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Abstract	

	
This	research	examines	the	adoption	of	mobile	health	(mHealth)	to	facilitate	the	self-

management	of	type	2	diabetes.	mHealth	encompasses	the	practice	of	supporting	

healthcare	through	the	utilisation	of	mobile	devices,	such	as	smartphones	and	tablets.	

Previous	research	has	shown	that	mHealth	in	various	forms	can	facilitate	self-

management	behaviour	and	improve	health	outcomes	for	individuals	diagnosed	with	

type	2	diabetes.	However,	less	is	understood	about	why	some	people	are	more	

predisposed	to	utilising	mHealth	for	self-management	than	others.	Successful	and	

sustained	mHealth	engagement	can	be	very	difficult	for	some	individuals	to	achieve,	

even	though	they	may	be	motivated	to	utilise	the	functionality	of	mobile	devices	for	

other	activities	in	their	everyday	lives.		

Despite	the	recent	and	rapid	evolution	of	mHealth,	academic	research	into	a	theoretical	

understanding	of	the	discipline	has	been	limited,	with	most	studies	based	on	clinical	

trials	and	pilot	studies	of	the	technology	itself.	This	study	contributes	to	that	research,	

by	identifying	factors	that	augment	the	adoption	of	mHealth	by	individuals	diagnosed	

with	type	2	diabetes.		

Because	of	the	paucity	of	research	in	this	specific,	an	inductive	approach	begins	the	

investigation.	This	is	augmented	by	a	quantitative	examination	that	triangulates	and	

expands	upon	the	qualitative	findings.	The	mixed	methodology	examines	whether	

individuals	that	have	been	diagnosed	with	type	2	diabetes,	and	who	use	mHealth	to	

facilitate	their	self-management,	share	common	characteristics	in	terms	of	behaviours	

or	self-discipline	that	may	predict	engagement.	Seventeen	purposively	sampled	semi-

structured	interviews	initiated	the	investigation,	and	this	inductive	approach	identified	

theories	of	self-efficacy	and	multidimensional	health	locus	of	control	(MHLOC)	that	

were	important	components	of	effective	self-management	and	successful	mHealth	

adoption.		

The	quantitative	phase	of	the	mixed	methods	design	comprised	a	convenience	sample	of	

382	self-administered	online	surveys,	which	were	employed	to	triangulate	the	

qualitative	findings	and	provide	a	deeper	understanding	of	how	individuals	adjust	to	

their	health	condition	by	utilising	mHealth	technology.	Statistical	analysis	revealed	a	
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significant	positive	correlation	between	self-efficacy	and	mHealth	adoption	(p<.01),	

however,	a	relationship	between	MHLOC	and	mHealth	utilisation	was	not	supported	by	

the	quantitative	results.		

Online	health	information	seeking	behaviour	(OHISB)	was	widespread	among	the	

qualitative	participants	that	adopted	mHealth	to	facilitate	their	self-management.	This	

finding	was	also	confirmed	by	the	quantitative	analysis,	which	recorded	significant	

correlations	between	OHISB	and	successful	mHealth	engagement	(p<.01).	While	digital	

literacy	and	access	to	the	internet	are	clearly	essential	elements	of	mHealth	adoption,	

they	did	not	prove	sufficient	in	isolation	to	trigger	engagement	with	mobile	devices	to	

enhance	health	outcomes.	However,	frequency	of	mobile	device	use	was	highly	

correlated	to	mHealth	adoption	(p<.01).		

This	research	project	found	three	significant	predictors	of	mHealth	adoption	for	the	

self-management	of	type	2	diabetes.	Individuals	with	good	diabetes	management	self-

efficacy,	those	who	frequently	use	mobile	devices	in	their	everyday	lives,	and	those	who	

search	the	internet	for	information	that	is	relevant	to	their	own	health	status,	are	more	

likely	to	adopt	mHealth	technology	to	facilitate	their	diabetes	self-management	

behaviours.		

Potential	limitations	to	this	research	include	the	fact	that	all	17	of	the	qualitative	

participants	were	recruited	from	the	same	GP	superclinic	in	Canberra.	It	also	became	

clear	during	the	research	process	that	comorbidities	were	a	major	issue	for	some	of	the	

participants.	As	type	2	diabetes	is	a	condition	that	is	usually	diagnosed	later	in	life,	

comorbidities	are	a	recognised	complication	of	the	condition.	Because	of	this,	and	the	

fact	that	diabetes	varies	in	severity	for	individuals	diagnosed	with	the	disease,	each	

individual’s	self-management	priorities	are	varied,	and	people	with	type	2	diabetes	

should	not	be	considered	a	homogenous	group	who	collectively	face	identical	

challenges	with	the	same	solutions.	This	study	is	based	on	individuals’	own	accounts	of	

their	illness,	and	no	clinical	or	biometric	data	was	used	to	establish	outcomes	of	self-

management	behaviours.		
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Chapter	1	 1	

	

Chapter	1:	Introduction	
	

The	huge	growth	of	type	2	diabetes	diagnoses	in	recent	years	has	created	an	

immense	burden	on	public	health	systems	around	the	world.	The	World	Health	

Organization	(WHO)	estimates	that	the	disease	was	responsible	for	1.5	million	deaths	in	

2012,	that	9%	of	the	adult	population	of	the	world	live	with	diabetes,	and	about	90%	of	

those	have	type	2	(‘WHO	Diabetes’,	2015).	Type	2	diabetes	is	a	complex	chronic	

condition	that	requires	individuals	to	undertake	challenging	behavioural	changes	in	

order	to	self-manage	the	disease.	Effective	self-management	controls	the	symptoms	of	

type	2	diabetes	and	improves	individuals'	health	outcomes.		

Mobile	devices	with	online	connectivity	such	as	smartphones	and	tablets,	as	well	

as	the	software	applications	(apps)	they	utilise,	have	evolved	rapidly	in	recent	years.	

Many	health	and	lifestyle	apps	are	ideally	placed	to	facilitate	the	kinds	of	behavioural	

change	that	are	required	to	effectively	self-manage	chronic	conditions	such	as	type	2	

diabetes.	However,	less	is	known	about	why	some	individuals	derive	greater	benefits	

from	utilising	mobile	devices	to	assist	their	self-management	than	others.	Despite	the	

fact	that	some	people	who	have	been	diagnosed	with	type	2	diabetes	use	mobile	devices	

to	fulfil	other	routine	functions	in	their	everyday	lives,	they	do	not	always	utilise	their	

devices	to	facilitate	their	diabetes	self-management.		

This	research	examines	the	differences	between	those	who	have	adopted	mobile	

devices	to	facilitate	self-management	of	type	2	diabetes	and	those	that	have	not.	In	

doing	so	it	contributes	to	existing	research,	by	identifying	psychological	and	behavioural	

traits	that	make	some	people	more	pre-disposed	to	adopting	mobile	devices	to	facilitate	

their	self-management	behaviours.		

	

1.1	Mobile	devices	and	mHealth	
	

Mobile	devices	have	become	indispensable	accoutrements	of	daily	life	for	many	

individuals,	and	are	increasingly	becoming	integrated	into	everyday	lives	and	routines.	

Their	functionality	brings	benefits	for	many	people.	Constant	connectivity	to	the	

internet	has	enhanced	social	interaction	in	some	elements	of	society,	people	enjoy	
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access	to	a	huge	variety	of	entertainment,	ecommerce	has	revolutionised	the	way	that	

individuals	access	and	spend	their	money,	and	a	vast	repository	of	online	information	

has	provided	timely	access	to	data	and	knowledge	at	an	unprecedented	rate.			

Mobile	health	(mHealth)	encompasses	the	use	of	mobile	devices	for	the	

communication	of	health	information	between	clinicians,	patients,	health	systems,	and	

databases.	The	Global	Observatory	for	eHealth	(WHO,	2011)	defines	mHealth	as	

‘medical	and	public	health	practice	supported	by	mobile	devices,	such	as	mobile	phones,	

patient	monitoring	devices,	personal	digital	assistants	(PDAs),	and	other	wireless	

devices’	(p.	6).	The	convergence	of	four	separate	pervasive	technologies	facilitates	

mHealth	functionality:	wireless	connectivity,	ubiquitous	computing,	unnoticeable	

monitoring,	and	social	networking	(Mehregany	&	Saldivar,	2012).	

mHealth	technology	benefits	different	healthcare	stakeholders.	While	clinicians	

and	health	professionals	can	employ	mobile	devices	to	support	their	roles	as	caregivers	

(Conn,	2013),	this	thesis	focuses	on	the	use	of	mobile	devices	by	individuals	to	facilitate	

the	management	of	their	own	health.	Specifically,	it	examines	the	utilisation	of	mHealth	

to		facilitate	the	self-management	of	type	2	diabetes,	and	investigates	why	some	

individuals	are	more	successful	adopters	of	the	technology	than	others.		

Mobile	technology	has	been	shown	to	effectively	facilitate	behavioural	change	such	

as	smoking	cessation,	weight	loss,	improved	physical	activity,	and	diabetes	management	

(Fiordelli,	Diviani	&	Schulz,	2013).	Previous	research	has	also	examined	the	importance	

of	mHealth,	and	its	ability	to	contribute	to	changes	in	individuals’	health	status.	Hamine,	

Gerth-Guyette,	Faulex,	Green	and	Ginsburg	(2015)	found	that	the	increasing	popularity	

of	various	different	mobile	technologies	was	contributing	to	their	utilisation	to	support	

healthcare,	and	mHealth	interventions	have	improved	health	outcomes	for	individuals	

diagnosed	with	chronic	conditions	such	as	type	2	diabetes	(El-Gayar,	Timsinar,	Nawar	&	

Eid,	2013b;	Garabedian,	Ross-Degnan	&	Wharam,	2015;	Wu,	Guo,	&	Zhang,	2019).		

	

1.2	Diabetes	
	

Diabetes	mellitus	(diabetes)	is	caused	when	the	pancreas	fails	to	produce	enough	

insulin,	or	the	human	body	fails	to	effectively	use	the	insulin	that	is	created.	Type	1	

diabetes	is	caused	by	deficient	insulin	production,	which	results	in	the	inability	to	turn	
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glucose	into	energy.	Type	2	diabetes	is	caused	by	the	body's	inability	to	effectively	use	

the	insulin	produced	by	the	pancreas,	or	the	failure	to	produce	enough	of	it.		

Diabetes	is	the	fastest	growing	chronic	condition	in	Australia	(‘Diabetes	in	

Australia’,	2015).	A	chronic	condition	is	defined	by	the	Australian	Government	

Department	of	Health	(2014)	as	a	condition	that	is	likely	to	be	present	for	more	than	six	

months,	and	by	the	Royal	Australian	College	of	General	Practitioners	(RACGP)	as	a	

condition	that	is	generally	of	long	duration	and	slow	progression	(RACGP,	2011).	By	

December	2018	the	National	Diabetes	Service	Scheme	(NDSS)	held	registrations	for	over	

1.3	million	people	in	Australia	with	diabetes,	87%	of	whom	have	type	2	(‘All	types	of	

diabetes’,	2018).	In	the	twelve	months	to	December	2018,	the	NDSS	registered	the	

equivalent	of	169	new	cases	of	type	2	diabetes	in	Australia	every	day	(‘Type	2	diabetes’,	

2018).	The	Australian	Bureau	of	Statistics'	(ABS)	2017-18	National	Health	Survey	First	

Results	report	showed	that	one	in	twenty	Australians	aged	18	and	over	have	been	

diagnosed	with	diabetes	(‘Diabetes	mellitus’,	2018).	Data	collected	by	the	ABS	showed	

that	4.1%	of	the	Australian	population	were	diagnosed	with	type	2,	and	a	further	3.1%	

were	categorised	at	high	risk	of	developing	the	disease	(‘Diabetes	mellitus’,	2018).	

Globally	there	is	huge	growth	in	the	prevalence	of	diabetes.	The	rule	of	halves	

framework	(Hart,	1992)	explains	the	diabetes	burden	and	highlights	unmet	clinical	

needs.	It	states	that	of	the	total	number	of	people	with	diabetes,	about	half	are	

diagnosed,	of	whom	about	half	receive	medical	care,	of	whom	about	half	achieve	

treatment	targets,	of	whom	about	half	achieve	desired	outcomes.	Recent	research	on	the	

diabetes	burden	in	Australia	(Sainsbury,	Shi,	Flack,	&	Colagiuri,	2018)	found	that	the	

rule	of	halves	largely	holds	true,	although	the	authors	amended	the	framework	to	state	

that	of	the	estimated	1.7	million	people	in	Australia	with	diabetes,	about	70%	are	

diagnosed,	of	whom	about	half	are	receiving	standard	care,	of	whom	about	half	are	

reaching	treatment	targets,	no	more	than	half	of	whom	are	experiencing	complications.		

Diabetes	cannot	be	cured	by	medical	intervention	alone,	individuals	with	the	

disease	are	required	to	self-manage	the	condition	by	modifying	their	lifestyle	and	

managing	their	healthcare	in	order	to	reduce	the	onset	of	symptoms,	and	avoid	further	

medical	complications	(RACGP,	2011).	Initially	type	2	diabetes	may	be	managed	by	a	

change	of	diet	and	exercise,	and/or	oral	glucose	lowering	drugs.	However,	the	

administration	of	insulin	may	become	necessary	if	lifestyle	changes	and	oral	drugs	fail	to	

effectively	manage	the	condition	(Australian	Government	Department	of	Health,	2014).	
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A	crucial	element	of	self-management	is	the	role	that	individuals	themselves	play	in	the	

process	(Campbell,	Dunt,	Fitzgerald	&	Gordon,	2013).	Effective	diabetes	self-

management	is	an	activity	that	should	be	both	habitual	and	perpetual.	However,	the	

required	lifestyle	modifications	to	effectively	self-manage	type	2	diabetes	can	be	very	

challenging	for	some	individuals,	especially	when	factored	into	daily	routines	that	may	

be	fraught	with	existing	stress	and	activities	(Hinder	&	Greenhalgh,	2012).	Mobile	

devices	such	as	smartphones	and	tablets	are	increasingly	becoming	an	integral	part	of	

everyday	routines.	They	are	also	ideally	placed	to	facilitate	behavioural	changes	that	can	

improve	health	outcomes,	and	many	apps	are	now	available	to	assist	people	with	

different	elements	of	diabetes	self-management	(Hood	et	al.,	2016;	Pal	et	al.,	2013).		

	

1.3	Digital	engagement	and	the	digital	divide	
	

Access	to	digital	technologies	and	online	engagement	are	not	universally	equitable	

across	all	elements	of	society.	Research	has	shown	that	demographic	factors	such	as	age	

(Hargittai,	2002;	Livingstone	&	Helsper,	2007),	socioeconomic	status	(Livingstone	&	

Helsper,	2007;	Robinson,	2009),	gender	(Hargittai	&	Hinnant,	2008;	Livingstone	&	

Helsper,	2007),	and	levels	of	education	(Hargittai	&	Hinnant,	2008)	can	impact	

individuals’	interaction	with	online	technology.	Digital	skills	are	also	an	essential	

component	of	engagement	(Hargittai,	2002;	Hargittai,	2010;	Park	2012),	and	some	

individuals	lack	the	motivation	to	connect	and	commit	to	digital	technology	(Selwyn,	

2003;	Selwyn	2006).		

If	inequities	exist	in	digital	engagement	within	society,	do	the	same	issues	impact	

mHealth	adoption?	Is	there	a	shift	in	terms	of	the	adoption	of	digital	and	online	

technology	within	a	healthcare	context?	To	date	research	into	the	digital	divide	and	

mHealth	adoption	and	utilisation	have	largely	been	conducted	in	isolation.	A	new	

approach	is	needed	in	order	to	combine	the	two	distinct	bodies	of	knowledge	that	exist,	

in	order	to	fully	understand	the	barriers	to	and	enablers	of	mHealth	adoption.		
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1.4	The	knowledge	gap	
	

The	recent	surge	in	published	literature	on	mHealth	has	mainly	focused	on	clinical	

trials	and	pilot	studies	of	technology	(Hou	et	al.,	2018).	Research	regarding	a	theoretical	

understanding	of	how	and	why	individuals	adopt	mHealth	has	been	scarce.	The	nuances	

of	different	health	conditions	each	present	their	own	distinct	problems	that	often	

require	unique	solutions.	Because	of	this,	an	approach	to	researching	the	discipline	of	

mHealth	from	a	broad	perspective,	that	encompasses	the	potential	the	technology	offers	

to	address	the	entire	spectrum	of	health	challenges	that	exist,	would	be	problematic	and	

impractical.	Instead,	this	research	project	focuses	on	the	self-management	of	type	2	

diabetes,	and	specifically	examines	why	some	individuals	are	more	pre-disposed	to	

adopting	mHealth	to	facilitate	and	maintain	the	behavioural	changes	that	are	necessary	

to	manage	the	associated	symptoms.		

Existing	research	suggests	that	mHealth	adoption	for	people	with	type	2	diabetes	

can	improve	health	outcomes,	and	offer	practical	and	effective	support	to	individuals	

while	they	make	the	difficult	adjustments	to	lifestyle	and	behavioural	change	that	are	

necessary	following	diagnosis	(Bonoto	et	al.,	2017;	El-Gayar	et	al.,	2013b).	However,	less	

is	known	about	why	some	individuals	derive	greater	benefits	than	others	from	mHealth,	

and	how	varying	digital	skills	and	engagement	levels	impact	utilisation.		

Research	has	highlighted	the	knowledge	gap	that	exists	with	regard	to	the	uptake	

of	mHealth	to	facilitate	the	self-management	of	type	2	diabetes.	El-Gayar,	Timsina,	

Nawar	and	Eid	(2013a)	propose	that	further	research	is	required	to	understand	and	

improve	adoption	rates	before	information	technology	(IT)	can	have	a	significant	impact	

on	the	self-management	of	diabetes.	Nelson	et	al.	(2016)	identify	a	need	for	future	

research	that	addresses	factors	that	impede	mHealth	engagement	for	low-income	adults	

with	type	2	diabetes,	in	order	to	facilitate	equitable	intervention	impact.	In	an	

overarching	review	of	15	different	systematic	reviews	that	examines	the	impact	of	

mHealth	interventions	for	individuals	diagnosed	with	diabetes,	Kitsiou,	Paré,	Jaana	and	

Gerber	(2017)	call	for	more	research	that	specifically	examines	the	mechanisms	of	

behavioural	change	and	how	those	factors	impact	the	adoption	of	mHealth.	Hou	et	al.	

(2018)	call	for	more	research	that	investigates	the	relationship	between	age	and	the	

uptake	of	diabetes	apps.		
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This	thesis	aims	to	address	these	issues,	and	in	doing	so	contribute	to	a	deeper	

understanding	of	why	some	people	diagnosed	with	type	2	diabetes	achieve	greater	

success	with	integrating	mHealth	into	their	self-management	routines.	Specifically,	this	

study	contributes	to	existing	research	by	applying	behavioural	theories	of	self-efficacy	

and	locus	of	control	to	digital	health	engagement,	and	in	doing	so	provides	an	in-depth	

account	of	how	people	utilise	mobile	devices	to	help	self-manage	type	2	diabetes.		

	

1.5	The	problem	statement	
	

The	range	of	mobile	devices,	and	the	functions	that	they	are	capable	of	performing,	

has	grown	enormously	in	recent	years.	A	diverse	array	of	apps	are	available	that	assist	

individuals	to	manage	a	healthy	lifestyle,	and	monitor	and	record	their	biometric	and	

physiological	data.	Some	apps	are	specifically	designed	for	individuals	with	type	2	

diabetes,	while	others	offer	functions	that	are	ideally	suited	to	facilitating	self-

management	behaviours.	These	apps	are	widely	available	and	in	many	cases	free	of	

charge.	However,	not	all	individuals	who	have	been	diagnosed	with	a	chronic	condition	

such	as	type	2	diabetes,	make	use	of	these	resources	to	facilitate	their	self-management	

behaviours.	Although	some	utilise	mobile	devices	for	other	functions	that	form	part	of	

their	everyday	routines,	they	are	unable	to	commit	to	mHealth	adoption,	defined	for	the	

purpose	of	this	thesis	as	continuous	and	meaningful	mHealth	engagement	that	could	

lead	to	healthier	outcomes,	and	the	abatement	of	some	of	their	symptoms.		

This	research	project	explores	the	differences	between	those	who	have	

successfully	adopted	mHealth	technology	in	order	to	facilitate	the	self-management	of	

type	2	diabetes	and	those	who	have	not.	By	understanding	what	the	barriers	and	

enablers	of	mHealth	adoption	are,	it	may	be	possible	to	suggest	strategies	that	

encourage	people	to	utilise	mobile	technology	for	health	management,	especially	among	

those	who	already	use	mobile	devices	in	other	areas	of	their	lives.		

	
	

1.6	The	method	of	investigation	and	format	of	this	thesis	
	

Because	of	the	paucity	of	research	literature	investigating	this	particular	element	

of	mHealth,	a	mixed	methodology	was	employed.	In	the	first	phase	an	inductive	
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approach	initiated	the	investigation,	allowing	the	researcher	to	explore	the	nuances	of	

mHealth	adoption	and	diabetes	self-management	from	the	participants'	points	of	view	

with	semi-structured	interviews.	The	findings	of	this	phase	led	to	concepts	that	were	

subsequently	operationalised	and	tested	in	a	deductive	manner	with	online	self-

administered	surveys.		

The	research	design	adopted	for	this	project	conforms	to	the	framework	described	

by	Creswell	and	Plano	Clark	(2011)	as	an	‘exploratory	sequential	design’	(p.	86).	The	

design	consists	of	four	separate	elements	that	build	on	each	other	in	chronological	order.	

The	first	step	requires	the	design,	implementation,	and	completion	of	the	qualitative	

phase	of	investigation.	The	second	step	builds	on	the	qualitative	results	by	refining	

research	questions	for	the	quantitative	phase,	and	designing	an	instrument	to	collect	

quantitative	data.	The	third	step	requires	the	implementation	and	completion	of	the	

quantitative	phase	of	investigation.	The	fourth	and	final	step	interprets	the	connected	

results,	and	discusses	the	extent	to	which	the	quantitative	findings	triangulate	the	

qualitative	results.		

The	actions	undertaken	in	each	step	of	the	design	rely	on	the	outcome	of	the	

previous	step.	Therefore,	the	thesis	structure	reflects	Creswell	and	Plano	Clark's	(2011)	

design,	and	the	two	separate	phases	of	qualitative	and	quantitative	research	are	

presented	sequentially	from	methodology	to	findings.	The	structure	of	this	thesis	is	

unconventional,	as	the	two	phases	of	the	project	are	presented	as	self-contained	

independent	studies	in	the	following	chapters.	But	this	format	allows	for	the	most	

logical	and	straightforward	presentation	of	the	research	process	that	was	undertaken,	as	

well	as	the	subsequent	findings	that	emerged.	

Following	this	introductory	chapter,	a	second	chapter	encompasses	a	literature	

review	that	examines	research	from	different	disciplines	that	are	crucial	to	the	research	

topic.	Understanding	diabetes	and	the	importance	of	self-management	to	individuals’	

health	outcomes	is	explained	in	the	first	section	of	the	literature	review.	Following	the	

self-management	research,	the	literature	concerning	digital	engagement,	digital	literacy,	

and	the	digital	divide	are	explored.	Digital	engagement	and	health	are	also	discussed,	

along	with	the	emerging	literature	on	mHealth	and	its	relevance	to	diabetes	and	self-

management.	

	 Chapter	three	discusses	the	research	design	that	was	adopted	for	this	

investigation.	The	paucity	of	previous	research	that	explicitly	examines	barriers	and	
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enablers	to	mHealth	adoption	led	to	a	mixed	methods	approach.	The	nuances	of	

research	paradigms	are	considered,	as	well	as	the	strengths	and	weaknesses	of	

qualitative	and	quantitative	methodologies	in	isolation,	and	the	advantages	of	combining	

them	in	a	mixed	methodology.	The	intricacies	of	Creswell	and	Plano	Clark’s	(2011)	

exploratory	sequential	design	are	also	explained.		

Creswell	and	Plano	Clark	(2011)	stress	the	need	for	qualitative	findings	to	be	

established	in	an	exploratory	sequential	design,	before	quantitative	research	questions	

can	be	finalised.	Therefore,	the	fourth	chapter	of	this	thesis	describes	the	entirety	of	the	

qualitative	phase	of	research	that	was	undertaken,	from	the	formulation	of	research	

questions,	through	participant	recruitment,	data	collection	and	analysis,	to	the	findings	

that	emerged.	These	findings	led	to	the	quantitative	phase	of	the	research.	

	 The	fifth	chapter	describes	the	quantitative	phase	of	research.	The	qualitative	

findings	that	are	revealed	in	chapter	four	influence	the	formulation	of	quantitative	

research	questions.	Chapter	five	details	the	methods	that	were	engaged	in	order	to	

answer	the	research	questions	for	the	quantitative	phase,	the	design	of	an	online	self-

administered	survey,	recruitment	of	participants,	data	collection	and	analysis,	and	the	

results	that	were	achieved.		

Chapter	six	integrates	the	findings	from	both	the	quantitative	and	qualitative	

phases,	and	discusses	how	they	relate	to	each	other	within	the	context	of	previous	

research.		

Finally,	chapter	seven	draws	conclusions	from	the	research	findings	that	emerged	

from	this	project.	The	significance	of	the	research	and	contribution	to	knowledge	are	

also	presented	in	the	final	chapter.	
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Chapter	2:	Literature	Review	
	

2.1	Introduction	
	

This	chapter	will	discuss	the	published	literature	that	is	relevant	to	this	research	

project.	An	understanding	of	diabetes	and	the	self-management	regimes	that	are	so	

important	to	control	symptoms	of	the	condition	is	a	crucial	foundation	of	this	study.	

Effective	self-management	of	type	2	diabetes	is	a	fundamental	requirement	for	those	

diagnosed	with	the	condition,	in	order	to	augment	their	health	status.	The	key	to	

successful	self-management	lies	in	mastering	and	maintaining	behavioural	changes	that	

lead	to	healthier	outcomes.	The	psychology	of	behavioural	change	is	central	to	making	

the	necessary	changes	to	lifestyle	that	are	required	post-diagnosis.	The	other	integral	

component	of	this	research	project	is	digital	engagement	and	mHealth	adoption.	The	

literature	in	this	field	has	proliferated	in	recent	years	as	the	evolution	of	technology,	

particularly	mobile	devices,	has	gathered	pace.	This	chapter	examines	the	importance	of	

digital	engagement	to	healthcare,	and	focuses	on	developments	in	mHealth	that	are	

relevant	to	the	self-management	of	chronic	conditions	such	as	type	2	diabetes.		

	

2.2	Types	of	diabetes		
	

In	order	for	the	human	body	to	function	effectively	people	need	to	convert	glucose,	

which	is	derived	from	food	that	is	ingested,	into	energy.	This	process	occurs	in	healthy	

individuals	when	the	pancreas	produces	a	hormone	called	insulin,	which	regulates	blood	

sugar,	and	is	essential	to	the	energy	conversion	process	(‘What	is	Diabetes?’,	2011;	

‘Diabetes’,	2013).	However,	in	some	cases	the	pancreas	fails	to	produce	enough	insulin,	

or	the	human	body	fails	to	effectively	use	the	insulin	that	is	created,	and	this	results	in	

the	body's	inability	to	control	the	level	of	glucose	in	the	blood.	These	circumstances	can	

cause	diabetes,	and	if	left	uncontrolled	this	commonly	results	in	hyperglycaemia,	or	

raised	blood	sugar.	Prolonged	hyperglycaemia	leads	to	many	of	the	body's	systems,	

especially	nerves	and	blood	vessels,	becoming	badly	damaged.	Diabetes	increases	the	

risk	of	heart	disease	and	stroke,	as	well	as	blindness	and	kidney	failure.	When	combined	
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with	reduced	blood	flow	diabetes	can	cause	neuropathy,	or	nerve	damage,	in	the	feet	

that	subsequently	increases	the	chances	of	foot	ulcers	and	infections,	and	can	result	in	

limb	amputations	(‘Diabetes’,	2013).		

Type	1	diabetes	has	no	cure	and	cannot	be	prevented.	It	is	an	autoimmune	

condition	that	occurs	when	an	individual’s	own	immune	system	begins	destroying	the	

cells	in	the	pancreas	that	produce	insulin.	People	with	Type	1	diabetes	depend	on	

insulin	medication	every	day	in	order	to	replace	the	insulin	that	their	pancreas	fails	to	

produce	(‘Type	1	diabetes’,	2015).	Without	regular	insulin	injections,	individuals	with	

type	1	diabetes	would	burn	their	own	body	fat	as	a	substitute,	which	would	result	in	the	

dangerous	and	potentially	fatal	build-up	of	chemical	substances	in	the	blood,	a	condition	

called	ketoacidosis	(‘Type	1	diabetes’,	2015).		

Type	2	diabetes	is	a	condition	that	generally	occurs	in	individuals	aged	over	45	

years,	although	younger	people	are	increasingly	being	diagnosed	(‘Type	2	diabetes’,	

2015).	Of	those	in	Australia	who	self-reported	a	type	2	diabetes	diagnosis	in	2015,	5.2%	

were	younger	than	55	years,	and	greater	prevalence	of	the	condition	increased	with	age	

(‘Diabetes	snapshot,	how	many	Australians	have	diabetes?’,	2018).	Like	type	1	its	exact	

cause	is	unknown,	although	behavioural	factors	such	as	poor	diet	and	a	sedentary	

lifestyle,	as	well	as	some	ethnicities,	can	be	associated	with	an	increased	prevalence	of	

type	2	diabetes.	As	with	type	1	strong	genetic	and	family	related	risk	factors	are	also	

significant	(‘Type	2	diabetes’,	2015).		

Gestational	diabetes	occurs	during	pregnancy	and	symptoms	will	usually	recede	

after	childbirth,	however,	some	women	continue	to	experience	high	blood	glucose	levels	

(BGLs)	after	their	baby	is	born.	A	diagnosis	of	gestational	diabetes	will	increase	the	risk	

of	a	woman	developing	type	2	in	their	future,	and	the	baby	may	also	be	at	increased	risk	

of	developing	type	2	later	in	life	(‘Gestational	diabetes’,	2015).	

Other	very	rare	forms	of	diabetes	also	exist.	Some	are	caused	by	genetic	mutations	

such	as	the	seven	different	types	of	maturity	onset	diabetes	of	the	young	that	account	for	

1%	of	all	forms	of	diabetes	mellitus	(Mihai,	Mihai,	Cijevschi-Prelipcean,	&	Lăcătuşu,	

2012).	Alström	syndrome,	Wolfram	syndrome	and	monogenetic	diabetes	are	also	

caused	by	genetic	disorders.	Neonatal	diabetes	is	diagnosed	in	children	under	six	

months	of	age,	while	latent	autoimmune	diabetes	in	adults,	sometimes	referred	to	as	

late	onset	diabetes,	is	usually	diagnosed	in	adults	over	the	age	of	30.	Brittle	diabetes,	

cystic	fibrosis	related	diabetes	and	chronic	pancreatitis	associated	diabetes	are	more		
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examples	of	very	rare	types	of	the	disease	(‘Forms	Of	Diabetes’,	n.d.;	Mihai	et	al.,	2012;	

‘Other	types	of	diabetes’,	n.d.).	

A	measure	of	glycosylated	haemoglobin,	usually	referred	to	as	HbA1c,	establishes	

the	average	level	of	blood	glucose	over	the	preceding	six	to	eight	weeks	(Phillips,	2012).	

This	clinical	measure	is	regarded	as	the	most	important	when	assessing	the	

effectiveness	of	an	individual’s	diabetes	control,	and	a	target	HbA1c	level	for	people	

diagnosed	with	type	2	diabetes	is	generally	≤	7%,	although	clinicians	should	set	

individualised	targets	depending	on	a	patient’s	own	particular	circumstances	(Phillips,	

2012).		The	HbA1c	test	is	different	to	a	BGL	reading	that	someone	with	type	2	diabetes	

usually	takes	themself	at	home,	and	only	gives	information	about	the	level	of	sugar	in	

the	blood	at	that	particular	time	(‘HbA1c	test’,	n.d.;	‘What	is	HbA1c?’,	n.d.).		

The	Australian	Institute	of	Health	and	Welfare	(AIHW)	states	that	there	were	

16,400	deaths	in	Australia	in	2015	due	to	diabetes,	and	55%	of	those	were	attributed	to	

type	2	(‘Diabetes	snapshot,	how	many	Australians	have	diabetes?',	2018).	Overall	

diabetes	was	a	contributory	factor	in	10%	of	all	deaths	in	Australia	in	2015	(‘Diabetes	

snapshot,	how	many	Australians	have	diabetes?’,	2018).	Diabetes	is	often	not	listed	as	

the	underlying	cause	of	mortality	because	it	is	not	the	disease	itself	that	leads	directly	to	

death,	but	one	of	its	associated	complications	that	is	listed	on	a	death	certificate.	There	

were	also	980,000	hospitalisations	where	type	2	diabetes	was	listed	as	the	principal	or	

additional	diagnosis	in	2015	and	2016	(‘Diabetes	snapshot,	how	many	Australians	have	

diabetes?’,	2018).	Hospitalisation	rates	for	type	2	diabetes	also	increase	with	age,	with	

87%	occurring	in	those	who	are	55	years	of	age	or	older	(‘Diabetes	snapshot,	how	many	

Australians	have	diabetes?’,	2018).		Socioeconomic	disadvantage	is	associated	with	

higher	diabetes	prevalence,	hospitalisation	and	mortality	rates	(‘Diabetes	snapshot,	how	

many	Australians	have	diabetes?’,	2018).	Rates	of	diabetes	have	tripled	in	Australia	

between	1990	and	2015,	and	during	that	time	the	proportion	of	the	population	with	the	

condition	has	risen	from	1.4%	to	4.7%	(‘Diabetes	snapshot,	how	many	Australians	have	

diabetes?’,	2018).	

	

	



	

Chapter	2	 12	

2.3	Diabetes	Self-management	

2.3.1	The	importance	of	self-management	
	

The	purpose	of	diabetes	care	is	to	enhance	self-management	in	order	to	reduce	

mortality,	morbidity	and	healthcare	costs,	while	improving	health	outcomes	for	

individuals	(Wilkinson,	Whitehead	&	Ritchie,	2014).	Achieving	these	outcomes	requires	

considerable	behavioural	modification	by	people	with	diabetes	(Nijland	et	al.,	2009),	

and	successful	self-management	is	determined	by	an	individual's	ability	to	control	acute	

and	chronic	symptoms	and	complications	of	the	disease	(Wilkinson	et	al.,	2014).		

Self-management	describes	the	activities	undertaken	by	individuals	themselves	to	

actively	manage	a	chronic	illness	(Schulman-Green,	Jaser,	Park,	&	Whittemore,	2016).	A	

chronic	condition	requires	emphasis	on	self-management,	and	the	individual	who	has	

been	diagnosed	with	a	chronic	condition	must	also	assume	the	role	of	principal	care	

giver,	by	taking	an	active	and	informed	role	in	their	own	physiological,	physical	and	

social	aspects	of	healthcare	(Swendeman,	Ingram,	&	Rotheram-Borus,	2009).		

The	adoption	of	effective	self-management	behaviours	by	the	individual	diagnosed	

with	diabetes	plays	a	vital	role	in	treatment	of	the	disease	and	helps	to	reduce	its	

symptoms	(Baghbanian	&	Tol,	2012).	The	acquisition	of	various	skills	is	a	crucial	

element	of	learning	to	self-manage	effectively	(Austin,	2011).	The	personal	

characteristics	of	chronic	disease	patients	can	influence	adherence	to	treatment	and	the	

effectiveness	of	self-management	education	(Bagnasco	et	al.,	2014).	Schulman-Green	et	

al.	(2016)	describe	five	categories	of	factors	that	can	impact	self-management:	Personal	

and/or	lifestyle	characteristics,	health	status,	resources,	environmental	characteristics	

and	health	systems.		

Adherence	to	chronic	disease	management	is	critical	to	achieving	improved	health	

outcomes,	quality	of	life,	and	cost-effective	healthcare.	As	the	burden	of	chronic	diseases	

continues	to	grow	globally,	so	does	the	impact	of	non-adherence.	Because	of	the	

incurable	nature	of	most	chronic	conditions,	self-management	routines	need	to	be	

adhered	to	for	a	lifetime	in	order	to	maximise	health	benefits.	However,	previous	

research	has	shown	that	self-management	interventions	are	often	short	lived,	and	

sometimes	disappear	completely	a	few	years	post	diagnosis	(Miller,	Lasiter,	Bartlett	

Ellis,	&	Buelow,	2015).		
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The	concept	of	self-management	must	be	interpreted	within	context,	and	its	

meaning	cannot	be	assumed	to	be	politically,	culturally,	or	socially	neutral.	Failure	to	

self-manage	generally	occurs	in	contexts	where	people's	material,	intellectual	or	

emotional	resources	are	stretched	by	elements	that	commonly	included	poverty,	low	

health	literacy	or	a	demanding	family	or	social	situation	(Henderson,	Wilson,	Roberts,	

Munt	&	Crotty,	2014).	The	difficulty	of	self-management	is	compounded	when	more	

than	one	of	these	factors	is	present	and	they	interact	with	each	other	(Hinder	&	

Greenhalgh,	2012).		

Despite	the	fact	that	mobile	digital	technologies	can	facilitate	self-management	

behaviours	(El-Gayar	et	al.,	2013b;	Garabedian	et	al.,	2015;	Wu	et	al.,	2019),	less	is	

known	about	how	and	why	certain	individuals	derive	greater	success	than	others	from	

mHealth	engagement	(Hou	et	al.,	2018;	Kitsiou	et	al.,	2017;	Nelson	et	al.,	2016).	

	

2.3.2	Self-management	behaviours	
	

Alexandre,	Desrichard,	Burnand	and	Peytremann-Bridevaux	(2017)	explain	that	

despite	the	differences	between	type	1	and	type	2	diabetes,	there	are	core	self-

management	behaviours	that	are	common	to	both	conditions.	These	are	taking	

medication,	self-monitoring	BGLs,	foot	care,	eating	healthily,	exercising	regularly,	

achieving	and	maintaining	a	healthy	body	weight,	limiting	alcohol	intake,	and	not	

smoking.	Nagelkerk,	Reick	&	Meengs	(2005)	found	that	managing	diet	and	exercise	are	

two	of	the	most	difficult	components	of	self-management	to	adopt	successfully.	Doctors	

play	a	vital	role	in	motivating	patients	to	self-manage	diabetes	effectively,	but	other	

supporters	in	the	form	of	family	and	friends,	as	well	as	clinicians	and	allied	health	

professionals	such	as	nutritionists	and	exercise	physiologists,	also	inspire	people	to	

maintain	a	long-term	commitment	to	self-management	(Bhaloo,	Juma	and	Criscuolo-

Higgins,	2017).		

