Current and Future Services to Support

Young Adults with Type 1 Diabetes in Australia

Steven Brian Ernest James RN, CDE

Thesis for a Doctorate of Philosophy (Nursing)

Submitted - 2017

Supervisory team: Lin Perry PhD, MSc, RN
Robyn Gallagher PhD, MN, RN

Julia Lowe MBChB, FRCP, MMedSci



Certificate of original authorship
I certify that the work in this thesis has not previously been submitted for a degree nor

has it been submitted as part of requirements for a degree.

I also certify that the thesis has been written by me. Any help that [ have received in my
research work and the preparation of the thesis itself has been acknowledged. In
addition, I certify that all information sources and literature used are indicated in the

thesis.

Signature of student: Date: 2™ May 2017

This research is supported by an Australian Government Research Training Program

Scholarship.



Acknowledgements

This thesis represents over five years of work. Firstly, I would like to thank my three
supervisors and role models, Professor Lin Perry PhD, MSc, RN, Professor Robyn
Gallagher PhD, MN, RN, and Associate Professor Julia Lowe MBChB, FRCP,
MMedSci, who have helped me grow not only as a researcher but as a human. The
dedication that my supervisors have provided to my program of research is testament to
their commitment to the provision of education and improvement of health outcomes
through research. I have lost count how many times they had been reviewing my work
and providing suggestions outside of work hours. For their input, I am forever grateful,

and can only aspire to be at their level.

I would also like to thank my wife and best friend, Patricia James, and our four children
Olive, Hazel, Daisy and Lenny James for their sacrifice, and where age appropriate,
unwavering encouragement and support. Further, I would like to thank my parents,
Barbara and Brian James, and both my sister Claire and brother-in-law Mark Prichard
who were always most welcoming and hospitable during my many stays when attending

University research student forums.

Finally, I would like to acknowledge Priya Nair at the University of Technology
Sydney, whose administrative support lessened any impact of geographical isolation,
and the many researchers who have published on type 1 diabetes over the years. Having
personally had this disease since the age of 18 months (for over 39 years), I am largely
in the health position that I am now because of previous research and the many
sacrifices that had been made in completing this. My research training has empowered

me to continue and build upon this legacy.



Table of contents

Abstract
Definitions
Abbreviations
CHAPTER 1. INTRODUCTION ......outiiiiiiiiiee ettt et eeree e e e e s eevnee e e e s 1
OVETVICW ..iiiiiieeiiiieeeiieeeeiteeeetteeeetteeetteeeaeeesaaeeeessaeesaseeessseeessseeeasseeesseeesseesnsseeensseennsaeas 1
Back@round .........cooiioiiiiieee et 2
Incidence and Prevalence...........ooiui oo 2
COMPLICALIONS ...ttt ettt ettt et et e et e e site e bt e ssbeeteesnbeesaeaenseesnnesnseens 3
GlycaemicC CONIOL.....c.uiiiiiiiiieiii ettt s ens 3
Financial cost t0 AUSIIalia ..........cooueririiiiiiniiiiieeeee s 5
Young adulthoOd.......cccueiiiieiiii e 6
Type 1 diabetes healthcare SErvICes.........ooviiiiiiriiiriiieiierie et 8
‘Transition’ from paediatric to adult care............ccceevueeiieriiieiienccee e, 8
The healthcare team ..........ooviviiiiiiiii e 10
Health teChNOLOZY ...cccuvviieiiiecie e e e e 12
01000 0 TSRS 20
DIABETES-RELATED OUTCOMES DURING YOUNG ADULT YEARS .............. 22
CHAPTER 2. UNDERPINNING LITERATURE.......ccctiiiiiiieieeerieeeeeee e 22
N800 T 2 8 (0] - (TSR 22
Journal choice rationale............coooiuiiiiiiiiiii e 23
o2 o 1<) o USRS URSRRRRPPRR 25
AATITIS ¢t ettt ettt ettt e b et e b e e et e e b e et eeneee 25
IMEEEROMS ..ttt 25
RESULLS ...ttt et e 31
DIISCUSSION ...ttt ettt ettt ettt ettt ettt b e be et sbee bt e besatenbeentesatenseentens 44
CONCIUSIONS ...ttt ettt ettt sttt et b ettt e se e e bt et esaeenaeenee e 49
SUMIMATY ..ottt e et e et e e s bt e e sateeesabeeesaseeesbeeensseeensseesnseeesnseens 50
CHAPTER 3. THE PREVALENCE AND PREDICTORS OF VASCULAR
COMPLICATIONS ...ttt sttt ettt ettt ettt e bt et et saeenaeenee 51
StUA raAtIONALE.......eeiiiieiiieii et 51
Journal ChoiCe ratioNale........cc.eeviiiiiiiiiieiereee e 52



