrics, including percent time in

range, defined as 3.9—-10.0 mmol/l, percent time below 3.9 mmol/l, percent time below 3.0
mmol/l, percent time above 10.0 mmol/l, percent time above 13.9 mmol/l, and coefficient of
variation (defined as standard deviation divided by the mean, to assess glucose variability)
for each participant [15,16]. Percent time in range 3.9-10.0 mmol/l and percent time below
3.0 mmol/l were also calculated separately for daytime (06:00 to <22:00 h) and nighttime
(22:00 to <06:00 h). For HbA . assessment, the central laboratory value was used where
available; for two participants who were missing a central laboratory value, the local
laboratory/point-of-care value (obtained on a DCCT-standardized device) at screening was
used.

The following demographic and clinical characteristics were assessed for associations

with the above CGM glycaemic metrics and with HbA1¢: child age; sex; self-reported
race/ethnicity; BMI percentile for age; age at diagnosis; type 1 diabetes duration; total

daily insulin in units per kg; insulin delivery method (via an insulin pump or multiple

daily injections); history of previous CGM use; average number of blood glucose meter
checks per day; annual household income; highest level of parent education; and health
insurance type. Race/ethnicity was evaluated as non-minority (hon-Hispanic white) vs
minority (Hispanic, non-Hispanic black, and other) because the sample was not large enough
to consider each of the minority races separately.

First, a univariable regression model was fit to assess the unadjusted association of

each characteristic with each outcome. Then a multivariable linear regression model with
stepwise selection of factors was fit for each glycaemic outcome to determine the subset
of factors associated with the outcome when considered together. A threshold of 0.20 was
used to enter factors into the model and only factors with P values <0.10 were retained.
The stepwise selection procedure was run before adjusting for multiple comparisons. For
all models, multiple imputations based on fully conditional specification were used for
missing data so that all participants were included. No formal statistical analyses to assess
interactions were performed because of the small sample sizes in each combined category.

Analyses were performed using sas software version 9.4 (SAS Institute Inc., Cary, NC,
USA). Metrics that had a reasonably normal distribution were summarized using means

+ SD. Skewed metrics were summarized using median [interquartile range (IQR)] values
and were modelled using ranks. P values were corrected for multiple comparisons using
the adaptive Benjamini—Hochberg procedure to control the false discovery rate, with a false
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discovery rate value <0.05 considered statistically significant [17-19]. All reported Pvalues
are two-sided.

The protocol and consent forms were approved by a central institutional review board or
local institutional review boards, as required. Written informed consent was obtained from
the parent/legal guardian prior to enrolment. Child assent also was obtained as applicable.

The cohort included 143 participants with a median (IQR) of 305 (278, 352) masked CGM
hours per participant collected over 14 to 21 days between February 2017 and August 2018.
The median (IQR) age of participants was 5.9 (4.2-7.3) years, 50% of participants were girls
and 68% were non-Hispanic white. Thirty-five percent of the participants were pump users.
Only 12% of participants had ever used real-time CGM in the past. Participant demographic
and clinical characteristics are shown in Table 1.

Time in range and hyperglycaemia

Participants spent a mean 40% of time (9.6 h/day) in the target glucose range of 3.9-10.0
mmol/l and 55% of time (13.1 h/day) above 10.0 mmol/l, including 30% of time (7.3 h/day)
above 13.9 mmol/l (Fig. 1a). Participants with parents with lower education levels spent less
time in range (£ = 0.014) and more time in hyperglycaemia above both 10.0 mmol/l (P=
0.014) and 13.9 mmol/l (P=0.014). Similarly, non-Hispanic white participants spent less
time in range (P=0.031), more time above 10.0 mmol/l (P=0.014) and tended to spend
more time above 13.9 mmol/l (£ = 0.050). No other assessed factors, including pump use (vs
multiple daily injections), were significantly associated with these CGM metrics (Table 2).

Participants spent a mean of 40% of time in the target glucose range of 3.9-10.0 mmol/I
during both the daytime and nighttime. Participants with parents with lower education levels
spent less time in range during both daytime (2= 0.020) and nighttime (£ = 0.020) hours.