Coyle,	Francis	and	Chapman	(2013)	reviewed	32	research	studies	that	investigated	

the	self-management	of	diabetes,	and	found	that	adherence	to	medication	was	the	most	

common	activity	that	was	undertaken.	Although	other	behaviours,	principally	BGL	

monitoring,	dietary	management,	physical	activity	routines,	and	foot	care	are	also	

considered	to	be	necessary	to	effectively	control	the	symptoms	of	the	disease,	

inconsistencies	existed	in	the	levels	of	intensity	and	fidelity	to	these	other	activities.		
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Acquiring	information	about	diabetes	is	also	an	essential	part	of	both	self-

management	and	the	shared	decision	making	that	takes	place	between	the	individuals	

who	have	been	diagnosed,	and	the	clinicians	that	treat	them	(Weymann,	Hartner,	Petrak	

&	Dirmaier,	2013).	To	successfully	self-manage	their	condition	individuals	must	be	

committed	to	understanding	their	illness,	and	working	with	healthcare	professionals	to	

establish	a	care	plan.	Self-management	requires	collaboration	and	goal	setting	from	a	

team	of	medical	specialists,	with	the	individual	who	has	diabetes	at	the	core	(Coyle	et	al.,	

2013).	Clearly	those	that	understand	the	disease	and	its	complications	are	best	placed	to	

take	positive	action	and	work	towards	healthy	outcomes.		

Diabetes	educators	have	noted	that	the	characteristics	of	individuals	with	diabetes	

who	successfully	self-manage	their	condition	include	accountability,	motivation	for	

change,	and	active	participation.	Barriers	to	diabetes	education	include	ineffective	

communication,	and	some	educators	have	highlighted	the	need	for	enhanced	

communication	between	healthcare	professionals	and	people	with	diabetes,	while	

noting	the	potential	that	smartphones,	computer	programs	and	other	communication	

technologies	hold	for	individuals	who	are	prepared	to	utilise	them	(Dudley,	Heiland,	

Kohler-Rausch	&	Kovic,	2014).		

Bond	and	Hewitt-Taylor	(2014)	found	an	overriding	theme	emerged	from	their	

study	of	four	online	diabetes	discussion	boards	dealing	with	patient	driven	self-

management.	Despite	wanting	to	maintain	a	positive	relationship	with	their	healthcare	

providers,	the	individuals	who	were	contributing	to	the	discussion	boards	wanted	to	

take	the	lead	in	self-managing	their	diabetes,	however	healthcare	providers	were	often	

seen	as	the	gatekeepers	who	could	grant	or	withhold	the	resources	required	for	self-

management.	Poor	social	and	cultural	capital	has	also	disenfranchised	people	with	type	

2	diabetes,	and	prevented	them	from	engaging	with	healthcare	providers	as	partners	in	

care	(Henderson	et	al.,	2014).	

People	with	diabetes	also	find	self-management	easier	in	their	own	homes	while	

following	a	regular	routine,	rather	than	in	unfamiliar	environments.	Other	factors	that	

sometimes	contribute	to	unsuccessful	self-management	are	rooted	in	facets	of	people's	

daily	lives	such	as	childcare,	domestic	duties	and	the	restrictions	or	demands	of	paid	

employment.	(Hinder	&	Greenhalgh,	2012).		

Clearly	the	commitment	that	is	required	to	effectively	self-manage	diabetes	is	

extremely	challenging	for	individuals	that	have	been	diagnosed	with	the	condition,	
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especially	because	of	the	variety	of	different	self-management	behaviours	that	need	to	

be	adhered	to	strictly,	continuously,	and	simultaneously	in	order	to	achieve	positive	

health	outcomes	(Alexandre	et	al.	2017).	

	

2.3.3	The	Australian	context	
	

Hospitalisation	rates	and	deaths	from	diabetes	in	Australia	are	higher	in	remote	

areas	than	in	major	cities,	and	death	rates	are	four	times	higher	among	Aboriginal	and	

Torres	Straights	Island	people	(‘Diabetes	snapshot,	how	many	Australians	have	

diabetes?’,	2018).		Within	Australia	differences	have	been	found	in	self-management	in	

rural	as	opposed	to	urban	settings.	Rural	diabetes	self-management	behaviours	develop	

from	social,	political,	cultural,	and	economic	realities	that	result	from	years	of	rural	

isolation	(Page-Carruth,	Windsor	&	Clark,	2014).	Self-reliance	is	not	only	expected	of	

rural	people,	but	is	a	defining	characteristic	of	their	lifestyle,	and	that	is	compatible	with	

the	behaviours	necessary	to	effectively	self-manage	a	chronic	condition	such	as	type	2	

diabetes.	Attitudes	toward	diabetes	self-management,	and	relationships	with	healthcare	

providers	and	the	Australian	health	service	are	also	framed	by	an	expectation	of	

minimal	support	in	rural	areas,	and	self-reliance	in	outlying	areas	also	engenders	an	

acceptance	of	responsibility	for	poorer	health	outcomes	(Coyle	et	al.,	2013).	Self-

perceived	barriers	to	diabetes	self-management	for	rural	Australians	are	a	lack	of	

knowledge	about	diet	plans,	a	paucity	of	individualised	and	co-ordinated	care	plans,	

limited	resources	to	obtain	equipment	related	to	self-management,	poor	access	to	

diabetes	education,	and	a	lack	of	knowledge	and	adherence	to	medication	(Nagelkerk	et	

al.,	2005).		

	

2.3.4	Digital	technology	and	self-management	
	

Diabetes	self-management	has	evolved	over	time	as	new	technologies	have	been	

introduced	that	have	improved	individuals'	levels	of	knowledge	and	health	information,	

their	compliance	with	treatment	guidelines,	and	facilitated	connections	to	existing	

resources	by	making	communication	more	efficient	(Sherry	&	Ratzan,	2012).	In	recent	

years	with	the	rapid	development	and	uptake	of	mobile	devices,	a	plethora	of	free	and	

paid	for	apps	that	can	be	utilised	for	diabetes	self-management	have	been	made	
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available.	However,	Nijland	et	al.	(2009)	found	that	people	recently	diagnosed	with	type	

2	benefited	most	from	an	online	diabetes	health	application	that	they	tested.	This	

suggests	that	individuals	with	established	habits	of	self-care	are	perhaps	less	likely	to	

adjust	to	new	techniques.	Although	mobile	apps	can	effectively	contribute	to	self-

management	behaviours	(Fiordelli	et	al.,	2013),	their	level	of	widespread	adoption	and	

utilisation	is	still	less	clear.		

Mobile	technologies	are	increasingly	being	used	in	healthcare	and	public	health	

practice	for	patient	communication,	monitoring,	and	education,	as	well	as	to	facilitate	

adherence	to	chronic	diseases	management	(Hamine	et	al.,	2015).	Some	diabetes	

educators	see	great	potential	for	peer	support	through	online	platforms	(Dudley	et	al.,	

2014),	and	clinicians	find	that	patients’	use	of	discussion	forums	and	other	social	media	

platforms	can	facilitate	chronic	disease	self-management	(De	Angelis	et	al.,	2018).		

El-Gayar	et	al.	(2013b)	reviewed	104	published	articles	that	investigated	the	

impact	of	information	technology	(IT)	on	diabetes	self-management,	and	found	that	the	

internet	and	mobile	phones	were	the	most	commonly	utilised	technologies	to	facilitate	

diabetes	self-management.	In	addition,	the	internet	was	most	effective	at	improving	self-

management	outcomes	for		those	with	poorly	controlled	diabetes.		

Social	involvement	with	wider	resources	such	as	community	groups	supports	self-

management,	and	personal	social	networks	also	help	people	to	cope	with	practical	and	

emotional	issues	associated	with	chronic	illnesses	(Reeves	et	al.,	2014).	Peer	support	

may	also	be	facilitated	with	the	use	of	online	groups	and	resources	such	as	blogs	

(Dudley	et	al.,	2014).	Social	media	can	also	complement	an	understanding	of	self-

management	strategies	among	a	subsection	of	the	population	who	are	strongly	

motivated	to	take	control	of	their	type	2	diabetes	(Bond	&	Hewitt-Taylor,	2014).	

Self-management	of	chronic	conditions	can	also	be	augmented	by	engagement	

with	social	resources	such	as	community	groups,	and	personal	social	networks	support	

both	practical	and	emotional	issues	that	may	arise	(Reeves	et	al.,	2014).	Online	groups	

and	other	digital	resources	such	as	blogs	may	also	facilitate	peer	support	(Dudley	et	al.,	

2014),	and	social	media	platforms	can	contribute	to	a	greater	understanding	of	self-

management	strategies	among	an	element	of	the	population	who	are	very	motivated	to	

take	control	of	their	type	2	diabetes	(Bond	&	Hewitt-Taylor,	2014).	While	research	into	

the	effects	of	social	media	platforms	on	diabetes	health	outcomes	is	still	in	its	infancy,	

Fatehi	et	al.	(2018)	point	out	that	the	huge	popularity	of	social	media	among	consumers	
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may	lead	to	health	benefits	for	individuals	through	access	to	shared	information,	a	sense	

of	community,	and	emotional	support	that	may	contribute	to	increased	confidence	for	

individuals	who	are	taking	on	the	challenge	of	diabetes	self-management.	However,	

potential	pitfalls	also	exist,	and	may	include	misinformation	and	incorrect	advice,	

misleading	advertising,	poor	protection	of	privacy	and	a	lack	of	accountability	(Fatehi	et	

al.,	2018).		

While	emphasising	the	need	for	further	research	to	fully	understand	the	potential	

role	of	Facebook	groups	in	chronic	disease	management,	Partridge	et	al.	(2018)	argue	

that	the	popular	social	media	platform	has	the	potential	to	alleviate	the	costly	burden	of	

face-to-face	group	education	for	conditions	such	as	type	2	diabetes.	Group	based	

education	provides	important	opportunities	for	peer	support	and	the	sharing	of	detailed	

information,	however,	the	nature	of	group	meetings	requires	fixed	staffing,	locations	

and	times	that	can	limit	their	reach	despite	their	proven	effectiveness.	Facebook	

reported	two	billion	global	users	in	June	2017	(Nowak	&	Spiller,	2017),	and	its	

continued	growth	has	been	augmented	by	the	continued	uptake	of	older	users	aged	65	

years	or	more	(‘Adults’	media	use	and	attitudes’,	2017).	Because	90%	of	older	users	of	

Facebook	utilise	it	to	share	health	information	(Tennant	et	al.,	2015),	the	universal	

popularity	of	the	pervasive	social	media	platform	has	the	potential	to	contribute	to	a	

new	era	of	health	information	acquisition	and	dissemination	(Partridge	et	al.,	2018).	

The	published	literature	in	this	domain	underpins	the	argument	that	despite	the	

rapid	development	of	mobile	and	online	tools	that	facilitate	diabetes	self-management,	

less	is	understood	about	why	some	individuals	struggle	to	adopt	digital	interventions,	

and	further	research	has	been	called	for	to	improve	understanding	of	the	effective	

uptake	of	the	technologies	(El-Gayer	et	al.,	2013b;	Hou	et	al.,	2018;	Huygens	et	al.,	2016;	

Kitsiou	et	al.,	2017;	Nelson	et	al.,	2016).	

	

2.4	The	psychology	of	behavioural	change	
	

2.4.1	Self-efficacy	
	

As	discussed	in	the	previous	section,	sustaining	effective	self-management	

behaviours	is	very	challenging	for	some	individuals.	Previous	research	has	examined	

why	some	individuals	find	behavioural	change	easier	than	others.		
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Self-efficacy	(Bandura,	1977)	has	been	defined	as	the	confidence	that	an	individual	

has	to	carry	out	a	particular	behaviour	in	order	to	reach	a	specific	goal	(Bodenheimer,	

Lorig,	Halsted	&	Grumbach,	2002).	The	strength	of	an	individual's	self-efficacy	will	

influence	the	initiation	of	a	behaviour,	the	effort	expended,	and	the	length	of	time	that	

will	be	devoted	to	it	in	the	face	of	obstacles	and	adversity	(Bandura,	1977).	

Self-efficacy	is	brought	about	by	a	cognitive	process	that	is	altered	by	different	

factors.	Motivation	is	a	significant	element	of	self-efficacy	and	influences	the	activation	

and	persistence	of	change	behaviour.	Self-efficacy	is	enhanced	by	two	separate	elements;	

the	reinforcement	of	learned	behaviour,	especially	the	rewards	earned	from	previous	

successes,	and	the	evaluation	of	performance,	which	can	be	guided	by	goal	setting	and	

attainment.	The	failure	to	achieve	self-prescribed	standards	may	also	act	as	motivation	

for	certain	individuals.	Discrepancies	between	performance	and	expected	standards	can	

motivate	corrective	behavioural	changes,	which	may	influence	individuals	in	the	same	

way	that	accomplishing	a	targeted	performance	level	may	lead	to	the	realignment	of	

goals	to	a	higher	level.		

Bandura	(1977)	differentiates	elements	of	expectations	contained	within	his	

theoretical	framework	as	efficacy	expectations,	and	outcome	expectations.	Efficacy	

expectations	determine	an	individual's	conviction	that	a	specific	behaviour	can	be	

successfully	performed.	Outcome	expectations	determine	an	individual's	estimation	that	

a	specific	behaviour	will	lead	to	predicted	outcomes.	Outcome	and	efficacy	expectations	

are	characterised	separately	because	an	individual	may	be	convinced	that	a	specific	

activity	will	lead	to	a	predicted	outcome,	however,	if	they	doubt	their	own	ability	to	

perform	that	activity	successfully,	the	knowledge	will	not	influence	their	behaviour.		

Efficacy	expectations	affect	both	the	initiation	and	persistence	of	behaviour.	If	

efficacy	expectations	are	low	enough,	an	individual	may	not	even	attempt	to	change	

their	behaviour.	The	strength	of	efficacy	expectations	also	determines	the	level	of		

commitment	that	people	are	prepared	to	invest	in	changing	behaviour	(Bandura,	1977).		

Bandura	(1977)	concludes	that	efficacy	expectations	contain	four	separate	

elements	of	information:	performance	accomplishments,	vicarious	experience,	verbal	

persuasion	and	physiological	states.	Performance	accomplishments	are	especially	

influential	because	they	are	based	on	personal	experience	of	previous	behavioural	

change.	Preceding	successes	raise	efficacy	expectations,	whereas	repeated	failures	

reduce	them.	But	personal	experience	is	not	the	sole	source	of	information	that	
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individuals	rely	on.	Vicarious	experience,	or	witnessing	the	positive	results	achieved	by	

others	who	adopt	specific	behaviours,	will	also	bolster	efficacy	expectations.	Verbal	

persuasion	may	also	be	a	factor,	although	suggestions	from	third	parties	that	

behavioural	change	is	possible	will	not	be	as	influential	as	previous	rewards	gained	from	

personal	experience.	The	positive	effects	of	verbal	persuasion	may	also	be	susceptible	to	

perceptions	of	trust	and	reliability	in	the	source	of	information,	the	more	credible	the	

source	the	higher	the	likelihood	that	efficacy	expectations	will	be	raised.	In	his	original	

research	Bandura	(1977)	found	that	verbal	influence	was	more	significant	when	aimed	

at	bolstering	outcome	expectations	than	efficacy	expectations.		

Physiological	states	may	impact	individuals	by	triggering	avoidance	behaviour	that	

erodes	motivation	and	persistence.	Doubts	about	the	ability	to	perform	change	

behaviour	may	lead	to	emotional	anxiety	and	stress	that	inhibit	an	individual's	capacity	

to	break	old	habits	and	routines.	Even	when	positive	results	have	been	experienced	

through	changed	behaviour,	the	impact	on	self-efficacy	will	still	be	dependent	on	the	

perceptions	of	innate	ability	and	effort	expended.	Successes	achieved	with	little	effort	

that	are	ascribed	to	ability,	will	reinforce	a	strong	impression	of	self-efficacy,	whereas	

the	expenditure	of	greater	effort	will	lead	to	weaker	perceptions	of	self-efficacy.	

Judgment	about	the	difficulty	of	a	specific	behaviour	will	also	impact	the	attribution	of	

performance	accomplishments	to	perceived	self-efficacy.	Succeeding	at	a	simple	task	

will	add	little	to	a	sense	of	self-efficacy,	whereas	mastering	more	challenging	behaviour	

provides	personal	experience	of	performance	accomplishments	that	in	turn	reinforces	

self-efficacy.			

It	is	important	to	note	that	self-efficacy	is	a	state	that	will	vary	in	different	

circumstances,	and	cannot	be	generalised	to	different	situations	or	behavioural	contexts	

that	individuals	face.	Some	situations	will	require	a	more	determined	application	of	

effort	and	persistence	than	others,	and	involve	greater	risk	of	negative	consequences	if	

behaviour	change	is	not	achieved,	which	will	also	directly	impact	motivation.	

	

2.4.1.1	Self-efficacy	and	self-management	
	

Self-efficacy	is	a	central	concept	in	the	self-management	of	chronic	conditions,	and	

self-management	activity	is	enhanced	in	individuals	with	higher	levels	of	self-efficacy	

(Huang,	Zhao,	Li	&	Jiang,	2014),	specifically	adherence	to	diet	and	exercise	programs	as	
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well	as	proper	utilisation	of	health	services,	blood	sugar	testing	and	compliance	with	

medication	regimes	(Al-Khawaldeh,	Al-Hassan	&	Froelicher,	2012;	King	et	al.,	2010;	Ku	&	

Kegels,	2015).	Teaching	specific	self-management	skills	to	individuals	with	a	chronic	

condition	is	more	effective	than	providing	generic	information	or	general-purpose	

education	programs	for	improving	health	outcomes	(Bodenheimer	et	al.,	2002).	

Many	studies	have	confirmed	the	importance	of	self-efficacy	to	self-management	

behaviours	for	individuals	diagnosed	with	type	2	diabetes	and	other	chronic	conditions.	

Bohanny	et	al.	(2013)	examined	the	relationship	between	health	literacy,	self-efficacy	

and	self-care	behaviours	in	individuals	with	type	2.	Their	quantitative	study	used	a	

survey	questionnaire	that	utilised	established	and	validated	measures	of	health	literacy,	

self-efficacy	and	diabetes	self-care	behaviours.	Their	deductive	approach	allowed	them	

to	quantify	the	key	concepts	in	their	study,	and	test	for	correlations	between	them.	They	

reported	a	strong	relationship	between	self-care	behaviours	and	self-efficacy,	and	

health	literacy	and	self-efficacy.		

When	Bean,	Cundy	and	Petrie	(2007)	looked	for	differences	between	levels	of	self-

efficacy,	illness	perception,	and	diabetes	self-care	in	three	different	ethnic	groups	they	

found	that	the	relationship	between	self-efficacy	and	self-care	remained	fairly	

consistent	for	individuals	from	the	Pacific	Islands,	South	Asian	and	European	

backgrounds.	More	recently	Dehghan	et	al.	(2017)	reported	high	levels	of	correlation	

between	general	self-efficacy	and	diabetes	management	self-efficacy	in	their	survey	of	

212	individuals	diagnosed	with	type	2	diabetes.		

Individual	diabetes	self-management	behaviours	have	also	been	found	to	correlate	

to	self-efficacy.	King	et	al.’s	(2010)	randomised	trial	reported	strong	associations	

between	behaviour	specific	self-efficacy	and	the	self-management	behaviours	of	healthy	

eating	and	physical	activity.	While	Sarkar,	Fisher	and	Schillinger	(2006)	concluded	that	

self-efficacy	correlated	to	several	diabetes	self-management	behaviours	including	diet,	

exercise,	the	self-monitoring	of	BGLs,	and	foot-care.	Al	Aboudi,	Hassali,	Shafie	and	

Saleem’s	(2016)	findings	showed	a	positive	relationship	between	diabetes	self-efficacy	

and	diet,	exercise,	BGL	monitoring,	foot	care,	and	medication	adherence.	
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2.4.2	Locus	of	Control	
	

According	to	Rotter's	(1966)	locus	of	control	theory,	an	individual's	character	

traits	can	impact	attitudes	towards	the	ability	of	their	own	behaviour	to	result	in	

positive	outcomes.	A	condition	of	internality	exists	in	people	who	believe	that	rewards	

for	a	specific	action	are	dependent	upon	their	own	behaviour,	whereas	a	condition	of	

externality	exists	when	the	reward	is	ascribed	to	external	forces	that	are	beyond	that	

person's	control.	Different	factors	such	as	level	of	education	(Wiehe,	1987),	and	poor	

health	in	old	age	(Brothen	&	Detzner,	1983)	can	moderate	levels	of	internality	and	

externality	in	individuals.		

The	potential	for	an	individual	to	engage	in	a	specific	behaviour	is	contingent	upon	

an	expectancy	that	the	behaviour	will	lead	to	some	desired	outcome,	based	on	previous	

experience	from	similar	situations	(Rotter,	1960,	1973).	The	acquisition	of	skills	or	

knowledge	often	occurs	when	reinforcement	is	received	as	a	reward,	be	it	positive	or	

negative,	after	carrying	out	a	specific	behaviour.	Individuals	react	to	this	reinforcement	

differently,	depending	on	whether	they	think	that	their	own	behaviour	has	an	effect	or	

not.	If	the	locus	of	control	is	derived	from	internality	then	continuation	of	the	behaviour	

is	more	likely,	whereas	belief	that	the	cause	is	embedded	in	externality	predicts	

discontinuation	(Rotter,	1966).		This	suggests	that	a	sense	of	internality	is	crucial	to	

successful	self-management	of	chronic	health	conditions	such	as	type	2	diabetes.	

Individuals	must	believe	that	their	own	self-discipline	and	commitment	to	behavioural	

change	will	have	a	positive	impact	on	their	own	health	status	in	order	to	motivate	and	

sustain	their	changed	behaviour.		

	

2.4.2.1	Multidimensional	health	locus	of	control	
	

Locus	of	control	theory	is	further	developed	by	Wallston	(1992),	into	a	

multidimensional	health	locus	of	control	(MHLOC)	scale,	which	measures	both	

internality	and	externality,	but	divides	the	concept	of	externality	into	two	separate	

dimensions	based	on	chance	and	powerful	others.	Unlike	locus	of	control,	which	is	a	

more	consistent	predictor	of	beliefs	and	behaviour,	MHLOC	is	confined	to	the	health	

domain,	where	belief	and	behaviour	are	impacted	by	an	individual's	own	health	status	

and	may	change	as	a	particular	health	situation	changes.		
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An	individual's	internality	or	externality	can	also	be	affected	by	other	factors	such	

as	religious	beliefs	(Wallston	et	al,	1999),	cultural	perceptions	of	illness	and	traditional	

medicine	(Kennedy	et	al,	2008),	their	own	health	status	(Wallston,	1992),	levels	of	

activity	in	old	age	(Lumpkin,	1985),	and	levels	of	educational	achievement	(Kist-Kline	&	

Lipnickey,	1989).		

	

2.4.3	The	interaction	of	self-efficacy,	locus	of	control	and	self-management	
	

Bandura's	(1977)	theory	of	self-efficacy	is	mainly	concerned	with	the	effects	

produced	by	an	individual's	own	actions,	which	result	from	divergent	sources	of	

information.	Rotter's	(1966)	locus	of	control	theory	focuses	on	concepts	of	internality	

and	externality,	the	latter	being	concerned	with	an	individual's	perception	that	rewards	

are	contingent	upon	influences	that	fall	beyond	personal	control.	Bandura	himself	

highlighted	the	importance	of	distinguishing	between	self-efficacy	and	the	locus	of	

casualty.	A	condition	of	internality	does	not	necessarily	translate	to	high	levels	of	self-

efficacy.	If	an	individual	believes	that	outcomes	are	personally	determined,	but	also	

believes	that	they	lack	the	ability	to	adopt	change	behaviour,	low	self-efficacy	would	

result.		

A	high	level	of	externality	on	Wallston's	(1992)	MHLOC	scale,	derived	from	either	

chance	or	powerful	others,	would	presuppose	a	barrier	to	successful	mHealth	adoption	

for	the	self-management	of	type	2	diabetes.	However,	a	condition	of	internality	alone	

will	not	guarantee	appropriation	of	mHealth	either,	because	even	with	a	high	level	of	

internality,	low	self-efficacy	from	either	low	efficacy	expectations	or	low	outcome	

expectations,	may	also	constitute	an	impediment	to	successful	adoption	of	mHealth	to	

self-manage.		

O’Hea	et	al.	(2009)	surveyed	individuals	who	had	been	diagnosed	with	type	2	

diabetes	to	test	the	interaction	of	self-efficacy,	outcome	expectations	and	internality	in	

locus	of	control	on	their	HbA1c	levels.	Their	study	found	that	internality	was	only	

moderately	correlated	to	diabetes	self-efficacy,	and	outcome	expectancy,	suggesting	that	

each	construct	taps	into	a	different	aspect	of	perceived	control.	However,	their	findings	

also	show	that	individuals	with	low	efficacy	expectations	and	low	outcome	expectations,	

but	high	internality	had	better	HbA1c	results.	This	suggests	that	internality	in	health	

locus	of	control	is	a	more	important	factor	for	self-management	in	those	who	do	not	
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possess	high	levels	of	efficacy	expectations	or	outcome	expectations.	Their	results	also	

indicate	that	individuals	with	higher	internality	in	health	locus	of	control	are	more	likely	

to	have	greater	confidence	in	their	own	ability	to	follow	their	doctor’s	advice	about	diet,	

exercise,	medication	and	BGL	monitoring,	as	well	as	more	belief	that	actually	

performing	these	behaviours	will	result	in	better	control	of	their	diabetes,	and	better	

health	outcomes.		

Burford,	Park,	Carpenter,	Dawda	and	Burns	(2016)	undertook	a	longitudinal	

cross-sectional	study	with	28	individuals	who	had	been	diagnosed	with	type	2	diabetes.	

However,	the	online	surveys	that	they	utilised	for	data	collection	also	contained	many	

open-ended	questions	that	yielded	copious	amounts	of	qualitative	data	to	compliment	

the	closed	ended	quantitative	questions.	Their	initial	findings	indicated	that	the	

adoption	of	mobile	tablet	devices	to	facilitate	self-management	increased	an	individual’s	

sense	of	responsibility	for	their	self-management,	which	could	shift	their	locus	of	

control	towards	the	internal	dimension.	However,	they	also	highlighted	the	need	for	

further	quantitative	analysis	to	support	their	emergent	finding.			

Náfrádi,	Nakamoto	and	Schulz	(2017)	carried	out	a	systematic	review	of	published	

literature,	in	order	to	examine	whether	high	levels	of	empowerment	predict	an	outcome	

of	medication	adherence	across	various	medical	conditions.	They	included	154	peer	

reviewed	articles	in	their	analysis,	and	concluded	that	both	self-efficacy	and	internality	

in	health	locus	of	control	promote	medication	adherence.	The	authors	discuss	

similarities	between	the	concepts	of	self-efficacy	and	internality,	as	well	as	the	evolution	

of	locus	of	control	from	Rotters	(1966)	original	conceptualisation	that	internality	and	

externality	sit	at	opposite	ends	of	a	continuum,	to	Wallston’s	(1992)	development	of	

three	separate	scales	for	internality,	externality	due	to	chance	and	externality	related	to	

powerful	others.	Unsurprisingly	for	such	a	large	review,	there	were	conflicting	studies	

in	the	body	of	literature	that	they	examined.	Several	reports	found	no	strong	evidence	

for	a	relationship	between	internal	health	locus	of	control	and	medication	adherence,	

while	some	were	positive	and	one	negative.	A	large	number	found	a	negative	association	

between	externality	chance	and	medication	adherence,	only	one	found	a	positive	link,	

while	most	reported	null	findings.	Three	studies	reported	an	association	between	

medication	adherence	and	externality	due	to	doctors,	while	three	found	no	

connection.	However,	in	individuals	diagnosed	with	chronic	conditions,	notably	

including	diabetes,	internality	was	generally	found	to	promote	adherence	to	medication,	
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and	externality	to	hinder	it.	Their	overall	conclusion	states	that	self-efficacy	is	a	strong	

predictor	of	medication	adherence,	while	internality	in	MHLOC	has	strong	associations	

with	adherence	and	externality	in	MHLOC	has	variable	associations.	However,	it	is	

important	to	note	that	more	than	half	of	the	studies	examined	report	no	association	

between	MHLOC	and	medication	adherence.			

	

2.5	Digital	engagement	
	

The	digital	divide	has	been	defined	in	terms	of	inequalities	that	exist	in	four	

separate	types	of	access	to	digital	technology	and	online	engagement:	physical	access,	

digital	skills,	different	usage,	and	motivation	(van	Dijk,	2012).	These	distinct	elements	

that	contribute	to	the	disparity	in	digital	equality	across	different	groups	within	society	

are	made	up	of	many	contributing	factors,	and	some	have	a	symbiotic	relationship	to	

one	another.		

Quality	of	access	is	an	important	component	of	the	digital	divide.	Robinson	(2009)	

found	that	insufficient	or	low	quality	of	online	access	was	related	to	economic	

disadvantage	in	young	people,	and	restrictions	to	online	access	for	that	section	of	society	

negatively	impacted	their	acquisition	of	online	skills.	Limited	time	spent	engaging	online	

and	searching	for	information	hindered	the	development	of	digital	skills,	which	in	turn	

led	to	an	inability	to	extract	the	maximum	benefit	from	the	finite	time	that	was	spent	

online.		

Higher	quality	of	access	also	leads	to	engagement	with	a	broader	range	of	online	

activities	(Eynon	&	Geniets,	2012).	Internet	access	is	no	longer	a	one	dimensional	issue,	

and	inequalities	exist	within	the	levels	and	nature	of	access.		

Hargittai's	(2002)	conceptualisation	of	a	second	level	digital	divide	refers	to	the	

discussion	surrounding	inequalities	in	digital	engagement	that	will	not	be	resolved	by	

providing	universal	online	access.	Connectivity	is	only	one	component	of	the	factors	that	

contribute	to	the	digital	divide.	Not	possessing	the	required	skills	to	successfully	

navigate	the	internet	is	also	a	factor	that	impinges	upon	online	engagement	(Hargittai,	

2002;	Park,	Middleton	&	Allen,	2013).	

Skill	levels	are	also	a	determinant	of	disparities	in	levels	of	online	engagement.	

Young	people	find	it	much	easier	to	navigate	the	online	environment	than	those	who	are	

older	(Hargittai,	2002).	Web	based	skill	levels	fall	away	as	age	increases,	even	though	the	
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amount	of	time	spent	using	the	internet	has	a	positive	impact	on	acquiring	internet	

navigation	skills	(Hargittai,	2002).	Young	disengaged	users	also	have	lower	perceptions	

of	their	digital	media	literacy	skills,	and	a	lack	of	motivation	to	engage	online	(Park,	

2014).		

Park	(2012)	demonstrates	that	in	order	to	conceptualise	digital	media	literacy,	the	

skills	required	to	utilise	media	content	and	the	media	device,	must	be	considered	

separately.	Elements	of	media	literacy	only	form	part	of	the	overall	ability	required	to	

effectively	utilise	digital	media.	The	interactive	and	participatory	nature	of	digital	media	

introduces	the	concept	of	creating	and	communicating	messages	while	engaged	in	the	

digital	space,	whereas	traditional	media	outlets	only	require	messages	to	be	consumed.	

However,	Park's	(2012)	argument	for	a	new	approach	doesn't	end	there;	digital	media	

users	must	also	acquire	the	media	channels	that	they	choose	to	engage	with,	and	

effectively	search	for	the	specific	voices	that	they	wish	to	hear	from	the	cacophony	of	

online	chatter	that	exists.		

The	ability	to	navigate	the	online	morass	also	requires	the	skill	to	effectively	utilise	

a	device	that	can	translate	the	coded	transmissions	of	digital	communication	into	legible	

mediated	messages.	This	skill	is	quite	separate	to	the	abilities	inherent	in	navigating	the	

traditional	media	that	Park	(2012)	refers	to	as	content	literacy.	This	argument	

challenges	two	assumptions	about	digital	media	literacy.	Firstly,	that	providing	universal	

connections	to	digital	media	will	immediately	eliminate	the	disparity	between	different	

levels	of	information	access.	Secondly,	that	digital	natives	enjoy	an	advantage	in	terms	of	

the	ability	to	access	and	interpret	digital	communication.		

A	consideration	of	individuals'	own	decisions	relating	to	their	information	needs	

are	important	when	determining	factors	that	contribute	to	the	digital	divide	(Selwyn,	

2003).	In	his	exploration	of	non-users	and	low-users	of	computers,	Selwyn	(2006)	

shows	that	the	reasons	for	a	lack	of	engagement	with	technology	are	more	complex	than	

simply	having	access	to	a	computer.	Many	non-using	individuals	rely	on	the	assistance	of	

proxy	users	within	their	social	network	to	engage	on	their	behalf,	when	they	need	to	

enjoy	a	benefit	that	computers	could	provide.	Others	make	an	active	choice	not	to	

engage	with	computers,	and	express	no	desire	or	need	in	their	lives	to	indulge	in	the	

effort	necessary	to	adopt	or	acquire	IT.			

Older	people	have	the	potential	to	reap	many	rewards	from	online	engagement.	

For	example,	online	services	that	facilitate	consumer	behaviour,	as	well	as	learning	and	
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socialising	activities,	can	help	older	individuals	preserve	their	independence	and	quality	

of	life	(Morris,	Goodman	&	Brading,	2007).		The	benefits	of	mobile	device	adoption	for	

older	adults	also	include	a	reduction	in	social	isolation	(Delello	&	McWhorter	2017;	

Winstead	et	al.,	2013).	

Cresci,	Yarandi	and	Morrell	(2010)	researched	older	users	of	IT	and	the	internet,	

and	divided	their	research	participants	into	two	subsections,	'no-nets'	who	do	not	use	a	

computer,	and	'pro-nets'	who	use	and	wish	to	use	a	computer.	Significant	differences	

were	found	between	no-nets	and	pro-nets.	No-nets	were	generally	retired,	older,	less	

well	educated	and	received	a	lower	annual	income	than	pro-nets.	No-nets	also	spent	

more	days	in	hospital,	and	were	more	likely	to	suffer	from	heart	problems,	stroke,	

diabetes	and	hepatitis.	Cresci	et	al.	(2010)	argue	that	no-nets	have	the	most	to	gain	from	

access	and	training	to	use	the	internet	as	a	health	management	tool,	and	call	for	further	

research	to	comprehend	the	no-nets’	perspective	of	the	use	of	IT.		

Pew	centre	studies	have	examined	the	uptake	of	new	technology	by	older	adults	in	

America.	In	a	large	and	nationally	representative	sample,	Smith	(2014)	found	that	older	

Americans	were	less	likely	to	engage	in	online	activities	and	their	associated	

technologies	than	their	younger	counterparts.	Older	American	were	defined	as	those	

who	were	greater	than	65	years.	Two	distinct	groups	of	older	Americans	emerged	from	

the	research.	The	first	group	were	younger,	more	affluent	and	highly	educated,	had	

more	abundant	technological	resources	and	a	positive	disposition	towards	online	

engagement.	The	second	group	who	were	older,	less	affluent,	and	also	suffered	from	

significant	challenges	in	health	and	disability,	were	largely	disconnected	from	online	

services	and	digital	tools	in	terms	of	their	attitudes	and	resources.	Andersen	and	Perrin	

(2017)	highlight	the	age-based	gradient	that	exists	within	the	American	population,	

where	individuals	aged	between	65	and	69	years	are	more	likely	to	use	the	internet	in	

their	everyday	lives	than	those	aged	80	and	more.		

Research	by	Friemel	(2016)	also	cautions	against	treating	those	aged	above	50	or	

60	years	of	age	as	a	homogenous	group	when	it	comes	to	digital	engagement	and	online	

activity,	with	younger	seniors	using	the	internet	considerably	more	than	those	of	more	

advanced	years.	The	reasons	for	this	are	complex,	and	may	not	be	solely	a	cohort	issue.	

As	people	get	older,	physical	dexterity	and	eyesight	may	deteriorate,	and	this	can	make	

it	harder	to	engage	with	digital	technology	(Friemel,	2016).	
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Berkowsky,	Rikard	and	Cotton	(2015)	found	that	individuals	who	are	more	than	

65	years	of	age	are	less	likely	than	other	age	groups	to	adopt	digital	communication	

technologies,	and	also	discontinue	use	with	advancing	age,	the	main	reasons	for	this	

relate	to	attitudinal,	functional	and	physical	factors.		

Longitudinal	research	by	Levine,	Lipsitz	and	Linder	(2017)	that	relied	on	data	

from	the	nationally	representative	American	National	Health	and	Aging	Trends	Survey,	

found	that	the	certain	types	of	declining	health	experienced	by	seniors	could	also	

predict	declining	digital	health	technology	use,	which	could	allow	better	targeting	of	

health	technology	to	older	individuals.	

	

2.5.1	Digital	engagement	in	a	healthcare	context	
	

Baum,	Newman	and	Biedrzycki	(2012)	demonstrate	that	digital	technologies	are	

increasingly	important	to	facilitate	access	to	the	social	determinants	of	health.	These	

include	housing,	employment,	education,	health	information,	and	social	networks.		

Baum	et	al.’s	(2012)	research	identifies	how	individuals	from	low	socio-economic	

groups	experience	difficulties	in	access	and	use	of	digital	technology	and	online	tools,	

and	how	those	difficulties	in	turn	have	an	impact	on	their	access	to	a	range	of	the	social	

determinants	of	health.		

The	increasing	availability	of	broadband	internet	connections	and	online	

connectivity	in	the	United	States	of	America	(USA)	has	led	to	changes	in	the	ways	that	

individuals	and	clinicians	communicate	and	interact.	The	American	Federal	

Communications	Commission	has	published	a	list	of	five	questions	on	its	website	(‘Five	

Questions	You	Can	Ask	Your	Doctor	about	Digital	Health’,	2014)	that	it	suggests	

individuals	ask	their	doctors	in	order	to	understand	how	to	maximise	the	benefit	of	

digital	health	tools.	These	are:	

	

1. I’ve	heard	that	digital	tools	can	help	me	get	healthier	or	stay	well.	What	can	

you	tell	me	about	digital	health?		

2. Are	there	any	digital	health	tools	that	would	be	particularly	useful		given	my	

diagnosis?		

3. Does	your	practice	have	a	patient	portal?		

4. Does	your	patient	portal	include	e-visits?		
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5. What	are	the	best	sources	of	health	information	for	patients	on	the	Web?		

	

The	role	that	individuals	play	in	the	communication,	dissemination	and	creation	of	

health	information	is	contributing	to	a	shift	in	terms	of	the	once	dominant	medical	

authority	model.	The	model	is	being	modified	to	encompass	the	emergence	of	mHealth	

technology	and	new	professional	and	lay	activist	coalitions,	which	force	health	related	

issues	beyond	the	limits	of	purely	medical	discourses,	and	into	the	domains	of	social	and	

political	fields	(Briggs	&	Hallin,	2010).		

Lupton	(2013)	describes	a	discourse	of	'healthism',	which	highlights	the	

importance	of	achieving	and	maintaining	good	health,	and	prioritises	this	aspiration.	

Lupton	(2013)	argues	that	a	section	of	society	that	usually	enjoys	socioeconomic	

privilege,	and	possess	the	educational	and	economic	resources	to	facilitate	devotion	to	

healthism	are	engaged	in	this	discussion.	Healthist	discourses	place	higher	value	on	

those	in	society	who	assume	responsibility	for	their	own	health,	while	stigmatising	

others	who	are	perceived	as	lacking	such	behaviours,	or	who	are	ill,	by	positioning	them	

as	individuals	in	society	who	are	inferior	or	morally	deficient.		

The	placement	of	users	of	digital	technology	who	self-monitor	and	self-track	

individual	physiological	data,	as	responsible	citizens	within	the	discourse	of	healthism,	

has	the	potential	to	shift	the	locus	of	causality	in	doctor	and	patient	relationships	from	a	

situation	where	individuals	consider	health	to	be	the	responsibility	of	clinicians,	to	one	

where	individuals	themselves	take	responsibility	for	their	own	health	behaviours	and	

outcomes	(Lupton,	2013;	Swan,	2012).	