SUMIMATY ..ottt sttt sat e e b e saneeaeesaneeneeeee

CHAPTER 4. YOUNG PEOPLES’ ATTITUDES, PERCEPTIONS AND
EXPERIENCES OF DIABETES MANAGEMENT AND CONTINUOUS

SUBCUTANEOUS INSULIN INFUSION THERAPY ....cccoeiiiiiiieeiieeeieeeieee
N800 T 21 8 0] 4 -1 (R

Journal ChoICE TAtIONALE .........ooiiiiiiiiiiiiie e

SUMIMATY Lottt ettt ettt et e e st eesab e e e eabeeeeabeessbeesbbeesabteesnbeeesanee

HEALTHCARE PROFESSIONALS’ EXPERIENCES AND THE PLACE OF
COMMON DIABETES-RELATED TECHNOLOGIES. .......cccccooviiiiiiniiniieicceeee.

CHAPTER 5. HEALTHCARE PROFESSIONALS’ EXPERIENCES WITH
CONTINUOUS SUBCUTANEOUS INSULIN INFUSION THERAPY ....................

Study ratioNAle.......ooouiieiieiiieiie e et

Journal ChoICE TAtIONALE .........ooiiiiiiiiiiiii e

SUIMNIMATY ©eeiieiiiiiee ettt e ettt e e ettt e e e esstteeeesnabeeeessssaeeeessseeeeasnsseaeesnssaeeeennns

CHAPTER 6. DIABETES EDUCATORS’ INTENDED AND REPORTED USE OF

COMMON DIABETES-RELATED TECHNOLOGIES ........c.cooiiiiieieeeeee,
StUAY TAIONALE......cccviieiiieeciie e et e e e e e e saae e e sbaeeaaeeenreeenaeeenns

Journal ChOICE TAtIONALE ... ..ccee e e



AATITIS .t ettt et h e e ea e ettt ettt et e nare s 114
IMEEEROAS ..t 114
RESULILS ...ttt ettt ettt et e b e e b 124
DISCUSSION ..ttt ettt ettt ettt ettt et e et et esabeeebeeeabeeseeeabeesseeenbeessaeenseens 132
CONCIUSIONS. ...ttt ettt ettt ettt e et esat e et e e s et e enbeesneeenne 137
SUMIMATY ettt ettt ettt e st e b e s e e b e saneeneeeene 137

CHAPTER 7. DIABETES EDUCATORS’ EXPERIENCES, PECEIVED SUPPORTS
AND BARRIERS TO USE OF COMMON DIABETES-RELATED TECHNOLOGIES

....................................................................................................................................... 139
Study ratioNAle.......ooiuiiiiieiiieie e 139
Journal choiCe rationNale..........c.eviiiiiiiiniiiiiie e 140
PAPCT Ottt st 141

AATITIS 1.ttt et h ettt b ettt et ettt et b et sbtenaeen 141
IMEETROMS .ot 141
RESUILS ...ttt 143
DISCUSSION ...ttt ettt ettt ettt b et et sbe et e e ebeenbeebe i 150
CONCIUSIONS ..ttt ettt ettt ettt et be et st sae et eaeees 153
SUMIMATY ..ottt ettt ettt et e e st e e st e e esabeeesabeeesbeesneeesnsaeesnseeenanee 154
CHAPTER 8. DISCUSSION ..ottt sttt 156
SETVICE SOIULIONS.....evieniieiieitiete ettt sttt sttt st e nae e 162
L. TranSition PreParation........c..ccccueeerveeerieeeireeesereeeseeesseeesseeesseeesseeesseesssseesnns 162
2. PIIMATY CATC ..eeouiiieeiiieeiiee ettt ettt et et e e te e e tae e et eeeaaeesnseeesnseeesnseeennseeennes 163
3. Promotion of regular diabetes healthcare service contact ...........cccceeevveerveennnee. 166
4. Adult SETVICEe TEAESIZN ...oeeeivieeiieeeiie ettt e e e e eare e e e enes 168
5. Better Service MONIEOTING.........veeeivieeriieeeieeerreeesieeeieeeeareeereeeereeesaeeessseeenaneas 171
6. POlicy developmEent.........cc.eiieiiiiiiie et 171
7. Support of healthcare professionals............cccccvveeiiieriiieeniie e, 173
8. Increased availability of insulin delivery technologies.............cccceeevvveerreeenneen. 174
9. Increased capacity for use of communication technologies ..............cccceeuveeneee. 175
Strengths and limitations of the work as @ whole............ccccceeeiiiiiiiiinicceeee, 177

