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The psychological impact of new technologies:
' is all that glitters really gold?
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O 1011118 14684-5451. 2007.03120.x
Systematic literature review: quality of life associated
with insulin pump use in Type 1 diabetes

k. D. Barnard, C. E. Lloyd and T. €. Skinner

17 studies fulfilled inclusion criteria
5 RCTs (Total N=174; range N=9-79); most pre/post studies
Range of measures (meta-analyses not possible)

Conflicting evidence on QoL benefits
— Lifestyle flexibility vs body image; behaviourally demanding

Key limitations: pump participants more education & contact time

Barnard K et al (2007) Diabet Med, 24: 607-617
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A tale of two (recent) pump RCTs

REPOSE!
— N=317: pumps vs MDI in adults with T1D

HypoCOMPaSS?
— N=96: pumps vs MDI in adults with T1D with IAH/SH

In both, design controlled for education and ongoing support

In both, insulin pump showed no greater benefit for glycaemic control
— REPOSE: HbA1c & SH reduced in both groups following education
— HypoCOMPaSS: HbA1c remained stable with reduced SH in both MDI and pumps

In both, insulin pump group showed greater satisfaction

1. Heller et al (2017) BMJ, 356:j1285
2. Little et al. (2014) Diabetes Care, 37: 2114-2122
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REVIEW Annals of Intemal Medicine

Comparative Effectiveness and Safety of Methods of Insulin Delivery

and Glucose Monitoring for Diabetes Mellitus
A Systematic Review amd Meta-analysis
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Yang . Sl BB, s s M. wellson, Scfd: Elisabeth B, Haber, Bay Jessica B, I0; Erkc B Hass, M0, RP=C
apd Shadta Hill Goaldan, 8D, GHE

Facksreund: Pabernils wilh oabeles mellibus resd inlomizabion rredlibee, [lbA. Tevels deceased moes el C50 ban wilh (01, Bl
aanut the efischeenss of innowabors oo inselin delrecry 2nd 1 smudy bemaly infusncsd thess resubs, Campand with SRIEG,
|:|||:|n.| aniloring AU e s ke I-ll.l:w.lr lizarcl la B eeregrang bilerre s

Tohanps,  025% [B2f O Q30w DI3MD el any
Purpose: To rewew Sowe imbenses insuln therapy dmuticle dauy ;Iﬁ:,".;cl’z [ I'E:u:l:-gl-.'cﬂwa. h.um'.'.l.g'-'-c-r'.-::; .f:uﬁupl-arr'::
pjectians 120w sarid-acling annngs=hawed comilinans sul- e vheuremsed Hbb beveds rpoce Bean 0800 and SMEG il i
mubarecus rwle inlusion TSI or msthoed of meeibormg Ce=ll- I

4 studies assessed
; A persore wenh teps 1 diassess melius (betvesen-grous diferencs . .

menfteing of hood guosss [RARC] v mal tre contnuos g of dwange, —0EES, [L, —LH1% to =052 0 LR cvldenes wos QO L Wlth d |ffe rent

sz rawilirry [Pl-C0R all b cnloianes o Dy 1 a2 avsilal o aller vssres

duketes malbe T

instruments
All reported no

Lirmilabion; Mirr wlmdies v sraal, ol sbael dhaaliszn, and Gmibal

[raka, Sources: FPACDLML CWDAEE, and the Codvoe Coiml Reg- 11 whre perscrs with tipe 1 cizbeter melrus.

eber of Contalad Thads thraugh Febvuay 2000 wE st lngarge
waliis iz, Condumivr: Canlinocues =plaubreves insuln inloekn ozl S010

have amiar effecis an ghreeme moreel 2nd Fypoglscena, meept .
Study Selection: 43 andamisd. conbaled sk rochldrer o Ll hes a Fawasaas sffest o Zyesn cantio by achdbs with typs d|ffe rence between
ahals el soarpune U510 ik BAD G = 70 o 1050 wills St 35 1 clabeles rndllue, For g conbeal =00 0 sopeios Lo

n— 0. or senser-augmented rouln purp v stk W00 and

AN e - AL SRABG and censor-zupmsmisd i pumpe zrs supsnor ta D)

ane, SR withenr peradag the s far bypeglsesmia

groups.

Yeh et al (2012) Annals Int Med, 28: 386-394

Wetimnnhs ks oot

. www.acbrd.org.au dm V™
The Ao mralan . Centre for Satels !&!

Peaavours! Reszach in Dlanetas —



Lessons learned from CGM

Enthusiasm is high Limited real-world use -'.j' '
* Canimprove HbAlc * Benefits not always realised

e Canreduce hypos & fear * Financial costs

* Canincrease independence * “Hassle factor”: sensor insertion

 Can increase confidence /failures; alarms, alerts

e Body image / stigma

* Tendency to fault users for ‘non-compliance’
* Onus is on developers to create devices that PwD want to use

» Users sometimes wary of trying new technology

Gonder-Frederick L et al (2006) American Psychologist, 71(7): 577-589
Barnard K et al (2015) J Diab Sci Tech, 9(4): 925-928
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Real-world CGM use in adults with T1D:
Qualitative study

“Burnt-out”

e Distressed by T1D

* Hoping CGM reduced
‘struggle’

e Experience CGM as
burdensome, negative
mindset means unlikely to
invest effort needed for max
benefits

16 CGM users (>12 months): 50% women, age 47-61y, duration 23-41y
Gulland J, Speight J, Shaw JAM (2017) Presented at Diabetes UK
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The ‘artificial pancreas’ i

e Research is inits infancy w

Early studies necessarily focused on safety

Numerous studies show short-term glucose benefits

— Time in range, lower mean HbAlc, less hypoglycaemia (inc during sleep)