A lower age was associated with lower daytime time in range (= 0.021), but age was not
associated with nighttime time in range. Minority race/ethnicity was associated with a higher
nighttime time in range (£ = 0.031), but was not significantly associated with daytime time
in range. No other factors were associated with time in range when considering daytime and
nighttime hours separately (Table S1).

Hypoglycaemia

Participants spent a median of 4.1% of time (59 min/day) in hypoglycaemia below 3.9
mmol/l, and 1.4% of time (20 min/day) below 3.0 mmol/l (Fig. 1b). Pump use was

not associated with less time spent in hypoglycaemia. Younger age at diagnosis was
significantly associated with more time spent in hypoglycaemia both below 3.9 mmol/I
(P=0.002) and below 3.0 mmol/l (P=0.005). Non-Hispanic white participants spent less
time below 3.9 mmol/I than did other participants (median 3.4% vs 6.7%, respectively;
P=0.011). Time spent below 3.0 mmol/l also tended to be lower in non-Hispanic white
participants (£ = 0.040; Table 3)

Diabet Med. Author manuscript; available in PMC 2022 May 04.
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Participants spent a median 1.1% of time below 3.0 mmol/I during the daytime and 1.4%
of time below 3.0 mmol/l during the nighttime. Younger age at diagnosis was significantly
associated with more time spent below 3.0 mmol/l during both the daytime (P = 0.002) and
nighttime (2= 0.030) hours. No other factors were associated with time below 3.0 mmol/I
when considering daytime and nighttime hours separately (Table S2).

Glucose variability

Overall, participants had highly variable glucose levels, with a mean (SD/mean) coefficient
of variation of 44 (+ 7)%. No factors were significantly associated with glycaemic variability
(Table S3).

HbAlC
Overall participants had a mean HbA 1 of 66 £ 8 mmol/mol (8.2 = 0.7%). Mean HbA . was
71 mmol/mol (8.6%) among participants with parent education of high school or less vs 65
mmol/mol (8.1%) among those with parent education of some college or more (P=0.018).
No other factors were associated with HbA . (Table S4).

Discussion

We found that children aged 2 to <8 years with type 1 diabetes not using CGM as part of
daily diabetes management spent only a minority of the day in the glycaemic target range of
3.9-10.0 mmol/I. Half of these children had glucose values > 10.0 mmol/l for at least 12 h/
day, as well as a substantial amount of time, a median of almost 1 h/day, in hypoglycaemia.
CGM metrics were similar in pump and multiple daily injection users.

These data obtained in children who were not using CGM at baseline are similar to those
reported previously by Tansey ef a/. [14] in their cohort with type 1 diabetes with a mean
(range) age of 7 (4-10) years and a mean HbA . of 63 mmol/mol (7.9%), 56% of whom
were using insulin pumps [14]. Although 41% of their population used unmasked, real-time
CGM, the children still spent >50% of time in hyperglycaemia and 4.6% of time below 3.9
mmol/l. That cohort also had substantial glucose variability with a coefficient of variation
for glucose values (43%) that was similar to that observed in our participants (44%).

Contrary to previous studies, we found differences in CGM profiles by race/ethnicity,
with non-Hispanic black or Hispanic children in this cohort spending more time in target
range, less time in hyperglycaemia, and more time in hypoglycaemia than non-Hispanic
white participants. Earlier research has generally reported higher HbA values, indicating
higher mean glucose levels and less optimal glycaemic control in racial/ethnic minority
groups [20,21]. By contrast, children of parents with higher levels of education had
greater time in range and lower HbA 1., which is in agreement with prior research [22,23].
Higher parental education may be associated with more optimal recognition and fewer
overcorrections of low glucose levels, as compared to families who may be challenged
with basic understanding of management of hypoglycaemia due to educational background.
Alternatively, fear of hypoglycaemia may be associated with overtreatment of low glucose
levels.

Diabet Med. Author manuscript; available in PMC 2022 May 04.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

DiMeglio et al.