CHAPTER 9. CONCLUSION AND RECOMMENDATIONS .......coceooiviiiinieenne. 180

RecoOMMENAALIONS .....ocuveiiiiiiiiieiieeeiee ettt st 182

FUtUIe T€SCATCH. ..., 186



REFERENCES ... oot e 188

APPENDIX ...ttt ettt st a e n e e nee e 211
Appendix 1: Published paper ..........oocueeoiiiiiiiiiieiieece e 211
Appendix 2: SEarch Strate@Y........cooereereriirieieeiereeeeeee et 237
Appendix 3: Strengthening the reporting of observational studies in epidemiology
(STROBE) CRECKIISt .....cuvieiiiiiieiieeiieitecie ettt ettt s eveeaaeenae e 238
Appendix 4: Summary of extracted information from included literature................ 241
Appendix 5: Published paper .........coooveiiiiiiiiiie e 263
Appendix 6: Human research ethics approval............cccceriieiiiniiiiiieniiiieeeeee, 272
Appendix 7: Published paper .........coocioiiiiiiiiiee e 277
Appendix 8: QUESLIONNAITE. ........eertieriieeiieeieeiieeteeteeeteesieesteeteeenreesteesbeesaeeenseeneeas 285
Appendix 9: Published paper ..........oocuieiiiiiiiiieiiee e 296
Appendix 10: Interview schedule............coocuiiiiiiiiiiiiiiee e 302
Appendix 11: Published paper ........cccoeriiiiiiiiiiieeetee e 304
Appendix 12: Web-based SUIVEY ......c.cooiiriieiiiiiieieeteeeeee e 314
Appendix 13: Human research ethics approval..........ccccoeoieiiiiiiiiiiniiiieieeeeee, 329
Appendix 14: Participant information statement - web-based survey...................... 330
Appendix 15: Published Paper ........cccvviieiiiiiiiieeeeee et 332
Appendix 16: Interview schedule..........cccoveiiiiiiiiiiicieceeeeee e 339
Appendix 17: Participant information statement - semi-structured interviews......... 341

Figures

Figure 1: Literature search and review flow chart ..............cocoiiiiiiiiie 30

Figure 2: Patterns of associations between knowledge, attitudes and experiences of type
1 diabetes modelled by regression analysis ...........ccceeeevieriieriiienieeiieenie e e eeveens 87
Figure 3: Proposed theoretical framework for technology acceptance......................... 115
Figure 4: Factors influencing diabetes educators’ reported use of common diabetes-
related technologies for patients with type 1 diabetes ..........cccoovvvvviieniiniiienieiieeeeee, 126
Figure 5: Diabetes educators’ reported competence in use of common diabetes-related
technologies for patients with type 1 diabetes ..........cccvvvvviieiiiiiiiiieeieece e 127
Figure 6: Diabetes educators’ intentions to use of common diabetes-related technologies

for patients with type 1 diabetes .........ccceeviiiiiiiiiiiiieeceeeee e 129



Figure 7: Common diabetes-related technologies - influences on diabetes educators’

intentions and rePOTtEd USE.......c.eeruieiirieriieieeiieie ettt 130
Tables

Table 1: BioMed Central Research NOLES.........cccveieuiiieiiieiiie e 24
Table 2: Reported prevalence of diabetic retinopathy ...........ccocceeiiiiiiniiiiiiniiiee 34
Table 3: Study definitions of vascular complications ...........ccceveereerivierieeiieenieeiieeneeens 54
Table 4: Screening for vascular complications and associated outcomes....................... 59
Table 5: Vascular disease risk factors..........coceeviiiiiieniiiiiieieceeee e 60

Table 6: Predictors of hypertension, nephropathy and any vascular complication

(hypertension, retinopathy and/or nephropathy) ..........cccccveeviiiniiieniiiiee e 63
Table 7: Journal of Evaluation in Clinical Practice ...........ccccceeecvieeniieiniiieeiie e 76
Table 8: Demographic details and reported glycaemic control ............cccoeeeeeiienieennnnnne. 81

Table 9: Attitudes and perceptions (Perceived Diabetes Self-Management Scale -

PDISIMS) ettt ettt et n ettt e e nt e bt et sneenaeennen 83
Table 10: Multiple regression (backwards €ntry) .......ccccceeevieeiiieeniieeriie e 84
Table 11: SEIVICE USAZE ..vvveeiereeeiiiieeieieeiieeeiee et e erte e et e e et eesreeesveeessseeesnseeenseeennneeens 90
Table 12: Journal of Diabetes Science and Technology ..........ccccoeceevieriiinienieeieenen. 113
Table 13: FACtOr StIUCLUIE ....c..evuviiiieiiciieiieieee et 119
Table 14: Respondent CharacteriStiCS ... .couuririieeriieeriieeiieeeireeeite e eeveeesvee e e e 125