Lupton	(2014)	notes	that	some	social	researchers	have	begun	to	investigate	the	

ways	in	which	digital	technologies	are	situated	within	people's	everyday	routines	and	

habits.	Some	individuals	have	found	that	digital	devices	have	been	detrimental	to	

notions	of	privacy,	by	extending	medical	intrusion	beyond	the	clinical	context	and	into	

the	home.		Some	individuals	also	feel	that	the	introduction	of	mHealth	can	disrupt	

confidence	and	reassurance	derived	from	more	regular	and	traditional	doctor	and	

patient	interactions.	Research	has	also	revealed	how	some	devices	are	considered	to	be	

difficult	to	engage	with,	making	them	intimidating	and	frustrating	for	some	individuals	

who	try	to	adopt	them	(Lupton,	2014).		
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2.5.2	Online	Health	Information	Seeking	Behaviour		
	

Online	resources	are	increasingly	being	utilised	to	comprehend	health	information	

by	individuals	with	medical	problems	(Quinn,	Bond,	&	Nugent,	2017).	Ayers	and	

Kronenfeld	(2007)	found	that	the	greater	the	number	of	chronic	conditions	an	

individual	has	been	diagnosed	with,	the	more	often	they	use	the	internet	to	source	

health	information.	They	also	found	that	greater	internet	engagement	to	source	health	

information	is	impacted	by	youth,	education	levels,	financial	income	and	private	health	

insurance	cover.		

Information	sourced	online	helps	elderly	people	to	understand	their	own	

healthcare	status,	diagnosis,	and	potential	treatments,	as	well	as	participate	in	medical	

communication	(Cresci	&	Novak,	2012).	Furthermore,	the	same	study	of	urban	elders	

illustrates	that	the	information	gleaned	from	online	engagement	helps	the	elderly	to	

better	prepare	for	medical	appointments,	and	access	additional	information	after	seeing	

medical	practitioners.	Individuals	with	chronic	conditions	engage	in	online	health	

information	seeking	behaviour	(OHISB)	before,	or	more	usually	after,	consultations	with	

health	professionals	(Lee,	Hoti,	Hughes	&	Emmerton,	2014).	Participants	in	Cresci	and	

Novak’s	(2012)	study	also	reported	how	important	self-management	tools	are	to	them	

for	the	ongoing	supervision	of	chronic	conditions,	which	require	careful	medication,	

monitoring,	and	treatment	plan	adjustments,	and	that	they	see	the	internet	as	a	

potential	source	of	resources	to	facilitate	engagement	with	those	tools.		

Some	literature	surrounding	public	health	issues	supports	the	argument	that	

emerging	digital	technologies	have	had	a	major	impact	on	different	healthcare	

stakeholders	(Lupton	2013).	Individuals	and	lay	people	are	able	to	access	vast	amounts	

of	information	on	digital	platforms,	informed	by	both	user	generated	content,	and	health	

professionals	(Lupton,	2014).	However,	the	benefits	of	digital	communication	flow	in	

both	directions,	allowing	public	health	professionals	and	researchers	access	to	

aggregated	data	that	has	the	potential	to	lead	to	new	insights,	and	produce	new	

knowledge	about	illness	and	disease	(Lupton,	2014).		

Burford	and	Park	(2014)	argue	that	mobile	tablets	are	an	enabling	device	for	

information	actors,	in	terms	of	the	acquisition	and	creation	of	information.	They	found	

that	portability	extends	the	location	and	environment	within	which	online	information	
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is	available,	and	allows	users	the	ability	to	forge	an	individual	view	of	online	information	

through	the	interface	that	is	afforded	by	the	adoption	of	mobile	apps.	

Suffering	from	a	chronic	disease	can	motivate	individuals	to	use	the	internet	as	a	

source	of	health	information	(Rice,	2006).	Engagement	with	online	sources	of	

information	increases	individuals'	self-management	of	their	health,	while	also	

augmenting	their	capacity	to	make	informed	decisions	regarding	their	own	well-being	

(Ayers	&	Kronenfeld,	2007).		

Prestin,	Vieux	and	Chou	(2015)	found	that	70%	of	adults	in	the	USA	who	have	

online	access	utilise	the	internet	as	their	first	source	of	health	information.	However,	

their	research	which	tracked	data	from	the	first	four	iterations	of	the	Health	

Information	National	Trends	Survey	collected	in	2003,	2005,	2008,	and	2012,	also	found	

that	despite	the	fact	that	internet	use	and	social	media	engagement	had	continued	to	

rise,	health	related	internet	use	was	not	keeping	pace.	In	addition,	Prestin	et	al.	(2015)	

also	found	that	while	the	digital	divide	was	becoming	more	nuanced,	levels	of	education	

were	a	major	predictor	of	online	health	communication.		

Yom-Tov,	Marino,	Pai,	Harris	and	Wolf’s	(2016)	findings	indicate	that	the	reading	

level	required	to	understand	information	on	diabetes	related	websites	is	high,	especially	

on	government	related	websites.	Individuals	with	lower	health	literacy	may	struggle	

with	online	searches	for	health	information,	and	fail	to	gain	equivalent	benefits	from	the	

sourced	information	compared	to	those	with	higher	health	literacy.				

	

2.6	mHealth	
	

Despite	the	rapid	growth	of	relevant	academic	research	and	patient	driven	mobile	

devices,	a	standardised	definition	of	the	term	mHealth	is	yet	to	emerge	(Cameron,	

Ramaprasad	&	Syn,	2017;	WHO,	2011).	This	presents	an	issue	when	reviewing	the	

published	literature	into	mHealth	interventions,	as	studies	and	systematic	reviews	have	

different	inclusion	criteria,	and	often	examine	a	variety	of	interventions.	The	direct	

comparison	of	results	is	sometimes	problematic,	and	conclusions	arrived	at	by	different	

researchers	can	appear	to	be	contradictory.	Added	to	this	is	the	additional	complexity	of	

ongoing	technological	development	in	the	field	of	mobile	devices,	which	means	that	

some	technologies,	and	associated	research	into	them,	becomes	outdated	or	updated	

very	quickly.		
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Another	consideration	when	making	comparisons	between	studies	that	utilise	

quantitative	and	clinical	outcomes	as	measures	of	effectiveness,	should	be	the	disparity	

in	participants.	Factors	such	as	recency	of	diagnosis,	comorbidities	and	clinical	

measures	such	as	BGLs	will	not	be	uniform	values	across	all	participants	at	the	outset	of	

any	study,	so	levels	by	which	clinical	measures	for	each	participant	can	be	expected	to	

improve	will	be	unique	to	each	individual.		

The	number	of	available	health	apps	is	enormous.	Tamony,	Holt	and	Barnard	

(2015)	identified	almost	100,000	health	related	apps	available	in	the	Apple	and	Google	

online	stores,	with	diabetes	being	the	most	common	condition	targeted	by	health	app	

developers.	Hood	et	al.	(2016)	summarise	the	results	of	various	reviews	that	describe	

commercial	apps	designed	for	individuals	with	diabetes.	They	concede	that	the	rapid	

proliferation	of	apps	designed	to	facilitate	the	self-management	of	diabetes	makes	their	

quantification	impossible	to	pinpoint	with	any	precision.	What	is	clear	is	that	the	

number	of	available	apps	is	‘massive’	(Hood	et	al.,	2016,	pp.	982),	but	also	potentially	

overwhelming	for	individuals	who	have	been	diagnosed	with	diabetes,	and	healthcare	

providers	who	may	wish	to	recommend	reliable	and	effective	apps	to	facilitate	self-

management.		

Another	issue	is	the	categorisation	of	apps	that	can	be	utilised	for	health	

management.	Some	are	listed	under	'health	and	fitness',	while	others	are	categorised	

under	‘medical’	headings.	This	inconsistent	identification	can	make	it	difficult	for	

consumers	and	researchers	to	identify	relevant	apps.	There	are	also	disparities	in	terms	

of	the	targeted	effects	of	apps,	with	some	being	designed	for	self-management,	and	some	

being	designed	for	diabetes	prevention	(Hood	et	al.,	2016).	

Arnhold,	Quade	and	Kirch	(2014)	identified	that	96%	of	available	health	

compatible	apps	were	targeted	at	individuals	who	have	a	medical	condition,	as	opposed	

to	medical	practitioners	or	health	professionals.	They	also	found	a	negative	correlation	

between	the	number	of	functions	an	app	provided,	and	usability	ratings	awarded	by	

individuals	who	had	been	diagnosed	with	a	medical	condition.			

No	inclusion	criteria	are	applied	to	the	published	research	contained	in	this	

literature	review,	but	relevant	details	regarding	the	different	standards	and	parameters	

of	the	studies	are	incorporated	into	their	descriptions.	
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2.6.1	The	rapid	pace	of	technological	developments	
	

Hood	et	al.	(2016)	found	that	the	rapid	increase	in	app	development	is	outpacing	

research	on	app	use	and	outcomes,	resulting	in	a	paucity	of	available	data	with	regard	to	

the	efficacy	of	commercially	available	apps.	However,	they	also	state	that	the	

proliferation	of	technology	in	this	specific	area	provides	unprecedented	potential	for	the	

use	of	mobile	applications	to	help	improve	health	outcomes.					

Baulch,	Watkins	and	Tariq	(2018)	argue	that	the	rapid	churn	rate	of	the	mobile	

consumer	ecology,	that	includes	elements	such	as	mobile	devices,	operating	systems,	

apps,	and	content,	mean	the	results	of	long-term	studies	into	mHealth	interventions	are	

often	rendered	irrelevant	prior	to	publication.	This	issue	also	casts	doubt	on	the	

potential	for	mHealth	pilot	studies	to	be	scaled	up	to	larger	level	programs,	as	technical	

support	for	hardware	and	software	systems	falls	away	(Baulch	et	al.,	2018).		

Fatehi,	Menon	and	Bird	(2018)	found	that	text	messaging,	also	referred	to	as	short	

message	service	(SMS)	communication,	is	perhaps	the	most	extensively	researched	form	

of	mHealth	intervention.	They	argue	that	further	research	is	needed	to	fully	understand	

the	potential	that	mHealth	holds	for	diabetes	self-management,	in	terms	of	the	long-

term	sustainability	of	health	benefits	for	individuals,	the	effectiveness	of	interventions	

for	individuals	with	varying	degrees	of	glycaemic	control,	the	impact	of	combinations	of	

various	mHealth	interventions	and	the	benefits	of	newer	messaging	and	social	media	

apps	such	as	WhatsApp,	and	Facebook	Messenger.			

SMS	functions	were	the	most	common	utilisation	of	mHealth	technology	in	relation	

to	chronic	disease	management,	accounting	for	40.2%	of	studies	included	in	a	

systematic	review	of	107	articles	by	Hamine	et	al.	(2015).	The	same	review	highlights	an	

uptake	in	various	mobile	technologies	that	are	increasingly	being	utilised	to	support	

healthcare	and	public	health	solutions	by	improving	patient	communication,	education	

and	monitoring,	as	well	as	adherence	to	chronic	disease	management.		

	

2.6.2	Systematic	reviews	of	mHealth	interventions	
	

In	recent	years	several	systematic	reviews	of	literature	that	examine	mHealth	

interventions	for	diabetes	self-management	have	been	published.	Details	of	their	

findings	and	their	importance	to	this	research	project,	are	highlighted	in	the	following	

section.	
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2.6.2.1	mHealth	adoption	and	improved	health	outcomes	
	

Several	systematic	reviews	of	literature	have	found	evidence	of	improved	health	

outcomes	for	individuals	diagnosed	with	type	2	diabetes	following	the	adoption	of	

mHealth	interventions.		

Garabedian	et	al.	(2015)	reviewed	212	articles	published	between	2010	and	2015.	

Articles	published	before	2010	were	discounted	because	of	the	rapid	pace	of	

technological	development	in	the	field	in	recent	years.	Their	review	described	or	

evaluated	patient-facing	mobile	phone	interventions	and	smartphone	apps	for	self-

management	or	remote	monitoring	for	diabetes	management	and	self-care.	The	authors	

found	only	20	peer	reviewed	published	articles	that	contained	what	they	described	as	

robust	evidence	of	the	effectiveness	of	mHealth	interventions	for	diabetes.	All	20	were	

small	to	medium	sized	randomised	control	trials,	with	sample	sizes	varying	from	20	to	

276.		

Garabedian	et	al.	(2015)	found	that	interventions	that	interacted	with	healthcare	

providers	as	well	as	patients	were	more	likely	to	be	effective.	Little	evidence	was	found	

regarding	ongoing	use	of	interventions,	use	by	an	individual’s	healthcare	provider,	or	

long-term	effectiveness.	The	authors	conclude	that	mHealth	technologies	are	likely	to	

have	an	important,	but	as	yet	undetermined	role	in	diabetes	self-management	and	care	

(Garabedian	et	al.,	2015).		

Web	based	apps	and	online	interaction	successfully	complement	established	

diabetes	care,	and	can	provide	improved	access	to	health	information,	facilitate	the	

transmission	and	visualisation	of	clinical	data,	and	enhance	communication	with	health	

professionals	(Nijland	et	al.,	2009;	Pal	et	al.,	2013).	All	of	this	can	lead	to	greater	

engagement	with	online	healthcare	services	(Miller	&	West,	2009),	and	improve	health	

outcomes	for	individuals	with	a	prior	track	record	of	poorly	controlled	diabetes	(El-

Gayar	et	al.,	2013b).		

Whitehead	and	Seaton	(2016)	reviewed	the	results	of	nine	randomised	control	

trials	that	assessed	the	effectiveness	of	mobile	phone	and	tablet	apps	that	were	used	to	

facilitate	self-management	of	diabetes,	cardiovascular	disease,	and	chronic	lung	disease,	

from	2005-2016.	Of	the	nine	papers	that	were	reviewed,	six	reported	statistically	

significant	improvements	in	the	primary	measure	of	clinical	outcome.	All	nine	studies	
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included	in	the	review	reported	on	the	effects	of	app	utilisation	on	disease	specific	

clinical	outcomes,	and	those	outcomes	were	taken	as	measures	of	effectiveness.	Five	of	

the	trials	included	participants	with	diabetes,	two	with	type	1	and	three	with	type	2.	All	

but	one	of	the	type	2	studies	recorded	improvements	in	BGLs	(Holmen	et	al.,	2014).		

Whitehead	and	Seaton	(2016)	note	that	three	studies	reported	on	significant	

numbers	of	participants	who	dropped	out	because	they	found	the	burden	of	digital	

engagement	too	onerous,	and	one	study	excluded	participants	because	they	could	not	

use	the	technology.	Five	of	the	reviewed	studies	described	engagement	over	time	as	a	

proxy	for	usability,	feasibility,	and	acceptability	of	the	interventions.	Two	of	the	studies	

reported	adherence	at	the	end	point	of	the	study	as	evidence	of	acceptability	of	the	

interventions,	however	adherence	over	time	was	found	to	be	unrelated	to	clinical	

outcomes.		

Whitehead	and	Seaton	(2016)	found	that	frequency	of	data	entry	decreased	over	

time	in	two	of	the	diabetes	studies,	but	no	correlation	was	found	between	frequency	of	

data	entry	and	blood	sugar	levels.	Overall,	those	that	continued	to	input	data	regularly	

and	those	that	were	classified	as	substantial	app	users,	did	not	differ	from	those	whose	

data	input	fell	away	over	time	when	it	came	to	clinical	outcomes.	Whilst	acknowledging	

the	potential	of	apps	to	improve	symptom	management,	Whitehead	and	Seaton	(2016)	

state	that	other	conditions	such	as	motivation,	opportunity,	and	capability	are	also	

essential	elements	of	behavioural	change	in	individuals	with	chronic	conditions.		

Bonoto	et	al.	(2017)	conducted	a	systematic	review	and	meta-analysis	of	13	

randomised	control	trials	that	tested	the	efficacy	of	mobile	apps	to	support	the	care	of	

individuals	with	diabetes,	and	concluded	that	apps	can	assist	individuals	to	control	

levels	of	HbA1c.	All	the	studies	included	in	their	review	were	published	after	2008,	and	

included	participants	of	various	ages	diagnosed	with	diabetes,	who	used	apps	to	assist	

their	self-management.	In	six	of	the	studies	there	were	statistically	significant	

reductions	in	HbA1c	at	the	end	of	the	intervention.	However,	the	authors	point	out	that	

only	two	studies	achieved	values	of	glycaemic	control	of	7%,	which	they	claim	are	

suitable	reductions	according	international	consensus.			

Kitsiou	et	al.	(2017)	conducted	a	review	of	15	published	systematic	reviews	that	

were	published	between	2008	and	2014,	which	examined	the	effectiveness	of	mHealth	

interventions	for	individuals	who	had	been	diagnosed	with	diabetes.	They	concluded	

that	mHealth	interventions	can	improve	HbA1c	levels	by	as	much	as	0.8%	for	
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individuals	diagnosed	with	type	2	diabetes,	for	periods	of	time	up	to	or	equal	to	12	

months.	

	

2.6.2.2	Age	and	recency	of	diagnosis	
	

The	results	of	systematic	reviews	in	terms	of	a	connection	between	age	and	

mHealth	adoption	are	mixed.	Some	suggest	that	young	people	will	benefit	more	from	

diabetes	apps,	while	others	report	that	age	is	not	an	issue,	or	old	age	negatively	impacts	

mHealth	adoption.		

Wu	et	al.	(2018)	carried	out	a	systematic	review	of	17	randomised	control	trials	

that	looked	at	the	effectiveness	of	smartphone	technologies	to	reduce	HbA1c	levels	in	

individuals	who	had	been	diagnosed	with	type	2	diabetes.	They	concluded	that	recency	

of	diagnosis	was	a	factor,	individuals	who	had	been	diagnosed	for	less	than	eight	and	a	

half	years	had	better	glycaemic	control	with	the	use	of	smartphone	technology	

compared	to	usual	diabetes	care	alone.	No	differences	were	found	for	younger	or	older	

individuals,	where	differences	were	examined	for	those	older	and	younger	than	55	

years	of	age.	

Macdonald,	Perrin	and	Kingsley	(2018)	reviewed	48	studies	looking	at	enablers	

and	barriers	to	using	two-way	information	and	communications	technology	(ICT)	to	

support	diabetes	self-management.	They	found	that	advanced	age	negatively	impacted	

technology	adoption	and	use,	particularly	if	manual	dexterity	or	eyesight	issues	made	

physically	handling	or	reading	information	on	digital	devices	problematic.	The	most	

frequent	mean	age	of	participants	in	the	studies	they	included	was	between	50	and	60	

years	old.	

Stellefson	et	al.	(2013)	found	that	web	2.0	interventions	were	particularly	

beneficial	to	older	individuals	suffering	from	chronic	conditions,	because	they	improve	

communication	with	clinicians	as	well	as	the	sourcing	and	sharing	of	disease	specific	

information.	Studies	that	they	reviewed	also	showed	that	participation	in	web	2.0	

activities	enhanced	self-efficacy	for	self-management.		

Istepanian,	Casiglia	and	Gregory	(2017)	expect	that	in	the	near	future	individuals	

diagnosed	with	diabetes,	especially	the	younger	generation,	will	be	empowered	by	

mHealth	technology	to	take	more	responsibility	for	their	health	condition.	They	also	

predict	that	in	the	future	mHealth	technologies	will	become	the	default	intervention	for	

diabetes	self-management,	and	that	clinicians	and	healthcare	providers	are	likely	to	
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have	to	adopt	roles	resembling	digital	navigators	and	advisors	rather	than	just	medical	

gatekeepers.			

Hou,	Carter,	Hewitt,	Francisa,	&	Mayor	(2016)	did	find	that	younger	people	were	

more	likely	to	benefit	from	diabetes	apps,	where	the	threshold	for	youth	was	less	than	

55	years	of	age.	However,	the	results	were	not	statistically	significant	in	the	reports	that	

listed	this	finding.	The	authors	speculate	that	this	is	because	younger	people	are	more	

amenable	to	adopting	new	technology.		In	a	later	systematic	review	Hou	et	al.	

(2018)	found	that	younger	people	were	more	likely	to	benefit	from	a	diabetes	app,	

however,	they	do	not	identify	an	age	specific	threshold	that	qualifies	as	younger.		

O'Leary	et	al.	(2015)	have	conducted	research	that	clusters	different	types	of	self-

managers,	based	on	their	attitudes	to	technology	and	self-management,	and	found	that	

this	does	not	correlate	to	demographic	values	such	as	age,	gender,	race,	education	level	

and	socioeconomic	status.	O’Leary	et	al.	(2015)	note	that	their	unexpected	findings	

contrast	prevailing	attitudes	in	the	medical	profession,	where	observable	cues	such	as	

socio-economic	status,	age,	race	and	gender	can	be	relied	upon	to	assess	patients'	health	

attitudes	and	make	treatment	recommendations.	Their	research	revealed	that	six	of	the	

40	participants	in	their	cohort	who	were	over	60	years	of	age,	considered	mobile	

technology	an	essential	tool	to	manage	their	health.	O’Leary	et	al.	(2015)	suggest	that	

these	findings	further	arguments	against	a	'one	size	fits	all'	approach	to	mHealth	and	

eHealth	systems	that	are	designed	to	facilitate	health	self-management.		

	

2.6.2.3	Clinician	feedback	
	

While	some	apps	provide	feedback	to	users,	there	are	a	wide-ranging	differences	

in	the	quality,	frequency	and	delivery	of	communication	from	medical	professionals	to	

patients.	But	it	is	clear	that	feedback	does	positively	impact	health	outcomes.	

There	are	clearly	difficulties	associated	with	comparing	different	trials	in	this	field.	

Not	all	of	the	studies	in	Whitehead	and	Seaton’s	(2016)	review	involved	app	use	in	

isolation.	Four	of	the	studies	also	looked	at	app	utilisation	in	conjunction	with	clinical	

feedback	or	contact	with	participants	via	text	messaging,	and	three	incorporated	

additional	communication	via	telephone	conversations.	Although	five	studies	did	

explore	aspects	of	app	utilisation	without	the	benefit	of	additional	communication,	only	

three	of	the	five	demonstrated	a	significant	change	in	symptom	management.		
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Hou	et	al.	(2018)	undertook	a	systematic	review	of	21	randomised	control	trials,	

evaluating	the	effect	of	mobile	phone	apps	for	diabetes	self-management.	Of	the	studies	

they	reviewed,	14	looked	at	type	2	diabetes,	and	two	investigated	both	type	1	and	type	2	

diabetes.	A	total	of	19	diabetes	apps	were	assessed	in	the	trials	that	were	reviewed.	The	

type	2	studies	demonstrated	a	mean	reduction	of	0.57%	in	HbA1c	levels.	But	when	the	

studies	were	stratified	based	on	the	intensity	of	healthcare	provider	feedback	about	

self-monitoring	data	such	as	BGLs,	food	intake,	and	exercise	levels,	it	became	clear	that	

the	amount	of	feedback	as	well	as	the	nature	of	the	advice,	had	an	impact	on	the	

reduction	in	HbA1c.	The	greater	the	amount	and	quality	of	feedback,	the	greater	the	

subsequent	drop	in	HbA1c	levels.		

In	addition	Bonoto	et	al.	(2017)	argue	that	apps	strengthen	a	sense	of	self-care,	

and	increase	self-confidence	by	communicating	information	and	health	education	to	

individuals	diagnosed	with	diabetes.	The	apps	that	were	the	most	effective	in	the	

studies	that	they	reviewed	included	a	component	of	communication	between	patients	

and	clinicians.		

Hou	et	al.	(2016)	conducted	a	systematic	review	of	studies	that	assessed	the	

effectiveness	of	diabetes	apps,	with	apps	defined	as	mobile	phone	software	needing	to	

have	a	feedback	element	to	help	improve	self-management.	Feedback	elements	ranged	

widely	in	the	different	app	studies,	some	had	automated	feedback,	and	some	

individualised	feedback	written	specifically	for	users	by	clinicians.	This	definition	of	an	

app	appears	to	rule	out	many	self-management	apps	that	do	not	provide	feedback	to	the	

user.	The	definition	of	apps	as	mobile	phone	software	also	suggests	that	apps	accessed	

from	mobile	tablet	devices	were	not	included.	Hou	et	al.	(2016)	found	the	mean	

reduction	in	HbA1c	of	0.49%,	from	the	ten	different	type	2	diabetes	studies	that	they	

examined,	could	be	attributed	to	the	feedback	element	from	clinicians	rather	than	the	

apps	themselves.	The	authors	also	admit	that	the	quality	of	some	of	the	studies	was	low	

and	even	questionable.	For	example,	one	started	with	unreasonably	high	baseline	levels	

of	HbA1c.			

Macdonald	et	al.	(2018)	also	found	that	tailored	and	timely	feedback	from	

clinicians	regarding	individuals’	self-management	was	also	an	important	component	of	

adoption	in	their	review	of	48	studies.		

In	Kitsiou	et	al.’s	(2017)	review	of	15	published	systematic	reviews,	improvements	

in	glycaemic	control	were	greater	for	interventions	that	included	internet	functionalities	
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for	monitoring	BGLs,	as	well	as	a	form	of	feedback	from	clinicians	to	users.	Feedback	

from	clinicians	could	be	in	any	form	including	SMS.	While	stand	alone	SMS	interventions	

also	show	a	reduction	in	HbA1c	levels,	it	is	only	up	to	the	lower	level	of	0.4%.	The	

authors	also	found	that	studies	with	daily	intervention	frequency	were	more	effective	

than	those	with	weekly	intervention	frequency.			

	

2.6.2.4	Ongoing	digital	engagement	
	

As	with	many	other	systematic	reviews,	Hou	et	al.	(2018)	highlight	the	fact	that	

long-term	effects	of	digital	engagement	and	app	utilisation	have	not	been	investigated	

by	the	literature	they	included.		

In	their	review	of	48	studies	Macdonald	et	al.	(2018)	found	that	greater	

engagement	over	a	two-year	period	was	associated	with	mobile	phones	rather	than	

personal	computers.		

Shaw	et	al.	(2016)	found	that	healthy	participants	were	more	likely	to	engage	with	

mHealth	devices	and	technology	than	those	diagnosed	with	a	chronic	condition.	

Engagement	levels	and	device	adherence	declined	across	the	month-long	duration	of	

their	study,	leading	them	to	conclude	that	device	fatigue	may	be	a	significant	problem	

with	sustained	mHealth	adoption.	

2.7	Summary	
	

As	the	volume	of	research	into	the	uptake	and	efficacy	of	mHealth	to	facilitate	the	

self-management	of	type	2	diabetes	and	other	chronic	conditions	has	accelerated	in	

recent	years,	promising	results	have	been	reported.	However,	some	reviewers	have	

urged	caution	about	the	rigour	of	some	of	the	published	literature	(Garabedian	at	al.,	

2015;	Hood	et	al.,	2016;	Hou	et	al.,	2016).		

Previous	research	has	identified	a	knowledge	gap	and	called	for	further	studies	to	

be	conducted	to	fully	understand	the	intersection	of	consumer	technology	such	as	

mobile	devices	and	the	self-management	of	diabetes.	El-Gayar	et	al.,	(2013b)	call	for	

further	research	to	understand	and	improve	adoption	rates	before	IT	can	have	a	

significant	impact	on	the	self-management	of	diabetes.	Nelson	et	al.	(2016)	state	that	

future	research	should	identify	and	address	factors	that	impede	mHealth	engagement	

for	individuals	with	type	2	diabetes,	in	order	to	facilitate	equitable	intervention	impact	
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for	different	groups	within	society.	Hou	et	al.	(2018)	call	for	more	research	that	

examines	the	relationship	between	age	and	the	uptake	of	diabetes	apps.		

The	implications	that	theories	relevant	to	behavioural	change	might	have	on	the	

successful	adoption	of	mHealth	has	also	been	identified.	Huygens	et	al.	(2016)	argue	

that	future	research	should	investigate	the	link	between	internality	on	the	MHLOC	scale	

and	the	willingness	to	adopt	eHealth	for	self-management.	Kitsiou	et	al.	(2017)	

undertook	a	review	of	15	separate	systematic	reviews	conducted	between	1996	and	

2015,	to	critically	apprise	and	consolidate	evidence	from	the	published	literature	on	the	

effectiveness	of	mHealth	interventions	for	individuals	diagnosed	with	diabetes,	in	order	

to	inform	policy	makers,	practitioners,	and	researchers.	They	argue	that	it	is	important	

to	understand	the	mechanisms	of	behavioural	change	and	factors	that	affect	the	

adoption	of	mHealth	interventions	for	diabetes	across	different	age	groups.		

This	research	projects	aims	to	contribute	to	the	existing	literature	by	investigating	

potential	barriers	and	enablers	to	mHealth	adoption	for	the	self-management	of	type	2	

diabetes.	Previous	research	into	digital	engagement,	particularly	among	those	at	

greatest	risk	of	developing	type	2	diabetes,	such	as	older	people,	must	be	considered.	

However,	it	is	not	clear	whether	previous	findings	that	may	be	relevant	to	digital	literacy	

and	online	engagement	in	a	broader	sense	will	still	be	applicable	to	a	healthcare	context.		

	 This	chapter	has	reviewed	the	published	literature	on	diabetes,	self-management,	

digital	engagement,	and	mHealth,	areas	that	hold	particular	relevance	to	the	research	

undertaken	for	this	project.	The	research	concerning	digital	innovations	and	mobile	

devices	is	evolving	at	a	rapid	pace,	and	recent	years	have	seen	an	increase	in	studies	that	

combine	the	latest	technology	and	healthcare	solutions.	Despite	the	proliferation	of	

research	regarding	mobile	devices	and	self-management,	much	is	still	unknown	about	

the	barriers	to	and	enablers	of	mHealth	adoption.	This	research	project	aims	to	

contribute	to	the	existing	research	in	the	field	by	exploring	common	traits	and	

behaviours	that	may	predict	successful	mHealth	engagement.	In	doing	so	it	will	also	

provide	an	in-depth	account	of	how	individuals	with	type	2	diabetes	utilise	mobile	

devices	to	facilitate	self-management	of	their	condition.	The	next	chapter	will	explain	

the	exploratory	sequential	design	(Creswell	&	Plano	Clarke,	2011)	that	was	undertaken	

in	order	to	investigate	the	topic,	and	explain	why	this	methodology	was	considered	the	

most	appropriate.		
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Chapter	3:	Research	design	

	

3.1	Introduction	
	

This	thesis	contributes	to	the	existing	literature	by	investigating	whether	certain	

characteristics,	and	self-management	behaviours	of	individuals	diagnosed	with	type	2	

diabetes,	are	more	prevalent	among	those	who	have	successfully	adopted	mHealth	to	

facilitate	self-management	of	their	condition.	Because	this	subject	has	not	been	explored	

in	great	depth	by	previous	research,	a	mixed	methods	approach	was	the	most	

appropriate	path	to	follow.	Previous	research	is	relevant	to	elements	of	this	topic,	such	

as	the	literature	surrounding	digital	engagement,	and	the	psychology	of	behavioural	

change.	However,	exploring	the	relatively	new	and	complex	phenomenon	of	mHealth	

adoption	to	facilitate	self-management	of	chronic	conditions	such	as	type	2	diabetes	

necessitated	a	broader	contextual	interpretation,	as	opposed	to	the	more	unilateral	

approach	of	restricting	the	topic	to	a	single	discipline	or	paradigm.		

To	answer	the	initial	research	questions,	a	qualitative	method	was	utilised.	

Beginning	with	an	inductive	approach	allowed	for	the	interpretation	of	the	research	

participants’	own	realities,	to	identify	concepts	that	were	then	operationalised	and	

tested	with	a	quantitative	instrument.	The	deductive	phase	of	the	research	project	

triangulated	the	qualitative	findings	that	emerged	from	the	inductive	phase.	A	

consequence	of	the	different	strengths	and	weaknesses	that	quantitative	and	qualitative	

research	methods	have,	is	that	it	may	not	be	possible	to	find	out	everything	that	we	

want	to	know	from	using	one	method	in	isolation,	and	the	scope	and	depth	of	academic	

inquiry	can	be	increased	by	combining	the	two	approaches.	Including	an	inductive	

phase	of	investigation	to	this	research	project	ensured	that	the	concepts	that	were	

tested	in	the	deductive	phase	did	not	preclude	any	new	findings	that	emerged	from	the	

qualitative	research	that	was	undertaken.		
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3.2	Research	paradigms	
	

Research	disciplines	can	be	influenced	by	paradigms,	which	define	both	the	

questions	asked	and	the	specific	methods	that	are	used	to	investigate	them	(Kuhn,	

1996).	These	paradigms	can	exert	a	powerful	influence	over	research	by	imposing	

shared	rules	or	assumptions	upon	the	practicalities	of	data	collection	and	analysis.	

Teddlie	and	Tashakkori	(2003)	describe	three	methodological	movements	in	the	social	

and	behavioural	sciences,	namely:	quantitatively	orientated	researchers,	whose	main	

priority	is	numerical	analyses	situated	within	postpositivist	paradigms;	qualitatively	

orientated	researchers,	whose	main	priority	is	the	analysis	of	narrative	data	situated	

within	constructivist	paradigms;	and	mixed	methodologists	who	combine	both	

quantitative	and	qualitative	data,	and	are	situated	within	other	paradigms	such	as	

pragmatism	and	transformative-emancipatory.		

There	is	no	single	universal	position	adopted	by	the	entire	community	of	social	

and	behavioural	scientists,	in	terms	of	the	paradigmatic	foundations	of	mixed	methods	

research.	Divergent	views	range	from	a	belief	that	methods	and	paradigms	are	

independent	of	one	another,	and	may	interact	together	in	any	variety	of	combinations,	to	

an	opposing	view	that	certain	methods	are	only	relevant	to	one	particular	paradigm,	

therefore	making	effective	mixed	methods	research	impossible	(Creswell,	2011;	Teddlie	

&	Tashakkori,	2003).		

While	it	can	be	argued	that	combining	qualitative	and	quantitative	research	

methods	minimises	the	weaknesses	inherent	in	both	approaches,	Bryman	(2016)	details	

arguments	which	oppose	mixed	methods	research	as	an	effective	methodology.	The	

arguments	are	based	around	the	epistemological	and	ontological	commitments	that	

research	methods	carry,	and	the	separate	paradigms	that	the	two	research	designs	

usually	occupy.		

The	first	argument	suggests	that	the	decision	to	employ	a	certain	research	method	

carries	with	it	predetermined	epistemological	and	ontological	commitments.	However,	

Bryman	(2016)	counters	this	position	by	explaining	that	if	a	researcher	decides	to	

employ	a	method	that	is	perceived	as	incompatible	with	a	given	epistemological	

position,	the	ensuing	arguments	about	how	social	reality	should	be	studied	that	would	

inevitably	result	are,	in	his	opinion,	irreconcilable.	Bryman	(2016)	also	states	that	an	

argument	which	insists	that	different	research	methods	carry	with	them	fixed	
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epistemological	positions	is	very	difficult	to	sustain,	and	different	research	methods	are	

capable	of	being	placed	in	a	variety	of	different	epistemological	categories.		

The	second	argument	that	Bryman	(2016)	details	about	research	paradigms	is	

closely	related	to	the	first,	and	insists	that	quantitative	and	qualitative	methods	are	

inextricably	linked	to	separate	paradigms,	and	that	combining	them	in	a	single	research	

study	results	in	inconsistent	epistemological	assumptions,	values	and	methods.	Bryman	

(2016)	explains	that	this	argument,	much	like	the	previous	one	centred	upon	embedded	

methods,	relies	on	assumptions	about	method	and	epistemology	that	cannot,	in	the	case	

of	social	research,	be	demonstrated.	Bryman	(2016)	insists	that	elements	of	overlap	and	

commonality	between	quantitative	and	qualitative	research	within	social	science	even	

makes	their	positioning	within	specific	paradigms	questionable.			

A	pragmatic	paradigm,	which	supplants	postpositivism	or	constructivism	as	an	

either-or	approach	to	data	collection	and	analysis,	and	instead	focuses	on	methods	most	

appropriate	to	the	research	questions	under	investigation	(Creswell,	2013;	Creswell	&	

Plano	Clark,	2011;	Teddlie	&	Tashakkori,	2003),	best	served	this	research	project.	

Tashakkori	and	Teddlie	(1998)	state	that	a	pragmatic	paradigm	supports	the	use	of	both	

quantitative	and	qualitative	research	methods	in	the	same	study,	and	within	multistage	

designs.	Research	questions	are	considered	to	be	more	important	than	an	overarching	

paradigm	and	its	underlying	method,	and	decisions	relating	to	data	collection	and	

analysis	must	flow	from	the	research	questions	themselves	(Tashakkori	&	Teddlie,	

1998).				

Adopting	a	mixed	methods	approach,	that	brings	together	different	elements	of	

both	quantitative	and	qualitative	research	practice,	recognises	that	neither	quantitative	

nor	qualitative	methods	alone	are	best	suited	to	answering	some	research	questions	

(Johnson,	Onwuegbuzie	&	Turner,	2007;	Teddlie	&	Tashakkori,	2011).	Punch	(2005)	

stresses	that	in	a	mixed	methods	design,	everything	flows	from	the	research	questions,	

so	it	is	crucial	to	consider	the	exact	purpose	of	the	research	from	the	outset.	Using	the	

research	questions	as	a	starting	point,	rather	than	philosophical	positions,	

epistemologies,	and	paradigms,	ensures	that	the	best	methods	are	utilised	to	augment	

the	research	and	get	to	the	heart	of	the	topic	under	investigation	(Punch,	2005).		

A	pragmatic	paradigm	frees	a	researcher	from	stereotypical	application	of	

quantitative	or	qualitative	methods	(Punch,	2005).	A	quantitative	approach	examines	

the	relationship	between	variables,	which	requires	the	measurement	of	data.	
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Quantitative	methods	are	generally	more	unidirectional	and	less	flexible	than	

qualitative	research	methods,	which	makes	them	easier	to	replicate	(Punch	

2005).	However,	qualitative	data	is	more	sensitive	to	context	than	quantitative	

evidence,	it	examines	lived	experiences	and	requires	the	researcher	to	get	closer	to	the	

research	participants,	as	depth	and	detailed	interpretation	are	the	goal	(Bryman,	2016).	

Because	qualitative	research	methods	are	more	multifaceted,	and	replicability	is	not	a	

priority,	the	process	has	greater	flexibility	than	quantitative	alternatives	(Punch,	2005).			

Several	justifications	for	a	mixed	methods	approach,	dependent	upon	the	

particular	combination	of	methods	used,	are	itemised	by	different	researchers.	These	

include:	Triangulation	and	greater	validity;	completeness,	or	more	comprehensive	

findings	emerging;	confirmation	and	discovery,	when	quantitative	testing	confirms	

qualitative	findings;	a	diversity	of	views,	to	encompass	both	the	researchers’	and	the	

participants’	points	of	view,	uncover	the	relationship	between	variables	and	why	they	

occur;	and	enhancement	where	the	findings	from	one	research	method	are	augmented	

by	the	strategic	application	of	another	method	(Bryman,	2016;	Creswell,	1994;	Creswell	

&	Plano	Clark,	2011;	Punch,	2005).	

Sieber	(1973)	describes	how	any	accumulation	of	different	methods	can	result	in	

the	improved	validation	of	findings.	He	argues	that	quantitative	results	may	be	

validated,	or	become	more	plausible,	when	considered	within	the	context	provided	by	

qualitative	data	analysis.	The	same	is	also	true	in	reverse,	qualitative	findings	may	be	

confirmed	with	quantitative	results	(Sieber,	1973).			

