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Fattori implicati nel distress da I%;Big

Kot

Concerns regarding glycemic

Fear of hypoglycemia
control/long-term complications YPOD¥

7

Glycemic-centered
approaches

Self-care burden

A. Rodriguez-Mu™noz et al. European Journal of Internal Medicine (2024)



Il distress da diabete si correla a patologie psmhﬁ%rlche sia in eta
giovanile... 6& >

countarpa W O

rparts TID cohort Inckdence rate \\

Matched Incidence rate  Incldence rate difference Adjusted @ @

counterparts TID cohort per 100,000  per 100,000  per 100,000 HR *\. . ro
T L person-years person-years person-years (95% CI) -~ \\

Substance use disorders 2,144/45,560 293/4,556 279.35 386.77 107.41 1.38 (1.23; 1.58) . é\' ”\\'@ : —i—
Alcchol use disorders 1.183/45,560 179/4,556 152.72 233.81 81.09 1.54 (1.32; 1.80) C)\ ‘\b I —a—
Drug use disorders 1,195/45,560 143/(4,556 154.29 185.99 3170 1.21(1.02; 1.44) C' O 6 I+
Oplold use disorders 104/45,560 15/4.556 13.30 19.29 5.80 1.50 (0.87: 2.5 ®® t L
Cannabls use disorders 222/45.560 31/4,556 28.40 30.93 1.53 1.39 {D.96; %} é —:—I—
Other non-alcohol substance use disorders 1,053/45,560 126/4,556 135.77 163.56 27.79 1.1 (1%1,-15 \‘s l—l—

Psychotlc disorders 292/45,560 16/4.556 37.38 20.58 -16.79 Y33: C% I
schizophrenia 155/45,560 1/4.556 19.82 14.14 -5.68 [(sX 1.52) i }

Other psychotic discrders 208/45,560 11/ 4.556 26,73 14.14 -12. 59 0 0.53 &J.QB} i :

Mood disorders 352/45,560 B1/4,556 451 104.81 (882- 2.96) I —a—
Elpolar disorder 4845550 7/4.556 6.13 8.599 é‘ K B fD 67: 3.28) I i
Doprasson 280/45,560 73/4,556 35.85 94.37 V 53 E\ 2.61(2.02; 3.38) I ——
Other mood disorders 4445 560 5/4,556 5.62 6.43 ?~ 118 (0.47: 3.00) —=

Anxlety disorders 1,530/ 45,560 240/4,556 198.73 \Q! 78 1.61(1.40; 1.85) I ——

Other anxlety disorders 315/45,560 53/4,556 40.34 X Q® 28.03 1.70(1.27; 2.27) I —a—
Panic disordar 80/45,560 10/4,556 10.22 Q Q 2.63 1.26 (0.65; 2.44) I i

Reaction to severe stress, and adjustment disorders 765/45,560 132/4,556 08.45 \?“ & 73.37 1.76 (1.47; 2.12) : —a—
All other anxlety disorders B18/45,560 B2/4,556 5.:10 26.86 1.34 (1.07; 1.63) | ——

Behavioral syndromes 204/45,560 84/4,556 @ ng 04 B82.93 4.18 (3.24; 5.39) I —a—
Eating disorders 132/45,560 454,556 ‘Iﬁ BB 58.10 4.1 3.47 (2.4T: 4.87) : —a—
Anoraxia nervosa B4/45,550 /4,556 6 27.04 16.30 2.55 (1.58; 4.1) : —_——

Bulimla nervosa 21/45,560 13/4, 2 68 16.72 14.04 6.19 (3.10: 12.36) : L
Other eating disorders 38/45.560 0 27.03 na 5.51(3.23: 0.38) | i
Other behavioral syndromes 76/45,560 4,55-@\ an 54.95 4453 5.57 (3.82: B.13) : —a—
Parsonality disorders 538/45,560 &Q 69.07 95,70 26.64 1.38 (1.09; 1.77) : ——
Speclfic personality disorders 1] 38.68 6712 28.43 1.74 (1.30; 2.34) : —a—
Other personality discrdars & E,HI. 556 35.70 46.38 6.68 1.18 (0.B4; 1.67) —,—-—
0.25 0.50 075 100 1.50 2,00 3.00 500 7.00 10.00