Page 6

We observed better glycaemic control in children from minority groups despite their families
having lower parent education levels (23% minority parent with college degree vs 51%

in non-Hispanic white parents). Given our inclusion criteria, our cohort was composed of
young children with type 1 diabetes who were not currently using CGM, very few of whom
had any past experience with CGM (12%), raising the issue as to whether these families had
easy access to CGM prior to enrolment in our study. Thus, the differences in association of
ethnic and minority race and time in range compared to previous studies may be attributable
to a larger population of relatively late CGM adopters, even among non-Hispanic white
children in our cohort compared with cohorts in other studies of CGM [1,24]. Although

this study had high representation of children from minority groups, the minority families
who chose to have their child with type 1 diabetes participate in the study may not be
representative of other children with type 1 diabetes from minorities in the USA.

Intensive insulin therapy in children requires a complex orchestration of insulin dosing and
diet while accounting for other variables such as physical activity and illness, which may
help explain why the overwhelming majority of children with type 1 diabetes currently
have suboptimal glycaemic control and why only 17% of young children aged < 6 years,
with type 1 diabetes achieve an HbA;. <58 mmol/mol (<7.5%) [25]. Further, overall
underutilization and suboptimal utilization of advanced diabetes technologies (including
insulin pumps, CGM, sensor-augmented pump therapy, and automated insulin delivery
systems) in this age group remains [1,25-28]. Given that both hypo- and hyperglycaemia
may negatively impact cognitive development in young children, further research and
development of clinical strategies to successfully incorporate and sustain optimal use of
new technologies that are readily employable by families and care providers are urgently
needed.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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What’s new?

Traditional type 1 diabetes management in young children has focused on
avoiding hypoglycaemia even at the expense of hyperglycaemia.

There are limited glucose profile data available for very young children with
type 1 diabetes.

Very young children with type 1 diabetes spend the majority of the day
outside of the target glucose range.

Given that both hypo- and hyperglycaemia negatively impact paediatric
neurocognitive development, strategies to increase time in target glucose
range are needed.
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(a)

T
3.9-10.0

T T
mmol/L >10 mmol/L >13.9 mmol/L

(b)

T T
<3.9 mmol/L <3.0 mmol/L

Time in ranges based on glucose targets. (a) Time in target range (3.9-10.0 mmol/l) and
time in hyperglycaemia (>10.0 and >13.9 mmol/l). (b) Time spent in hypoglycaemia (<3.9
and <3.0 mmol/l). Top and bottom portions of the boxes denote the 25t and 75™ percentile,
the line represents the median and the dot the mean. Whiskers represent the minimum and
maximum after removing outliers.
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Participant characteristics

Table 1

Characteristic

Overall, N = 143"

Age, years
Median (Q1, Q3)
Range
Girls, 11 (%)
Race/ethnicity, 7 (%)
Non-Hispanic white
Non- Hispanic black
Hispanic or Latino
Asian
Other/more than one race
Median (Q1, Q3) BMI percentile
BMI category, 77 (%)
Underweight (BMI percentile <5)
Normal weight: 5 < BMI percentile <85
Overweight: 85< BMI percentile <95
Obese: 95< BMI percentile
Median (Q1, Q3) age at diagnosis, years
Median (Qq, Q3) duration of diabetes, years
Mean + SD HbA
mmol/mol
%
Median (Qq, Q3) total daily insulin units per kg
Insulin pump use, 77 (%)
Prior CGM use, 1 (%)
In past, but not current

Never

=1 Severe hypoglycaemic eventfin the past 12 months, 77 (%)

21 diabetic ketoacidosis event’tin the past 12 months, 77 (%)

Median (Q;, Q3) average blood glucose meter checks/day
Annual household income, 77 (%)
< $35,000
$35,000 to <$75,000
> $75,000
Highest level of parent education, 77 (%)
High school or less
Some college/associate degree
Bachelor’s or higher

Health insurance, 7 (%)

Diabet Med. Author manuscript; available in PMC 2022 May 04.