Punch	(2005)	explains	that	in	mixed	methodologies	the	research	questions	are	not	

always	finalised	before	the	process	begins,	and	it	may	not	be	appropriate	to	try	and	

clearly	establish	all	of	the	research	questions	in	advance.	The	specific	focus	of	the	

questions	may	emerge	during	the	research	process,	but	even	if	that	is	the	case	it	is	the	

connection	between	methods	and	research	questions	that	remains	paramount	(Punch,	

2005).			

Bryman	(2016)	highlights	two	considerations	that	are	paramount	in	mixed	

methods	designs.	The	first	consideration	is	priority,	which	describes	whether	a	

quantitative	or	a	qualitative	method	outweighs	the	other	in	terms	of	being	the	principal	

data	collection	method.	The	second	consideration	is	sequence,	which	describes	whether	

one	method	must	precede	the	other.		
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There	are	advantages	to	be	gained	in	research	design,	data	collection,	and	analysis	

by	combining	different	quantitative	and	qualitative	research	methods	in	a	single	study	

(Sieber,	1973).	Although	different	research	methods	have	inherent	weaknesses,	they	

also	have	inherent	strengths,	and	combining	different	methods	is	a	way	of	maximising	

strengths	and	minimising	weaknesses.	Sieber	(1973)	states	that	this	is	particularly	true	

of	surveys	and	field	research,	and	that	information	gathered	during	the	qualitative	

fieldwork	stage	can	augment	quantitative	survey	analysis	in	several	ways.	In	addition,	

the	theoretical	structure	that	guides	the	analysis	can	be	determined	from	the	qualitative	

fieldwork	(Sieber,	1973).		

	

3.3	Mixed	methodology	
	

One	of	the	distinct	strengths	of	a	mixed	methods	approach	is	the	ability	of	the	

research	design	to	address	both	exploratory	and	confirmatory	questions,	by	utilising	

qualitative	and	quantitative	approaches	to	the	data	gathering	(Onwuegbuzie	&	Johnson,	

2006).	In	this	project	the	two	distinct	phases	comprised	of	semi-structured	interviews	

with	people	who	live	with	type	2	diabetes,	followed	by	self-administered	online	surveys	

with	a	separate	sample	of	participants	who	were	also	diagnosed	with	the	condition.	By	

employing	a	sequential	mixed	design	where	one	method	followed	the	other	in	

chronological	order,	and	the	latter	depended	on	the	outcomes	of	the	preceding	method	

(Teddlie	&	Tashakkori,	2009),	it	was	possible	to	triangulate	the	interpretation	of	the	

qualitative	data.		

In	this	study	the	quantitative	data	collection	was	not	employed	in	order	to	

generalise	the	results	to	a	larger	population,	but	to	operationalise	and	test	the	concepts	

identified	by	the	qualitative	data	analysis.	In	addition,	one	of	the	advantages	of	

employing	a	mixed	methods	approach	to	this	project	was	that	it	facilitated	a	more	

comprehensive	understanding	of	the	topic,	and	addressed	the	research	questions	in	a	

way	that	allowed	for	further	refinement,	modification,	and	addition	during	the	inductive	

phase	of	investigation,	before	deductive	data	collection	and	analysis	was	undertaken.		

Creswell	and	Plano	Clark	(2011)	note	that	the	advantages	of	mixed	methods	

research	can	overcome	the	weaknesses	of	either	quantitative	or	qualitative	research	

methods	when	deployed	alone.	Mason	(1994)	explains	that	additional	quantitative	data	

does	not	have	to	be	used	to	triangulate	qualitative	data	in	a	mixed	methods	design,	it	can	
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be	used	to	bring	new	insights	to	the	research,	and	enhanced	quality	and	validity	to	the	

overall	analysis	of	a	topic.	For	this	research	project,	understanding	the	context	of	

people's	circumstances,	and	how	their	settings	influence	the	decisions	that	they	make	

about	their	diabetes	self-management	and	digital	engagement	was	an	important	factor	

to	consider.	By	hearing	the	voices	of	the	research	participants,	explaining	their	decisions	

in	their	own	words,	it	was	possible	to	interpret	and	identify	the	factors	that	have	led	to	

their	adoption	of	mHealth.	The	ensuing	quantitative	self-administered	surveys	then	

tested	the	operationalised	concepts	that	emerged	from	the	semi-structured	interviews,	

facilitating	triangulation	of	the	data,	and	a	greater	understanding	of	the	relationship	

between	variables.		

	

3.4	Ensuring	quality	in	qualitative	research	
	

Ensuring	quality	in	mixed	methods	research	is	crucial	to	the	credibility	of	

conclusions	derived	from	research	findings,	and	there	are	several	frameworks	that	can	

be	applied	to	audit	the	quality	of	the	research	methodology	employed.	Reliability	and	

validity	are	criteria	that	are	strongly	associated	with	quantitative	research	methods.	

Reliability	indicates	the	stability	of	a	measurement	instrument	and	validity	refers	to	its	

integrity.	Some	theorists	have	argued	for	the	relevance	of	these	criteria	to	qualitative	

methods,	for	example	Bryman	(2016)	and	Daymon	&	Holloway	(2011).		

The	validity	of	qualitative	research	has	been	questioned	by	proponents	of	

quantitative	methods,	who	find	the	absence	of	any	standardised	means	of	assuring	the	

quality	of	data	collection	and	analysis	at	odds	with	the	practices	of	their	own	paradigms.	

Qualitative	researchers	have	addressed	these	concerns	by	dismissing	the	relevance	of	

scientific	approaches	to	their	methods,	and	arguing	that	qualitative	procedures	possess	

their	own	concepts	of	validity	(Maxwell,	2002).	

Erlandson,	Harris,	Skipper	and	Allen	(1993)	advocate	the	position	outlined	by	

Guba	and	Lincoln	(1994)	that	promotes	qualities	of	authenticity	and	trustworthiness	as	

alternatives	to	reliability	and	validity.	Their	main	argument	details	the	separate	

elements	that	contribute	to	the	criteria,	and	lists	their	corresponding	quantitative	

criterion.	Trustworthiness	is	made	up	of	credibility	that	corresponds	to	internal	validity,	

transferability	that	corresponds	to	external	validity,	dependability	that	corresponds	to	

reliability,	and	confirmability	that	corresponds	to	objectivity.			
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Bryman	(2016)	suggests	actions	to	bolster	trustworthiness.	Bryman	(2016)	argues	

credibility	can	be	achieved	by	canvasing	multiple	accounts	of	social	reality,	but	that	it	is	

also	augmented	by	respondent	validation	or	triangulation.	Transferability	is	enhanced	

with	thick	descriptions	that	allow	others	to	make	decisions	about	possible	

transferability	of	qualitative	findings	to	other	contexts.	Dependability	can	be	augmented	

with	an	auditing	approach,	achieved	when	a	researcher	keeps	detailed	notes	and	

records	of	all	stages	of	the	research	project	so	that	they	can	be	audited	by	colleagues.	

However,	Bryman	(2016)	does	stress	that	this	technique	has	not	enjoyed	popularity	

among	social	researchers.	Finally	confirmability,	which	acknowledges	that	while	

complete	objectivity	is	unattainable	in	qualitative	research,	it	is	important	to	recognise	

that	a	researcher	has	acted	in	good	faith,	and	personal	values	or	theoretical	inclinations	

have	not	impeded	interpretation	of	the	data.			

The	concept	of	authenticity	is	also	split	into	separate	criteria,	in	order	to	consider	

the	wider	impact	of	a	research	study.	Guba	and	Lincoln	(1994)	detail	the	authenticity	

criterion	as	follows:	Fairness,	which	considers	whether	differing	viewpoints	of	members	

of	a	social	setting	are	represented;	ontological	authenticity,	which	asks	whether	

members	of	a	social	setting	have	a	greater	understanding	of	their	own	context	because	

of	the	research;	educative	authenticity,	which	considers	whether	members	have	a	better	

understanding	of	other	members’	perspectives	of	their	context;	catalytic	authenticity,	

which	contemplates	whether	the	research	has	caused	members	of	a	social	setting	to	take	

action	to	change	their	circumstances;	and	tactical	authenticity,	which	asks	whether	the	

research	has	empowered	members	of	the	social	setting	to	take	action.		

Bryman	(2016)	explains	that	the	authenticity	criteria	have	been	controversial	and	

the	emphasis	on	practical	outcomes,	while	aligned	with	some	aspects	of	action	research,	

does	not	fit	the	mainstream	goals	and	ideals	of	social	research.	Action	research	has	been	

defined	as	an	approach	to	research	that	involves	collaboration	between	a	researcher	and	

members	of	a	social	setting	that	is	under	scrutiny,	in	order	to	diagnose	a	problem	and	

formulate	a	solution	(Bryman,	2016).	

Inference	quality	is	a	term	proposed	by	Teddlie	and	Tashakkori	(2003,	2008)	to	

encompass	the	traditionally	quantitative	element	of	internal	validity	and	the	qualitative	

interpretation	of	trustworthiness,	in	mixed	methods	designs.	The	concept	of	inference	

quality	is	advanced	by	Onwuegbuzie	and	Johnson	(2006),	to	encompass	nine	types	of	

legitimation,	so	named	to	suggest	a	new	nomenclature	for	mixed	methods	research.	
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Their	framework	for	quality	assurance	in	mixed	methods	research	encompasses	all	

elements	of	the	research	design	from	the	sample,	to	the	interaction	of	the	mixed	

methods	employed,	and	the	inferences	that	they	generate.		

There	is	no	overriding	approach	to	qualitative	data	analysis	that	is	considered	

superior	to	others.	However,	it	is	important	to	consider	the	specific	purpose	of	the	

research,	and	how	the	method	of	analysis	is	integrated	into	the	overall	research	design	

(Punch,	2005).		

Yardley	(2000)	discusses	the	dilemma	of	validity	for	the	various	qualitative	

methods	that	are	employed	in	researching	the	discipline	of	health	psychology,	

acknowledging	that	existing	conventions	and	standards	for	the	conduct	and	evaluation	

of	qualitative	research	methodologies	are	difficult	to	define.	Yardley	(2000)	proposes	a	

guide	to	assess	the	quality	of	qualitative	research,	based	upon	four	guiding	

characteristics:	Sensitivity	to	context,	commitment	to	rigour,	transparency	and	

coherence,	and	impact	and	importance.		

Sensitivity	to	context	should	involve	considering	the	context	of	theory,	and	

interpretations	and	findings	of	previous	researchers	using	similar	methods	or	

investigating	comparable	topics.	Existing	theory	can	influence	qualitative	interpretation	

and	findings,	but	the	analysis	must	primarily	be	responsive	to	the	data	itself	(Yardley,	

2000).			

Commitment	to	rigour,	and	transparency	and	coherence,	refer	to	expectations	of	

thoroughness	in	data	collection,	analysis	and	reporting	(Yardley,	2000).	Commitment	

relates	to	prolonged	involvement	with	the	topic,	not	necessarily	as	a	researcher,	but	also	

possibly	as	a	patient,	caregiver	or	health	professional.	Commitment	is	also	defined	as	

competent	execution	of	research	methods,	and	immersion	in	the	collected	data.	Rigour	

refers	to	the	completed	data	collection	and	analysis,	encompassing	the	relevance	of	the	

sample,	not	only	in	terms	of	numbers	but	also	theoretical	saturation.	In	order	to	achieve	

a	comprehensive	and	multilayered	understanding	of	a	research	topic,	triangulation	of	

data	and	analysis	may	be	considered.			

Transparency	and	coherence	relate	to	the	clarity	and	persuasiveness	of	the	

arguments	put	forward	by	the	researcher.	Many	qualitative	researchers	strive	to	

construct	rather	than	describe	a	reality,	so	the	quality	of	the	narrative	reporting	is	

integral	to	the	interpretation	of	data	(Yardley,	2000).			
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Impact	and	importance	relate	to	the	significance	of	findings	to	others	beyond	the	

researcher	themselves.	Theoretical	worth	is	often	viewed	as	a	crucial	component	of	

qualitative	research,	however,	Yardley	(2000)	suggests	that	some	analyses	are	

significant	not	because	they	present	a	complete	and	accurate	picture	of	empirical	data,	

but	because	they	draw	on	existing	empirical	research	in	order	to	reveal	innovative	or	

challenging	perspectives	which	unlock	new	ways	of	understanding	a	particular	topic.			

Yardley	(2000)	emphasises	that	while	qualitative	researchers	might	tentatively	

agree	with	the	need	to	establish	the	validity	and	rigour	of	research	findings,	most	reject	

the	notion	that	a	universal	code	could	apply	in	all	circumstances	(Greenhalgh	&	Taylor,	

1997;	Yardley,	2000).	Yardley	(2000)	suggests	that	the	criteria	that	she	has	proposed	

should	not	be	interpreted	as	a	rigid	set	of	rules,	but	be	open	to	individual	interpretation	

by	qualitative	researchers.		

	

3.5	Applying	mixed	methods	to	this	research	project	
	

Although	existing	established	theories	of	behavioural	change	and	digital	

engagement	exist,	combining	them	in	the	manner	undertaken	for	this	research	project	is	

as	yet	untested.	Therefore,	in	order	to	identify	the	concepts	that	apply	to	the	research	

questions,	an	inductive	approach	initiated	the	investigation.		

In	order	to	classify	type	2	diabetes	patients	in	terms	of	their	mHealth	adoption,	it	

was	necessary	to	identify	the	concepts	that	apply	to	their	appropriation	of	the	relevant	

technology.	Beginning	with	qualitative	inquiry	allowed	for	understanding	and	

interpretation	of	the	social	reality	of	the	participants	who	utilise	mHealth	to	self-manage	

their	type	2	diabetes.	This	approach	revealed	the	concepts	that	apply	to	the	successful	

adoption	of	mHealth,	which	were	then	operationalised	and	tested	with	a	self-

administered	online	survey	that	was	deployed	during	the	quantitative	phase	of	data	

collection.		

Research	participants’	self-management	of	their	type	2	diabetes	was	also	an	

important	factor	to	understand	within	the	context	of	this	research	project.	As	the	main	

motivation	of	mHealth	adoption	was	to	facilitate	self-management	of	type	2	diabetes,	it	

was	also	necessary	to	ask	the	qualitative	research	participants	about	their	self-

management	routines	and	strategies,	and	how	successful	they	thought	they	were	at	

keeping	the	symptoms	of	the	disease	under	control.		
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By	segmenting	the	qualitative	participants	into	different	subsets,	based	on	the	

factors	that	contributed	to	the	adoption	of	mHealth	as	well	as	their	diabetes	self-

management,	it	was	possible	to	identify	a	classification	of	patients	predisposed	to	using	

mHealth	technologies	to	facilitate	the	effective	self-management	of	their	condition.	

	

3.6	An	exploratory	sequential	design	
	

	 Creswell	and	Plano	Clark	(2011)	itemise	six	distinct	major	mixed	methods	

designs,	based	on	interaction,	priority	and	timing	of	qualitative	and	quantitative	

methods.	The	research	design	used	for	this	thesis	closely	mirrors	their	description	of	an	

‘exploratory	sequential	design’	(p.	86).	The	design	is	well	suited	to	developing	and	

testing	an	instrument,	or	identifying	variables	to	test	with	quantitative	study.	It	may	also	

be	used	to	generalise	findings	from	qualitative	analysis,	or	test	aspects	of	an	emergent	

theory	or	classification.	When	utilised	to	test	qualitative	exploratory	results	the	

researcher	can	identify	new	emergent	research	questions,	based	on	the	qualitative	

findings,	that	do	not	require	a	qualitative	response	(Creswell	&	Plano	Clark,	2011).	

Based	on	Creswell	and	Plano	Clark’s	(2011)	description	there	are	four	major	steps	to	the	

exploratory	design:	Step	one,	design	and	implementation	of	the	qualitative	strand;	step	

two,	use	strategies	to	build	on	the	qualitative	results;	step	three,	design	and	implement	

the	quantitative	strand;	step	four,	interpret	the	connected	results.		The	actions	to	be	

completed	in	each	of	the	steps	are	detailed	in	Figure	1.		

According	to	Creswell	and	Plano	Clark's	(2011)	exploratory	sequential	design,	the	

researcher	initiates	a	qualitative	exploration	of	a	topic,	before	progressing	to	a	

quantitative	element	of	data	collection	and	analysis.	The	reasons	for	initiating	

qualitative	data	collection	may	vary;	instruments	or	measures	may	not	be	available,	

variables	may	not	be	known,	or	there	might	not	be	any	guiding	framework	or	theory.	

Second,	the	researcher	builds	on	the	qualitative	analysis	by	developing	a	quantitative	

instrument	that	identifies	relevant	variables.	Third,	the	researcher	conducts	the	

quantitative	data	collection,	in	order	to	examine	the	identified	variables	of	significance,	

with	a	new	sample	of	research	participants.	In	the	fourth	and	final	stage,	the	

interpretation	of	the	quantitative	results	takes	place	along	with	an	explanation	of	how	

they	build	upon	the	initial	qualitative	findings.		
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One	of	the	major	strengths	of	the	exploratory	sequential	design	is	how	

straightforward	it	is	to	describe,	implement	and	report,	because	it	is	made	up	of	

separate	and	distinct	qualitative	and	quantitative	phases.	Although	this	design	typically	

emphasises	the	qualitative	aspect	of	the	research,	the	inclusion	of	the	quantitative	

element	can	also	make	the	research	more	acceptable	to	quantitatively	biased	audiences	

(Creswell	&	Plano	Clark,	2011).	The	design	of	a	new	instrument	is	potentially	one	of	the	

most	significant	outcomes	of	the	research	process	(Creswell	&	Plano	Clark,	2011).		

	
Figure	1.	Actions	to	be	completed	in	the	four	steps	of	Creswell	and	Plano	Clark's	(2011)	
exploratory	sequential	design.	
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There	are	also	a	number	of	challenges	to	consider	before	implementing	this	

research	design	(Creswell	&	Plano	Clark,	2011).	The	two	phases	of	data	collection	and	

analysis	take	considerably	longer	to	implement	than	a	solitary	research	method,	and	are	

more	demanding	of	a	research	budget.	Creswell	and	Plano	Clark	(2011)	recommend	

utilising	a	small	purposeful	sample	in	the	initial	qualitative	phase,	and	a	large	sample	of	

different	participants	in	the	second	phase,	in	order	to	avoid	questions	of	bias	in	the	

quantitative	element	of	data	collection.	Developing	a	measurement	instrument	between	

the	phases	also	adds	potential	pitfalls,	because	decisions	have	to	be	taken	about	which	

qualitative	data	to	utilise	to	generate	quantitative	measures.	Procedures	must	also	be	

put	in	place	to	ensure	that	the	measures	utilised	in	the	instrument	are	valid	and	reliable.		

There	are	two	main	variants	of	the	exploratory	sequential	design,	these	are	defined	

by	Creswell	and	Plano	Clark	(2011)	as	the	theory-development	variant,	and	the	

instrument	development	variant.	The	theory	development	variant	places	priority	on	the	

qualitative	theory	building	phase	of	research,	while	the	quantitative	element	tests	the	

developed	theory	or	prevalence	of	the	findings	with	a	larger	sample.	Conversely,	with	

the	instrument	development	variant,	the	initial	qualitative	data	collection	and	analysis	is	

undertaken	in	order	to	provide	information	and	understanding	that	contributes	to	the	

development	of	the	measurement	instrument	that	is	required	for	the	dominant	

quantitative	phase	(Creswell	&	Plano	Clark,	2011).	

	

3.7	Sensitising	theories	
	

The	body	of	research	into	the	self-management	of	type	2	diabetes,	as	well	as	the	

digital	divide,	and	mHealth	adoption,	was	also	considered	before	embarking	on	the	data	

collection	and	analysis.	The	review	of	literature	in	the	previous	chapter	has	already	

discussed	Bandura’s	(1977)	theory	of	self-efficacy	and	Rotter’s	(1966)	theory	of	locus	of	

control,	which	was	later	extended	by	Wallston’s	(1992)	work	on	MHLOC.		

As	highlighted	in	chapter	two,	other	researchers	have	found	significant	

associations	between	self-efficacy	and	diabetes	self-management	(Al	Aboudi	et	al.,	2016;	

Bean	et	al.,	2007;	Bohanny	et	al.,	2013;	Dehghan	et	al.,	2017;	King	et	al.,	2010;	Sarkar	et	

al.,	2006),	as	well	as	health	locus	of	control	and	various	self-management	behaviours	

(Burford	et	al.,	2016;	Náfrádi	et	al.,	2017;	O’Hea	et	al.,	2009).	Given	these	existing	

associations,	elements	of	self-efficacy	and	MHLOC	theory	were	incorporated	into	the	
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semi-structured	interviews	to	examine	whether	the	particular	nuances	of	the	theories	

were	also	associated	with	mHealth	adoption	to	facilitate	self-management	of	type	2	

diabetes.	These	existing	theories	also	informed	the	thematic	analysis	of	the	qualitative	

interviews.	

3.8	Research	questions	
	

3.8.1	Research	questions	in	the	qualitative	phase	
	

In	keeping	with	the	first	step	of	Creswell	and	Plano	Clark	's	(2011)	exploratory	

sequential	design	(Figure	1),	the	process	began	with	the	formulation	of	research	

questions	for	the	qualitative	phase.	The	specific	area	that	this	study	focuses	on	has	not	

been	explored	in	any	great	depth	by	previous	research,	so	it	was	necessary	to	begin	with	

an	inductive	method	in	order	to	interpret	the	concepts	that	apply	to	the	adoption	of	

mHealth	to	facilitate	self-management	of	type	2	diabetes.		

The	following	research	questions	(RQs)	were	formulated	to	explore	the	elements	

that	promote	the	adoption	of	mHealth.	

	

	 RQ1:	Are	there	common	characteristics	exhibited	by	individuals	with	type	

	 2	diabetes,	who	have	successfully	adopted	mHealth	for	the	self-

	 management	of	their	condition?	

	

Identifying	whether	there	were	common	characteristics,	and	what	they	might	be,	

was	crucial	to	understanding	why	some	individuals	successfully	adopt	mHealth	to	

facilitate	their	self-management	behaviour.	If	commonalities	existed,	it	was	necessary	to	

investigate	whether	they	were	rooted	in	health	and	self-management	behaviours,	

associated	with	digital	engagement	and	the	digital	divide,	or	the	mobile	devices	that	

were	utilised	to	adopt	mHealth.		

	

	 RQ2:	Are	some	type	2	diabetes	self-management	behaviours	more	

	 commonly	supported	by	the	adoption	of	mHealth	than	others?	
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	 Identifying	the	type	2	diabetes	self-management	behaviours	that	were	more	

widely	supported	by	mHealth	adoption	would	promote	greater	understanding	of	how	

successful	adopters	utilise	mobile	devices	to	facilitate	their	self-management.	

	

3.8.2	Research	questions	in	the	quantitative	phase	
	

In	keeping	with	step	2	(Figure	1)	of	Creswell	and	Plano	Clark’s	(2011)	exploratory	

sequential	design,	the	concepts	that	emerged	from	the	qualitative	analysis	were	

incorporated	into	the	research	questions	for	the	quantitative	phase.	These	were	devised	

after	the	analysis	of	qualitative	data,	but	before	the	quantitative	data	collection	

instrument	was	designed	and	the	quantitative	sample	was	selected.		

The	qualitative	research	identified	high	levels	of	self-management	proficiency	and	

mobile	digital	engagement	as	the	key	to	successful	mHealth	adoption	(see	Chapter	4,	pp.	

74-114	for	a	detailed	description	of	the	findings).	This	made	any	correlations	between	

the	two	major	themes,	or	the	minor	themes	that	they	contained,	of	particular	interest.	

Statistically	significant	correlations	between	the	themes	could	triangulate	the	qualitative	

research	findings.	The	research	questions	for	the	quantitative	phase	were	devised	to	test	

the	qualitative	findings,	and	ascertain	the	level	of	interaction	between	the	themes.		

Statistically	significant	correlations	between	variables	can	triangulate	the	findings	

from	the	qualitative	phase.	Therefore,	any	correlation	between	mHealth	adoption	and	

the	minor	themes	that	made	up	self-management	proficiency	would	be	important.	

Correlations	could	also	highlight	characteristics	in	individuals	who	were	effectively	

using	mHealth	to	facilitate	their	self-management.		

The	qualitative	data	also	identified	online	health	information	seeking	behaviour	

(OHISB)	as	the	most	frequent	behaviour	that	was	consistently	identified	among	those	

who	were	utilising	mHealth.	A	research	question	was	also	included	in	order	to	

triangulate	that	finding.	A	statistically	significant	correlation	between	OHISB	and	

mHealth	adoption	could	highlight	an	important	attribute	in	those	who	have	adopted	

mHealth	in	order	to	facilitate	their	self-management.		

Based	on	the	findings	in	the	qualitative	phase	(see	Chapter	4,	pp.	74-114),	the	

following	research	questions	were	devised	for	the	quantitative	phase:		
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	 RQ3:	Is	an	individual's	self-efficacy,	in	terms	of	type	2	diabetes	self-

	 management,	related	to	mHealth	adoption	for	the	self-management	of	

	 type	2	diabetes?		

	

Self-efficacy	is	a	key	constituent	of	self-management	proficiency.	Isolating	and	

measuring	it	would	enable	statistical	analysis	for	correlation	to	mHealth	adoption.		

	

	 RQ4:	Is	an	individual's	position	on	the	multidimensional	health	locus	of	

	 control	scale	related	to	mHealth	adoption	for	the	self-management	of	type	

	 2	diabetes?		

	

Multidimensional	health	locus	of	control	(MHLOC)	is	also	a	key	component	of	self-

management	proficiency,	and	can	be	isolated	and	measured	for	correlation	to	mHealth	

adoption.	It	is	measured	on	four	scales	relating	to	its	sub-components,	which	are	

internality	and	three	different	types	of	externality.	Therefore,	RQ4	was	subdivided	into	

the	following	questions.		

	

RQ4a:	Are	internality	on	the	MHLOC	scale	and	adoption	of	mHealth	for	

	 the	self-management	of	type	2	diabetes	related?		

RQ4b:	Are	externality	(chance)	on	the	MHLOC	scale	and	adoption	of	

	 mHealth	for	the	self-management	of	type	2	diabetes	related?		

RQ4c:	Are	externality	(powerful	others)	on	the	MHLOC	scale	and	

	 adoption	of	mHealth	for	the	self-management	of	type	2	diabetes	

	 related?		

RQ4d:	Are	externality	(doctors)	on	the	MHLOC	scale	and	adoption	of	

	 mHealth	for	the	self-management	of	type	2	diabetes	related?		

	

If	an	individual	displays	internality	and	believes	that	their	own	behaviour	is	

responsible	for	the	extent	of	the	symptoms	that	they	suffer,	they	are	probably	more	

likely	to	adopt	mHealth	to	facilitate	their	self-management.	Therefore,	a	positive	

correlation	was	likely	between	internality	and	mHealth	adoption.	However,	if	a	person	
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displays	externality,	and	believes	that	the	responsibility	for	their	symptoms	lies	beyond	

their	control,	they	are	probably	less	likely	to	adopt	mHealth	or	be	effective	self-

managers.	Therefor	a	negative	correlation	was	likely	between	different	types	of	

externality	and	mHealth	adoption.		

	

RQ5:	Is	an	individual's	online	health	information	seeking	behaviour,	

	 related	to	mHealth	adoption	for	the	self-management	of	type	2	diabetes?		

	

Acquiring	information	about	diabetes	is	considered	important	to	successfully	self-

manage	the	condition.	OHISB	was	consistently	identified	in	the	qualitative	data	as	a	

common	behaviour	among	those	who	had	successfully	adopted	mHealth	for	self-

management.	Measuring	OHISB	and	testing	it	for	correlation	to	mHealth	adoption	will	

reveal	whether	it	could	be	a	behaviour	that	predicts	mHealth	adoption	for	the	self-

management	of	type	2	diabetes.		

	

	 RQ6:	Is	mobile	device	digital	literacy	related	to	mHealth	adoption	for	the	

	 self-management	of	type	2	diabetes?		

	

Mobile	device	digital	literacy	is	an	important	element	of	mobile	digital	

engagement.	Clearly	some	level	of	digital	literacy	is	essential	for	mHealth	adoption,	

without	it	utilising	mobile	devices	for	anything	would	be	impossible.	But	measuring	

mobile	device	digital	literacy,	and	testing	for	a	correlation	to	mHealth	adoption,	would	

reveal	whether	levels	of	mHealth	adoption	increased	as	mobile	device	digital	literacy	

also	increased.		

	

3.9	Summary	
	

	 This	chapter	has	discussed	various	research	paradigms	that	can	be	employed	in	

social	science	research,	and	listed	the	qualitative	and	quantitative	research	questions	

that	were	asked	in	this	study.	A	pragmatic	paradigm,	where	the	methods	of	investigation	

flow	from	the	research	questions,	best	suited	this	project.	As	little	is	known	about	why	

some	individuals	derive	greater	success	from	mHealth	adoption,	an	inductive	approach	
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initiated	the	study	in	order	to	interpret	the	research	participants’	experiences,	and	allow	

greater	understanding	of	the	topic.	A	separate	deductive	phase	triangulated	the	

inductive	findings	that	emerged.	Chapters	four	and	five	will	detail	how	Creswell	and	

Plano	Clark’s	(2011)	exploratory	sequential	design	guided	the	initial	qualitative	and	

subsequent	quantitative	phases	of	the	research.		
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Chapter	4:	Design	and	implementation	of	the	qualitative	phase	
	

4.1	Introduction	
	

This	chapter	discusses	the	qualitative	phase	of	research	that	initiated	the	

investigation	of	the	topic.	In	order	to	describe	the	exploratory	sequential	design	

(Creswell	&	Plano	Clark,	2011)	with	clarity,	this	chapter	explains	how	the	inductive	

process	was	executed	and	completed.	This	is	necessary	because	the	nature	of	the	

exploratory	sequential	design	(Creswell	&	Plano	Clark,	2011)	demands	that	the	

qualitative	research	findings	inform	the	subsequent	quantitative	phase	of	the	

investigation.	Creswell	and	Plano	Clark’s	(2011)	design	requires	completion	of	the	

inductive	data	collection	and	analysis,	and	answers	to	the	qualitative	research	questions,	

before	the	deductive	phase	of	the	methodology	is	undertaken,	and	the	quantitative	

research	questions	are	finalised	(Figure	2).		

	

	

Figure	2.	Details	of	step	one	in	Creswell	and	Plano	Clark's	(2011)	exploratory	sequential	
design.	
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4.2	Qualitative	methodology	
	

4.2.1	The	general	inductive	approach		
	

There	are	several	different	approaches	to	qualitative	data	analysis	that	employ	

inductive	techniques,	but	which	have	their	own	particular	nuances	such	as	

phenomenology,	grounded	theory,	and	discourse	analysis	(Creswell,	2013;	Gomm,	2004;	

Punch,	2005).	A	general	inductive	approach	to	qualitative	data	analysis	is	described	by	

Thomas	(2006)	as	important	to	establishing	links	between	the	findings	derived	from	

raw	data	analysis,	and	research	objectives.	Thomas	(2006)	also	points	out	that	this	

technique	is	commonly	used	in	health	and	social	science	research.		

The	method	that	was	adopted	for	the	qualitative	component	of	this	research	

project	adhered	to	the	criteria	described	by	Thomas’	(2006)	general	inductive	approach.	

The	data	reduction	process	inherent	to	this	method	relies	on	multiple	readings	and	

interpretations	of	the	raw	data	provided	by	inductive	data	collection.	Thomas	(2006)	

highlights	the	three	most	important	stages	of	data	analysis	using	the	general	inductive	

approach	as:	The	key	elements	of	analytic	strategies	that	must	focus	on	the	core	

meanings	that	emerge	from	the	raw	data,	that	are	most	relevant	to	the	research	

objectives;	the	outcomes	of	analysis,	centred	on	identifying	themes	or	categories	most	

relevant	to	the	research	objectives;	and	the	presentation	of	findings,	that	must	describe	

the	most	important	themes	that	emerge.	Although	the	findings	are	influenced	by	the	

research	questions,	they	develop	from	the	analysis	of	the	raw	data,	and	can	be	assessed	

for	trustworthiness	in	the	same	way	as	other	forms	of	qualitative	analysis.				

	

4.2.2	Participant	recruitment	
	

Following	the	approval	of	a	human	research	ethics	application	by	the	University	of	

Canberra	(Appendix	A),	participant	recruitment	began.	The	qualitative	approach	

adopted	to	answer	the	initial	research	questions	for	this	study	consisted	of	17	semi-

structured	face-to-face	interviews,	with	participants	that	were	purposively	sampled.	The	

purposive	sampling	procedure	allowed	for	further	recruitment	to	continue,	based	on	the	

ongoing	analysis	of	the	interviews	that	had	already	taken	place.	Participants	were	

recruited	from	the	Ochre	Health	GP	Superclinic	situated	on	the	campus	of	the	
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researcher’s	university,	so	this	can	also	be	regarded	as	a	convenience	sample.		

While	the	qualitative	sample	was	in	no	way	representative	of	a	larger	population,	

participants	were	selected	in	order	to	ensure	a	wide	range	of	demographic	values	in	

terms	of	income,	gender	and	age.	This	consideration	was	impacted	by	the	fact	that	type	

2	diabetes	is	a	condition	that	is	generally	diagnosed	later	in	life.	Allowing	for	this,	the	

researcher	also	sampled	participants	that	had	been	diagnosed	with	the	condition	for	

varying	lengths	of	time.	Another	important	element	of	the	variety	within	the	sample	was	

a	range	of	digital	competencies.	The	researcher	also	felt	that	it	was	important	to	talk	to	a	

digital	native	as	well	as	all	of	the	digital	immigrants	that	had	been	interviewed	for	the	

project.	Because	of	the	usual	onset	of	type	2	diabetes	symptoms	later	in	life,	finding	a	

younger	participant	was	challenging	and	took	some	time.		

The	researcher	was	already	familiar	with	five	of	the	participants,	because	they	had	

previously	taken	part	in	a	pilot	program	that	he	had	worked	on	investigating	mobile	

digital	communication	and	health	management	from	2014	to	2015	(Burford	et	al.,	

2016).	These	five	candidates	were	selected	because	of	their	suitability	for	the	current	

research	project.	They	were	already	familiar	with	the	potential	that	mobile	devices	hold	

to	facilitate	self-management,	and	had	been	given	access	to	digital	training	with	a	mobile	

tablet	device	as	part	of	the	previous	research	study.	They	were	independently	

approached	and	invited	to	participate	through	emails	and	phone	calls	in	September	and	

October	2016.	The	other	participants	were	selected	with	the	assistance	of	the	chief	

practice	nurse	at	one	of	the	Ochre	Health	GP	superclinics	in	Canberra,	Australia.	GP	

superclinics	are	an	initiative	of	the	Australian	Government's	Department	of	Health,	and	

are	located	in	local	communities	in	order	to	provide	centres	of	excellence	for	primary	

care	service	delivery.	Superclinics	provide	a	broad	range	of	medical	services	and	health	

professionals,	including	general	practitioners,	practice	nurses,	visiting	specialists	and	

allied	health	professionals,	who	target	the	needs	of	local	communities.	The	previous	

pilot	program	(Burford	et	al.,	2016)	had	also	recruited	participants	diagnosed	with	type	

2	diabetes	from	the	same	superclinic,	so	some	overlap	was	expected.	However,	no	data	

collected	for	the	previous	pilot	program	was	utilised	in	this	project.	The	research	that	

was	conducted	for	this	project	only	included	data	that	was	gathered	during	this	study.		

Recruitment	of	additional	candidates	began	on	21	October	2016,	and	concluded	on	

6	December	2016.	Qualifying	candidates	were	informed	of	the	research	project	by	Ochre	

Health's	chief	practice	nurse,	and	asked	if	they	would	be	prepared	to	participate	in	the	



	

Chapter	4	 62	

interviews.	They	then	filled	out	a	sign-up	sheet	(Appendix	B)	supplying	their	contact	

details,	gender,	date	of	birth,	date	of	diagnosis	with	type	2	diabetes,	as	well	as	a	list	of	

types	of	computer	and/or	mobile	devices	they	used,	and	the	frequency	with	which	they	

used	a	smartphone	or	mobile	tablet	device	for	any	reason.	The	researcher	visited	the	

clinic	once	a	week	to	collect	the	completed	sign-up	sheets	from	the	chief	practice	nurse.	

The	researcher	then	made	the	final	selection,	based	on	relevant	characteristics	that	were	

considered	worthy	of	further	exploration	in	the	ongoing	data	analysis.	All	of	the	

participants	were	adults,	had	been	diagnosed	with	type	2	diabetes,	and	spoke	English.	

The	interviewees	were	not	offered	any	incentives	to	participate.		

Dey	(1999)	proposes	a	goal	of	theoretical	sufficiency,	which	describes	a	set	of	

categories	derived	from	qualitative	analysis	that	are	well	supported	by	the	collected	

data.	The	interviews	in	this	research	project	were	halted	when	the	researcher	was	

satisfied	that	a	point	of	theoretical	sufficiency	had	been	achieved,	and	further	interviews	

would	not	have	led	to	the	formation	of	additional	categories	that	supported	a	more	

comprehensive	understanding	of	the	topics	under	investigation.		

Multiple	readings	of	the	interview	transcripts	took	place	took	place	while	the	

recruitment	of	participants	was	ongoing,	and	after	the	interviews	had	ceased.	Initially,	

codes	began	to	present	themselves	to	the	researcher,	before	they	were	clustered	into	

broader	themes.	As	the	number	of	interviews	increased	fewer	codes	emerged.	The	final	

interviews	that	were	conducted	with	Darren,	Liam,	John	and	Pete	produced	data	that	

only	added	to	existing	codes,	but	did	not	generate	new	codes.	It	was	at	this	point	that	

the	researcher	decided	not	to	continue	recruiting	participants.		