Adjusted HR (95% CI)

Formanek T. et al. Nature Mental Health 2024
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&
L'impatto psicosociale del DT1 mfluenzza\ anche
I'aderenza alla terapla o\\@,

Age-specific
HbA1c*
Goals[7]

| B-12yr  <B%

13-19 yr <7.5%
20+ yr  <T%

"Haferanes range 4-6%

Diabetes-
specific
conflict

Peers/school

Borus S. J. Et al. Curr Opin Pediatr. 2010



Circa il 50% degli individui con DT1 non aderlgéie alla terapia
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Oltre alla scarsa aderenza alla terapia insulinica, \o‘b

Spesso i pazienti con DT1 presentano anche ueﬁ scarsa aderenza
all’esercizio fisico

Table 5 Barri .\'tn\’ga}'m-.:aj Activity in Diabetes (BAPADI1) scale.
Indicate thc@ ei&(&d that each of these items below would keep you

H,- ,‘ TIlﬂltYEO]%jEESIDEb%lI:‘ Students  Courses Researc h  Faculti a—— pr Eu]ﬂ_'r PA dunng the next & naonths {I_‘ ﬁxt_rgmgl}l
iﬁiﬁi e il Search
unluk%ﬁ!aé@xﬂmely likely)
2
News & Events [te@ \\Q Mean score + SD
= Menu Home Top Stories News Events Opinion Contact 6q ,.]..& ]mﬂ: l;}f ﬂﬂl’ﬂ]’ﬂ] OVer }I'L'II_II" dmh-f:tf:‘-: 2?1 19
2021 / MOST PATIENTS WITH TYPE 1 DIABETES NOT MEETING THE RECOMMENDED EXERCISE GOALS T &%ﬂ risk of h}'pﬂgl}'ﬂﬂﬂmlﬂ 3.4 + 20 I
Most patients with Type 1 diabetes not meeting Q‘(/ @% The fear of being tired 2.2+ 15
. \> \Q 4. The fear of hurting yourself 1.9+1.5
the recommended exercise goals v 9
Q.. \Q 5. The fear of suffering a heart anack 1.5+ 1.1
Q\Q/ ‘\(\(b 6. A low fitness level 29+1.9
\?“ O\\Q’ 7. The fact that you have diabetes 21+1l.6
\\/A (\Q 8. The risk of hyperglycemia 21+1.5
9 é\o 9. Your actual physical health status 25+19
&b 40\ excluding your diabetes
0 10. Weather conditions 28+19
> o
~ . ‘bS . . 11. The location of a gym 22+ 1.6
r - - 1y -
Per paura delle jg (@gu@e—)ml@ Average score 2410 (range 1.0-5.4)
RN
S oes
o
O

Finn M. Irish Journal of Medical Science (2022)
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Relazione tra AHCL qualita di vita @ compliance alla
terapia
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L'evoluzione dei microinfusori € orientata ad gha maggior
%)

Sensor
augmented pump
(SAP)

.'-I-' ..-- --\-\N\

= SAP
CGM integrated pump

* SAP with LGS
Suspend insulin delivery
when sensor glucose
reaches low threshold

= SAP with PLGS
Suspend insulin delivery
once sensor glucose
predicted to reach low

\ threshold

",

Minimize and
prevent hypoglycemia

automazione...

Overnight
closed loop
(OCL)

Automatically

Q.. 3
determines the insulin Q\Q/ -Q

. . . N
infusion rate during \Q)
nighttime A\v >

Nilel lﬁ.-e:j overnight
TIR

A\S)
;\0 .\\'

automazione

Livello di automazione

P,

Advanced
hybrid closed loop

(AHCL) distress

2R N/ \
< q’b
~Q/ \Q Automatically
Q’z%matiually determines basal insulin

determines basal insulin wiusgion rate al-day

infusion rate all-day with user-initiated meal-

with user-initiated time bolus

meal-time bolus with automated

comection bolus function

Improved all-day TIR

Improved TIR and

and TBR time spent in auto-mode

Moon S. J. et al. Diabetes Metab J 2021



Effect of automated insulin delivery systems on person report\gcd’ outcomes in
people with diabetes: a systematic review and meta-analys&