Table 15: Independent predictors of diabetes educators’ intentions to use common
diabetes-related technologies for patients with type 1 diabetes..........cccocevevierieenennen. 131
Table 16: Independent predictors of diabetes educators’ reported use of common
diabetes-related technologies for patients with type 1 diabetes...........cccceeeveveeeeieennneen. 133

Table 17: INterVIEWEE CHaATACTEIISTICS .. uuueeeeeeeeeeeee e e e e et e e e e e e e et eeeeaeeeeeeeeeeeaaaaees 143



Abstract

Background

Many interacting factors inherent in the young adulthood development stage can limit
type 1 diabetes self-management and sustained engagement with diabetes healthcare
services, increasing the risk of premature morbidity and mortality in this population.
One potential solution is the use of technology, providing additional opportunities to
support disease management, maintain and improve communication and engagement
with healthcare services. This thesis aims to explore current and future services to the

support of young adults with type 1 diabetes in Australia.

Methods

Mixed research methods were used to undertake six studies. A systematic literature
review of young adults with type 1 diabetes’ vascular complication prevalence and
factors predictive of their development was conducted, followed by an assessment of
these aspects and healthcare services use in an Australian context through a case note
audit. A survey of young people with type 1 diabetes and their parents explored
attitudes, perceptions and experiences with diabetes management to identify any
challenges, and the proportions transitioning to adult-based diabetes healthcare services
potentially requiring support for continuous subcutaneous insulin infusion use. The
perspectives of healthcare professionals relating to the support context for patients with
type 1 diabetes using or considering this method of insulin delivery, as well as
contextual influences for healthcare professionals and their patients, were then
examined through semi-structured telephone interviews. Finally, diabetes educators’
intentions and reported use of common diabetes-related technologies were identified

through a web-based survey, and a subset of survey participants’ perceived experiences,



supports and barriers to common technology use were explored through semi-structured

telephone interviews.

Results

Few published studies have assessed vascular complication rates in young adults, or
factors predictive of their development. However, limited evidence indicated such
complications were common. Where assessed, vascular complication rates in an
Australian context were like those reported globally and predicted by diabetes duration
along with glycaemic control; hypertension was linked with renal function. Important
indicators of services not meeting needs were found for young people and young adults,
in that routine preventative service usage was low and unplanned acute service usage
high. Further, young people with type 1 diabetes and their parents reported experiencing
sub-optimal management outcomes. Continuous subcutaneous insulin infusion therapy
did not appear to be used to its full potential, with a large proportion intending to use

this technology when accessing adult-based diabetes healthcare services.

Healthcare professionals highlighted the complexity of providing support around use of
continuous subcutaneous insulin infusion therapy and other common diabetes-related
technologies. Intentions were higher than current use, which was unlikely to provide
significant support to people with type 1 diabetes. Use of technology in the care of
patients with type 1 diabetes was overwhelmingly perceived as burdensome and thus
likely to inhibit engagement. Care provided was usually well-intentioned, but often
fragmented and inconsistent. Technology benefits are yet to be fully realised because of
difficulties with technology access, service co-ordination and insufficient range of

healthcare professional expertise.



Conclusions

Thesis findings provide a multi-perspective insight into Australian healthcare services
and their gaps for young adults who have type 1 diabetes. In this age group, vascular
disease complications occur frequently, as do acute hospital presentations and
admissions with secondary prevention services appearing often either under-utilised or
inadequate for purpose. Healthcare professionals provide a source of expert care and
new technologies provide innovative solutions. Policy and practice innovation is
required to better support young adults with type 1 diabetes, especially outside
metropolitan areas. The need for consistent and coordinated care, and increased use of

common diabetes-related technologies should be a leading focus.



Definitions

Term Meaning

Young adult Age range 18 - 30 years

Young people Age less than 18 years

Abbreviations

Variable

ACR Albumin to creatinine ratio

Apps Smartphone and tablet applications

BMC BioMed Central, a suite of open access publications
BMI Body mass index

CGM Continuous glucose monitoring systems

CI Confidence interval

cs1a Continuous subcutaneous insulin infusion

GFR Glomerular filtration rate

OR Odds ratio

PDSMS Perceived Diabetes Self-Management Scale

SD Standard deviation

TAM Technology Acceptance Model

YOuR- Youth OutReach for Diabetes, a nationally funded project

Diabetes
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