	

Table	1	
Demographic	Details	of	the	Interviewees	

	
	

Pseudonym	
	

Gender	
	

Age	
	

Diagnosed	
	

Interview	
Date	

	
Level	of	
Education	

	
Employment	

Status	

Annual	level	
of	Household	
Income	

	
Roz	

	
F	

	
59	

	
2008	

	
13-9-16	

	
Certificate/	
Diploma	

	
Retired	

	
Between	
$50,000	&	
$100,000	

	
Mabel	

	
F	

	
74	

	
2009	

	
15-9-16	

	
Undergraduate	

	
Retired	

	
Between	
$50,000	&	
$100,000	
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Table	1	-	continued	
Demographic	Details	of	the	Interviewees	
	

	
Pseudonym	

	
Gender	

	
Age	

	
Diagnosed	

	
Interview	
Date	

	
Level	of	
Education	

	
Employment	

Status	

Annual	level	
of	Household	
Income	

	
Rick	

	
M	

	
54	

	
			2013	

	
29-9-16	

	
Undergraduate	

	
Full	time	

	
Between	
$50,000	&	
$100,000		

	
Maggie	

	
F	

	
77	

	
1989	

	
8-11-16	

	
Year	10	

	
Retired	

	
More	than	
$150,000	

	
Steve	

	
M	

	
70	

	
1994	

	
9-11-16	

	
Year	12	

	
Retired	

	
More	than	
$150,000	

	
Mitchell	

	
M	

	
68	

	
1997	

	
10-11-16	

	
Year	12	

	
Casual	

	
Between	
$100,001	&	
$150,000	

	
Jamie	

	
M	

	
75	

	
2012	

	
14-11-16	

	
Postgraduate	

	
Retired	

	
Between	
$50,000	&	
$100,000	

	
Adam	

	
M	

	
68	

	
2007	

	
16-11-16	

	
Year	10	

	
Retired	

	
Less	than	
$50,000	

	
Liz	

	
F	

	
76	

	
1999	

	
22-11-16	

	
Year	12	

	
Retired	

	
Between	
$50,000	&	
$100,000	

	
Carol	

	
F	

	
65	

	
1993	

	
22-11-16	

	
Certificate/	
Diploma	

	
Retired	

	
Between	
$50,000	&	
$100,000	

	
Sara	

	
F	

	
62	

	
2011	

	
22-11-16	

	
Year	10	

	
Part	time	

	
Less	than	
$50,000	

	
Claire	

	
F	

	
54	

	
2008	

	
23-11-16	

	
Year	10	

	
Part	time	

	
More	than	
$150,000	

	
Joyce	

	
F	

	
55	

	
2008	

	
23-11-16	

	
Year	10	

	
Casual	

	
More	than	
$150,000	

	
Darren	

	
M	

	
64	

	
2000	

	
28-11-16	

	
Postgraduate	

	
Retired	

	
Between		
$50,000	&	
$100,000	

	
Liam	

	
M	

	
63	

	
2015	

	
1-12-16	

	
Undergraduate	

	
Retired	

	
Less	than	
$50,000	

	
John	

	
M	
	

	
68	
	

	
2016	
	

	
16-12-16	

	
Year	10	

	

	
Retired	

	

	
Between	
$50,000	&	
$100,000	

	
Pete	

	
M	

	
31	

	
2015	

	
16-12-16	

	
Postgraduate	

	
Full	time	

Between	
$50,000	&	
$100,000	
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Table	2	
Demographic	summary	of	the	interviewees	

	
	

	 N	
Gender	 	
Male	 9	
Female	 8	

	 	
Age	range	 	
30-40	years	 1	
41-50	years	 0	
51-60	years	 4	
61-70	years	 8	
71-80	years	 4	

	 	
Length	of	diagnosis	 	

1-5	years	 6	
6-10	years	 5	

More	than	10	years	 6	
	 	

Level	of	education	 	
Year	10	 6	
Year	12	 3	

Certificate/diploma	 2	
Undergraduate	 3	
Postgraduate	 3	

	 	
Employment	status	 	

Casual	 2	
Part	time	 2	
Full	time	 2	
Retired	 11	

	 	
Annual	level	of	income	 	
Less	than	$50,000	 3	

Between	$50,000	&	$100,000	 9	
Between	$100,001	&	$150,000	 1	

More	than	$150,000	 4	
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Table	3	
Interviewees,	The	Devices	They	Use,	and	Their	Frequency	of	Use.	
	
	
Pseudonym	

	
Devices	used	

Frequency	of	smartphone	or	
mobile	tablet	use	

	
Roz	
	
Mabel	

	
Desktop,	Tablet	
	
Smartphone,	Tablet	

	
Every	day	
	
Every	Day	

	 	 	
Rick	 Desktop,	Laptop,	Tablet,	

Smartphone	
Every	day	

	
Maggie	

	
None	

	
Never	

	
Steve	

	
Desktop,	Laptop,		
Mobile	Phone	

	
Never	

	
Mitchell	

	
Desktop,	Laptop,	Tablet,	
Smartphone	

	
Every	day	

	
Jamie	

	
Desktop,	Mobile	Phone	

	
Never	

	
Adam	

	
Desktop	

	
Occasionally	(His	children's	
tablet	devices)	

	
Liz	

	
Desktop,	Laptop,		
Mobile	Phone	
	

	
Never	

Carol	 Desktop,	Tablet,	Smartphone	 Every	day	
	
Sara	

	
Desktop,	Laptop,	Smartphone	

	
Every	day	

	
Claire	

	
Desktop,	Tablet,	Smartphone	

	
Every	day	

	
Joyce	

	
Tablet,	Smartphone	

	
Every	day	

	
Darren	

	
Desktop,	Laptop,	Tablet	
Smartphone	

	
Every	day	

	
Liam	

	
Desktop,	Laptop,	Tablet	
Smartphone	

	
Every	day	

	
John	

	
Desktop,	Tablet,	Smartphone	

	
Every	day	

	
Pete	

	
Laptop,	Tablet,	Smartphone	

	
Every	day	
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Table	4	
The	Number	of	Participants	Who	Use	a	Smartphone	or	Mobile	Tablet	Device	Every	Day,	
Occasionally	or	Never.	
	
	

Frequency	of	device	use	 		N	
	

Every	Day	 12	
Occasionally	 1	

Never	 4	

	

4.2.3	Qualitative	data	collection	
	

Interviews	are	frequently	employed	to	explore	subjects’	attitudes,	intentions	and	

behaviours:	An	attitude	is	an	evaluative	belief	about	something,	an	intention	is	indicative	

of	a	person’s	desire	to	act,	and	a	behaviour	is	an	action	that	has	been	performed	(Crano,	

Brewer	&	Lac,	2015).	Because	of	the	need	to	build	a	rapport	with	the	participants,	and	

the	length	of	time	required	to	talk	to	them	about	their	health	as	well	as	their	digital	

engagement,	face-to-face	semi-structured	interviews	were	the	most	appropriate	method	

to	employ	for	the	initial	part	of	the	investigation.	This	method	allowed	the	researcher	to	

explore	the	topic	with	individuals	who	had	been	diagnosed	with	type	2	diabetes,	by	

asking	them	about	their	self-management	behaviours	and	attitudes,	as	well	as	their	

digital	engagement	and	mobile	device	use.	

Face-to-face	interviews	also	allowed	the	researcher	to	engage	using	non-verbal	

cues	during	the	interview	process.	Verbal	and	non-verbal	reinforcement	can	be	used	to	

encourage	interviewees	to	amplify	their	responses	or	provide	more	detail	to	a	particular	

question	(Crano	et	al.,	2015).	Eye	contact	is	very	important	and	a	furrowed	brow,	or	

slight	tilt	of	the	head	combined	with	a	look	of	uncertainty	or	confusion	can	be	a	good	

way	of	encouraging	explanation	or	elaboration	of	an	answer	that	has	been	given.	Silent	

and	subtle	nodding	of	the	head	communicates	engagement	as	well	as	understanding	

from	the	interviewer,	however,	care	must	be	taken	not	to	cultivate	the	impression	that	

particular	responses	are	what	the	interviewer	wants	to	hear,	it	is	the	research	

participants’	point	of	view	that	is	crucial	to	the	process.		

During	email	exchanges	or	phone	calls	to	arrange	a	convenient	time	to	conduct	the	

interviews,	the	participants	were	told	that	the	duration	of	their	interview	would	be	
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about	an	hour,	so	they	were	able	to	make	enough	time	available	to	hold	an	in-depth	

discussion.		

The	interviews	took	place	between	13	September	and	16	December	2016,	in	a	

room	that	was	made	available	to	the	researcher	at	the	GP	superclinic.	The	interviews	

were	audio	recorded	with	the	participants'	consent,	and	later	transcribed	and	uploaded	

to	the	Dedoose	(2016)	cloud	based	qualitative	data	management	system	to	facilitate	

analysis.	The	researcher	also	made	written	notes	about	each	participant	immediately	

after	the	interviews	had	taken	place,	and	later	while	reading	transcripts	of	the	

interviews.	These	notes,	along	with	the	interview	transcripts,	comprised	the	qualitative	

data	that	was	analysed	in	order	to	answer	the	research	questions.		

The	meeting	room	at	the	Ochre	Health	GP	superclinic	was	an	appropriate	

interview	location	for	several	reasons.	It	was	private	so	the	participants	did	not	have	to	

worry	about	their	conversation	being	overheard.	It	was	quiet	with	no	background	noise,	

which	meant	that	the	environment	was	ideally	suited	to	qualitative	interviews,	

minimising	the	chance	of	misunderstandings	from	either	the	interviewer	or	interviewee	

due	to	noise	pollution,	and	rendering	audio	recordings	clear	and	audible.	The	location	

was	also	familiar	to	the	participants,	making	it	easy	to	find,	and	going	some	way	to	

satisfying	the	requirement	for	a	natural	setting	that	would	make	the	interviewees	

comfortable	and	at	ease	in	familiar	surroundings.		

Before	the	formal	interview	began,	the	participants	were	asked	to	sign	a	consent	

form	(Appendix	C)	that	contained	a	box	to	tick	if	they	agreed	to	their	interview	being	

audio	recorded,	which	they	all	did.	At	this	stage	it	was	also	explained	to	each	participant	

that	the	researcher	was	independent	of	Ochre	Health,	and	none	of	the	data	that	they	

provided	would	be	shared	with	their	clinicians.	This	clarification	was	important	to	

establish	because	the	participants	had	been	recruited	with	the	assistance	of	the	chief	

practice	nurse,	and	the	interviews	took	place	in	a	meeting	room	at	the	Ochre	Health	GP	

superclinic.	The	interviewees	were	told	about	the	research	project	and	reminded	that	

the	information	that	they	provide	would	be	confidential	and	anonymous.	The	

participants	were	also	asked	if	they	had	any	questions	before	the	interviews	began.	The	

only	interviewee	who	requested	any	clarification	was	Darren,	who	wanted	more	

information	about	how	digital	data	such	as	audio	recordings	and	transcripts	would	be	

stored,	who	would	have	access	to	them,	and	who	they	might	be	shared	with.		
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At	the	conclusion	of	their	interview,	the	participants	were	asked	to	fill	out	a	

demographic	information	form	(Appendix	D)	that	requested	their	name,	date	of	birth,	

date	of	first	diagnosis	with	type	2	diabetes,	highest	level	of	education	attained,	

employment	status	and	annual	level	of	household	income.	This	form	was	given	to	

participants	at	the	end	of	the	interview	rather	than	at	the	start,	because	questions	

requesting	personal	information	could	have	caused	awkwardness	at	the	beginning,	and	

placed	the	participants	in	the	wrong	frame	of	mind	to	be	frank	and	open	about	their	

digital	media	use	and	self-management	behaviours.			

The	population	of	the	ACT	differs	in	some	demographics	when	compared	with	the	

entire	population	of	Australia.	Income	and	education	levels	are	higher.	The	highest	level	

of	educational	attainment	in	the	ACT	sits	at	37%	for	those	who	have	achieved	bachelor	

degree	level	and	above,	as	opposed	to	22%	for	Australians	as	a	whole	(‘2016	Census	

QuickStats’,	2017).	The	2016	census	also	found	that	the	median	weekly	household	

income	in	the	ACT	was	$2070,	whereas	for	all	Australians	it	was	$1438	(‘2016	Census	

QuickStats’,	2017).	While	there	are	distinct	differences,	these	factors	did	not	

significantly	affect	this	study	as	the	purpose	was	not	to	generalise	to	a	larger	population.	

The	interview	participants	were	recruited	based	on	a	purposive	sampling	method	

(Table	1).		

	

4.2.4	Interview	guide	
	

The	research	questions	led	to	the	formulation	of	an	interview	guide	(Appendix	E),	

which	ensured	that	the	necessary	elements	of	the	topic	were	discussed,	and	a	particular	

area	of	exploration	was	not	forgotten	when	it	came	to	conducting	the	interview.	A	semi-

structured	interview	guide	determines	topics	to	be	covered	during	the	interview.	

However,	the	precise	nature	of	the	questions	and	the	order	in	which	they	are	asked	is	

flexible,	and	determined	by	the	interviewer	as	the	interview	progresses	(Bryman,	2016).	

This	approach	also	ensures	that	questions	can	be	responsive	to	answers	that	are	given,	

and	specific	answers	may	be	explored	in	greater	depth	by	probing	for	more	detail	from	

participants,	in	effect	tailoring	and	individualising	each	interview.		

The	interview	guide	listed	questions	about	individuals’	mobile	device	and	internet	

skills,	as	well	as	their	experience	of	the	behavioural	changes	required	to	self-manage	

their	type	2	diabetes.	Sensitising	theories	of	the	digital	divide,	self-efficacy	and	MHLOC	
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were	considered	when	creating	the	interview	guide.	A	total	of	53	questions	were	

prepared	to	assist	the	researcher	during	the	interviews.	The	questions	were	not	read	out	

to	the	participants	in	order,	or	word	for	word	as	they	were	written	down,	they	were	used	

as	a	prompt	or	list	of	key	points	for	the	interviewer’s	reference.		

The	interviews	enquired	about	the	individuals’	initial	diagnosis	with	type	2	

diabetes,	their	reaction	to	it,	and	their	knowledge	of	the	condition,	before	exploring	how	

they	coped	with	the	behaviours	required	to	self-manage,	and	how	they	felt	about	their	

own	abilities	and	capabilities	in	that	regard.	Their	digital	media	habits	were	also	

discussed,	particularly	if	there	were	any	areas	where	self-management	and	digital	or	

mobile	devices	interacted	with	each	other.		

	

4.2.5	Qualitative	data	analysis	
	

In	order	to	analyse	the	qualitative	interviews	effectively	it	was	important	to	

understand	how	mobile	digital	engagement	and	living	with	type	2	diabetes	fitted	into	

each	of	the	participants’	daily	lives.	Understanding	this	lived	experience	was	a	crucial	

element	of	the	qualitative	process.	During	the	interviews	everyone’s	individual	history	

of	type	2	diabetes	was	explored,	along	with	the	impact	that	it	may	have	had	on	their	

lives.	In	addition,	participants	were	asked	if	and	how	they	sourced	information	about	

their	health,	and	tried	to	effectively	self-manage	their	condition	within	the	assorted	

demands	of	their	everyday	lives.	Through	ongoing	and	repeated	analysis	of	the	

individual	interviews	a	broader	picture	of	each	research	participant	emerged,	which	

helped	to	interpret	the	information	that	they	provided.		

The	sensitising	theories	discussed	in	section	3.7	of	this	thesis,	namely	self-efficacy	

(Bandura,	1977),	locus	of	control	(Rotter,	1966),	and	multidimensional	health	locus	of	

control	(Wallston,	1992),	were	considered	during	the	creation	of	the	interview	guide.	

The	researcher	wanted	to	investigate	whether	previous	associations	between	self-

efficacy	and	diabetes	self-management	(Al	Aboudi	et	al.,	2016;	Bean	et	al.,	2007;	

Bohanny	et	al.,	2013;	Dehghan	et	al.,	2017;	King	et	al.,	2010;	Sarkar	et	al.,	2006),	as	well	

as	health	locus	of	control	and	various	self-management	behaviours	(Burford	et	al.,	2016;	

Náfrádi	et	al.,	2017;	O’Hea	et	al.,	2009)	were	relevant	to	mHealth	adoption	for	the	self-

management	of	type	2	diabetes.		
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Inevitably	the	inclusion	of	question	relating	to	these	sensitising	theories	did	

encourage	discussion	by	the	participants	of	elements	of	their	self-management	that	

related	to	aspects	of	these	behavioural	theories.	This	enabled	the	researcher	to	identify	

associations	between	these	sensitising	theories	and	mHealth	adoption	for	type	2	

diabetes	self-management,	which	presented	themselves	in	the	emergent	codes	and	

themes.		

Data	analysis	of	interview	transcripts	began	before	all	the	interviews	were	

completed.	The	interview	transcripts	were	read	multiples	times,	and	excerpts	coded	

using	the	Dedoose	(2016)	cloud	based	data	management	system.	The	researcher	

worked	alone,	so	intercoder	reliability	was	not	an	issue.	As	the	interview	transcripts	

were	repeatedly	read	by	the	researcher,	themes	began	to	present	themselves,	these	

themes	were	added	to,	clarified	and	clustered	into	broader	themes	as	the	analysis	

process	was	ongoing.	The	first	generation	of	themes	that	emerged	from	the	codes	were	

labelled	minor	sub-themes,	and	these	were	subsequently	clustered	into	broader	minor	

themes.	The	minor	themes	were	in	turn	clustered	into	two	major	themes,	namely	self-

management	and	mobile	digital	engagement.	Inevitably	the	close	connection	between	

some	themes	such	as	‘The	influence	of	others’	and	‘Obtaining	information	about	health’	

led	to	some	codes	being	included	in	more	than	one	theme.		

The	major	theme	of	self-management	comprised	three	minor	themes;	self-

confidence,	responsibility,	and	healthy	behaviours.	The	major	theme	of	mobile	digital	

engagement	comprised	two	minor	themes;	health	specific,	and	non-health	specific	

mobile	digital	engagement	(Figure	3).		

	

4.2.6	Codes	and	themes	
	

The	interview	analysis	was	facilitated	with	the	Dedoose	(2016)	cloud	based	

qualitative	data	management	system.	The	platform	allows	for	the	interview	transcripts	

to	be	uploaded,	and	excerpts	to	be	highlighted	and	assigned	to	one	or	more	codes	

created	by	the	researcher.	These	codes	can	subsequently	be	clustered	into	broader	

themes.		

A	total	of	52	codes	were	created	during	the	interview	analysis	(Appendix	F).	Some	

codes	were	placed	into	more	than	one	theme.	The	first	stage	of	clustering	placed	codes	

into	10	themes	(Figure	3	&	Appendix	F).	These	10	themes	were	labelled	‘Minor	sub-		
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Figure	3.	The	hierarchy	of	themes	that	emerged	from	the	interview	analysis.	
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themes.’	The	next	stage	of	clustering	distilled	the	10	‘Minor	sub-themes’	into	five	

broader	themes,	these	were	labelled	‘Minor	themes’.		

After	the	creation	of	the	five	minor	themes,	it	was	clear	to	the	researcher	that	there	

were	two	broad	categories	that	had	been	created	from	the	codes.	These	two	broad	

categories	were	referred	to	as	‘Major	themes’	and	labelled	‘Self-management’	and	

‘Mobile	digital	engagement’	(Figure	3).		

	

4.2.7	The	relationship	between	themes	and	theories	
	

The	interviews	were	coded	during	the	ongoing	qualitative	data	analysis.	Towards	

the	end	of	the	interviews	the	process	of	clustering	codes	into	themes	began.	Some	of	the	

themes	that	developed	were	linked	to	established	theories.	

The	minor	theme	of	‘Self-confidence’	(Figure	3)	was	closely	related	to	Bandura’s	

(1977)	theory	of	self-efficacy.	Some	of	the	codes	contained	within	the	minor	theme	such	

as	‘Personal	responsibility	for	health’	and	‘Determination’	are	closely	related	to	efficacy	

expectations,	that	describe	an	individual’s	conviction	that	a	behaviour	can	be	performed	

(Bandura,	1977).	Motivation	is	an	important	element	of	self-efficacy,	and	the	inclusion	

of	the	code	‘Motivation	to	self-manage’	relates	to	this	aspect	of	the	theory.	Self-efficacy	is		

enhanced	by	two	separate	elements:	The	rewards	earned	from	previous	successes,	that	

were	evident	in	excerpts	that	were	coded	as	‘Satisfaction	from	self-management’;	and	

the	evaluation	of	performance	guided	by	goal	setting	and	attainment,	also	evident	in	the	

codes	labelled	‘Importance	of	self-management’,	and	‘Staying	healthy’.	

The	minor	theme	of	‘Responsibility’	drew	several	parallels	to	MHLOC.	The	minor	

sub-theme	labelled	‘the	influence	of	others’	(Figure	3)	is	closely	related	to	the	element	of	

externality	(powerful	others)	contained	within	MHLOC.	Codes	contained	within	‘The	

influence	of	others’	include	‘Role	of	health	professionals’,	‘Frustrations	with	medical	

practitioners’,	‘Following	doctors’	instructions’,	‘Religious	beliefs’,	‘Family	support’,	

‘Social	support’,	‘Why	you	have	type	2	diabetes’,	and	‘Digital	data	for	clinicians’.	These	

are	all	codes	that	point	towards	the	importance	of	other	people’s	influence	to	the	

individuals	that	were	interviewed.	The	minor	sub-theme	of	‘Luck	and	a	lack	of	

determination’	drew	associations	to	both	internality	and	externality	(chance)	from	

MHLOC,	with	its	contributory	codes	of	‘Controlling	diet’,	‘Staying	healthy’,	

‘Determination’,	‘Why	you		
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have	type	2	diabetes’,	‘Checking	blood	glucose’	and	‘The	importance	of	self-

management’.		

The	fluctuating	motivation	described	by	some	participants,	and	highlighted	in	the	

qualitative	data	analysis,	also	drew	strong	associations	to	internality	of	MHLOC.	While	

locus	of	control	(Rotter,	1966)	forecasts	individuals'	consistent	behaviours	under	

normal	circumstances,	MHLOC	(Wallston,	1992)	recognises	that	individuals'	beliefs	and	

behaviours	can	become	more	fluid	when	states	of	health	fluctuate.	Several	interviewees	

confirmed	this	distinction	when	discussing	their	own	self-management.		

The	minor	sub-theme	labelled	‘Obtaining	information	about	health’	which	

contained	codes	that	included	‘Trust	in	information	sources’,	‘Distrust	in	information	

sources’,	and	‘Information	about	type	2	diabetes’	was	linked	to	the	concept	of	health	

information	seeking	behaviour.	This	minor	sub-theme	was	subsequently	clustered	with	

other	codes	such	as	‘Understanding	of	type	2	diabetes’,	‘Controlling	diet’,	‘Tracking	food’,	

‘Checking	blood	glucose’,	and	‘Difficulties	with	self-management’	to	form	the	minor	

theme	‘Healthy	behaviours’.		

	

4.3	Qualitative	findings	
	

The	interview	analysis	clustered	coded	interview	excerpts	into	themes.	The	

researcher	also	made	notes	about	each	of	the	interviewees	immediately	after	the	

interviews	took	place,	and	while	reading	transcripts	of	the	interviews.	The	notes	were	

based	on	the	information	provided	by	the	participants	during	the	interviews.	These	

notes	were	not	thick	descriptions	according	to	Geertz’s	(1973)	definition	of	the	term	

from	an	anthropological	perspective,	or	Bryman’s	(2016)	characterisation	of	a	thick	

description	that	facilitates	the	transferability	of	qualitative	findings	to	alternative	

contexts,	but	they	do	include	background	information	and	details	on	each	of	the	

participants.	The	information	in	the	notes	was	specifically	concerned	with	opinions,	

views	and	understandings	of	type	2	diabetes	that	each	of	the	participants	acquired,	as	

well	as	their	utilisation	of	and	engagement	with	digital	technology	and	mobile	devices,	

and	any	intersection	of	those	phenomena	that	was	apparent.		

In	the	following	sections	of	this	chapter	the	findings	from	the	interviews	are	

presented.	This	information	is	constructed	from	the	interview	transcripts,	and	the	notes	

that	were	made	post	interview	and	while	conducting	the	analysis.	Sub-headings	have	
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been	created	for	both	of	the	major	themes	that	emerged,	namely	self-management	and	

mobile	digital	engagement.	Further	sub-headings	appear	under	self-management	and	

mobile	digital	engagement,	which	detail	the	minor	themes	and	minor	sub-themes	that	

contributed	to	each	of	the	major	themes	(Figure	3).		

	

4.3.1	Self-management	(major	theme)	
	 	

The	major	theme	of	self-management	was	made	up	of	three	minor	themes:	self-

confidence,	responsibility,	and	healthy	behaviours	(Figure	3).	Each	of	the	minor	themes	

contained	two	minor	sub-themes.	Self-confidence	contained	minor	sub-themes	titled	

‘compromise	between	quality	of	life	and	self-management’,	and	‘motivation	to	stay	

healthy’.	Responsibility	contained	minor	sub-themes	titled	‘the	influence	of	others’,	and	

‘luck	and	a	lack	of	determination’.	Healthy	behaviours	contained	minor	sub-themes	

titled	‘obtaining	information	about	health’,	and	‘self-management	behaviours’.	The	

major	theme	of	self-management	broadly	considers	self-management	of	type	2	diabetes.		

	

4.3.1.1	Self-Confidence	(minor	theme)	
	

Participants	who	were	effectively	self-managing	their	type	2	diabetes	

demonstrated	a	clear	understanding	of	how	specific	behaviours	contributed	to	the	

rewards	that	were	reaped	in	terms	of	positive	health	outcomes.	These	participants	were	

confident	in	their	abilities	to	achieve	the	goals	that	they	set	themselves	in	terms	of	self-

management,	‘I	always	work	to	outcomes,	to	goals.	I'm	a	project	manager'	(Darren).		

Rick	felt	that	his	improved	BGLs	justified	his	self-management	behaviour,	and	this	

was	clearly	satisfying	for	him,	'I	think	the	consistent	blood	sugar	level	result	in	the	last	

probably	year	or	so,	after	I	started	with	the	program,	is	a	testament	that	I	have	been	

doing	things	right.'		

At	77	Maggie	was	the	oldest	of	the	participants	interviewed,	to	the	best	of	her	

recollection	she	had	been	diagnosed	with	type	2	diabetes	27	years	previously,	so	not	

surprisingly	her	self-management	regime	was	very	habitualised,	but	she	clearly	

expressed	why	her	diabetes	was	under	control,	'Because	I'm	eating	properly	and	

exercising.'		
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Some	individuals	who	struggled	with	their	self-management	lacked	the	confidence	

to	perform	certain	behaviours,	despite	understanding	that	those	behaviours	could	

improve	their	health	outcomes.	Joyce	explained	that	'They	can	give	you	everything	and	

all	the	information	that	you	want,	but	you've	got	to	make	it	work.	That's	what	I	believe',	

she	continued	'My	mind	knows	that	I	should	not	be	eating	sugar,	but	my	head's	just	

saying,	huh,	just	have	some	.	.	.	Which	is	detrimental	to	my	health	no	one	else's.'		

Other	participants	also	demonstrated	a	clear	understanding	of	the	behaviour	

change	that	was	required,	however	they	lacked	the	ability	to	actually	make	the	required	

changes,	'No,	it's	down	to	me.	It's	down	to	me	doing	what	I	know	I	should	do,	eating	

more	salads	and	more	vegetables	and	cutting	out	the	cake,	drinking	water.	Just	

common-sense	things,	really'	(Liz).	

Sara	said	'I	struggle	making	good	decisions,	I	know	I	do,'	before	categorically	

stating	that	she	did	not	have	the	willpower	and	determination	required	to	successfully	

self-manage.	Carol	also	commented	on	her	inability	to	sustain	good	self-management	

behaviours,	'Ultimately	it	all	comes	back	to	me	doesn't	it?	Will	and	determination	I	

struggle	with.'	

Self-confidence	was	clearly	a	crucial	element	of	the	ability	to	self-manage	

effectively,	and	parallels	could	be	drawn	between	self-confidence	and	Bandura’s	(1977)	

theory	of	self-efficacy.		

	

4.3.1.1.1	Compromise	between	quality	of	life	and	self-management	(minor	
sub-theme)	

	

The	minor-sub	theme	titled	compromise	between	quality	of	life	and	self-

management,	detailed	how	some	participants	had	prioritised	their	quality	of	life	over	

the	difficult	self-management	behaviours	that	they	were	required	to	adopt	in	order	to	

effectively	control	type	2	diabetes.		

Steve	talked	about	longevity	of	life	and	linked	this	to	quality	of	life.	He	believes	

very	strongly	that	there	must	be	some	quality	to	his	life	and	lifestyle,	even	if	that	means	

ignoring	or	not	following	some	of	the	advice	given	to	him	by	clinicians.	Despite	

accepting	the	authority	of	his	doctors	and	specialists	he	will	only	compromise	his	

quality	and	enjoyment	of	life	up	to	a	point	in	order	to	facilitate	self-management.	For	
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example	he	won't	reduce	his	alcohol	consumption	as	much	as	his	kidney	specialist	

advises	him	to.		

	
I	rely	on	people	like	my	doctor	and	the	health	people,	industry,	to	tell	me	whether	
I'm	doing	the	right	thing	or	whether	I	should	be	doing	something	differently	.	.	.	I	
saw	the	renal	specialist	who	said	just	cut	out	drinking	and	I	said	that's	not	going	to	
happen.	You've	got	to	be	realistic	about	this.	

	

Some	individuals	accept	their	medical	professionals'	advice,	but	struggle	to	comply	

with	it,	'I	don't	follow	everything	letter	to	the	law.	Like	I	said,	they	said	to	you,	"You're	

not	allowed	to	drink,"	well	bugger	you,	I'm	allowed	to	drink'	(Liam).		

Liz	has	always	had	issues	with	her	bodyweight	and	tries	to	manage	her	diet	

accordingly.	However,	she	claims	to	do	the	best	that	she	can	given	the	circumstances	

and	the	time	available	to	her,	and	then	she	says	that	she	tries	not	to	worry	about	it	

because	she	doesn't	want	to	be	preoccupied	with	dieting.	This	suggests	that	she	also	

balances	her	perceived	quality	of	life	with	decisions	about	self-management	in	a	similar	

way	to	Steve,	although	without	the	same	level	of	disregard	for	long-term	health	

outcomes.			

Liz	says	that	she	is	motivated	to	self-manage	because	she	wants	to	live	longer,	but	

with	a	good	quality	of	life.	She	absolutely	understands	what	behaviours	are	required	in	

order	to	improve	her	health	condition.	But	like	Steve	and	Liam,	Liz	has	made	a	

deliberate	choice	not	to	compromise	her	perceived	quality	of	life	in	order	to	effectively	

self-manage	her	condition.	She	admits	to	managing	her	diabetes	within	the	demands	

and	needs	of	her	life,	rather	than	treating	it	as	the	main	priority.		

The	compromise	made	by	some	participants	to	enjoy	their	lives,	rather	than	make	

difficult	behavioural	adjustments	suggested	by	their	clinicians,	also	demonstrate	a	form	

of	self-confidence	and	a	belief	in	their	abilities	to	take	control	of	their	own	lives.		

	

4.3.1.1.2	Motivation	to	stay	healthy	(minor	sub-theme)	
	

Motivation	is	an	important	element	of	self-efficacy	(Bandura,	1977).	Despite	the	

fact	that	participants	knew	what	was	required	of	them	in	terms	of	self-management	

behaviour,	they	sometimes	fell	short	of	the	ability	to	comply.		

Pete	admits	to	struggling	with	self-discipline	when	it	comes	to	self-management	
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behaviours.	He	also	admits	that	he	struggles	with	the	will	power	and	determination	

required	to	effectively	self-manage,	which	results	in	poor	self-confidence.	

While	reflecting	back	to	the	time	when	he	was	first	diagnosed	with	type	2	diabetes,	

Pete	admitted	that	'I	knew	I	should	have	done	more	to	be	responsible	about	it.'	Among	

the	self-management	behaviours	that	he	failed	to	maintain	was	monitoring	his	BGLs,	'I	

just	started	neglecting	it.	I	wasn't	doing	it	regularly,	and	then	I	stopped	doing	it	almost	

entirely.	When	I	started	to	feel	ill	or	faint	or	something	like	that,	I'd	check	it	then.	

Otherwise	I	wouldn't	bother.'	

Pete	explained	how	his	own	self-management	became	harder	when	faced	with	

stressful	situations:	'In	terms	of	self-management	.	.	.	It	just	comes	down	to	when	I'm	

under	stress.	When	I'm	under	stress,	my	structures	for	handling	things	tend	to	go	out	

the	window	again.'	

Joyce	struggles	with	her	self-management,	taking	and	recording	her	BGL	is	

something	that	she	fails	to	maintain	regularly	or	for	prolonged	periods	of	time:	

	
Now	I	haven't	for	about	the	last	four	months.	I've	lapsed	I	guess.	Before	that	I	was	
doing	it	up	to	three	times	a	day,	very	rigid.	Unfortunately	for	me	I'm	an	all	or	
nothing	person.	I'm	never	just	even,	so	I	will	go	head	on	and	yes	do	it	and	tackle	it,	
and	then	you	know,	she's	just	gone.	
	
Individuals’	self-efficacy	can	vary	in	different	circumstances	(Bandura,	1977).	Self-

confidence	is	not	a	consistent	element	of	individuals’	abilities	to	stay	on	top	of	the	

difficult	lifestyle	adjustments	that	are	required	for	effective	self-management.		

Claire	is	now	coping	well	with	her	self-management	routine,	however,	she	

recognises	that	things	were	not	always	under	control:	'There	was	a	period	where	I	

wasn't	as	active	as	I	should	have	been.'	The	complexities	of	managing	a	chronic	

condition	take	their	toll	on	individuals	who	are	unwell:	'You	go	through	stages	where	

you	get	very,	you're	overwhelmed'	(Claire).	

Although	she	manages	her	condition	well,	Roz	still	struggles	with	engagement	and	

commitment.	Her	motivation	to	self-manage	sometimes	wanes	and	this	impacts	her	

levels	of	exercise:	'I	think	I	know	what	I	have	to	do	but	sometimes	the	motivation	isn't	

there	.	.	.	When	I	am	motivated,	I	will	do	the	walking.'	Regularity	and	frequency	of	

measuring	BGLs	are	also	impacted	by	fluctuations	in	motivation	to	self-manage,	'When	

I'm	really	motivated,	I'll	do	it	more	often	.	.	.	Sometimes	I'm	random,	it	just	depends	on	
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how	motivated	I	am.	Sometimes	it	could	be	four	or	five	times	a	day,	sometimes	it	could	

only	be	once	and	at	bedtime'	(Roz).	

	

4.3.1.2	Responsibility	(minor	theme)	
	 	

The	minor	theme	of	Responsibility	contained	two	minor-sub	themes:	The	

influence	of	others,	and	luck	and	a	lack	of	determination.	This	theme	draws	several	

parallels	to	MHLOC.	The	minor-sub	theme	labelled	‘the	influence	of	others’	bears	

comparison	to	the	element	of	externality	(powerful	other)	contained	within	the	theory.	

Codes	such	as	‘Role	of	health	professionals’,	‘Frustrations	with	medical	practitioners’,	

‘Following	doctors	instructions’,	‘Religious	beliefs’,	‘Family	support’,	and	‘Social	support’	

all	concern	the	importance	of	other	people’s	influence	to	the	participants.	The	minor	

sub-theme	of	‘Luck	and	a	lack	of	determination’	drew	associations	with	to	both	

internality	and	externality	(chance),	containing	codes	titled	‘Controlling	diet’,	‘Staying	

healthy’,	‘Determination’,	‘Why	you	have	type	2	diabetes’,	‘Checking	blood	glucose’,	and	

‘The	importance	of	self-management’.		

The	good	self-managers	displayed	a	very	positive	sense	of	personal	responsibility,	

reminiscent	of	internality	in	MHLOC:	'I'm	the	type	of	person	who	takes	responsibility	for	

myself	...	the	finger	only	points	at	me,	nobody	else'	(Rick);	Mabel	stated	that	'I	feel	much	

more	confident	now	because	I	realised	that	I	am	in-charge.	I	do	have	responsibility	for	

myself’;	Roz	expressed	similar	sentiments	'I	think,	overall,	it	is	up	to	you.	You	know	

what	you	have	to	do	to	control	it,	it's	up	to	you	to	do	that'.		

Liam's	determination	to	take	control	of	his	condition	was	self-evident	from	the	

time	he	was	first	diagnosed:	

	

It	was	really,	the	moment	I	was	diagnosed	I	started	doing	something,	I	wasn't	
going	to	wait	for	six	months	and	then	think	about	it,	I	was	going	to	do	it	there	and	
then	because	I'd	made	my	mind	up	that	I've	retired,	I	was	going	to	get	healthier,	
and	I	wanted	to	travel.		
	

	 Liam	is	adamant	that	any	improvement	to	his	health	status	is	the	result	of	his	

own	actions.	He	believes	that	his	clinicians	are	only	able	to	provide	advice	that	he	must	

be	responsible	to	act	upon.	Although	Liam	acknowledged	the	importance	of	clinicians,	

he	sees	himself	as	the	driver	of	change:	'I	would	admit	that	knowing	that	the	doctors	
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and	nurses	are	here	to	give	the	support,	but	it's	only	me	that	can	manage	it.	They're	not	

there	to	tell	me	what	to	do	and	what	not	to	do.'		

Liam	keeps	regular	quarterly	appointments	with	his	doctor	and	the	clinic	nurses,	

as	this	helps	him	to	remain	disciplined.	He	feels	accountable	to	his	clinicians,	although	

he	does	acknowledge	responsibility	for	his	own	health	status,	accepting	that	he	has	to	

make	the	behavioural	adjustments	that	are	necessary	himself.	He	is	a	decisive	person,	

and	explains	that	when	he	decides	to	take	action	he	doesn’t	delay.		

Rick	also	respects	his	doctor's	decisions	regarding	treatment	options,	however,	he	

sees	the	final	link	in	the	chain	is	his	own	conformity,	and	his	sole	responsibility:	

'Treatment	it's	about	compliance	so	your	doctor	prescribes,	in	my	case	Metformin.	I	take	

it	twice	a	day	and	make	sure	that	I	do.'			

	

4.3.1.2.1	Influence	of	others	(minor	sub-theme)	
	

The	minor	sub-theme	of	influence	of	others	encompasses	the	impact	of	health	

professionals	and	family	members	on	individuals'	health	status.	These	relationships	

were	sometimes	complicated,	and	did	not	always	have	a	positive	impact	on	health	

outcomes.	Parallels	with	the	element	of	externality	(powerful	others)	from	MHLOC	are	

clear.		

Some	interviewees	with	poor	self-management	proficiency	thought	that	their	

health	status	was	the	responsibility	of	their	medical	professionals.	Liz	explained	that	

'I've	got	no	medical	background	and	I	think	a	little	knowledge	is	a	bit	dangerous	

sometimes.	I'd	rather	have	trust	in	my	doctors,	and	they	say	if	I	need	this	I	better	do	it	as	

good	as	I	can.'		

Mitchell	also	respects	his	doctors'	advice,	although	he	doesn't	always	take	it,	'What	

they	say	generally	you	listen	to	them	and	take	it	into	account	.	.	.	have	I	been	fully	

compliant	of	all	those	things	they	say?	No,	I	haven't.'	

For	some,	clinicians'	roles	are	perceived	as	more	collaborative	than	authoritative.	

Mabel	views	the	relationship	with	her	doctor	as	a	partnership,	'I	could	have	a	

conversation	with	the	doctor	about	it	so	that	we	could	come	to	a	mutual	understanding	

about	what	was	the	next	thing	to	be	done.'		

Mabel,	who	was	74	at	the	time	of	her	interview,	talks	disparagingly	about	some	of	

her	interactions	with	doctors	and	the	information	that	she	received	at	the	time	of	her	
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initial	diagnosis	with	type	2	diabetes	seven	years	earlier.	She	firmly	believes	that	she	

has	the	skills	and	the	discipline	required	to	stay	on	top	of	her	type	2	diabetes.	However,	

Mabel	says	that	she	is	responsible	for	her	condition	getting	better	or	worse	‘	.	.	.	up	to	a	

point',	and	despite	her	expressed	lack	of	confidence	in	clinicians	and	experts,	she	thinks	

that	improvements	in	her	condition	are	as	the	result	of	a	joint	effort	between	herself	

and	her	doctor.	

Some	perceived	clinicians	as	less	than	helpful.	Roz	felt	she	had	to	completely	take	

the	initiative	herself:	'Honestly,	I	don't	think	the	doctors	or	the	nurses,	for	me,	have	

done	anything.	I've	been	the	one	that's	gone	thinking	I	need	to	have	my	HbA1c	tested	

now.'		

Adam	was	unhappy	with	the	advice	he	was	offered	by	a	dietitian,	'I've	stopped	

going	now,	because	I	think	it's	a	waste	of	time.'	Darren	trusts	his	own	doctor	and	his	

wife's	doctor,	but	he	says	that	he	wouldn't	take	advice	from	any	of	the	other	doctors	at	

the	clinic	he	attends.	By	his	own	estimation	he	follows	his	trusted	doctors’	advice	about	

75%	of	the	time.	