Diabetes Distress (DD)

Study

Weissberg-Benchell 2016
Weissberg-Benchell 2017
McAuley 2020

Kudva 2021-adult

Kudva 2021-parent
Abraham 2021

Caobry 2021-parent

Cobry 2021-children
Hood 2021

Hood 2022

McAuley 2022

Lee 2023

Benhalima 2024

Common effect model
Random effects model
Prediction interval

Heterogeneity: 1*=23%, ©° = 0.0142, Ifz =1558 (p = 0.21)

Quality Of Life (QOL)

Study

Weissberg-Benchell 2017
Wheeler 2022 - all
DeBeaufort 2022

Common effect model
Random effects model
Prediction interval

Heterogeneity: I° = 0%, 1°= 0,72 = 1.11 (p = 0.57
rogeneity. 12 (2] ) .\(‘&

\
co N

AID Control Standardised Mean ‘bg\ b\Weugm Weight

Total Mean SD Total Mean SD Difference SMD @@ﬁcommom (random)

19 52,490 14.1400 19 50.860 5.6600 — 0.148 N 3.3% 3.9%

39 -0.400 06245 39 -0070 04996 ———— -0.5 -0124} 6.5% 6.9%

61 18.100 13.0600 59 22.300 20.2900 X [ . 0.114) 10.3% 9.8%

112 1.700 0.6000 56 1900 0.7000 = : 14 35 0.009] 12.8% 11.4%

31 1.000 08000 17 1.200 07000 ———*1— %= P 5? 0.851: 0.337] 38%  4.4%

67 27.900 21.8000 68 31.100 20.7000 — = \(b [-0.488; 0.188] 11.7% 10.7%

78 36.000 12.0000 23 45.000 17.0000 —-'—l \ 5673 [-1.147;-0.198] 5.9% 6.5%

78 34.000 16.0000 23 37.000 17.0000 ‘b \ 40 183 [-0.649; 0.282] 6.1% 6.7%

55 1.650 0.6800 57 1620 0.7100 —‘@& O 0.043 [-0.328; 0.413] 97% 0.4%

48 52.710 21.1700 50 48.560 20.0900 ,\a_, 0.200 [-0.197; 0.597] 8.4% 8.5%

15 4300 29000 15 4.600 3.2000 4ﬁa—é -0.096 [-0.812; 0.621] 2.6% 3.2%

61 1.500 05000 63 1500 0.4000 0.000 [-0.352; 0.352] 10.7% 10.1%

46 4700 44000 49 4700 4.2000 Q/ @q- 0.000 [-0.402; 0.402] 8.2% 8.4%

710 538 'g -0.158 [-0.273; -0.042] 100.0% -

%’C'—"’ -0.159 [-0.309;-0.010] 100.0%

Qg' — | [-0.462; 0.143]
05 0 0.5 1
A\?“ O\QFavours AID Favours control
RN
AlID C&ontrol Standardised Mean Weight Weight
Total Mean SD Ta bMQ@) SD Difference SMD 95%-Cl (common) (random)
39 0.140 IJ T4 130 0.7494 T 0.357 [-0.091; 0.804] 227% 227%
59 69.500 8100 7.1386 —Tebi— 0.200 [-0.162; 0.562] 347% 347%
74 ?5.000 66.600 18.4000 —l'— 0.462 [0.135; 0.788] 42.6%  42.6%
I
172 4’0 K\o <= 0.347 [0.134;0.560]  100.0% --
’\\.\ é - 0.347 [-0.001; 0.695] - 100.0%
P 1% e — [-1.035; 1.729]

-15-1-05 0 05 1 15

Favours control Favours AID

RoosT. et al. Lancet 2024



Impact of automated insulin delivery systems (AID) on quality\oq‘f‘life (Qol):
8

AID-Qol questionnaire. &

A\S)
D X,
RONPR

e 219 pazienti con D]\'\,g\‘blb\\p‘?f\?vattamento con
AID da al meno 6@?&@[

Study

| ATD-Qol J
Cross-sectional
& }

Papa G. et al. Journal of Diabetes and Its Complications 2025



Characteristics of the study participants (n = 219).