5.9 (4.2,7.3)
2.0-8.0
72 (50)

95 (68)

21 (15)

16 (11)
1(<1)
7(5)

74 (53, 92)

4(3)

90 (63)

25 (17)
24.(17)
3.1(18,4.8)
1.9(0.7,3.9)

66+ 8
82+07
0.7 (0.5, 0.8)
50 (35)

17 (12)
126 (88)
14 (10)

34 (24)

6(57)

25 (19)
54 (41)
52 (40)

32 (24)
47 (35)
57 (42)
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Characteristic Overall, N = 143"
Private 87 (62)
Medicaid/other 52 (37)

None 2(1)

CGM, continuous glucose monitoring.

*
Missing: race/ethnicity, 3 (2%); total daily insulin, 1 (<1%); income, 12 (8%); parent education, 7 (5%); health insurance, 2 (1%). All other
variables have no missing data.

Defined as an event that required assistance from another person to administer carbohydrate, glucagon, or other resuscitative actions due to altered
consciousness.

iDefined as an episode when the participant had diabetic ketoacidosis that necessitated treatment in a healthcare facility. Ketoacidosis events in the
past 12 months could include ketoacidosis at onset of type 1 diabetes for participants with disease duration <1 year.

Diabet Med. Author manuscript; available in PMC 2022 May 04.



Page 13

DiMeglio et al.

0T +8¢ ET+G9 R ) 2 74 35990
ST ¥¢€ ST+99 CT¥6E GC WbemIano
CT+1€ ETF V9 0T+0v 16 yBremispun/jewioN
- 6¢.°0 - 6080 - 0080 .N\commzmo Ine
ET¥0€ ETF VS TT+1v /8 dleAlld
ETFIE €T ¥GS TT¥6E VS aoueInsul ou/aretid 10N
- GEL0 - 1592°0 - .50 aoueINsSUl yifesH
¢T¥8¢ YT ¥¢S TT*¢vr LS Jayby Jo s Jojayoeg
EEIGET
TT¥0€ ¢T¥GS OTFOV LY a1e100sse/8h8] |09 BWOS
YT ¥ 1€ ET¥09 TT+GE ¢€ $s3] 40 |00Y2s YBIH
uol1eINpa
¥10°0 0€0°0 ¥10°0 €v0°0 Y100 200 juased Jo [9A3] 1sYBIH
TT1+8¢ [ARR] OT*1Tvr ¢S 000'6.$ =2
ST+ €€ YT ¥ 89 [AE VAT 4] 000°5.$> 01 000'GE$
0T +8¢ CT¥¢S 6F¥0F G¢ 000'Ge$ >
- 919'0 - .0 - 0SS0 awWoaul pjoyasnoy [enuuy
Y1+ .L¢ YT ¥ 09 (A4 214 Aouln
¢l +¢E (4R AT] 0T+6E G6 Aouiw-uoN
0S0°0 06T°0 ¥10°0 0S0°0 T€00 0.T°0 Aworuyaeoey
ZT¥6eC ETFES TIFTY 12 shog
€T+ ¢E €T ¥99 TT+¥6E ¢L SHIO
- ¥6€°0 - L6¥°0 - 0.¥°0 XeS
0T +8¢ AR £ OT*1v 16 sleak G2
ST+ VvE ST+ .9 (A AN 14 sieak 6>
890°0 6200 - 0.¥°0 650°0 210 me<
- - ZTF0E - - ETFGS - - TIFOY  €¥T 1121970
1 .d  as¥uean 1d Ld asFuesp [xd delquenun  asFuesy N
a|qelteAn|niA a|qureAlun a|qel eAnNiA a|qureAluUn a|qerteAn|niA

T/IowW 6°€T dnoqe aWll 9%

T/loww 0°QT 8noqe 3wl 9%

T/10ww 0'0T—6'€ aBuel U1 awi 9

Author Manuscript

elwaeoA|BiadAy ul pue abuel ul awil painseaw-1011uoW 3soaNn|b snonunuo)

¢ dlqeL

Author Manuscript

Author Manuscript

Author Manuscript

Diabet Med. Author manuscript; available in PMC 2022 May 04.



Page 14

DiMeglio et al.