External	influences	extended	beyond	human	interactions	for	some	participants.	

One	considered	prayer	an	important	component	of	his	health	management:	'Praying	I	

think	is	a	very	important	part	of	that'	(Jamie).	

When	he	was	asked	about	whether	he	had	the	will	or	determination	to	keep	his	

diabetes	under	control,	Jamie	did	not	express	himself	in	very	certain	terms.	He	said	'I	

like	to	think	so,	but	I'm	not	quite	sure	whether	I	do,	to	a	certain	extent.'	Jamie	described	

himself	as	a	bit	of	a	loner,	who	doesn't	seek	assistance	from	a	social	network	for	his	

medical	conditions,	and	doesn't	turn	to	his	family	for	support	either.	He	is	a	religious	

man	and	prays	regularly,	which	helps	him	to	cope	with	the	medical	conditions	he	suffers	

from.	Jamie	also	admits	that	his	behaviour	recedes	from	effective	self-management,	

even	though	his	wife	encourages	him	to	watch	his	diet,	and	tells	him	that	he	eats	too	

much.		

Darren	has	only	recently	decided	to	put	more	effort	into	self-management	and	

lifestyle	changes	that	will	help	him	to	achieve	better	health	outcomes.	He	claims	that	his	

spiritual	beliefs	are	at	the	root	of	this	desire	to	adopt	more	healthy	behaviours.	Wallston	

et	al.	(1999)	found	that	religious	beliefs	can	impact	individuals’	internality	and	

externality	in	terms	of	MHLOC.		
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Darren	has	experienced	different	stages	with	his	diabetes.	Initially	he	wanted	to	

improve	his	health	status,	before	then	wanting	to	run	away	from	the	lifestyle	challenges	

that	it	presented	him	with.	He	claims	that	he	now	wants	to	be	of		‘.	.	.	some	use’,	and	he	

has	realised	that	he	can	only	be	that	person	if	he	is	healthy.	His	religious	devotion	

appears	to	play	a	role	in	driving	his	determination	to	improve	his	self-management.		

Family	support	was	a	key	component	of	some	people's	self-management	success.	

Maggie	was	77	years	old	when	she	was	interviewed,	and	to	the	best	of	her	recollection	

was	diagnosed	with	type	2	diabetes	in	1989,	so	has	lived	with	the	condition	for	

approximately	27	years.	Maggie	has	seven	children	including	a	daughter	who	is	a	

physiotherapist	who	gives	her	exercises	to	do,	two	sons	who	are	chefs,	and	a	son	who	is	

a	pharmacist	and	a	diabetes	educator.	Maggie	currently	lives	with	one	of	her	daughters	

and	two	of	her	grandchildren,	her	daughter	cooks	a	meal	for	her	most	nights.	With	her	

strong	family	support	network	she	is	able	to	maintain	a	lifestyle	that	is	conducive	to	

managing	her	diabetes.		

Sara	was	62	years	old	when	she	was	interviewed.	At	that	point	she	had	been	

diagnosed	with	type	2	diabetes	for	five	years.	Sara	says	that	she	was	more	motivated	to	

change	her	diet	and	find	information	about	diabetes	immediately	post	diagnosis.	But	

other	issues	such	as	depression	have	made	things	more	complicated	and	challenging.	

She	does	not	believe	that	she	has	the	will	power	and	determination	necessary	to	

effectively	manage	her	diabetes.		

Steve	describes	himself	as	a	former	heavy	drinker,	and	he	also	has	other	health	

issues	and	comorbidities.	He	sees	several	medical	specialists	including	a	podiatrist,	a	

gastroenterologist,	and	a	renal	specialist.	He	admits	that	he	does	not	go	to	the	doctor	

unless	he	is	feeling	very	unwell.	He	is	unsure	about	the	cause	of	his	diabetes,	although	

he	admits	that	it	could	be	because	of	his	drinking,	lack	of	exercise	and	sedentary	

lifestyle.	The	influence	of	others	that	was	discussed	by	some	participants	during	the	

interviews	can	be	compared	to	externality	(powerful	others)	that	is	present	in	MHLOC.		

	

4.3.1.2.2	Luck	and	a	lack	of	determination	(minor	sub-theme)	
	

Some	participants	that	struggled	with	effective	self-management	suggested	that	

bad	luck	or	fate	was	partly	to	blame	for	their	diagnosis.	This	element	of	justification	for	

type	2	diabetes	diagnoses	bears	comparison	to	the	element	of	externality	(chance)	that	
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is	found	in	MHLOC.		'It	does	play	a	part.	I	think	that	was	one	of	the	first	questions	I	asked	

when	they	diagnosed	me	with	Type	2	diabetes	is,	"Why	me?"	One	of	the	doctors	said,	

"Why	not?"'	(Mitchell).		

Mitchell	wishes	he	had	done	things	differently	when	he	was	first	diagnosed	with	

type	2	diabetes.	He	admits	to	being	in	denial	about	the	condition	for	a	while	and	he	

thought	that	it	was	a	temporary	condition	that	would	go	away	again.	Despite	saying	that	

luck	or	fate	plays	a	part	in	him	having	diabetes,	he	also	acknowledges	that	poor	choices	

in	terms	of	diet	and	a	sedentary	lifestyle	have	contributed	to	the	worsening	of	his	

condition.		

Although	she	worried	about	her	diabetes	getting	worse,	Sara	said	that	'I	feel	like	if	

it's	going	to	happen,	it's	going	to	happen.	I	honestly	don't	know.'	Sara	admits	to	not	

taking	diabetes	seriously	although	she	has	clearly	received	the	information	that	diet	and	

exercise	are	the	key	things	that	she	needs	to	control	to	improve	her	health.	She	says	that	

the	extra	bodyweight	she	carries	is	probably	a	contributory	factor	to	her	diagnosis,	

along	with	the	fact	that	both	her	parents	were	also	diagnosed.	She	has	recently	changed	

her	doctor	and	has	now	been	provided	with	a	new	diabetes	management	plan	that	she	

thinks	could	be	helpful,	although	she	also	laments	that	it's	not	always	easy	to	follow	a	

doctor's	instructions.		

When	John	was	told	by	his	doctor	that	he	was	pre-diabetic,	he	resigned	himself	to	

the	fact	that	he	was	likely	to	develop	type	2,	despite	the	fact	that	he	was	aware	of	a	

family	history	of	type	2	diabetes,	and	the	fact	that	modifying	his	lifestyle	might	have	

avoided	or	delayed	the	onset	of	the	condition:	

	

If	it	happens	it	happens,	I	mean,	it's	life	and	it's	part	of	growing	old.	My	worrying	
about	it	before	it	happens	.	.	.		I	learned	over	the	years	that	it	didn't	change	the	
outcome	one	bit	.	.	.	I’ve	kind	of	chilled	on	that	side	of	things	a	bit	and	sort	of	say,	
"Well,	if	I	get	diabetes	I	get	diabetes,	if	I	get	a	heart	attack	I	have	a	heart	attack,"	it's	
all	part	of	the	process	of	life,	I	can't	do	anything	about	it.	Not	strictly	true,	you	can	
do	things	about	your	diet	and	health,	exercise,	yes,	those	kinds	of	things.	If	it's	
genetically	there	it's	going	to	happen,	you	know?	

	

John	was	very	recently	diagnosed,	and	only	found	out	in	the	last	five	years	that	

there	is	a	family	history	of	diabetes.	His	mother	has	it,	and	both	his	uncles	died	from	it.	

He	is	fatalistic	and	says	that	in	terms	of	his	health	‘	.	.	.	what	will	happen	will	happen’.	He	

does	not	appear	to	take	any	personal	responsibility	for	his	own	health	outcomes,	and	
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assumes	that	his	diabetes	diagnosis	is	the	result	of	inherited	genes.		

Joyce	takes	full	responsibility	for	her	health	status,	and	also	acknowledges	that	

when	there	are	improvements,	such	as	when	she	lost	14	kilos	in	six	months	the	previous	

year,	they	result	from	her	own	actions.	Joyce	feels	that	her	diet	was	under	better	control	

when	she	was	seeing	her	dietitian	more	regularly	because	she	felt	accountable	to	him,	

and	wanted	to	demonstrate	that	she	was	following	his	advice.	When	he	decided	to	leave	

more	time	between	consultations,	Joyce’s	dietary	habits	deteriorated	and	her	body	mass	

index	increased	again.	Without	the	regular	meetings	with	her	dietitian	her	

determination	to	maintain	a	healthy	diet	fell	away.	This	lack	of	determination	suggests	

an	inability	to	take	responsibility	for	her	own	health	status,	and	a	lack	of	internality	in	

MHLOC.		

Joyce	understands	what	needs	to	be	done	to	self-manage	effectively,	and	knows	

that	she	has	to	make	the	behavioural	changes	that	are	required	to	improve	her	health	

outcomes	herself,	but	admits	that	she	struggles	with	making	the	necessary	changes.	

Joyce	has	also	struggled	with	other	health	issues,	most	notably	cancer.	She	finds	it	

beneficial	to	see	clinicians	and	health	workers	on	a	regular	basis,	because	she	feels	a	

sense	of	responsibility	to	comply	with	their	advice	and	not	let	them	down.	Joyce	admits	

that	self-management	is	very	challenging	for	her	and	that	other	health	issues	have	taken	

priority	over	her	type	2	diabetes	recently.		

Maintaining	a	healthy	diet	was	a	challenging	behaviour	for	other	participants	with	

poor	self-management	too.	Mitchell	says	he	finds	it	impossible	to	manage	his	diet	

effectively	because	he	lives	in	a	household	with	four	others,	none	of	whom	have	

diabetes,	so	he	eats	the	same	meals	that	they	do	which	include	take	away	and	

convenience	foods	several	times	a	week.	He	finds	keeping	to	any	self-management	

regime	problematic	and	has	become	so	frustrated	with	the	difficulties	that	it	imposes	

upon	him,	that	he	has	stopped	all	attempts	to	self-manage,	including	taking	his	

medication,	on	more	than	one	occasion,	surrendering	responsibility	for	his	health	status	

with	a	lack	of	determination.	Although	he	wears	a	Fitbit	that	monitors	the	steps	he	

takes,	it	does	not	motivate	him	to	take	the	recommended	amount	of	exercise.	He	looks	at	

the	data	it	provides	about	his	heart	rate	because	of	his	angina,	and	he	also	uses	it	to	

record	his	sleep	patterns	because	he	suffers	from	insomnia.		

Adam	also	finds	that	maintaining	a	healthy	diabetes	compliant	diet	is	difficult	

because	meals	are	planned	with	other	people	that	he	cohabits	with,	and	making	
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everyone	follow	his	dietary	requirements	is	impractical.	His	diet	does	follow	a	regular	

routine,	and	he	doesn't	eat	out	very	often.	The	family’s	weekly	grocery	shopping	is	quite	

habitualised,	and	his	adult	daughter	tries	to	help	him	manage	his	diet	by	advising	on	

unhealthy	options,	either	in	terms	of	portion	size	at	mealtimes,	or	products	in	the	

supermarket.		

Sara	thinks	that	managing	her	diet	has	been	harder	since	her	daughters	have	

grown	up	and	moved	away	from	home	leaving	her	to	live	on	her	own.	Because	she	no	

longer	has	the	responsibility	to	provide	healthy	meals	for	others	she	feels	that	her	own	

diet	has	suffered.	This	is	in	stark	contrast	to	Liam,	who	explained	that	he	has	found	it	

easier	to	manage	a	healthy	diet	while	living	alone,	because	he	doesn’t	have	to	take	other	

people’s	tastes	and	preferences	into	consideration.		

	

4.3.1.3	Healthy	behaviours	(minor	theme)	
	

Healthy	behaviours	are	an	important	part	of	self-management,	and	good	self-

managers	demonstrated	their	ability	to	engage	in	behaviours	that	enhanced	their	health	

outcomes.	An	understanding	of	the	positive	impact	of	behavioural	change	motivated	

some	individuals.	Mabel	directly	attributed	her	improved	eyesight	to	a	better	diet.	

Although	Claire	was	partly	motivated	by	maintaining	her	family's	good	health,	she	still	

understood	the	direct	link	between	her	behaviour	and	improving	her	health	status,	'To	

be	aware	of	what	I	should	eat	and	shouldn't	eat	.	.	.To	do	the	exercises	and	to	make	sure	

I'm	setting	good	habits	for	the	rest	of	my	family,	so	that	hopefully	they	don't	get	it	down	

the	track	.	.	.	My	intention	is	to	stay	on	top	of	it.'	

Negative	reinforcement	was	also	evident,	as	rewards	for	specific	behaviours	also	

manifested	themselves	in	terms	of	avoiding	the	unfavourable	consequences	of	poor	

health	that	can	result	from	a	chronic	condition	such	as	type	2	diabetes.	For	example,	

Roz's	diet	choices	are	sometimes	motivated	by	the	health	complications	that	she	knows	

may	occur:	'I	think	it's	long-term	effects.	You	think	that	you	can't	eat	that	sort	of	thing'	

(Roz).		

Rick	also	saw	avoiding	negative	health	outcomes	as	a	reward	for	his	behaviour:		

	

I	always	manage	to	be	on	track	because	I	know	what	will	happen	at	the	end	if	I	
don't	do	that	.	.	.	Because	I	know	that	if	it	will	not	affect	me	now	it	will	affect	me	in	
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the	future.	I	understand	that	it's	a	progressive	disease	and	it	can	lead	to	
complications	if	it	is	not	managed	well,	and	to	manage	it	well	I	understand	that	I	
need	to	comply	with	the	treatment	and	I	need	to	improve	my	lifestyle	because	they	
go	together.	
	

However,	Steve,	who	did	not	demonstrate	good	self-management	proficiency,	

could	not	connect	any	rewards	to	behaviours	designed	to	keep	his	BGLs	within	a	good	

range:		

	

I	just	found	it	very	difficult	because	I	couldn't	find	any	sort	of	correlation	between	
the	readings	and	how	I	was	feeling.	I	didn't	really	know	why	it	was	important	that	
I'm	doing	it,	because	I	don't	feel	any	worse,	I	don't	feel	any	better:	why	the	hell	am	
I	doing	it?	
	

Liam	now	lives	alone,	he	was	63	years	old	when	he	was	interviewed,	and	was	

diagnosed	with	type	2	diabetes	just	over	a	year	before	that.	Post	diagnosis	he	

immediately	implemented	changes	to	his	eating	habits	and	exercise	regime,	and	the	fact	

that	he	had	just	retired	meant	that	he	possessed	enough	time	and	energy	to	make	that	

commitment	to	lifestyle	change.	The	recency	of	Liam’s	diagnosis	may	be	a	factor	in	his	

good	self-management	behaviour,	but	only	time	will	tell	whether	he	has	the	ability	to	

maintain	the	lifestyle	changes	he	successfully	implemented	after	diagnosis.	He	does	

come	across	as	someone	who	is	very	committed	and	determined	to	take	on	the	

responsibility	and	self-discipline	required	to	manage	his	own	health	effectively.		

He	has	no	family	history	of	type	2	diabetes	and	thinks	that	he	was	diagnosed	

because	his	lifestyle	had	fallen	into	unhealthy	routines.	He	was	first	diagnosed	just	after	

he	had	resigned	from	his	job,	following	a	very	stressful	period	of	employment.	During	

that	time	he	had	been	working	very	long	hours	and	his	diet	had	suffered,	he	was	not	

taking	any	exercise	and	was	consuming	a	lot	of	alcohol.	Following	his	diagnosis	he	took	

advice	from	his	clinicians	and	lost	25	kilos	in	25	weeks,	by	improving	his	diet,	exercising	

and	reducing	his	alcohol	intake.		

Liam	learned	about	the	connection	between	certain	foods	he	was	eating	and	his	

blood	sugar	levels.	He	wrote	his	BGL	readings	down	in	a	book	and	downloaded	the	data	

from	his	glucometer	to	a	spreadsheet,	so	that	it	could	be	emailed	to	his	doctor	a	few	

days	before	his	appointments.	Liam	found	spreadsheets	very	easy	to	look	at.	But	when	

he	was	given	a	diabetes	diary	he	began	using	that	instead.	He	finds	it	easy	and	
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convenient	to	use	the	book,	and	he	likes	the	way	that	the	data	is	presented,	so	sees	no	

reason	to	change	to	digital	record	keeping.	

Because	of	her	advanced	age,	Maggie	is	now	experiencing	other	complications	

with	her	health	status.	She	takes	oral	medication	for	her	diabetes,	but	does	not	have	to	

inject	insulin.	Unsurprisingly,	given	the	long	duration	of	her	diabetes	diagnosis,	her	

routine	around	self-management	behaviour	is	habitualised.	Maggie	does	not	record	or	

track	any	health	data	other	than	her	BGL	reading	that	she	takes	about	once	a	week	and	

commits	to	memory.	Maggie	says	that	her	readings	remain	quite	consistent.	She	has	a	

very	clear	understanding	of	the	correct	foods	that	should	be	included	and	excluded	from	

her	diet.	She	takes	her	medication	at	meal	times,	using	a	pill	organiser	without	the	need	

for	any	reminders.	Maggie	normally	walks	for	around	half	an	hour	a	day,	getting	off	the	

bus	two	stops	away	from	home	and	walking	the	rest	of	the	way.		

Adam	takes	some	exercise	in	the	form	of	swimming	and	walking.	However,	his	

motivation	for	this	is	a	hip	replacement	procedure	that	he	has	undergone	rather	than	

self-management	of	his	type	2	diabetes.	

Mabel	has	clearly	taken	decisive	action	to	make	lifestyle	changes	since	her	

diagnosis.	The	improvements	in	her	health	and	well-being	are	the	rewards	that	have	

reinforced	her	behavioural	commitment.		

	

4.3.1.3.1	Obtaining	information	about	health	(minor	sub-theme)	
	

Obtaining	information	about	health	was	clearly	related	to	health	information	

seeking	behaviour.	Those	that	sought	information	about	health	were	also	good	self-

managers.		

Claire	works	as	a	pharmacy	assistant,	and	that	experience	has	provided	her	with	a	

high	level	of	knowledge	about	diabetes.	One	of	Claire’s	responsibilities	at	the	pharmacy	

is	giving	diabetes	advice	to	customers.	Her	work	has	enabled	her	to	complete	some	

diabetes	education	courses	with	the	NDSS,	which	puts	her	in	a	different	position	to	the	

other	interviewees,	as	they	do	not	have	any	diabetes	role	or	responsibilities	in	their	

professional	lives.		

Familiarity	with	the	complexities	and	challenges	of	insulin	dependency	strongly	

motivates	Claire	to	control	her	own	diabetes,	because	she	does	not	want	to	become	

reliant	on	insulin	injections.	She	sees	many	people	with	diabetes	as	part	of	her	job,	and	
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this	sometimes	helps	with	her	own	health	information	seeking	and	decision	making.	For	

example,	when	she	was	considering	making	changes	to	her	medication	she	was	able	to	

ask	other	pharmacy	customers	who	had	already	been	prescribed	the	same	drug,	about	

their	experience	with	it.	

Recently	Claire’s	medication	did	change	from	pills	to	injections.	When	that	change	

happened	she	used	the	internet	to	search	for	information	about	the	drug	that	she	had	

been	prescribed,	and	found	a	weekly,	rather	than	daily,	injectable	medication	that	her	

doctor	wasn't	aware	of.	Claire	showed	her	doctor	a	YouTube	clip	about	the	medication	

in	the	doctor's	clinic	on	his	computer,	although	she	says	that	she	could	have	used	her	

smartphone	to	show	him	if	he	hadn't	had	a	computer	available.	She	generally	follows	

doctors'	advice,	but	will	also	conduct	her	own	research,	which	can	range	from	reviewing	

published	academic	research	to	talking	to	other	people	with	diabetes	that	she	meets	

through	her	work.	

Darren	has	a	good	understanding	of	what	needs	to	be	done	to	effectively	self-

manage	his	condition.	He	states	that	the	physiological	data	he	is	now	recording	such	as	

blood	pressure,	is	for	his	own	benefit	to	facilitate	decisions	about	improving	his	health,	

and	not	just	to	show	his	doctor	at	his	next	appointment.	This	contrasts	sharply	with	

some	other	participants	who	have	reluctantly	gathered	health	data	about	themselves	

because	their	clinicians	have	encouraged	it.	Darren	firmly	believes	that	he	must	take	

responsibility	for	changing	his	behaviour.	

Following	her	original	diagnosis	Joyce	saw	a	diabetes	educator	and	clearly	

understands	the	importance	of	diet	and	exercise.	However,	her	self-management	regime	

has	fluctuated	and	there	have	been	extended	periods	when	she	has	stopped	self-

managing	effectively.	Despite	being	aware	of	various	apps	that	can	record	BGL	Joyce	still	

prefers	to	enter	that	data	into	a	book.	She	had	started	to	monitor	her	BGLs	again	

recently,	after	lapsing	with	her	self-management	activities.	A	breast	cancer	diagnosis	

meant	other	health	issues	had	demanded	her	urgent	attention.		

Pete	has	a	good	relationship	with	his	doctor,	and	says	that	he	does	believe	that	

there	is	a	connection	between	how	often	he	sees	his	doctor	and	how	healthy	he	is.	He	

clearly	trusts	his	doctor	and	other	health	professionals,	and	their	support	and	advice	are	

important	to	him.	He	also	says	that	any	improvement	in	his	condition	is	a	result	of	a	

combination	of	his	and	his	doctor's	work.	In	addition	he	explains	that	his	trusted	

sources	of	information	are	his	clinicians	and	his	parents.		
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Carol	sees	no	connection	between	how	frequently	she	sees	medical	professionals	

such	as	a	diabetes	educator	or	endocrinologist,	and	how	healthy	she	is,	although	she	

does	consider	her	medical	practitioners	to	be	trusted	sources	of	information.		

When	he	was	first	diagnosed	Adam	knew	little	about	diabetes,	and	was	sent	to	

information	sessions	and	specialists	at	Canberra	Hospital	to	have	the	implications	of	the	

disease	explained	to	him.	He	was	shocked	to	learn	of	some	of	the	long-term	impacts	on	

his	health,	but	now	puts	those	thoughts	to	the	back	of	his	mind.	After	nine	years	he	now	

feels	familiar	with	diabetes	and	how	it	affects	him.		

Adam’s	adult	daughter	is	a	member	of	an	online	diabetes	group	that	share	

information	through	Facebook.	She	passes	any	relevant	information	that	she	acquires	

through	this	medium	on	to	Adam,	as	well	as	other	individuals	in	her	social	circle	who	

have	been	diagnosed,	or	have	family	members	diagnosed,	with	type	2	diabetes.		

Some	of	the	participants	that	were	effectively	self-managing	their	type	2	diabetes,	

were	also	engaged	in	health	information	seeking	behaviours,	which	usually	

encompassed	an	element	of	online	activity.	As	soon	as	Liam	was	diagnosed	he	began	

searching	for	information	about	diabetes	online.	He	wanted	to	be	well	informed	before	

meeting	with	the	practice	nurses	at	his	doctor’s	surgery,	so	he	would	have	a	better	

understanding	of	their	explanations	and	advice.	He	still	uses	Google	to	search	for	health	

information	about	anything	that	he	does	not	understand,	or	wants	to	be	better	informed	

about.		

Roz	is	a	person	that	strongly	believes	she	has	to	take	charge	of	her	own	health	

condition,	by	modifying	her	behaviour	to	maintain	good	health.	This	manifests	itself	not	

only	in	her	routine	tracking	and	monitoring	behaviour,	and	any	action	she	takes	as	a	

result	of	her	own	physiological	data,	but	also	in	terms	of	her	own	self-directed	health	

information	seeking	behaviour	from	trusted	online	sources.		

Mabel	is	very	knowledgeable	about	her	health	and	her	medical	condition,	and	

explains	that	her	iPad	has	made	searching	for	information	about	diabetes	much	easier	

and	more	convenient	than	it	was	before	she	acquired	the	device.	She	does	not	accept	

information	from	clinicians	or	experts	at	face	value,	and	questions	or	dismisses	it	if	she	

believes	her	own	research	leads	to	a	different	conclusion.	Her	iPad	has	clearly	facilitated	

her	appetite	for	information	about	her	health,	however	it	has	not	triggered	this	

information	seeking	behaviour.	Before	she	used	online	sources	she	visited	the	library	at	

the	John	Curtin	School	of	Medical	Research	at	the	Australian	National	University,	and	
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researched	academic	journals	about	diabetes.	She	talked	in	her	interview	about	

listening	to	the	Australian	Broadcasting	Corporation’s	(ABC)	Boyer	Lectures	online,	

which	were	about	the	stratification	of	health	in	society,	so	Mabel	clearly	has	a	highly	

developed	level	of	engagement	with	health	information,	driven	by	her	desire	to	

understand	type	2	diabetes.	Her	iPad	is	a	tool	that	feeds	her	appetite	for	knowledge	

about	her	condition,	in	order	to	help	her	self-manage	more	effectively.	Mabel	regularly	

engages	with	an	online	diabetes	forum,	contributing	as	well	as	consuming	information.	

She	has	also	engaged	with	other	online	forums,	not	just	through	a	web	browser	but	by	

downloading	the	appropriate	apps.	She	also	reads	blogs	focused	on	relevant	health	

issues.		

Rick	also	searches	for	health	information	online	because	it	is	convenient	for	him	to	

acquire	knowledge	when	he	needs	it,	and	not	when	his	doctors	are	available	to	him.	

However,	Rick	is	concerned	about	the	reliability	of	information	sourced	online.	Because	

he	previously	worked	in	sales	and	marketing	in	the	pharmaceutical	industry,	he	starts	

with	pharmaceutical	websites	or	academic	journals	when	he	searches	for	information	

online	about	diabetes.	He	uses	the	British	online	diabetes	forum	DCUK	but	doesn’t	

actively	contribute	to	discussions,	preferring	to	absorb	the	information	provided	by	

others.	He	finds	the	forum	useful,	and	says	it	helps	him	to	feel	connected	because	the	

information	he	finds	comes	from	people	in	a	similar	situation.	Rick	will	also	talk	to	

friends	who	have	type	2	diabetes	about	his	health.	He	utilises	the	iPad	to	find	insights	

and	opinions	online,	and	then	tries	to	verify	the	information	himself	with	secondary	

sources.	He	enjoys	the	immediacy	of	online	connectivity,	instantly	looking	up	

information	from	sources	that	he	trusts,	rather	than	having	to	wait	to	see	a	doctor	and	

ask	questions.		

In	some	cases	a	lack	of	confidence	in	clinicians	also	seems	to	motivate	

interviewees’	health	information	seeking	behaviour.	Claire	was	initially	surprised	by	her	

diabetes	diagnosis	and	annoyed	when	her	doctor	told	her	that	she	had	been	pre-diabetic	

on	her	previous	two	check	ups,	which	she	was	not	aware	of.	Since	her	diagnosis	the	only	

change	in	her	digital	engagement	has	been	the	information	that	she	searches	for	online	

about	type	2	diabetes.	When	she	was	first	diagnosed	Claire	was	not	very	familiar	with	

computers'	online	potential,	so	she	did	some	initial	research	at	a	local	library,	and	

bought	books	about	diabetes	as	well	as	taking	up	the	offer	of	free	information	courses	

through	her	local	diabetes	association	in	the	Australian	Capital	Territory	(ACT),	
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Diabetes	ACT.	Now	that	Claire	has	the	digital	skills	and	resources	to	access	online	

sources	of	information	she	takes	full	advantage	of	them.	However,	Claire	will	also	speak	

to	her	doctor,	or	other	people	who	have	been	diagnosed	with	type	2	diabetes,	to	gather	

relevant	information.		

When	Roz	was	first	diagnosed	with	type	2	diabetes	she	received	very	little	

information	from	medical	professionals	about	her	condition	despite	engagement	with	

organisations	such	as	Diabetes	ACT.	Her	doctor	gave	her	some	very	basic	dietary	advice,	

and	she	attended	six	sessions	about	diet	and	BGL	testing	with	ACT	Health.	She	claims	

that	anything	else	she	has	found	out	about	type	2	diabetes	has	resulted	from	her	own	

research.	Roz	looks	at	the	Diabetes	Australia	app	as	well	as	the	DCUK	online	forum.	If	

she	finds	information	about	anything	of	interest	she	will	follow	it	up	with	her	own	

online	research,	mainly	through	Google.	Roz’s	previous	employment	as	a	nurse	is	a	

factor	in	her	evaluation	of	trust	in	information	sourced	online,	and	her	overall	

understanding	of	the	effectiveness	of	self-management	strategies.	

Participants	who	displayed	poor	self-management	proficiency	were	not	usually	

engaged	in	searching	for	information	about	their	health,	but	there	were	some	

exceptions	to	this.	John	will	search	the	internet	for	information	if	he	reads	or	hears	

about	a	new	development	from	a	media	report,	but	he	does	not	proactively	seek	health	

information	online.	Mitchell	says	that	conducting	his	own	research	about	his	medical	

conditions	on	Google	made	him	ask	more	specific	questions	when	he	sees	his	doctors.	

However,	this	online	information	seeking	is	the	only	behaviour	that	Mitchell	engages	in	

that	falls	under	the	scope	of	self-management.	Although	he	monitors	his	BGLs,	he	has	

not	been	able	to	take	any	action	himself	that	stabilises	his	erratic	and	sometimes	very	

high	blood	sugar	levels,	and	he	relies	on	insulin	medication	that	he	is	prescribed	to	do	

that	for	him.	

Pete	is	more	typical	of	the	poor	self-managers.	When	he	was	first	diagnosed	with	

type	2	diabetes,	he	describes	being	overwhelmed	with	the	amount	of	information	that	

he	received	from	his	diabetes	educator	and	nutritionist.	Because	of	this,	and	because	he	

trusted	these	sources	of	information,	he	didn't	search	online	for	information	about	the	

condition.		

When	he	was	first	diagnosed	Jamie’s	information	about	type	2	diabetes	came	from	

medical	professionals	such	as	his	general	practitioner	and	a	diabetes	educator.	He	

comes	across	as	a	very	private	individual	and	hasn't	discussed	his	condition	with	
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anyone	in	his	social	circle,	although	his	family	are	aware	of	it.	Jamie	sees	a	doctor	

regularly	but	this	is	because	of	his	prostate	cancer	rather	than	his	diabetes.		

Jamie	performs	Google	searches	to	look	for	information	about	his	condition	and	

medications.	Because	he	has	previously	worked	in	the	Australian	federal	government	

health	department	and	for	the	Australian	Medical	Association,	although	not	in	a	clinical	

or	medical	capacity,	he	feels	that	he	is	able	to	make	good	decisions	about	medically	

endorsed	websites	that	will	give	him	reliable	information.		

Although	Carol	does	occasionally	search	for	information	online	about	type	2	

diabetes,	she	admits	to	not	trusting	information	sourced	on	the	internet,	unless	it	fits	

with	her	existing	ideas	or	beliefs	about	the	condition.	When	Liz	was	first	diagnosed	she	

did	not	attempt	to	research	type	2	diabetes	herself	online	but	consulted	medical	

professionals	such	as	diabetes	educators,	put	her	trust	in	them,	and	followed	their	

recommendations.		

Sara	admits	to	knowing	very	little	about	type	2	diabetes	when	she	was	first	

diagnosed,	even	though	her	mother	and	father	both	had	the	disease.	She	did	attend	a	

diabetes	education	group,	and	although	that	helped	she	admits	to	still	not	being	able	to	

fully	grasp	the	implications	or	nuances	of	the	condition.	She	uses	Google	to	search	for	

information	about	diabetes,	prioritising	information	in	Google's	ranked	ordering	

system,	but	she	worries	about	the	quality	of	information	that	is	available	online.	She	also	

searched	for	information	about	exercise	regimes	online	when	she	was	first	diagnosed,	

but	she	says	that	complications	such	as	a	knee	replacement	operation	have	prevented	

her	from	taking	regular	exercise.	

Connections	between	the	minor	sub-theme	of	obtaining	information	about	health,	

and	the	concept	of	health	information	seeking	behaviour	that	is	present	in	the	literature	

is	clear.	During	the	interviews	it	became	apparent	that	those	with	a	heightened	sense	

and	ability	to	seek	out	their	own	health	information	also	self-manage	their	condition	

more	effectively.		

	

4.3.1.3.2	Self-management	behaviours	(minor	sub-theme)	
	

It	was	important	to	understand	the	ability	of	all	of	the	interviewees	to	self-manage	

their	type	2	diabetes	effectively,	in	order	to	gauge	any	connection	that	might	exist	

between	self-management	and	the	use	of	mHealth.		
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Jamie	only	occasionally	measures	his	BGL	and	logs	it	in	his	glucometer,	but	he	

doesn’t	track	or	record	any	other	physiological	data.	Some	of	the	drugs	he	is	prescribed	

for	other	medical	conditions	make	maintaining	his	weight	challenging.	He	also	finds	it	

difficult	to	maintain	his	diet	when	he	is	socialising.	He	reads	food	labels	in	the	

supermarket	when	he	is	shopping	to	check	the	sugar	levels	of	the	food	that	he	is	

purchasing.	He	also	takes	some	regular	exercise	by	walking	his	dog	every	night,	but	

since	the	dog	is	now	showing	signs	of	old	age	he	says	he	doesn't	walk	it	so	far.	This	

suggests	that	he	doesn’t	prioritise	his	own	health	needs	as	far	as	an	exercise	routine	is	

concerned.		

Steve	tries	to	eat	sensibly	and	his	wife,	who	now	does	most	of	the	cooking,	also	

helps	to	manage	his	diet.	He	takes	some	exercise	at	home	on	a	static	bike	and	is	also	

active	in	his	garden.	Steve	keeps	his	own	health	records.	He	keeps	track	of	medication	

and	blood	pressure	but	not	BGL.	He	used	to	take	daily	BGL	readings	but	could	not	

correlate	BGLs	with	how	he	was	feeling	physically,	so	after	discussing	it	with	his	doctor	

he	went	on	to	weekly	BGL	readings.	He	now	relies	on	his	quarterly	HbA1c	readings	and	

doesn't	monitor	his	BGLs	at	all.		

Liz	exercises	by	swimming	every	morning.	She	takes	her	BGLs	every	day	but	

makes	a	mental	note	of	them,	rather	than	a	written	or	digital	record.	She	may	adjust	her	

diet	or	routine	during	the	day	depending	on	what	her	morning	BGL	tells	her.	Experience	

has	taught	her	that	the	morning	reading	is	the	most	important	to	help	her	understand	

her	own	condition.	

Carol	uses	an	iPad	to	get	her	self-management	back	on	track	if	she	feels	that	

elements	such	has	her	dietary	control	have	fallen	away.	She	will	sometimes	track	her	

food	intake	in	an	effort	to	make	herself	more	disciplined.	Carol	takes	her	BGLs	every	

morning	and	every	evening,	and	records	the	levels	in	a	book	that	she	shows	her	diabetes	

educator	at	her	quarterly	meetings.	This	suggests	that	she	records	her	readings	to	

procure	useful	feedback	for	her	diabetes	educator,	rather	than	use	the	information	to	

inform	her	own	self-management	strategy	and	decision	making.		

Sarah	did	record	her	BGLs	in	a	book	when	she	was	first	diagnosed,	and	readings	

that	fell	outside	normal	range	would	lead	her	to	ask	what	behaviour	had	caused	the	

anomaly.	However,	because	her	clinicians	never	wanted	to	look	at	those	readings	and	

just	relied	on	HbA1c,	she	stopped	testing	her	own	BGL.			

Pete	records	his	BGLs	in	a	diary	along	with	work	and	social	appointments.	He	
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explains	that	he	prefers	a	paper	diary	because	there	is	no	danger	of	the	data	he	records	

being	corrupted.	Although	both	of	Pete’s	parents	also	have	type	2	diabetes,	he	

acknowledges	that	a	stressful	time	at	work	caused	his	diet	to	deteriorate	considerably,	

and	the	amount	of	work	he	was	doing	coupled	with	studying	meant	that	he	had	no	time	

to	take	exercise.		

Pete	regrets	the	fact	that	his	diet	and	exercise	regime	have	fallen	away	and	that	

this	has	been	exacerbated	in	the	past	few	years.	He	did	try	keeping	a	food	diary	at	one	

point	before	he	was	diagnosed	with	diabetes,	and	only	trying	to	manage	his	obesity,	but	

he	found	it	too	difficult	to	maintain.	He	was	very	engaged	with	self-management	when	

first	diagnosed	but	measuring	his	BGLs	fell	away	when	he	started	to	find	it	difficult	to	

draw	blood.	He	started	measuring	his	BGLs	much	less	frequently	and	then	stopped	all	

together.	Some	time	later	when	he	was	unwell	his	doctor	measured	his	BGLs	and	

insisted	on	immediate	hospitalisation	because	they	were	so	high.	During	his	interview	

Pete	talked	about	how	this	incident	helped	him	to	understand	the	importance	of	

measuring	his	BGLs.	Before	this	he	didn't	understand	that	high	levels	could	make	him	so	

unwell.		

Other	participants	that	struggled	with	health	management	also	discussed	how	the	

lack	of	physical	symptoms	that	result	from	elevated	levels	of	blood	glucose	made	it	

difficult	for	them	to	connect	self-management	behaviours	and	health	outcomes.		

Effective	self-managers	were	able	to	draw	a	clear	connection	between	

physiological	data	that	they	accessed	and	their	own	self-management	regimes.		
	

4.3.2	Mobile	digital	engagement	(major	theme)	
	

The	major	theme	of	mobile	digital	engagement	was	made	up	of	two	minor	themes,	

namely	health	specific	digital	engagement	and	digital	engagement.	Both	minor	themes	

contained	two	minor-sub	themes.	Health	specific	digital	engagement	contained	minor	

sub-themes	called	positive	digital	health	engagement	and	negative	digital	health	

engagement.	Digital	engagement	contained	minor	sub-themes	called	positive	digital	

engagement	and	negative	digital	engagement	(Figure	3,	p.	71).		

The	major	theme	of	mobile	digital	engagement,	and	its	related	minor	themes	and	

minor	sub-themes	broadly	concern	individuals’	interaction	with	and	use	of	digital	tools	

and	devices.	Including	negative	and	positive	elements	of	the	same	concept	as	separate	
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themes	is	an	unconventional	approach	to	thematic	analysis.	Including	negative	and	

positive	associations	within	a	single	theme	is	a	more	familiar	approach.	The	minor	sub-

themes	under	mobile	digital	engagement	were	identified	as	both	negative	and	positive	

because	the	researcher	decided	that	it	was	important	to	isolate	negative	and	positive	

associations	to	digital	engagement	and	health	specific	digital	engagement.		

This	research	project	set	out	to	investigate	differences	between	those	that	

successfully	adopt	mHealth	to	self-manage	their	type	2	diabetes	and	those	that	do	not	

engage	with	mobile	digital	devices	for	that	purpose.	Because	digital	engagement	is	so	

central	to	the	research	topic,	and	so	ubiquitous	in	some	people’s	everyday	lives,	it	was	

important	to	separate	facets	of	negative	and	positive	digital	engagement	in	a	health	

related	and	non-health	related	context,	in	order	to	ascertain	the	importance	of	the	

different	types	of	associations.	Therefore,	minor	sub-themes	of	negative	and	positive	

digital	engagement,	and	negative	and	positive	health	specific	digital	engagement	were	

established,	before	both	negative	and	positive	minor	sub-themes	were	brought	together	

in	the	minor	themes	of	digital	engagement	and	health	specific	digital	engagement.		