. (b’
S

Variables

Mean (SD) or % (11) Q’)\,O

Age (years)

<5 years

5-10 years

10-15 years

15-18 years

e >18 vears

Female, %

Education (%)

Primary school diploma
Middle school diploma
High school diploma
University degree

e <5 years \>
e 5-10 vears Q_y‘ &
e 10-15 years Q\Q/ .\(\(b
e 15 years v
Treatment used before AID: A\

e Pen @\/ \o(\
e Manual insulin pump&b \%
Type of AID cmlent‘?@h %A

e Tandem T—SL]_Mg. \Q\
Medtronic 1@ 670/780G

YPSOM @ GagfAPS

Omni ®'L

Rocg@ InQ, t®-DBLG1

Qo &
Duration of the disease OQ/ QQ’

35.5 (16.6) Q\’b
1.4% (3) &
05%(1()(0 b\

o
0@%‘?{9@3”

\\(b AQ% 9 % (13)

&\ 23.3 % (51)
49.3 9% (108)
21.5 % (47)

11.4 % (25)
19.2 % (42)
17.8 % (39)
51.6 % (113)

63.5 % (139)
36.5 % (80)

24.2 % (53)
67.6 % (148)
1.8 % (4)
4.6 % (10)
1.8 % (4)

AI@\automated insulin deliverv (AID) systems: SD, standard deviation.

Papa G. et al. Journal of Diabetes and Its Complications 2025



. . 0
Sezione 4 (overall evaluation) e
L : : . . &
Distribuzione degli scores divisa per eta &
S
& .@’\@

Q28: 1 completely trust the automatad insulin pump therapy s{fb
Q29: I would recommend the automated insulin pump therapy to a person with a similar form of diabetes é,\@ . 8\\'
2

%O

0 5
N
Q27: Overall, the automated insulin pump therapy has improved my quality of life compared to previous therap @rﬁ ﬁanuai pump)
A
>

o Q(b
>18a <18a o, &
m Strongly agree ®Agree © Neither agree nor disagree ® Disagree B Strongly disagree \‘b’ C}\
& G

% 0 10 20 30 40 50 60 70 80 ®9 A 00 % 0 10 20 30 40 50 60 70 80 a0 100
(b(b o
Q9: The burocracy to obtain the automated ins p@n is complex

Q.
0

Papa G. et al. Journal of Diabetes and Its Complications 2025



Sezione 1 (outcomes metabolici)
Distribuzione degli scores divisa per eta

)
Q1: Automated insulin pump therapy is effective for preventing hypoglycemia N ﬂ\(b Q}{o@
ea

Q2: Automated insulin pump therapy is effective for preventing hyperglycemia . X0 X
Q3: Compared to the previous therapy (multi-injection therapy or manual insulin pump), I nnﬁceél&? %@Innd sugar levels are more stable during the day

Q4: It is easy to adjust the amount of insulin to bolus for a meal or snack by using the bolus c&otilates
>, &

\\
& P

ture and carbohydrate counting

> 18a Q@ o
XS < 18a

m Strongly agree ™ Agree © Neither agree nor disagree ®mDisagree mStrongly disagree \C) ,\QK

% 0 10 20 30 40 50 60 70 Q&BI]

Papa G. et al. Journal of Diabetes and Its Complications 2025



Retrospective observational study on real world use of the Mm@fed 780G automated
insulin delivery system: Impact of the settings on autocorrection aq;l‘omltted meal boluses

A\Q &
S\\O
e 235 pazienti co@ﬁo@'ﬂ
,-\Q’ ‘
\\@‘%O\""(b%v
\\Q
. MlnlmeQﬁP\gGBO G

Studio osservazionale
retrospettivo

e Percentuale di boli automatici in relazione
al boli erogati dal paziente

& & }

Izquierdo F.J.E et al. Endocrinol Diabetes Nutr (2024)