‘A|uo Ae|dsip 10} ae sa|qeLIeA 8say) 1oy saLioBere)) Aj9A10adsal ‘S[aAs] DALY PUR UBASS UJIM ‘[EUIPIO PaIapISUOD 81aM BWOooUl Ployasnoy [enuue
pue UO[IEINPA 1UaJed "S3|GBIIEA SNONUIIUOD SE S|9POW B} Ul PaISIUa a1am Aep/s)0ayd Ja1aw asoon|B poojq pue ‘B Jad ulnsur Ajrep [elo1 ‘sisoubeip 1e abe ‘uoireinp saleqelp T adA) ‘ajnuadlad [ING 9By

t

‘|opOW Jeuly B} Ul PRJI3I3S 18M Jey) Sa|qelien 10) UaAIB AJuo aie sanjeA

4

"aled A1I8A0ISIpP aS[e) 8yl [041u02 01 ainpadold BiaqyooH—1ulweluag aandepe ayy Buisn suosiiedwod ajdnjnw 1oy paisnipe usaq aney sanjeA s
*

‘Burionuow 8s0on|B sNoNURUOd ‘WO

TT¥6¢ CT*VS 6F0y 18 9<
ST+T€E ST ¥GS ETF6E <9 9>

H%u\mxomco

- LS50 - 0S80 - 6580 Ja18W 8s0an|b poojq abesany
ET¥0€ ET¥4G9 TT¥0r 9¢1 asn 9D Jond ON
CT+1E T ¥ 99 TT¥8 LT asn N9 Jolid

- GEL0 - 9T.0 V€20 1890 asn IN9D Jold
0T ¥ 0€ TT+6S 8F0r 99 L'0<
T ¥ 0€ ST +4S TF0r LL L'0>01€0

2

- L0 - €¢6°0 - 8€9°0 Jad spun utnsut Ajrep jeoL
0T F6¢ TTF5S 6F0r 0 dwnd
YTF+T1€ T ¥ SS9 CT+¥07V €6 suonoalul

- 6590 - 686°0 - 6€8°0 poysaw A1aAtjap urjnsul
¢1¥6¢ ETF V9 T+ &L sieak g2
ETFT1E €T FSS OT¥8¢ 89 sreak £>

- 610 - VL0 - 0610 Sisouberp ye 8By
TT¥0¢€ AR 6F0V 19 sIeak g2
YT FTE T FGS ZTFOr 9. sreak 2>

- 1S5°0 - £09°0 - 8€L°0 Nco:ﬁ:c sa1oqelp T odAL

1xd .d as¥uesn 1d d asFuei [wd doldUeAun  gsFueeN N
a|gereAn NN a|qireAlun a|geleAn NN 3|gereAn NN

T/lowW 6°ET 8n0qe 3WLL 9%

T/l0WW 0°QT 8noqe 3wl 9%

T/loww 0'0T—6°€ aBuel U1 awi %

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Diabet Med. Author manuscript; available in PMC 2022 May 04.



Page 15

DiMeglio et al.

uoneinp sajaqelp T adAL

; 010 - 700 7
(8T'v0) 0T (cs'TaLre e 35300
(5€'50) 9T (Tr'om)re se WB1eMIsA0
(Le's0) v (98'vddey 6 1yBramuspun/|ew.oN
- 9080 - G180 u\QOmES INg
(82'70) 01T (Tr'oadve 18 aleAlld
(6€'60)0C (98°',2) 95 5§ aoueINsul ou/ayeAtid JoN
1210 0v0'0 - 0LT0 a9URINSUI Y)BaH
(627021 (98'za) e LS Jaypiy Jo 9aiBap Jojayoeg
(9e's0) ¥'T WLrvaoey Ly 9a16ap are100sse/abis)|09 swos
(6€ 'v0) v'T (92'81)6€ 2E $$9] 10 |00Ys YBIH
- 9560 - 9150 uoneanpa juased 4o [aAd] 1sayBiH
(re'v0) 0T (6L'TAve ¢S 000'5.$ 2
(8z'vo)eT wL'enre s 000'5.$> 01 000'GES
(6v'0T) e (66'62)G¥ G 000'6e$ >
- 080°0 - €20 3WOdUI pjoyasnoy [enuuy
(67 '60)TE (zor'ed) L9 ov Alouln
(72 '70) 0T (S9'9T)ve G6 Aoutw-uoN
0v0'0 6100 1100 1700 Auoluyrejeoey
(9e'50) v'T (tg'eadre 1L skog
(S€'v0) ST (Sr'em)evy 2L SHID
- 68,0 - 8150 xas
(ce'voet (TL'129)9¢ 6 sieak G2
(9€'s0)8'T (T8'ca) sy 6v steak G>
- OvT0 - 0920 £20Y
- - (9e 7o) v'T - - (T8'caTy €T 11e1970
 ON[EA d BJGBLIBAIINIAL - aNfeA d djqeeAlun (€O ‘TO) UBIPSINL |« aNJeA d BJGBLIBARINIL - aNnfeA d d|qetiealun (€0 ‘TO) UeIpsN - N