Although	the	themes	were	clustered	in	a	way	that	suggested	the	concept	of	digital	

engagement	was	important,	that	result	was	aligned	to	the	major	theme	of	mobile	digital	

engagement	for	the	purpose	of	this	project,	because	it	is	the	key	concept	of	mHealth	

engagement	that	is	under	investigation.		

	

4.3.2.1	Health	specific	digital	engagement	(minor	theme)	
	 	

Participants	that	used	mHealth	to	facilitate	their	self-management	did	so	in	a	

variety	of	ways.	Some	were	able	to	use	mobile	devices	to	make	a	direct	connection	

between	their	behaviour	and	digital	data.	

	 	

4.3.2.1.1	Positive	digital	health	engagement	(minor	sub-theme)	
	 	

Some	participants	are	already	enthusiastically	engaging	with	mHealth	to	facilitate	

their	self-management,	and	various	examples	of	this	are	recorded	during	the	interviews.			

The	MyFitnessPal	app	is	a	popular	way	to	record	and	track	food	intake:	'I've	

downloaded	MyFitnessPal,	which	is	a	good	one	because	you	can	record	what	you	eat	

there	and	it	splits	it	up	into	categories	and	carbs	and	protein	and	so	forth,	which	is	good'	
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(Mabel);	'It	allows	me	to	say,	"I've	allocated	50%	carbs,	30%	protein	and	20%	fat."	As	

long	as	I	keep	hitting	close	to	that	mark,	I'm	happy'	(John).		

Roz	utilises	the	apps	Calorie	King	and	MyFitnessPal	to	record	her	diet	and	monitor	

carbohydrate	intake.	She	also	uses	an	app	called	Foodswitch	that	reads	barcodes	on	

products	with	a	mobile	device’s	camera,	and	then	gives	information	about	how	much	

saturated	fat,	sugars,	sodium,	and	kilojoules	of	energy	the	food	contains,	as	well	as	

suggesting	healthier	alternative	brands	that	may	be	available.	

Roz	demonstrates	good	self-management	proficiency.	Since	diagnosis	she	has	

always	written	down	the	food	that	she	eats	because	it	helps	her	to	manage	her	diet.	She	

also	records	her	BGLs	on	her	iPad	when	she	measures	them.	She	weighs	herself	once	a	

week	and	tracks	her	weight	on	the	MyFitnessPal	app.		

Darren	also	uses	the	MyFitnessPal	app	to	facilitate	his	dietary	planning	and	level	of	

fitness.	He	likes	the	way	that	MyFitnessPal	splits	his	food	intake	into	separate	categories	

such	as	carbs	and	proteins,	so	he	can	see	if	he	is	eating	the	correct	foods.		

Rick	records	and	tracks	his	weight,	BGL	and	exercise	on	an	iPad,	and	says	that	he	

finds	it	useful	to	be	able	to	look	back	at	the	data	he	has	collected.	He	uses	the	diet	app	

Easy	Diet	Diary,	which	he	claims	has	improved	the	health	of	his	whole	family.	

Some	appreciate	the	way	that	information	is	displayed	by	the	MyFitnessPal	app:	

'You	can	look	at	it	on	a	day-to-day,	see	the	pie	chart,	or	you	can	do	it	for	a	week	or	you	

can	do	it	for	a	month.	If	I	go	online	I	can	spread	that	over	the	period	of	time	that	I	want'	

(John).		

The	benefits	of	the	visualisation	of	data	also	extends	to	meetings	with	medical	

professionals.	Mabel	has	taken	her	iPad	with	her	to	medical	appointments	and	shown	

her	clinicians	information	and	tracking	data	on	the	screen.	However,	she	won't	email	or	

send	any	data	to	medical	professionals	via	SMS,	because	of	concerns	about	the	security	

of	sending	private	data	electronically.		

	

I	show	her	(dietitian),	I	take	the	one	that	I	do	in	MyFitnessPal	because	not	only	
does	it	give	you	a	list	of	things	and	the	meals	that	they	were	taking	in,	but	it	also	
gives	you	a	pie	chart	which	shows	you	how	much	fat,	and	carbohydrate,	and	
protein	(Mabel).	
	

Mabel	also	uses	other	apps	to	show	her	data	to	clinicians:		
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So	I	can	take	it	with	me	when	I	go	to	show	the	doctor	because	it's	more	explicit.	It's	
prettier.	You	can	see	that	things	are	going	well	or	things	are	not	going	well.	The	
one	for	the	blood	pressure	is	really	quite	amazing.		
	

Roz	also	utilises	a	tablet	device	during	her	medical	appointments,	'I	still	do	

recording	of	blood	glucose	on	it.	I	find	that	beneficial	because	you	can	get	the	graph	so	

when	you	do	take	it	to	the	doctor’s,	if	you've	got	any	high	levels	it	comes	up	red.'	

Technology	facilitates	health	management	in	a	variety	of	ways.	The	portability	and	

convenience	afforded	by	mobile	devices	are	also	an	asset	in	a	health	management	

context:	'In	terms	of	personal	life	or	disease	management	in	particular,	like	I	said,	

technology	for	me	is	about	benchmarking,	monitoring,	and	just	having	easy	access.	It's	

all	about	convenience	for	me'	(Rick).		

Since	diagnosis	some	of	the	participants	now	use	technology	that	they	were	

already	familiar	with	in	new	ways	that	support	self-management.	For	example,	some	

discussed	how	they	search	for	information	online	that	is	relevant	to	their	condition.	The	

information	searched	for	varies	considerably.	Some	sought	details	of	carbohydrate	and	

sugar	content	of	food:	'If	I'm	on	Google	and	I	search	for	a	health	bar	.	.	.	What's	it	say	

about	carbohydrates	and	sugar?	Right	.	.	.	it's	below	15	grams	per	hundred,	fine,	I	can	get	

them'	(Liam).		

Mabel	uses	an	app	to	help	her	understand	the	results	of	her	blood	tests:		

	

I	always	ask	for	a	copy	of	the	report	and	my	doctor	always	gives	me	one,	but	I've	
never	really	totally	understood	what	everything	is	until	I	got	this	app	called	Blood	
Results.	There	it	just	itemises	everything	that's	on	the	blood	report	and	it	explains	
what	the	parameters	are	and	the	causes	of	ups	and	downs	of	that,	which	is	good.	I	
found	that	in	the	app	store.	

	

Searching	for	information	online	can	have	a	direct	impact	on	the	way	that	some	

individuals	manage	their	condition.	Claire	looked	up	a	drug	that	she	then	successfully	

persuaded	her	doctor	to	prescribe	for	her,	'I	did	some	research	about	one	called	

Bydureon	which	is	a	once	a	week	injection	and	it's	a	slow	release.	I	spoke	to	the	doctor	

and	the	diabetes	educator,	and	the	educator	had	a	lot	of	information.	The	doctor	didn't.'		

	

Mitchell	was	able	to	purchase	a	new	type	of	wearable	digital	BGL	monitor	as	soon	as	it	

was	imported	into	Australia,	because	of	research	he	had	conducted	himself	online:		
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I	saw	an	article	on	it	on	the	web	and	.	.	.	eventually	put	an	inquiry	into	Australia.	
They	weren't	on	sale	in	Australia	at	that	stage.	They	were	in	the	UK	and	India	I	
think.	They	came	out.	I	saw	that	and	I	just	went	on	the	waiting	list	and	they	came	
through.	
	

Mabel	regularly	finds	online	information	about	the	latest	developments	in	diabetes	

research:	'I	follow	people	who	have	been	using	the	ketogenic	diet,	but	not	just	anybody.	

Not	just	these	bloggers	and	so	forth.	I	try	to	get	reputable	people	who	are	actual	doctors	

or	who	have	a	reputation	to	uphold.'	Before	she	started	using	an	iPad	she	visited	her	

local	university	library,	to	look	at	medical	journals	for	information	about	diabetes	

research,	now	she	can	access	the	information	that	she	needs	online.	

Wearable	activity	trackers	can	also	facilitate	self-management	behaviour.	For	

example,	alarms	can	be	set	to	alert	the	user	to	a	period	of	time	spent	in	a	sedentary	

position,	prompting	them	to	get	up	and	move	around.	For	some	people	trackers	can	also	

motivate	achievement	of	a	daily	activity	goal:	'I	aim	for	10,000	steps	a	day.	I	feel	lost	if	I	

haven't	got	this	on'	(Claire).	

Claire	wears	a	'Jawbone'	fitness	tracker	on	her	wrist	that	counts	her	steps	and	

monitors	her	heart	rate	and	sleep	patterns,	as	well	as	allowing	her	to	enter	a	level	of	

daily	water	consumption.	She	checks	it	two	or	three	times	during	the	day	to	see	how	

many	steps	she	has	taken,	and	how	many	more	she	needs	to	do	to	reach	her	daily	goal	of	

10,000.	She	says	that	she	is	heavily	reliant	on	the	fitness	tracker	to	motivate	her	level	of	

activity.	She	was	the	only	participant	interviewed	who	used	a	mobile	device	to	motivate	

management	behaviour	as	well	as	track	and	record	it.		

Evidence	of	the	way	that	mobile	devices	and	apps	make	a	considerable	

contribution	to	people’s	self-management	behaviour	was	revealed	during	the	

interviews.	Tasks	facilitated	by	mobile	devices	were	varied,	ranging	from	motivating	

and	tracking	changes	to	diet	and	exercise	regimes,	to	online	health	information	seeking	

behaviour.		

There	was	also	variation	in	the	degrees	to	which	individuals	engaged	with	mobile	

devices	to	improve	their	health	status.	This	suggests	that	individuals	were	able	to	

choose	ways	to	engage	that	suited	their	own	needs	and	motivations,	which	may	be	

explained	by	factors	such	as	duration	of	diagnosis,	severity	of	symptoms,	and	

comorbidities.				
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4.3.2.1.2	Negative	digital	health	engagement	(minor	sub-theme)	
	

Despite	good	levels	of	mobile	digital	engagement,	some	participants	did	not	utilise	

their	mobile	devices	in	a	healthcare	context,	'I've	got	a	tablet	and	I've	got	an	iPad,	but	I	

don't	use	them	for	management	of	stuff	like	that'	(Mitchell).	Others	used	some	basic	

functions	such	as	the	timer	to	remind	them	to	take	medication	or	a	BGL	reading,	'When	I	

finish	my	meal,	on	my	phone,	I	set	the	two	hour	timer.	Two	hours,	a	duck	squawks,	time	

to	go	into	a	test	.	.	.	That's	the	only	electronic	thing	that	I	use	to	remind	me'	(Liam).	

Liam	also	uses	his	mobile	tablet	device	as	a	distraction	when	he	takes	exercise,	'I	

get	on	the	treadmill	for	about	30	to	40	minutes	five	days	a	week,	and	I	usually	have	the	

iPad	with	Netflix	going	on	some	ridiculous	show	or	something	like	that,	just	to	take	my	

mind	off	the	treadmill.'	

Mitchell,	who	displays	good	mobile	digital	engagement	but	poor	self-management,	

admits	that	he	does	not	use	his	fitness	tracker	to	its	full	potential,	'I'm	not	fully	using	all	

capabilities	of	the	watch	(Fitbit).	You	don't	usually	use	all	the	capabilities	of	your	smart	

phone.'	Others	with	good	mobile	digital	engagement	but	poor	self-management,	

described	how	fitness	trackers	recorded	their	level	of	activity,	without	providing	the	

motivation	to	enhance	it:	'Well,	Fitbit,	you	take	the	first	word,	fit,	it	doesn't	make	you	fit.	

It	just	tells	you	how	many	paces	you've	walked	or	your	heart	rate,	whatever	it	is	you're	

looking	for'	(John);	'	It	did	give	me	an	idea	of	how	my	physical	activity	over	the	course	of	

a	day	was	varied...	Not	that	I	necessarily	got	to	the	point	of	changing	it'	(Pete).	

These	excerpts	demonstrate	that	some	participants	are	not	sufficiently	motivated	

to	utilise	devices	that	are	integrated	into	other	areas	of	their	daily	lives,	in	a	healthcare	

context.	Despite	familiarity	with	digital	devices	Mitchell	does	not	incorporate	their	

functionality	into	a	self-management	regime	that	would	improve	his	health	status.	John	

and	Pete	express	a	lack	of	motivation	to	undertake	an	improved	exercise	regime,	despite	

having	the	digital	tools	at	hand	to	facilitate	it.	Liam	does	self-manage	his	type	2	diabetes	

effectively,	however,	he	does	not	incorporate	mobile	digital	devices	in	any	meaningful	

way	into	his	self-management	routine.	
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4.3.2.2	Digital	engagement	(minor	theme)	
	 	

In	addition	to	the	examples	of	digital	engagement	that	were	undertaken	to	

facilitate	individuals'	health	management,	digital	engagement	and	online	interaction	

that	served	other	motivations	was	widespread	among	most	of	the	interviewees,	and	the	

participants	revealed	a	variety	of	levels	of	engagement	with	IT	in	their	everyday	lives.		

As	digital	engagement	is	a	facet	of	mHealth	adoption,	it	was	important	to	

investigate	the	importance	of	digital	engagement	of	all	kinds	in	individuals’	lives.	

Therefore,	minor	sub-themes	of	both	positive	and	negative	digital	engagement	were	

identified,	before	the	two	were	combined	to	form	the	minor	theme	of	digital	

engagement.		

This	theme	considers	all	forms	of	digital	engagement	that	the	participants	

discussed	during	the	interviews,	except	where	that	engagement	was	for	health-related	

reasons.	Health-related	digital	engagement	was	considered	in	its	own	minor	theme.		

	 	

4.3.2.2.1	Positive	digital	engagement	(minor	sub-theme)	
	 	

Pete	was	the	youngest	of	the	participants,	at	31	years	of	age	at	the	time	of	his	

interview,	and	had	been	familiar	with	computers	from	an	early	age:	'When	I	was	five	or	

six	years	old,	I	always	told	my	parents	about	getting	a	computer	because	I	wanted	to	

play	games.'	He	was	taught	how	to	use	computers	in	school,	and	built	a	computer	with	a	

friend	that	was	suitable	for	gaming.		

Pete	explained	how	he	now	compartmentalises	applications	and	functions	

between	his	smartphone,	which	he	carries	all	the	time,	and	his	tablet	device	that	

remains	at	home,	demonstrating	the	high	level	of	integration	of	mobile	devices	in	his	

everyday	life:		

	

If	I	have	things	like	social	media	on	the	phone	I	get	distracted	by	that.	So	as	much	
as	I	can,	I've	migrated	all	of	that	stuff	off	onto	the	iPad,	along	with	any	other	apps	
that	get	my	news	articles,	whatever,	other	things.	That	way	I	can	look	at	that	when	
I	get	home,	that	stays	where	it	is,	and	I	can	use	this	(iPhone)	purely	for	
communications.	

	

John,	another	participant	who	exhibits	high	levels	of	mobile	digital	engagement,	
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also	reserves	different	devices	for	specific	functions:	'I	will,	on	the	iPad,	do	research	for	

something	that	I'm	looking	to	buy.	If	I'm	going	to	make	a	purchase	I'll	go	to	PC.'		

Darren	has	a	very	large	Samsung	smartphone.	This	type	of	device	is	sometimes	

referred	to	as	a	phablet	because	it	is	a	hybrid	model	that	has	a	larger	screen	than	a	

conventional	smartphone,	but	is	still	smaller	than	a	tablet	device.	He	also	uses	a	

Microsoft	Surface	Pro	mobile	tablet	device.	He	recently	went	away	for	a	weekend	group	

retreat	and	was	asked	not	to	use	a	smartphone,	which	he	found	very	difficult.	He	only	

managed	to	last	one	day	without	it	before	he	had	to	switch	it	back	on	again.	Darren	uses	

a	desktop	computer	at	home	for	work	purposes.	When	he	travels	he	transfers	any	work	

related	files	to	his	tablet	device.	For	leisure	and	relaxation	he	has	started	using	the	

tablet	to	watch	television	(TV)	and	movie	content	on	Netflix.		

Darren	describes	his	dependence	on	his	smartphone,	struggling	when	he	is	forced	

to	be	without	it:	'My	wife	dropped	it	and	cracked	across	the	thing,	and	I	couldn't	use	it	

for	about	four	weeks	or	five	weeks.	That	wasn't	a	happy	time.	I'm	probably	becoming	

more	reliant	even	now.'		

Despite	being	digital	immigrants,	some	participants	became	familiar	with	IT	

because	of	the	requirements	of	their	employment:	'I	had	a	computing	background	

before	I	went	in	the	army	and	I	knew	computers,	so	I	was	comfortable	working	on	

computers'	(Mitchell).		

Rick	is	very	engaged	with	digital	media,	and	utilises	IT	at	work	and	at	home.	At	

home	he	uses	online	technology	for	‘	.	.	.	almost	everything’,	making	payments,	banking,	

listening	to	the	radio,	and	video	calling	his	parents	who	are	overseas.	However,	he	

rarely	takes	his	iPad	out	of	the	house	with	him,	unless	he	is	traveling.	He	describes	how	

he	uses	mobile	devices	at	work:		

	
Mostly	emails,	of	course	text	messages,	MMS	(multimedia	message	service),	even	

now	with	documentation	because	a	scanned	copy	of	a	document	is	legally	acceptable	in	
Australia.	As	long	as	you	have	your	iPhone	I	can	take	a	photo	of	all	the	documents	I	need	
from	a	client	for	instance	and	just	send	it	to	my	email	address,	so	everything	is	there.	

	

Rick	stressed	the	need	for	utility	in	the	technology	that	he	employs.	He	insists	that	

he	does	not	like	technology	for	technology's	sake,	and	explains	that	there	has	to	be	a	

good	reason	to	engage	with	a	device,	app	or	software	program,	'If	it	does	not	apply	to	

your	life	or	to	your	work,	I	will	not	use	it',	however	he	employs	his	mobile	devices	for	a	
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variety	of	different	functions,	'Almost	everything	nowadays:	payment	for	utilities,	online	

banking,	almost	everything,	radio	.	.	.'	

Others	also	discussed	the	importance	of	utility	in	their	chosen	technology,	'I	need	

some	benefit	out	of	it.	Otherwise,	why	worry	about	it?	That's	just	it.	I	don't	believe	in	the	

technological	imperative'	(Steve).		

Liam	says	that	he	only	adopts	technology	when	he	sees	a	specific	utility	that	it	can	

provide.	He	first	bought	an	iPad	when	a	neighbour	showed	him	that	he	could	download	

books	from	Amazon	onto	it.	Because	he	is	an	avid	reader,	Liam	did	some	further	

research	and	realised	that	he	could	purchase	digital	books	for	a	fraction	of	the	cost	of	

hardbacks	or	paperbacks,	so	within	a	week	he	had	purchased	an	iPad	and	opened	an	

Amazon	account.	He	upgraded	his	iPad	to	one	with	larger	memory	when	he	realised	that	

he	wanted	to	take	a	lot	of	photographs	while	traveling	overseas.	These	are	examples	of	

how	Liam	tailors	his	adoption	of	mobile	devices	to	fulfil	his	own	specific	requirements.	

Purchase	decisions	are	not	driven	by	the	latest	upgrades	or	devices	that	are	marketed,	

but	by	the	utility	that	Liam	desires	from	a	device.		

With	a	working	background	as	a	communication	technician,	Darren	thinks	he	has	a	

good	grasp	of	IT,	and	is	a	confident	user	of	technology	that	fulfils	his	needs.	He	relies	on	

his	smartphone	during	his	everyday	routines,	often	utilising	it	to	make	written	notes	

during	meetings	as	well	as	for	personal	reminders.	He	has	a	strong	Christian	faith,	and	

also	uses	his	smartphone	to	access	daily	bible	readings.	

Mabel’s	use	of	her	iPad	for	self-management	is	also	governed	by	its	utility,	for	

example	she	doesn't	use	any	apps	that	read	the	bar	codes	of	food	packaging,	because	she	

says	she	can	read	the	information	on	food	packaging	herself.	She	doesn't	take	the	iPad	

outside	her	home	very	much,	but	will	take	it	to	her	daughter's	house	because	she	also	

has	Wi-Fi.	Mabel	also	uses	her	iPad	for	some	catch-up	TV,	playing	games,	emailing	and	

word	processing.		

Many	of	the	interviewees	discussed	how	their	children	have	tried	to	encourage	

and	support	their	digital	engagement,	despite	their	own	misgivings:	'My	girls,	daughters,	

have	sort	of	hooked	me	up	with	things	that	they	think	I	should	have'	(Joyce);	'My	son	

talked	me	through	whatever,	because	he	actually	set	it	up'	(Adam);	'I	don't	do	any	of	the	

set	ups.	The	kids	set	it	up.	I	just	use	it'	(Carol).		

Even	participants	with	good	levels	of	digital	engagement	would	turn	to	younger	

members	of	their	family	for	assistance	with	IT,	if	the	need	arose:	'Probably	go	to	my	16	
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year	old	grandson	or	one	of	my	sons	would	be	the	first	stop'	(Mitchell);	'I	also	have	kids	

so	if	we	don't	know	anything	we	can	always	ask	our	kids'	(Rick).		

Children	and	grandchildren	have	also	provided	motivation	for	some	to	reluctantly	

engage	with	social	media:	'My	kids	have	finally	got	me	using	Facebook,	well,	just'	

(Liam);	'Now,	with	the	advent	of	having	a	grandson,	stuff	is	on	Facebook	all	the	time.	

I've	been	forced	to	join	just	to	see	the	activity	but	I	don't	partake,	I	don't	comment,	I	

don't	add	anything,	I	just	look	at	it'	(John).		

Liam	is	clearly	digitally	literate,	within	the	requirements	that	he	has	for	his	

technology.	He	has	a	laptop	computer	at	home,	as	well	as	a	smartphone	and	tablet	

device.	He	is	now	using	his	third	iPad	and	jokes	that	he	has	worn	the	first	two	out.	He	

chose	the	iPad	because	he	had	become	familiar	with	an	Apple	iPhone	that	he	was	issued	

with	by	his	previous	employer.	He	first	purchased	an	iPad	because	he	wanted	a	digital	

device	to	read	books	on.	However,	when	he	tried	his	daughter's	Amazon	Kindle	he	

didn't	like	it,	because	it	was	purely	for	reading	with.	He	enjoys	the	iPad	because	it	can	do	

so	much	more.		

Liam	retired	just	over	a	year	before	the	interview,	and	uses	the	iPad	for	the	large	

amount	of	reading	that	he	does,	for	which	he	has	an	Amazon	account.	Following	

pressure	from	his	children	he	also	engages	with	Facebook,	which	he	used	for	

communicating	updates	on	a	recent	overseas	trip,	although	like	many	of	the	other	

participants	he	admits	to	being	more	of	a	lurker,	someone	who	reads	message	posts	

without	contributing	to	an	online	conversation	(Chandler	&	Munday,	2011).	Liam	does	

not	usually	take	the	iPad	out	of	his	home	unless	he	is	visiting	his	grown	up	children's	

houses.	He	uses	the	iPad	to	watch	movies	and	TV	content	on	Netflix	while	he	exercises	

on	his	treadmill	every	morning.	He	reads	the	local	newspaper	with	its	app,	and	most	of	

his	online	information	searches	are	conducted	with	Google.		

Claire	finds	apps	very	helpful	and	describes	her	iPhone	as	useful	and	convenient.	

She	once	kept	a	food	diary	in	a	book,	but	now	thinks	that	it	would	have	been	easier	and	

more	sustainable	if	she	had	entered	the	data	into	her	smartphone.		

Roz	usually	keeps	her	iPad	in	the	house	and	doesn’t	normally	carry	it	around	with	

her	when	she	leaves	home.	If	she	eats	out	she	will	enter	the	food	data	into	her	apps	

when	she	gets	home.	She	uses	the	iPad’s	functionality	for	other	activities	too,	such	as	

reading	online	newspapers,	storing	her	family’s	digital	documents,	catch-up	TV,	

listening	to	music	and	recording	details	about	other	family	members’	medical	
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conditions.		

Roz	rates	her	own	competency	with	the	iPad	as	average,	but	does	sometimes	

require	assistance	from	her	sons.	She	isn’t	inquisitive	about	technology,	and	hasn’t	

looked	into	upgrading	her	iPad	with	the	latest	model,	or	looked	online	to	see	if	any	new	

apps	have	been	created	that	could	be	beneficial	to	her	self-management.	The	fact	that	

she	only	rates	her	digital	competency	as	average,	but	effectively	utilises	mHealth	

regularly	for	self-management	activities,	suggests	that	individuals	do	not	have	to	be	

highly	engaged	or	very	interested	in	technology	to	derive	benefits	from	mHealth	

applications	for	self-management.		

At	home	Claire	utilises	a	desktop	computer,	tablet	device	and	smartphone,	for	

various	functions	including	email,	browsing	the	internet,	online	shopping,	catch	up	TV,	

consuming	news,	finding	recipes,	weather	reports,	and	reading.	Her	iPad	generally	stays	

within	the	home,	and	she	uses	her	iPhone	while	out	and	about.	The	desktop	computer	is	

used	less	than	daily	because	her	mobile	devices	generally	fulfil	her	digital	requirements.		

The	mobility	of	digital	devices	make	them	a	more	convenient	tool	for	some:	

'Because	we've	got	Wi-Fi	in	our	house	now	so	I	can	use	it	whenever	I	like	at	home'	

(Mabel);	'The	ease	of	taking	it	to	different	locations	in	the	house	and	if	we	went	on	

holidays,	I	might	take	it	to	Perth	for	Christmas.	Also	the	emails,	to	be	able	to	get	them	

when	I'm	out,	away	from	home'	(Claire).	

Claire's	family	share	an	iPad,	although	Claire	originally	purchased	it	because	she	

couldn't	get	access	to	the	desktop	computer	at	home	while	it	was	being	used	so	much	by	

other	family	members.	The	portability	of	the	iPad	within	the	home	was	a	bonus.	Claire	

appreciates	the	extra	functionality	that	mobility	adds	such	as	being	able	to	put	it	on	a	

stand	in	the	kitchen	to	follow	recipes	while	she	is	cooking.	She	finds	that	there	is	little	

migration	of	content	between	devices,	and	her	smartphone	is	mainly	used	for	email	and	

photos.	

Mabel	has	been	using	her	iPad	for	two	years,	since	being	given	it	on	a	research	

project	(Burford	et	al.,	2016).	As	part	of	that	study	she	received	a	lot	of	training	on	how	

to	use	the	iPad,	and	her	everyday	engagement	with	the	device	has	continued.	She	has	

searched	for	new	apps	and	has	updated	software,	but	she	has	not	felt	the	need	to	

upgrade	the	iPad	to	a	newer	model.	She	goes	to	the	Apple	store	if	she	needs	technical	

assistance,	or	asks	her	husband	for	help.	Before	the	previous	research	study	she	had	

limited	experience	with	IT,	and	did	not	use	a	computer	at	home	or	own	a	smartphone.	
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However,	she	has	now	successfully	integrated	the	iPad	into	her	self-management	

behaviour,	but	she	enters	some	of	her	self-management	data	into	a	book	as	well	as	the	

iPad.	Mabel	keeps	a	digital	record	of	every	meal	that	she	eats,	and	digital	and	

handwritten	records	of	her	BGLs,	blood	pressure	and	visits	to	the	opticians.		

Mitchell	was	71	years	old	when	he	was	interviewed	and	he	was	diagnosed	with	

type	2	diabetes	19	years	before	that.	He	is	very	engaged	with	technology	and	mobile	

devices	and	at	home	he	has	a	desktop	computer	and	a	laptop,	two	types	of	mobile	tablet	

(an	Apple	iPad	and	a	Samsung	Galaxy	Tab),	he	also	uses	a	smartphone,	and	wears	a	

Fitbit	activity	tracker.	Mitchell	also	uses	a	BGL	meter	called	an	Abbott	FreeStyle	Libre,	

which	is	a	small	digital	device	that	sits	on	the	outside	of	his	upper	arm,	and	keeps	a	five	

millimetre	fibre	inserted	below	the	surface	of	the	skin.	The	device	on	his	arm	sends	a	

wireless	signal	to	the	meter	when	it	passes	over	it.	Mitchell	prints	out	his	past	few	

weeks	BGL	readings	from	an	app	on	his	computer	when	he	goes	to	see	his	

endocrinologist.	This	information	is	for	his	clinician’s	benefit	and	not	to	help	his	own	

self-management	regime.		

Mitchell	takes	a	tablet	device	away	with	him	if	he	is	traveling	because	he	finds	it	

easier	to	travel	with	than	a	computer.	Mitchell	does	not	use	his	tablet	devices	for	self-

management	activities.	He	uses	his	computer	for	all	of	the	household	finances	as	well	as	

emails	and	some	online	purchases,	he	watches	DVDs	on	his	desktop	computer,	and	

sometimes	searches	for	health-related	information	on	the	internet.	He	purchased	the	

Abbott	FreeStyle	Libre	after	reading	about	it	online.	At	that	time	it	was	retailing	in	the	

UK	and	India	but	not	in	Australia,	so	Mitchell	placed	an	order	with	an	overseas	retailer	

through	their	website.		

John	uses	a	desktop	computer	as	well	as	an	iPad	and	iPhone.	The	iPad	and	

computer	are	quite	interchangeable	for	John	but	there	are	some	things	that	he	prefers	

about	the	computer,	for	example	organising	files	into	folders,	and	the	ability	of	the	

calendar	to	send	better	alerts.	The	iPad	has	replaced	a	laptop,	and	John	finds	the	

portability	useful	while	traveling	overseas.		

John’s	wife	first	persuaded	him	to	get	an	iPad	when	he	was	still	using	a	laptop.	He	

did	feel	peer	pressured	into	getting	the	latest	device	but	soon	discovered	some	

advantages	of	a	mobile	tablet	for	himself,	particularly	in	terms	of	weight	and	portability.	

On	his	iPhone	he	uses	apps	such	as	WhatsApp,	Viber	and	Facetime	for	communication.	

He	will	use	the	iPad	for	finding	a	location	or	getting	directions	to	shops	or	places	he	
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wants	to	go,	but	if	he	doesn't	have	the	iPad	with	him	he	will	do	this	on	the	iPhone.	John	

also	consumes	news	via	the	iPad’s	apps,	through	apps	for	his	local	newspaper	and	the	

ABC.	He	doesn't	watch	any	catch-up	TV	because	he	worries	that	this	will	use	up	a	lot	of	

his	data	allowance,	so	he	still	watches	programs	that	he	likes	on	TV.	He	reluctantly	

engages	with	Facebook	because	this	is	one	of	the	ways	of	keeping	up	with	his	

grandchild's	activities,	but	he	admits	to	being	a	lurker	and	thinks	that	social	media	is	an	

invasion	of	privacy.		

When	making	online	purchases	John	prefers	to	use	the	desktop	computer.	He	

researches	items	that	he	wants	to	buy	on	his	iPad,	and	then	switches	to	the	computer	to	

make	the	actual	purchases.	He	has	no	difficulty	with	interacting	with	mobile	devices	and	

happily	uses	touch	screens.	He	finds	the	size	of	his	iPad	screen	ideal.		

At	31	years	of	age	when	he	was	interviewed,	Pete	was	the	youngest	person	who	

participated	in	the	qualitative	phase	of	this	research	project.	He	had	been	diagnosed	

with	type	2	diabetes	just	over	a	year	before	the	interview	took	place.		

Mobile	devices	are	integrated	into	Pete's	daily	routine,	literally	from	the	moment	

he	wakes	up	to	the	sound	of	an	alarm	clock	app.	However,	his	use	of	social	media	is	

more	limited.	He	has	a	Facebook	account	and	has	tried	other	social	media	apps	such	as	

Snapchat	to	keep	in	touch	with	people,	but	he	hasn’t	enjoyed	engagement	with	other	

platforms	and	has	reverted	to	solely	using	Facebook.	This	is	another	example	of	the	

utility	of	different	technology	to	the	interview	participants.	He	doesn't	enjoy	or	‘.	.	.	see	

the	point'	of	filming	10	second	clips	of	his	life	to	share	with	friends,	so	he	has	stopped	

using	Snapchat,	and	finds	that	Facebook	fulfils	all	of	his	social	media	engagement	needs.	

In	another	example	of	the	utility	of	technology,	Pete	will	usually	use	online	payment	

methods	because	they	are	more	convenient	for	him	than	available	alternatives.		

Pete	has	a	limit	of	5	gigabytes	per	month	with	his	current	smartphone	data	plan	

but	also	has	the	National	Broadband	Network	connected	to	Wi-Fi	at	home,	which	has	an	

unlimited	data	allowance.	He	uses	video	streaming	services	such	as	Netflix.	Pete	first	

started	using	a	mobile	phone	in	year	10	at	high	school	when	his	parents	wanted	him	to	

be	contactable.	He	was	given	the	family	mobile	phone	to	communicate	with	everyone	

about	where	he	was	after	school	hours.	Pete	also	used	computers	at	school	and	in	year	

11	and	12	was	required	to	have	a	laptop	for	his	studies.	Because	of	his	relative	youth	he	

is	the	only	participant	that	was	interviewed	who	began	engaging	with	mobile	and	digital	

devices	at	such	a	young	age.		
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Pete	is	the	most	obvious	example	of	participants	that	are	very	engaged	with	

mobile	devices,	and	utilise	them	for	a	variety	of	functions	in	their	everyday	lives.	His	

relative	youth	compared	to	other	participants	may	be	a	factor	in	this.	This	qualitative	

sample	was	in	no	way	representative	of	a	larger	population,	so	Pete	should	not	be	

considered	a	typical	example	of	other	individuals	of	his	age	group	that	have	also	been	

diagnosed	with	type	2	diabetes.		

What	Pete	did	have	in	common	with	other	participants	was	his	engagement	with	

digital	technology	when	it	provided	him	with	a	solution	to	a	particular	need	that	he	had.	

This	factor	of	utility	of	technology	was	common	to	many	participants	when	it	came	to	

their	digital	engagement.		

Another	common	factor	among	older	participants	was	the	pressure	that	they	felt	

from	younger	members	of	their	families,	children	or	grandchildren,	to	engage	with	

social	media	platforms	such	as	Facebook.	They	were	prepared	to	do	this,	despite	the	fact	

that	in	many	cases	they	didn’t	enjoy	the	experience	of	engagement.	The	fact	that	

younger	family	members	were	engaged	with	these	platforms	meant	that	they	were	

motivated	to	at	least	follow	other’s	posts	and	pages,	even	if	they	didn’t	create	content	

themselves.		

This	is	another	example	of	the	utility	of	technology	for	some	individuals.	They	

were	prepared	to	reluctantly	engage	with	social	media	in	order	to	keep	abreast	of	their	

family’s	activities.		

	

4.3.2.2.2	Negative	digital	engagement	(minor	sub-theme)	
	

Digital	engagement	and	digital	literacy	were	not	apparent	in	all	of	the	participants	

that	were	interviewed:	'I	never	grew	up	with	computers.	I	wasn't	working	in	an	area	

where	I	needed	to	use	them'	(Carol).	That	lack	of	familiarity	with	technology	hindered	

Carol's	digital	engagement,	'As	far	as	technology	and	what	it	can	do,	that's	all	beyond	

me,	too	hard.	One	of	you	younger	kids	can	do	this.'	

However,	the	younger	generation	is	not	always	successful	when	it	comes	to	

persuading	parents	to	take	up	technology:	'I'm	just	not	interested.	They've	all	tried,	the	

kids	have	all	tried'	(Maggie);	'My	son	would	probably	gladly	teach	me	the	ins	and	outs,	

which	he's	tried	to	do,	but	I	said	no'	(Adam).	

Steve	explains	that	he	prefers	to	record	his	medical	data	in	a	book	rather	than	on	
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his	digital	device,	'No,	I	don't	like	it.	I	want	the	book.	So	as	I	said,	old	blokes	don't	like	

change.'	Steve's	mobile	digital	engagement	was	quite	low,	he	didn't	like	the	many	

functions	of	his	smartphone,	'Well,	it	is	a	smartphone,	but	I	don't	use	it	as	a	

smartphone...	I'm	an	old	signaller	and	I	believe	a	telephone	is	a	telephone.	I	prefer	my	

camera	and	my	computer	separate.'	

Steve	was	also	a	volunteer	in	the	previous	research	study	(Burford	et	al.,	2016)	

that	some	of	the	other	interviewees	participated	in,	but	unlike	the	others	Steve	dropped	

out	after	the	first	couple	of	weeks	because	he	disliked	using	the	iPad	that	was	supplied	

to	research	volunteers,	and	he	had	inadequate	broadband	capacity	at	home	to	engage	

effectively	online.	Steve	has	very	limited	digital	engagement	and,	like	Rick,	he	stresses	

the	need	for	utility	in	technology	before	he	is	prepared	to	adopt	it.	An	example	of	this	is	

a	portable	Kobo	e-reader	that	he	was	gifted	but	he	doesn’t	use,	because	he	sees	no	good	

reason	to	discontinue	reading	books.	Although	he	doesn't	use	mHealth,	he	keeps	

detailed	spreadsheets	of	his	own	medication	regime	and	blood	pressure,	however,	he	

claims	that	this	is	for	his	clinicians’	benefit	and	not	to	facilitate	self-management.	

Initially	he	carried	printed	copies	around	with	him	so	that	in	the	event	of	an	emergency	

medical	professionals	and	first	responders	would	be	aware	of	his	relevant	information,	

but	he	now	wears	a	medical	alert	pendant	which	performs	the	same	function.		

Some	participants	blamed	their	lack	of	digital	engagement	on	their	advanced	age:	

'I'm	getting	too	old	for	it	now	.	.	.	I've	got	a	lot	of	friends	who	are	the	same.	It's	passed	us	

by	.	.	.	I've	got	one	(mobile	phone),	but	I	don't	use	it.	It's	a	joke'	(Maggie).		

Maggie	uses	very	little	technology,	although	she	does	make	a	point	of	saying	that	

she	is	not	afraid	of	it.	She	has	a	mobile	phone,	not	a	smartphone,	but	says	she	is	not	

interested	in	it	and	doesn’t	switch	it	on.	Her	11	and	12	year	old	grandchildren	who	live	

with	her	have	smartphones,	and	family	members	have	tried	to	persuade	her	to	get	more	

involved	with	technology	but	she	resists,	for	example	she	doesn't	send	or	receive	emails.	

She	has	spoken	to	a	grandchild	in	America	on	Skype	a	few	times,	but	dislikes	this	

engagement	because	seeing	his	face	makes	her	miss	him	more.			

Maggie	does	have	an	Amazon	Kindle	portable	e-reader,	which	was	given	to	her	by	

one	of	her	sons	when	he	upgraded	to	a	newer	model.	However,	she	does	not	use	it	to	

connect	to	the	internet,	and	her	level	of	competency	with	it	is	unclear	as	she	does	not	

appear	to	know	about	downloading	books	onto	the	device.	She	says	her	son	set	it	up	for	

her,	and	the	books	are	'	.	.	.	just	there',	she	does	find	the	Kindle	is	easier	to	read	than	a	



	

Chapter	4	 108	

book	in	bed	at	night.		