AUTOCORRECTION BOLUS

15

10

O
O [ ] L]
Rate of autocorrection boluses based on the duratlomti)\f insulin action
X~
NS
Q&
P
N
*\(b . 0@
2 N
%.08 X0 .«
X2 8\\
O
O =)
>
2775 \\(b Q}Q
2478 D, Tempo insulina
121 b w@a}o il attiva
5.30" 53’3 Q B
C) @ 1.78* o
N° boli
somministrati
2h 2.25h 2.50h %? OQ 3h 4h 2.254h
b & TDNDFINSULINAETIDN
X0
AN
> (@
N\
@Q e
\\ K
. oOQ\UTOCORRECTION BOLUSES) . BA (% OF TOTAL DAILY DOSE OF INSULIN)
S

Izquierdo F.J.E et al. Endocrinologia, Diabetes y Nutricidon 71 (2024)



S
O°
‘QQ)
RO
: O o,
Total users Users with DIA of 2h Us\?g(wt(ﬁj\ghﬁlh
n=235 =179 @@g\e&
No. of prandial boluses/day <3 =3 <3 =3 é,\Q’ «@;\\' =3
n=126 n=209 n=11 n= 63 % ’bn 15 n=141
BA (%) 46.91+£19.00 27.53+11.547 48.61415.52 3539%:&@66“ 45.66+21.65 24.384+10.11° 228-821
GMI (%) 7.12+045 6.78+0.30° 6.99+0.33 &979\93 27 7.21+£0.51  6.78+0.31° '
TIR (%) 67.46+12.89 76.51+8.37° ?211i10@? 44793 64.05+13.76 76.01+8.56°
TAR (%) 30.65+13.16 21.434+8.417 | 26. 16¢) g@’ ?9i805 33.954+14.41 21.74+8.58°
TBR (%) 1.87+£2.66 2.03+£1.70 1;7@&25} 1.65+1. 1.99+5.83 2.22+1.76
Q\ \Q,

AB, autocorrection bolus; DIA, duration of insulin action; @ glugo?e management indicator; NS, not significant; TAR, time above range;

TBR, time below range; TIR, time in range. % \O
&%

R
In caso di omissione di bol%q“fg@?itrollo glicemico e migliore se si

riduce il tempo di msulmg%ttﬁ’la (DIA)a2h
@\\ QQ’
&

Izquierdo F.J.E et al. Endocrinologia, Diabetes y Nutricidon 71 (2024)



Minore e la quantita di CHO assunti al pasto, maggiore ¢ il controllo\@%emico da parte del
sistema automatico in caso di bolo non sommiQ)&ocrato

D X
* Q * ®>

<= 20 gm Meal

E 160 - I ——Unannounced |4 -, 160 -
—al i )
2 120} %’ 120
5 BO | 4 5 a0 -
= =
-] o L
g g
c c
< Ei: of
: { |
i j " \J y
0 1 2. 3 4 Q/Qn&é)" 1 2 a 4
Postprandial hours \C) 9 Postprandial hours

41-60 gm Meal

Median (IQR) of CGM {mg/dL}

ndial hours Postprandial hours

Shalit R. et al., Diabetes Technol Ther 2023
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4
Barriere allo svolgimento di attivita f|5|ca,@9egolare

Q\ o
N
=Jgl Trinity College Dublin Students  Courses  Research  Faculti %
B coie o, e i Table 5 Barriers o Ph %(L@d @uvny in Diabetes (BAPADI1) scale.
' e Indicate the 11kf:11h::: -r_'-l'" these items below would keep you
from pracusing re \’gﬁ during the next 6 months (1, extremely
News & Events unlikely to 7, 'E:.'-{ kely)
= Menu Home Top Stories News Events Opinion Contact
Items ’b Mean score + SD
2021 / MOST PATIENTS WITH TYPE 1 DIABETES NOT MEETING THE RECOMMENDED EXERCISE GOALS @ ® _
Most patients with Type 1 diabetes not meeting I. The {@s ofontrol over your diabetes  2.7:1.9
] 2. ']"@n k%l‘" hypoglycaemia 34420
the recommended exercise goals 3 Q)cﬁfb)‘&ar of being tired 29415
\(')gf &Qé fear of hurting yourself 1.9+ 1.5
Q_y~ e’fﬂ\']"hf: fear of suffering a heart attack 1.5+ 1.1
Q\Q/ \(\’&6 A low fitness level 29+1.9
N 7. The fact that you have diabetes 21+1.6
A\V o
N (\Q 8. The risk of hyperglycemia 21+1.5
’b% Ké\o 9. Your actual physical health status 25+1.9
\@6 R\“ excluding your diabetes
‘b&(b 0\(‘> 10. Weather conditions 28419
KQ,Q AQK 11. The location of a gym 22+1.6
.Q(OQ{K\OQ Average score 2.4+ 1.0 (range 1.0-5.4)
&
2
O
Sa