I

I

I/loww 0'€ sWllL %

I/1oWW 6°€ dWIL %

Author Manuscript

€ 9lqeL

Author Manuscript

Author Manuscript

elwaeaA|6odAy painseaw-ioyuow 8s0an|h snonunuod

Author Manuscript

Diabet Med. Author manuscript; available in PMC 2022 May 04.



Page 16

DiMeglio et al.

‘Ajuo Aejdsip 10} a1e sajqeLieA asay) 4o} satlobale) A|aA110adsal ‘S|aAs] aAl) pue USASS YIIM ‘[eUIPIO PaIapISU0D alam awodul pjoyasnoy fenuue
pue UOITRINPS JUBIR "S3|CRLIBA SNONUIIUOD SB S|3POLU 8 Ul PaJslus alam Aep/syoayd 1e1awl 8soan|B poojq pue ‘By Jad uinsul Ajrep 2101 ‘sisoulep 1e abe ‘uoneinp se1egelp T adAl ‘ajnusaiad (NG ‘eby

t

"|8pOW [eULy B} UL PBJI3I8S 818M Jey) Sa|elieA 10} UaAIB AJuo aie senjeA

)

“aled A1aA0DSIp as[e) 8y} [043u02 01 ainpadold BlaqyooH—1ulweluag aandepe ayy Buisn suosiiedwod ajdnjnw 1oy paisnipe usaq aney sanjeA s
*

‘Buriouow 3s0an|B snonuRUod ‘N9

- 6€8°0
- v.v'0
0800 0v0'0
- 8€L°0
S00°0 ¢000

(9e's0) ¥'T
(Te'vo)zT

(9e'v0) ¥'T
(Se'Lrovve

(9e'v0) LT
(9e's0)TT
2,00
(Ze'v0) vt
(9e's0)vT

(Te'€0) 60
(L€'60)6T
2000
(9e'20)ST
(9e'€0TT

9990

S09°0

0v0'0

0450

¢00'0

(18's2) TV
(T2'21)6°€

(18'T2)6°€
L'sdvy

(rr'9a)ey
(T8'v1)8°¢

(rr'ee)6e
(T8'za ey

(T2'¢1)67C
(L8'€e) TS

(9820 2y
(G2v1)ve

18 9<

29 9>
u%n\mv_omcu Ja1aw 8s0an|6 poojq abelany

9T asn N9 Joud oN

LT asn IN9D Jolid
asn N9 Jolid

S99 L0<

1L 1'0>01¢0
Hmv_ Jad syun unnsui Ajrep relo

0S dwnd

£6 suondalu|
pouiaw AJaAl[ap ulnsu|

73 sIeak €2

89 sleak &>
Nm_mocmm_u 1e by

19 sleah gz

9. sleak 2>

+,*¢:_m> d BI0RLBAINAL _8N[eA d B|qelteAlun

(€D 'TO) uelpaN 13NIeA d B1qeLeAnInA

ON[EA d d|geLIeAIUN

(€O ‘TO) uveipay

|/loWw O°€ sWLL %

I/loWw 6°€ SWIL %

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Diabet Med. Author manuscript; available in PMC 2022 May 04.



	Abstract
	Introduction
	Research design and methods
	Statistical analysis
	Ethics

	Results
	Time in range and hyperglycaemia
	Hypoglycaemia
	Glucose variability
	HbA1c

	Discussion
	References
	FIGURE 1
	Table 1
	Table 2
	Table 3