Recent studies have ‘challenged’ the system

— Unannounced meals, activity, alcohol

Few studies have examined psychological impact
— Positives: Reassurance, better sleep, reduced fear of hypos

— Negatives: Alarms, problems, carrying more equipment
Gonder-Frederick L et al (2006) American Psychologist, 71(7): 577-589
Barnard K et al (2015) J Diab Sci Tech, 9(4): 925-928
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“It ks Definitely a Game Changer"™:
A Qualitative Study of Expariences with In-homa

Overnight Closed-Loop Technalogy Among Adults
with Type 1 Diabetes

* Stable overnight glucose levels

* Easy to use / understand

* Proactive: able to predict trends & deliver micro amounts of insulin

* Hassle: Technical glitches or inconveniences, e.g. problematic
connectivity, ongoing alarms, sensor inaccuracy

» Safety: Although rare, concerns related to feeling unsure whether
the system would respond in time

* Trust: enhanced by remote monitoring by the trial team & their own
intact hypoglycaemic awareness
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Hybrid Closed Loop

JDRF multi-centre 24-week RCT (N=120)
e Satisfaction

* Diabetes management experiences
* Fear of hypoglycaemia

* Diabetes distress

» Diabetes-specific positive well-being
» Diabetes-specific quality of life
Melbourne sub-studies (N=25)

e Qualitative: Baseline, 8-10 wks, 24 wks, & 12 wks post-trial
* Impact on driving
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Let’s not forget people with T2D

DIAMOND: CGM in T2D MDI Satisfaction with CGM SA
At 24 weeks: * Makes me feel safer knowing I'll
* >93% in CGM group used it 6 be warned about ‘lows’ 73%
days/wk * Teaches me how eating affects
* HbA1c: -0.3% in CGM (p<0.02) blood sugar 64%
* No severe hypos or DKA in either * Helps me be sure about making
group diabetes decisions 61%
* No differences in: * Adjusting insulin easier >8%
— diabetes distress
— hypoglycaemia confidence  If possible, | want to use this 63%
Beck RW et al (2017) Annals of Internal Medicine, 167(6): 365-374 device when the study is over
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Let’s not forget people with T2D

Oral agents B 0 o
. £ g6 —A- STG/a (n=130)
e Cochrane review?! - sTana =50
c 82
— Clinical benefit of SMBG is ‘limited’ £ 60 } o
278 | TP
— No overall effect on satisfaction, well- e o
being or health-related QoL 2l
Baseline M1 M3 M6 M9 M12
* Critiqued due to heterogeneity? S —
. ; . = :i:l::ln
e ‘Structured SMBG’ improves HbAlc, 3wl s __
well-being & confidence34 R /’+_?'//4
< ) e e
1. Malanda UL, et al (2012) Cochrane Database of Systematic Reviews lssue 1. *: o 3 : - L
2. SpeightJ (2015) MJA 5
3. Polonsky WH et al (2011) Diabetes Care, 34: 262-267 i esmess e - s e
4. Fisher L et al (2012) Diabetes Research & Clinical Practice, 96(2): 149-55 3 : i ' '
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Episodic use of CGM may be the key

“When | first got it, | ate different things and monitored what
happened to my BGs, almost in real time. It was eye opening
and it changed how | eat. This has given me better control over
my BGs and led to a significant change in my medications.

| can’t imagine going back to being blind like | was before. I'd
feel lost without it. My fingertips also love the break. And the
government might not think a [person with] T2D needs this, but
you’ll have to pry mine from my cold dead hands.”

Polonsky WH. American Diabetes Association, San Diego: 2017
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GP-OSMOTIC (2016-2018)

General Practice - Optimising Structured Monitoring To
Improve Clinical Outcomes in type 2 diabetes

Eligibility Outcomes
e Adults with T2D (>12m)
 HbAlc >7mmol/mol or (0.5%) Emotional well-being

above indiv. target e Diab-specific distress
* Max oral / injectable therapy

HbAlc, Time-in-Target etc

Self-efficacy

Intervention * Diab-specific pos. well-being
* Quarterly Flash Libre Pro  Treatment satisfaction
* “Check, chat, change”
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Managing expectations

Now

* ‘Artificial pancreas’ vs ‘hybrid closed loop
* ‘Once daily’ insulins

* ‘Bolus calculator’ vs ‘bolus advisor’

)

Future
* ‘On duty’ vs ‘on call’?

1. Barnard K et al (2015) J Diab Sci Tech, 9(4): 925-928
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Measurement issues

e Are study designs sufficiently rigorous?

* Are technologies are not delivering expected benefits? )
If the only tool you have

* Are psychological measures not sensitive enough? is a hammer,
it is tempting to
treat everything

as if it were a nail’
Abraham Maslow

 Modern, well-developed tools are needed
— Socially and culturally relevant across range of ages and settings

* Clinicians, payers, regulatory bodies and other stakeholders
need to value such tools

* Typically, few funding bodies will support their development
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Summary

Technologies will realise their real-world role and become the standard of
care when:

costs decrease

ease of use improves

data acquisition becomes easier

data become more meaningful & less overwhelming

data are utilised with ‘machine learning’ to generate automation
such automation is reliable and hassle free

expectations managed for diabetes ‘on call’
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When will all that glitters be gold?

Clinical effectiveness
Costs

Cognitive burden
Customised
Cosmetic

Convenience

2> D> D>> € €

Confidence
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Thank you

{ E: jspeight@acbrd.org.au

:
| acbrdorgau YW f

vichena

m Prriram Ear bottar tanith
The Australian O Centre for [y diobsetes { B

Behavioural Research in Diabetes