Finn M. Irish Journal of Medical Science (2022)



Automated Insulin Delivery Around Exercise in Adults wnth\éliype 1 Diabetes:

A Pilot Randomized Controlled Study Q\o
@
Studio cross-over randomizzato \@ @\
10 pazienti con DM1 in AHCL da piu di %ﬁ\% @

Tre bracci di intervento: oc’\@ %b\

>
. NN .
| braccio Il braccio ‘b(b R\“ Il braccio
N
> o
. : ® 6\ Bolo di insulina pre
Bolo di .|nsul|na pre Bo[é;cg)%’s@qa pre prandiale ridotto del
prandiale 100%, pra lq%dotto del 25%, modalita
modalita esercizio fisico l|ta esercizio esercizio fisico
attivata al momento %&tlvata 90 minuti attivata 45 minuti
dell’attivita fisica \e ré)@ dell’attivita fisica prima dell’attivita
3 fisica

Outcome primario: Cb(Sh{@Shto tra i vari bracci dei valori di glicemia durante e a un’ora

@\\ Q?} dopo l'esercizio fisico
.@Q
0\

McCarthy O. M. et al. DIABETES TECHNOLOGY & THERAPEUTICS 2023
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McCarthy O. M. et al

In tutti i casi il rischio

di ipoglicemia e
basso

. DIABETES TECHNOLOGY & THERAPEUTICS 2023



POSITION STATEMENT

The use of automated insulin delivery around physical activity

and exercise in type 1 diabetes: a position statement of the European
Association for the Study of Diabetes (EASD) and the International
Society for Pediatric and Adolescent Diabetes (ISPAD)

Consensus recommendations fo

\
Q\\fb.

0

PA and AID in type 1 dlabetq@ b\(b

Q\

&V

S

stable

e@‘w [25, 26,

ﬁﬁar or lower
in se is expected

For planned PA, set a higher glu
before activity if a decrease i in
glucose is expected durlng
46, 51] (A) or main
glucose target if a glugg

© > 2

For planned P of a CHO-rich meal,
reduce the |§1I&r\us insulin dose by 25—
33%ifad glucose is expected during
the actl ] (A). Setting a higher glucose

|n|l|ated first before reducing
olus insulin dose [26, 31] (D).

lﬁ@?

% y &e attention to CGM readings and trend
ar

and initiate small amounts of fast-acting
intake (3—-20 g) if sensor glucose is <7.0
molfl during the activity [31] (D). The
overconsumption of CHO may result in a rise in
glucose and possibly an AlD-predicted
hyperglycaemic event, which would result in
increased automated insulin delivery and
possible subsequent increased risk for
hypoglycaemia during or immediately after the
activity.

For unplanned PA, set a higher glucose target
immediately at the onset of activity if a decrease
in glucose or stable glucose is expected and
consume 10-20 g of fast-acting CHO if sensor
glucose is <7.0 mmol/l [6, 7] (D), or maintain a
regular or lower glucose target if a glucose
increase is expected (D).

Where possible, plan for PA when insulin on
board is low [63], such as before meals or in the
fasted state [41] (B). Further, low-intensity PA is
also recommended when glucose levels are
elevated after meals, as these activities tend to
bring elevated glucose concentrations to within
a target range [64, 65] (C). However, PA should
be avoided if glucose is >15.0 mmol/l and blood
ketones are >1.5 mmol/l [4] (D).

Moser O. et al. Diabetologia 2025
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