Adam	utilises	a	desktop	computer	but	no	other	digital	devices.	His	hobby	is	

woodworking	and	he	researches	different	tools	and	items	to	make	online,	sourcing	

information	with	Google	searches.	He	has	never	searched	online	for	information	about	

his	health.	He	does	not	engage	with	any	social	media,	or	use	email,	but	does	participate	

in	online	banking.	His	son	offered	him	his	old	smartphone,	but	Adam	found	it	too	

difficult	to	operate.	His	son	also	offered	to	show	him	how	to	use	the	smartphone,	but	

Adam	did	not	want	to	learn	how	to	use	it.	Like	other	interviewees,	he	claims	to	

persevere	with	new	technology	when	there	is	utility	to	his	engagement,	such	as	paying	

bills	online.	Adam’s	family	computer	recently	changed	from	a	Personal	Computer	(PC)	

to	an	Apple,	and	he	initially	found	it	difficult	to	adapt	to	the	new	operating	system.	At	

the	time	of	the	interview	it	had	been	a	month	since	the	change,	and	Adam	was	still	

learning	with	the	assistance	of	his	son.	Adam	doesn't	rate	his	computer	skills	highly,	but	

says	that	they	are	good	enough	to	get	along.		

Jamie	regards	himself	as	a	competent	user	of	computers.	He	uses	a	computer	at	

home	but	does	not	think	that	he	has	any	need	for	a	tablet	device,	although	he	has	tried	

using	ones	that	his	children	own.	He	is	also	wary	of	the	cost	implications	of	acquiring	

and	utilising	mobile	devices,	not	only	because	of	the	hardware,	but	also	the	mobile	data	

requirements.	He	uses	a	mobile	phone,	not	a	smartphone,	for	calls	and	text	messages.	

Jamie	used	computers	at	work	before	retirement	and	he	uses	his	home	computer	

for	email,	online	purchases,	some	photo	editing	and	storage,	occasional	spreadsheets,	

internet	searches	and	bill	paying.	Jamie	and	his	wife	used	Skype	a	lot	when	their	

children	and	grandchildren	were	based	overseas.	He	estimates	that	he	has	been	using	

computers	for	over	20	years	and	did	some	training	on	computers	in	his	working	life,	but	

that	was	in	an	era	before	Windows-type	operating	systems	were	available.		

Liz	was	76	years	old	when	she	was	interviewed	and	she	believes	that	she	was	

diagnosed	with	type	2	diabetes	17	years	before	in	1999.	She	is	a	limited	user	of	

technology	and	doesn’t	utilise	mobile	devices.	Liz	and	her	husband	have	a	desktop	

computer.	Liz	also	has	an	old	laptop	that	will	soon	need	replacing,	and	her	husband	has	

a	newer	laptop.		

While	living	and	working	overseas	Liz	shared	photographs	with	friends	and	family	

on	Facebook.	However,	she	dislikes	Facebook	and	finds	much	of	information	people	

share	on	the	platform	mundane	and	uninteresting.	When	she	returned	from	living	



	

Chapter	4	 109	

abroad	she	no	longer	felt	the	need	to	engage	with	Facebook.	Liz’s	use	of	Facebook	while	

overseas,	because	of	its	convenience	and	its	ability	to	fulfil	a	need	she	had	at	that	time,	

echoes	arguments	made	by	Rick	and	Steve	about	the	utility	of	technology.		

Carol	was	another	participant	from	the	previous	mHealth	study	(Burford	et	al.,	

2016).	She	engaged	with	mobile	technology	in	a	limited	capacity.	She	says	that	she	

would	use	it	more	for	diabetes	self-management	if	she	enjoyed	using	technology	and	

social	media.	Since	receiving	the	iPad	during	the	previous	study	Carol	has	also	acquired	

an	iPhone.	She	didn't	think	that	she	would	be	able	to	use	an	iPhone,	but	her	daughter	

explained	that	it	was	the	same	to	operate	as	the	iPad.	

In	addition	to	the	iPhone	and	iPad,	Carol	uses	a	desktop	computer	at	home.	She	

had	never	used	a	tablet	device	before	the	previous	study,	and	says	that	she	was	'	.	.	.	

scared	to	death	of	them’	before	she	took	advantage	of	the	free	training	that	was	offered	

by	the	previous	research	team.	She	now	uses	the	iPad	frequently.	Carol	admits	to	still	

having	a	little	fear	of	the	technology,	although	she	has	learned	to	operate	the	iPad,	

update	software	and	search	for	apps	in	the	app	store.	She	uses	the	iPad	for	email,	

playing	games,	and	since	her	recent	cataract	operation,	is	now	spending	more	time	

online	because	looking	at	the	screen	is	easier	for	her.	Carol’s	children	always	set	up	her	

smartphone	and	iPad	with	apps	and	settings,	she	then	just	uses	them.		

Carol	does	not	access	email	on	her	smartphone,	but	she	often	uses	an	internet	

browser	to	look	up	information	when	she	is	out	with	friends.	She	also	uses	her	

smartphone	camera	for	photos,	and	receives	photos	from	her	family	that	she	looks	at	on	

both	mobile	devices.	She	engages	with	Facebook	on	the	iPad,	but	doesn't	want	it	on	her	

smartphone.	She	finds	the	mundane	information	people	publish	about	meals	and	their	

travels	annoying.		

Sara	has	limited	digital	engagement	but	has	an	iPhone	that	was	passed	onto	her	

when	her	daughter	no	longer	needed	it,	and	she	finds	it	easy	to	use.	She	hardly	uses	it	

for	phone	calls,	but	does	use	it	for	SMS,	emails,	playing	some	games,	browsing	eBay	and	

paying	occasional	bills.	She	also	uses	the	video	calling	app	FaceTime	to	communicate	

with	a	daughter	and	grandchild	who	live	in	another	state.	She	does	have	a	Facebook	

account	but	that	was	set	up	for	her	by	one	of	her	daughters,	Sarah	says	that	she	

wouldn't	know	how	to	post	information	to	Facebook,	despite	having	been	shown.	The	

only	reason	Sarah	now	uses	her	desktop	computer	at	home	is	if	something	needs	to	be	

printed.		
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Joyce	was	55	years	old	when	she	was	interviewed	and	she	was	diagnosed	with	

type	2	diabetes	eight	years	previously.	She	is	another	of	the	participants	from	the	earlier	

mHealth	study	(Burford	et	al.,	2016)	that	introduced	her	to	an	iPad	for	the	first	time,	a	

device	that	she	says	she	wouldn’t	be	without	now.	The	only	IT	that	Joyce	engages	with	is	

her	iPad	and	a	smartphone,	although	the	iPad	is	only	used	for	email	and	online	

browsing.	The	phone	is	a	Samsung	and	Joyce	uses	it	and	its	apps	entirely	separately	

from	the	iPad,	without	transferring	tasks	or	content	from	one	device	to	the	other.	The	

smartphone	is	used	for	contact	details,	SMS,	some	navigation	and	as	an	alarm	clock.	

Joyce	is	a	very	private	person	and	does	not	engage	with	social	media.	The	iPad	

stays	in	the	kitchen	at	home,	and	does	not	move	around	the	house,	or	travel	outside	

with	her.	Although	Joyce	is	also	completing	some	studying,	which	involves	online	

engagement	and	information	searching,	she	chooses	to	submit	handwritten	assignments	

rather	than	digital	documents.		

Participants	that	were	included	in	the	negative	digital	engagement	minor	sub-

theme	displayed	poor	levels	of	digital	engagement	in	their	everyday	lives.	In	some	cases	

they	had	made	a	deliberate	decision	not	to	engage	with	digital	devices,	although	in	some	

cases	a	lack	of	digital	skills	could	also	be	a	factor.		

As	analysis	of	the	interviews	progressed	it	became	clear	to	the	researcher	that	

participants	could	be	plotted	on	a	graph	in	terms	of	their	mobile	digital	engagement	and	

self-management	behaviour.	That	categorisation	of	participants	is	discussed	in	the	next	

section	of	this	chapter.		

	

4.4	An	emergent	theoretical	framework		
	

Following	analysis	of	the	interviews	two	major	themes	had	emerged,	namely	self-

management	and	mobile	digital	engagement.	To	summarise	the	qualitative	data	more	

effectively	the	two	major	themes	were	visualised	as	a	graph.	This	made	it	possible	to	

plot	the	individual	participants	based	on	their	levels	of	self-management	and	mobile	

digital	engagement	(Figure	4).	Four	types	of	self-managers	emerged	from	this	

categorisation,	based	on	the	quadrant	of	the	framework	that	they	were	placed	in.		

Each	individual’s	placement	was	based	on	a	combination	of	their	level	of	mobile	

digital	engagement	and	their	self-management	proficiency.	The	four	quadrants	that	

emerged	were	labelled	as	follows:	
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1. Those	successfully	adopting	mHealth	for	self-management:	High	in	self-
	 management	proficiency	and	mobile	digital	engagement.		

2. Good	non-digital	self-managers:	High	in	self-management	proficiency,	but	
	 low	in	mobile	digital	engagement.		

3. Individuals	who	exhibited	poor	self-management	skills	and	low	mobile	
	 digital	engagement.	

4. Participants	with	low	self-management	proficiency,	but	high	mobile	
	 digital	engagement.	

	
	

	
	

Figure	4.	Participants'	categorisation	based	on	levels	of	self-management	proficiency	
and	mobile	digital	engagement.	

	

It	is	important	to	note	that	the	participants	were	placed	in	the	framework	based	on	

their	position	on	both	continua,	represented	by	the	two	axes	that	dissect	the	

categorisation	into	quarters.	In	all	cases	there	were	differences	in	levels	of	mobile	digital	

engagement	and	the	self-management	proficiency	of	individuals,	despite	the	fact	that	
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they	were	placed	in	the	same	quadrant.	Most	individuals	were	clearly	positioned	in	the	

lower	or	upper	region	of	a	continuum,	making	their	categorisation	easy.	However,	in	a	

small	number	of	cases	positions	were	nearer	the	intersection	of	the	axes,	and	careful	

consideration	had	to	be	given	to	which	side	of	the	line	someone	fell.	Because	the	

researcher	completed	the	interviews	and	analysis	alone,	and	throughout	the	process	

became	very	familiar	with	the	data	set,	a	consistent	analysis	was	applied	to	the	

categorisation	and	inter-coder	reliability	was	not	a	concern.		

Eight	of	the	interviewees	were	positioned	in	the	upper	half	of	the	self-management	

proficiency	continuum,	while	nine	were	placed	in	the	lower	half.	Those	in	the	upper	half	

all	displayed	commitment	to	self-management	behaviour,	as	well	as	a	clear	

understanding	of	how	their	conduct	contributed	to	their	health	status.		

The	first	quadrant	contains	individuals	that	are	actively	adopting	mobile	devices	to	

augment	their	self-management	behaviour.	Their	commitment	and	dedication	to	

successfully	self-manage	type	2	diabetes	stands	out	from	other	research	participants.	

They	use	the	internet	and	mobile	apps	to	develop	an	in-depth	and	detailed	

understanding	of	diabetes,	by	staying	informed	of	medical	developments	that	could	be	

beneficial	to	them.	They	are	also	aware	of	the	nuances	of	type	2	diabetes	in	their	own	

specific	contexts,	and	treat	physiological	data	that	they	gather	about	themselves	as	

information	that	informs	personal	self-management	solutions,	rather	than	rows	and	

columns	of	numbers	to	surrender	to	their	clinicians.	Their	main	motivations	for	utilising	

mobile	devices	to	bolster	their	knowledge	and	self-management	behaviour	are	

improved	health	outcomes,	greater	life	expectancy,	and	avoiding	the	negative	impact	of	

type	2	diabetes.		

Those	in	the	second	quadrant	did	not	utilise	mobile	or	digital	devices	to	facilitate	

their	day-to-day	self-management	practice,	however,	this	did	not	impinge	upon	their	

strong	self-reported	management	capacity.		

Individuals	in	the	third	quadrant	exhibit	poor	self-management	skills,	as	well	as	a	

limited	engagement	with	mobile	devices.	Individuals	understand	the	relationship	

between	behaviour	and	health,	but	lack	sufficient	self-efficacy	to	successfully	manage	

their	own	lifestyles	in	a	way	that	is	conducive	to	the	best	health	outcomes.	Some	

participants	also	take	a	deliberate	decision	not	to	allow	self-management	to	encroach	

beyond	what	they	determine	to	be	an	acceptable	quality	of	life,	despite	being	fully	aware	
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of	the	negative	health	consequences	that	might	result	from	non-compliance	with	

medical	advice.		

Finally,	those	in	the	fourth	quadrant	exhibit	poor	self-management	proficiency,	but	

good	mobile	digital	engagement.	The	participants	in	this	quadrant	all	engage	with	more	

than	one	mobile	device	for	functions	such	as	communication,	navigation	and	online	

information	seeking.	However,	their	mobile	devices	are	not	employed	to	assist	with	

behavioural	self-management	practices,	even	when	individuals	monitor	and	record	BGL,	

they	prefer	to	write	down	their	readings	in	a	book,	rather	than	commit	them	to	digital	

data.		

Online	health	information	seeking	behaviour	(OHISB)	was	most	prevalent	among	

the	participants	in	quadrant	one	who	utilise	mHealth	to	facilitate	self-management.	

However,	it	is	important	to	note	that	adopting	mobile	devices	did	not	trigger	a	desire	to	

find	out	more	about	their	condition,	it	just	made	the	information	they	desired	more	

accessible.	These	participants	often	obtained	high	quality	and	reliable	information	about	

diabetes,	from	sources	such	as	academic	journals,	or	pharmaceutical	company	websites.			

	

4.4.1	Summary	of	quadrant	one	–	Those	successfully	adopting	mHealth	for	
Self-management	

	

Five	participants	are	contained	in	the	first	quadrant:	Claire,	Mabel,	Roz,	Rick	and	

Darren.	They	are	all	very	good	at	self-managing	diabetes,	and	engage	regularly	with	

mobile	devices	in	ways	that	facilitate	their	self-care	behaviours.	The	researcher	knew	

Roz,	Mabel	and	Rick	from	a	previous	study	that	he	had	worked	on	which	provided	

individuals	diagnosed	with	type	2	diabetes	with	an	iPad,	and	training	in	how	to	use	it	

(Burford	et	al.,	2016).		

All	of	the	participants	in	quadrant	one	were	effectively	managing	their	diabetes	

when	they	were	interviewed,	although	some	of	them	admit	to	periods	of	time	when	

their	self-management	behaviour	fell	short	of	the	standard	required	to	control	their	

symptoms	and	achieve	the	best	health	outcomes.	In	addition,	they	are	all	utilising	mobile	

devices	in	varying	degrees	to	facilitate	their	self-management	behaviour.	They	have	not	

all	used	digital	tools	since	their	initial	diagnosis,	but	after	being	introduced	to	the	

potential	that	mobile	devices	hold	to	contribute	to	their	self-management,	they	have	all	

adopted	the	technology	the	best	suits	their	requirements,	and	maintain	an	ongoing	
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commitment	to	mHealth	engagement.	Some	of	the	participants	in	this	quadrant	also	

described	how	they	utilised	their	mobile	devices	to	source	information	about	type	2	

diabetes	that	was	relevant	to	their	condition,	and	their	own	self-management	routines.		

Interviewees	successfully	adopting	mHealth	to	self-manage	their	condition	are	

enthusiastic	about	the	difference	mobile	devices	have	made	to	their	self-management	

routines:	'This	is	a	tool	to	help	me	change	my	life	and	achieve	my	goal	which	is	to	have	

better	health,	if	not	good	health'	(Rick).	However,	it	is	the	motivation	to	self-manage	that	

comes	first.	Mobile	devices	facilitate,	but	do	not	trigger,	good	self-management	

behaviour.	

	

4.4.2	Summary	of	quadrant	two	–	Good	non-digital	self-managers	
	

Three	participants,	Adam,	Liam	and	Maggie,	fall	into	the	second	quadrant	of	the	

framework,	they	all	manage	their	type	2	diabetes	well,	and	they	achieve	this	without	the	

use	of	mobile	devices.	They	do	engage	with	digital	technology,	although	in	some	cases	

only	to	a	very	limited	degree.	

Despite	the	fact	that	Liam	is	very	digitally	competent,	as	well	as	being	determined	

and	committed	to	maintaining	a	healthy	lifestyle,	he	does	not	utilise	technology	or	

mobile	devices	to	facilitate	his	self-management	behaviour	beyond	online	health	

information	seeking.	It	is	also	important	to	note	that	this	rejection	of	mHealth	to	

facilitate	his	self-management	behaviour	is	for	different	reasons	to	Maggie,	who	has	

habitualised	a	healthy	lifestyle	following	almost	three	decades	of	living	with	type	2	

diabetes,	and	has	very	little	digital	engagement	of	any	kind	in	her	life.		

Liam’s	non-digital	self-management	also	differs	from	Adam,	who	relies	on	a	strong	

and	closely	accessible	family	support	network	to	help	him.	Liam	lives	by	himself,	and	has	

taken	on	the	responsibility	of	living	a	healthy	lifestyle	alone.	He	has	managed	to	do	this	

without	the	assistance	of	mobile	technology	that	he	finds	so	convenient	in	other	areas	of	

his	life.	He	states	that	living	alone	has	made	managing	his	dietary	requirements	much	

easier,	because	he	doesn’t	need	to	accommodate	others	at	meal	times.	

Adam,	Maggie	and	Liam	are	very	different	people,	despite	the	fact	that	they	fall	into	

the	same	quadrant	of	participants	based	on	their	levels	of	mobile	digital	engagement	

and	self-management	proficiency.	Maggie	manages	to	effectively	self-manage	her	

diabetes	through	longstanding	and	habitualised	behaviours	that	serve	her	well.	The	
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support	of	her	knowledgeable	family	also	makes	an	important	contribution.	Adam	

benefits	from	the	close	care	and	support	of	his	daughter,	and	manages	to	stay	on	top	of	

his	diabetes	symptoms.	Liam	actively	seeks	out	information	about	his	relatively	recent	

diagnosis,	and	has	displayed	strong	will	and	determination	to	implement	effective	

behavioural	changes.		

The	participants’	levels	of	digital	engagement	also	differ.	Maggie’s	could	be	

described	as	minimal,	only	using	an	Amazon	Kindle	portable	ereader,	although	her	level	

of	proficiency	with	it	does	not	seem	to	extend	beyond	its	most	basic	functions.	Adam	

doesn’t	use	a	mobile	device,	but	does	use	a	desktop	computer	for	some	online	

engagement.	Liam	is	comfortable	with	digital	technology,	but	only	engages	in	ways	that	

benefit	and	satisfy	his	particular	needs,	and	at	the	time	of	his	interview	those	needs	did	

not	extend	to	facilitating	the	self-management	of	his	type	2	diabetes.		

	

4.4.3	Summary	of	quadrant	three	–	Poor	self-managers	with	low	mobile	
digital	engagement	
	

The	participants	in	the	third	quadrant	do	not	manage	their	diabetes	well	and	also	

fail	to	engage	with	mobile	digital	devices	on	any	meaningful	level.	However,	their	

reasons	for	this	are	varied.	Carol,	Jamie,	Liz,	Sara	and	Steve	are	generally	well	aware	of	

the	importance	of	self-management	to	good	health	outcomes,	but	still	struggle	with	the	

difficult	challenges	of	adopting	more	healthy	lifestyles.		

The	participants	in	quadrant	three	have	all	made	efforts	to	change	their	behaviour,	

but	they	have	not	been	very	successful.	They	also	have	lower	levels	of	digital	

engagement	than	many	of	the	other	interviewees,	most	notably	those	that	were	placed	

in	quadrants	one	and	four.	Although	some	do	carry	out	certain	tasks	with	the	assistance	

of	mobile	devices,	there	is	very	little	breadth	or	variety	to	their	mobile	digital	

engagement.		

	

4.4.4	Summary	of	quadrant	four	–	Low	self-management	proficiency	but	
high	levels	of	mobile	digital	engagement	
	

The	four	participants	in	the	fourth	quadrant	all	engaged	with	mobile	devices	to	

fulfil	various	tasks	and	functions	in	their	everyday	lives,	but	they	did	not	employ	
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mHealth	to	facilitate	self-management	behaviours.	Mitchell,	Joyce,	John	and	Pete	also	fell	

short	of	conducting	effective	self-management	behaviours	to	control	their	type	2	

diabetes.	

Mitchell,	Joyce,	John	and	Pete	all	demonstrate	familiarity	with	mobile	digital	

devices,	and	use	them	to	facilitate	different	motivations	within	their	everyday	routines.	

They	tailor	their	mobile	digital	engagement	to	their	needs,	but	they	do	not	choose	to	

employ	their	devices	to	facilitate	diabetes	self-management.	Mitchell,	Joyce	and	Pete’s	

self-management	routines	also	fall	short	of	the	standards	required	to	effectively	control	

type	2	diabetes.	The	recency	of	John’s	diabetes	diagnosis	leaves	questions	about	the	

level	of	commitment	that	he	needs	to	adopt	in	order	to	effectively	manage	his	condition.	

At	the	time	of	John’s	interview	his	doctor	was	waiting	for	the	results	of	his	second	HbA1c	

test	before	working	with	John	and	other	clinicians	on	a	diabetes	management	plan.	

However,	like	Mitchell	and	Joyce,	the	comorbidities	that	he	suffers	will	likely	add	to	the	

health	challenges	that	he	must	face	going	forward.		
	
	

4.5	Answering	the	research	questions	for	the	qualitative	phase	
	

4.5.1	Research	question	one	
	

Research	question	one	was	answered	by	data	that	identified	that	common	

characteristics	associated	with	individuals	who	successfully	adopt	mHealth	to	facilitate	

self-management	are	high	levels	of	self-management	proficiency	and	mobile	digital	

engagement.	High	levels	of	self-management	proficiency	suggest	strong	self-efficacy	and	

internality	on	the	multidimensional	health	locus	of	control	scale	(MHLOC).	Strong	self-

efficacy	manifests	itself	in	both	efficacy	expectations	and	outcome	expectations.	

However,	these	strengths	and	the	individuals'	motivation	to	successfully	self-manage	

their	condition	are	present	in	addition	to,	and	not	because	of,	mHealth	engagement.		

While	digital	skills	and	access	to	the	technology	by	means	of	connectivity,	

hardware,	and	software,	are	clearly	a	crucial	component	of	mHealth	adoption,	they	are	

not	sufficient	in	isolation	to	prompt	mHealth	adoption.	This	is	borne	out	by	individuals	

who	are	situated	in	the	fourth	category	that	demonstrate	good	levels	of	mobile	digital	

engagement,	but	poor	self-management	proficiency,	and	poor	self-reported	self-efficacy.	
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The	combinations	of	levels	of	mobile	digital	engagement	and	self-management	

proficiency	that	were	present	in	the	participants	who	had	adopted	mHealth	to	facilitate	

their	diabetes	self-management	regimes,	was	triangulated	with	additional	quantitative	

research.	That	quantitative	phase	of	research	will	be	described	and	discussed	in	chapter	

five.		

	

4.5.2	Research	question	two	
	

Answering	research	question	two	involved	exploring	behaviours	more	commonly	

supported	by	the	adoption	of	mHealth.	Although	mobile	devices	facilitate	a	wide	variety	

of	behaviours,	OHISB	was	the	most	frequently	and	consistently	identified	among	those	

who	were	using	mHealth	to	facilitate	their	self-management.	Mobile	devices	made	

accessing	information	easier	and	more	convenient,	while	the	vast	resources	of	the	

internet	provided	a	huge	repository	of	sources	and	content	to	be	explored.	As	with	the	

answer	to	research	question	one,	this	finding	was	tested	with	the	quantitative	research	

that	is	described	in	the	following	chapter.		

	

4.6	Summary		
	

The	inductive	nature	of	this	qualitative	phase	of	the	research	allowed	findings	to	

emerge	from	the	data,	as	the	semi-structured	interviews	were	analysed.	The	analysis	

began	after	the	first	interview	with	Roz	and	continued	while	subsequent	interviews	

were	ongoing,	up	to	and	beyond	the	final	interview	with	Pete.	As	more	data	became	

available,	the	interview	transcripts	were	repeatedly	examined	and	more	and	more	

excerpts	were	coded.	The	interviews	were	ended	after	speaking	to	Pete,	because	a	point	

of	theoretical	sufficiency	(Dey,	1999)	was	reached.		

The	final	interview	with	Pete	was	important,	because	at	31	years	of	age	he	was	

much	younger	than	the	other	participants,	although	the	qualitative	nature	of	the	sample	

means	that	he	was	not	intended	to	be	a	representative	of	a	younger	population	that	has	

been	diagnosed	with	type	2	diabetes.	Among	the	other	qualitative	participants	54	year	

olds	Claire	and	Rick	were	the	closest	in	age	to	Pete.	Research	that	has	been	conducted	

into	the	digital	divide	has	shown	that	age	can	be	a	determinant	of	online	engagement	
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(Hargittai,	2002).	It	was	necessary,	therefore,	to	speak	to	a	younger	person	that	had	

been	diagnosed	with	type	2	diabetes	to	gauge	whether	there	were	differences	in	their	

attitudes	towards	mobile	devices	and	online	engagement,	compared	to	the	older	

generation	of	participants	that	compromised	the	majority	of	the	interviewees.	Because	

diabetes	is	a	condition	that	is	generally	diagnosed	later	in	life	(‘Type	2	diabetes’,	2015)	

finding	a	younger	participant	wasn’t	easy,	but	the	chief	nurse	at	the	Ochre	Health	GP	

superclinic	proposed	Pete	when	the	interviews	had	been	underway	for	a	few	weeks.	

After	being	approached	by	the	researcher	and	speaking	on	the	telephone	he	agreed	to	

take	part	in	the	study.		

The	excerpts	that	were	labelled	as	different	codes	during	the	interview	analysis,	

were	gradually	clustered	into	themes	(Figure	3,	p.	71).	The	final	clustering	of	themes	

distilled	five	minor	themes	into	two	major	themes,	namely	self-management	and	mobile	

digital	engagement	(Figure	3,	p.	71).	Although	the	results	of	the	interviews	were	

clustered	into	themes	that	suggested	the	concept	of	digital	engagement	was	important,	

that	result	was	aligned	to	mobile	digital	engagement	for	the	purpose	of	this	project,	

because	it	is	the	key	concept	of	mHealth	engagement	that	is	under	investigation.	

Towards	the	end	of	the	data	collection	process,	the	idea	of	plotting	the	participants	

within	a	framework	based	on	the	two	major	themes	of	self-management	proficiency	and	

mobile	digital	engagement	emerged	(Figure	4,	p.	111).	This	proved	to	be	an	important	

way	of	visualising	the	participants,	and	their	different	skills	and	competencies.		

The	clarity	provided	by	the	participants’	categorisation	(Figure	4,	p.111)	was	

crucial	to	developing	the	subsequent	quantitative	phase	of	this	research	project.	It	was	

the	differences	between	quadrants	one	and	four	that	were	the	key	to	understanding	why	

some	individuals	successfully	adopt	mHealth	to	facilitate	the	self-management	of	type	2	

diabetes.	Why	did	the	individuals	in	quadrant	one	successfully	engage	with	mHealth	

while	those	in	quadrant	four	did	not?	While	both	groups	displayed	high	levels	of	mobile	

digital	engagement,	it	was	the	addition	of	high	levels	of	self-management	proficiency	

among	the	individuals	in	quadrant	one	that	differentiated	them	from	the	participants	in	

quadrant	four.		

This	chapter	has	discussed	the	qualitative	phase	of	research	in	this	mixed	methods	

project.	Upon	completion	of	the	qualitative	interview	analysis,	and	the	subsequent	

development	of	the	theoretical	framework	based	on	levels	of	self-management	
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proficiency	and	mobile	digital	engagement	(Figure	4,	p.	111),	the	focus	of	the	next	stage	

of	quantitative	analysis	became	clear.		

The	next	chapter	will	discuss	the	design	and	implementation	of	the	quantitative	

phase	of	research.	The	process	began	with	the	formulation	of	additional	research	

questions	that	the	quantitative	phase	would	answer.	Next	was	the	design	and	

deployment	of	a	quantitative	instrument	to	measure	the	key	concepts	that	emerged	

from	the	qualitative	research	process.	Statistical	analysis	was	then	undertaken	in	order	

to	triangulate	the	findings	of	the	qualitative	phase	of	research.		
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Chapter	5:	Design	and	implementation	of	the	quantitative	phase	
	

5.1	Introduction	
	

This	chapter	details	the	quantitative	phase	of	research	that	was	undertaken.	In	

keeping	with	step	two	of	Creswell	and	Plano	Clark's	(2011)	exploratory	sequential	

design	(Figure	5),	it	began	with	the	formulation	of	research	questions	that	were	finalised	

after	the	qualitative	phase	was	completed.	Following	the	formulation	of	the	research	

questions	for	the	quantitative	phase,	detailed	in	chapter	three	(pp.	54-56),	a	self-

administered	online	survey	was	designed	and	tested.	While	the	survey	was	being	

designed	and	tested,	contact	was	made	with	the	National	Diabetes	Service	Scheme	

(NDSS)	to	request	access	to	their	database	of	registrants	in	order	to	recruit	participants	

for	the	survey.	Following	data	collection	statistical	analyses	were	conducted.		

	

	

	

	
Figure	5.	Details	of	step	two	in	Creswell	and	Plano	Clark's	(2011)	exploratory	sequential	
design.	
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5.2	Research	questions	for	the	quantitative	phase	
	

As	detailed	in	step	2	(Figure	5)	of	Creswell	and	Plano	Clark’s	(2011)	exploratory	

sequential	design,	the	concepts	that	emerged	from	the	qualitative	analysis	were	

incorporated	into	the	research	questions	for	the	quantitative	phase.	These	research	

questions	were	developed	before	the	data	collection	instrument	was	designed,	and	

before	the	survey	sample	was	selected.	The	research	questions	for	the	quantitative	

phase	are	detailed	in	chapter	three	(pp.	54-56).		

	

5.3	Measuring	the	key	concepts	
	

	The	findings	that	emerged	from	the	qualitative	phase	indicated	that	a	combination	

of	strong	self-management	proficiency	and	mobile	digital	engagement	led	to	mHealth	

adoption.	Online	health	information	seeking	behaviour	(OHISB)	was	also	identified	as	a	

behaviour	that	was	common	among	those	who	had	adopted	mHealth	in	order	to	

facilitate	their	self-management	of	type	2	diabetes.	The	self-management	concept	that	

emerged	has	been	extensively	studied	in	the	health	context,	so	based	on	existing	

literature	both	self-efficacy	(Bandura,	1977)	and	multidimensional	health	locus	of	

control	(Wallston,	1992)	were	utilised	to	reflect	this	concept.		

The	key	concept	that	is	common	to	all	of	the	research	questions	is	mHealth	

adoption	for	the	self-management	of	type	2	diabetes.	The	research	questions	also	

identify	four	other	concepts	that	need	to	be	tested	to	ascertain	whether	there	is	a	

correlation	between	them,	and	mHealth	adoption.		

These	other	concepts	are	all	based	on	established	theories	from	the	disciplines	of	

health	management	and	communication.	They	are:	Self-efficacy	in	terms	of	type	2	

diabetes	self-management;	multidimensional	health	locus	of	control	(MHLOC);	online	

health	information	seeking	behaviour	(OHISB);	and	mobile	device	digital	literacy.	

Although	extreme	variations	between	individuals	are	obvious,	and	can	usually	be	

detected	in	the	interpretation	of	qualitative	data,	quantitative	research	can	determine	

less	obvious	differences	between	research	subjects	(Bryman,	2016).	Therefore	

measurement	of	the	concepts	that	emerged	in	the	qualitative	phase	of	this	project	could	

be	used	to	determine	narrow	differences	between	participants,	and	therefore	a	more	

accurate	picture	of	their	significance.	A	measurement	device	such	as	a	self-administered	
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survey	provides	a	consistent	way	to	chart	fine	differences	that	are	present	in	a	sample,	

however	care	must	be	taken	to	design	the	instrument	in	such	a	way	that	the	consistency	

of	measurement	is	not	impacted	by	factors	such	as	the	timing	of	delivery	or	the	method	

of	administration	(Bryman,	2016).	

Surveys	are	often	used	in	telehealth	research	as	they	are	particularly	good	at	

assessing	patient	behaviours	(Langbecker,	Caffery,	Gillespie,	&	Smith,	2017).	The	survey	

data	collected	and	analysed	in	this	project	further	explored	the	differences	between	two	

specific	groups	that	emerged	following	the	qualitative	analysis,	detailed	in	Figure	4	(p.	

111):	‘Quadrant	one:	Successfully	adopting	mHealth	for	self-management’;	and	

‘Quadrant	four:	Low	self-management	but	good	use	of	mobile	technology.’	Because	the	

individuals	in	both	of	these	quadrants	were	digitally	engaged	and	used	internet	

technology,	online	self-administered	surveys	were	an	appropriate	method	to	employ	for	

data	collection.	

	

5.4	Operationalisation	of	variables	
	

	 In	order	to	measure	the	concepts	that	emerged	from	the	qualitative	data,	they	

first	had	to	be	operationalised.	In	the	case	of	a	survey	questionnaire	this	requires	the	

creation	of	operational	definitions	that	quantify	the	operationalised	concepts.	Most	of	

the	concepts	that	required	operationalisation	had	already	been	tested	in	previous	

research,	and	pre-existing	measures	in	the	form	survey	questionnaires	were	present	in	

the	literature.	These	questionnaires	were	used	in	their	original	form	or	adapted	to	

specifically	fit	this	research	project.		

The	variables	contained	in	the	research	questions	for	the	quantitative	phase	were:		

1. mHealth	adoption	for	the	self-management	of	type	2	diabetes	

2. Self-efficacy	in	terms	of	type	2	diabetes	self-management	

3. Multidimensional	health	locus	of	control	

4. Online	health	information	seeking	behaviour	

5. Mobile	device	digital	literacy	
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5.4.1	mHealth	adoption	for	the	self-management	of	type	2	diabetes		
	

This	variable	was	operationalised	based	on	concepts	that	emerged	in	previous	

research,	reported	by	Park	et	al.	(2016).	A	multidisciplinary	research	team	examined	

ways	in	which	mobile	devices	could	benefit	the	self-management	of	type	2	diabetes.	

Park	et	al.	(2016)	conducted	a	co-design	workshop	made	up	of	15	participants	that	

included	doctors	and	nurses	from	a	GP	superclinic,	as	well	as	the	research	team	

members.	The	workshop	participants	were	asked	how	individuals	with	type	2	diabetes	

could	utilise	a	mobile	device	to	facilitate	self-management	of	their	condition.	A	

qualitative	analysis	based	on	thematic	clustering	of	the	responses	provided	by	all	

participants	at	the	workshop	was	conducted.	This	resulted	in	self-management	

activities	being	subdivided	into	two	categories,	based	on	behaviours	described	by	Park	

et	al.	(2016)	as	‘compelled’	or	‘empowered’	(p	27).			

Compelled	behaviours	were	the	recording	of	biometric	health	information	such	as	

BGLs,	and	sourcing	information	about	type	2	diabetes.	These	compelled	behaviours	are	

often	required	by	individuals’	doctors.	Four	additional	behaviours	were	described	as	

empowering,	these	activities	were	considered	essential	to	maintaining	good	health,	but	

required	an	enhanced	level	of	engagement	from	individuals	in	order	to	be	effective.	The	

empowered	behaviours	were	managing	dietary	requirements,	managing	exercise	

regimes,	keeping	a	health-related	journal,	and	communicating	with	others	about	the	

condition.			

A	list	of	seven	self-management	behaviours,	with	seven	ordinal	responses	for	each	

definition	ranked	in	a	Likert	scale,	were	used	in	the	online	self-administered	survey.	One	

operational	definition	was	utilised	for	each	of	the	behaviours	listed	in	Park	et	al.’s	

(2016)	original	research,	except	for	the	communication	behaviour	where	two	

definitions	were	included.	One	of	the	communication	operational	definitions	asked	

about	utilising	a	mobile	device	to	engage	with	other	people	about	type	2	diabetes	

individually,	or	in	online	forums,	or	on	social	media.	The	other	communication	

operational	definition	specifically	asked	about	utilising	a	mobile	device	to	communicate	

with	a	doctor	or	other	health	professional.	Including	both	operational	definitions	

created	greater	clarity	in	the	question	being	asked,	which	effectively	eliminated	a	

potential	source	of	bias.		
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Responses	to	the	questions	were	requested	once	for	tablet	devices,	and	once	again	

for	mobile	phones	or	smartphones.	Asking	separately	for	mobile	tablets	and	

smartphones	ensured	greater	clarity,	and	therefore	eliminated	another	potential	source	

of	bias	into	the	survey	responses.	It	also	made	it	possible	to	analyse	the	data	separately	

for	different	self-management	behaviours	carried	out	on	different	types	of	mobile	

devices.		

mHealth	adoption	was	measured	by	asking	participants	about	the	frequency	of	

various	activities	undertaken	on	their	mobile	devices,	scored	on	a	seven	point	Likert	

scale	from	1=‘Never’,	through	2=‘Every	few	months’,	3=‘Every	few	weeks’,	4=‘1-2	days	a	

week’,	‘5=3-5	days	a	week’,	6=‘About	once	a	day’	and	culminating	with	7=‘Several	times	a	

day’.	The	activities	were	‘Managing,	planning	or	exploring	diet	options’,	‘Managing	or	

planning	exercise’,	‘Keeping	a	journal	or	diary	to	record	health	goals,	challenges	or	

successes’,	‘Engaging	with	other	people	about	type	2	diabetes,	individually	or	in	online	

forums	or	social	media’,	‘Measuring	or	recording	information	about	your	health,	such	as	

blood	glucose	levels	or	blood	pressure’,	and	‘Finding	information	about	type	2	diabetes’,	

‘Communicating	with	a	doctor	or	other	health	professional’.	Cronbach’s	α	for	all	seven	

items	was	0.831	for	tablet	devices,	and	0.844	for	mobile	phones	or	smartphones.		

	

5.4.2	Self-efficacy	in	type	2	diabetes	self-management		
	

This	concept	was	measured	using	the	Australian	English	version	of	the	diabetes	

mellitus	self-efficacy	scale	(DMSES)	(McDowell,	Courtney,	Edwards,	&	Shortridge-

Baggett,	2005).	The	original	UK/English	version	of	the	DMSES	was	developed	by	the	

International	Partnership	in	Self-management	and	Empowerment	(IPSE),	a	collaborative	

group	of	researchers	investigating	the	role	of	self-efficacy	in	chronic	disease	self-

management.	The	aim	of	the	collaboration	was	to	develop	a	reliable	instrument	to	

measure	the	effectiveness	of	interventions	intended	to	improve	self-efficacy,	and	the	

scale	has	been	translated,	validated,	and	used	in	several	different	languages	and	cultures	

internationally	(Fappa,	Efthymiou,	Landis,	Rentoumis,	&	Doupis,	2016;	Kara,	van	der	

Bijl,	Shortridge-Baggett,	Astı,	&	Erguney,	2006;	Lee,	van	der	Bijl,	Shortridge-Baggett,	

Han,	&	Moon,	2015;	Noroozi	&	Tahmasebi,	2014;	Ritter,	Lorig,	&	Laurent,	2016;	

Vivienne	Wu	et	al.,	2008).		
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The	Australian	English	version	of	the	scale	was	validated	so	that	the	language	used	

in	the	questionnaire	was	relevant	to	older	Australians	who	were	educated	under	the	

British	system,	and	younger	Australians	who	are	influenced	by	American	media.	The	

scale	is	made	up	of	20	items	that	ask	respondents	to	indicate	their	level	of	confidence	in	

terms	of	self-management	of	their	BGL,	foot	care,	medication,	diet	and	physical	activity.	

Responses	are	rated	on	an	11	point	Likert	scale.		

	From	the	20	items	utilised	in	the	original	scale,	six	were	eliminated	for	the	

purpose	of	this	research	study.	The	researcher	decided	not	to	include	items	that	

measured	a	very	similar	outcome.	For	example,	where	the	original	scale	used	four	

different	questions	to	gather	data	on	maintaining	a	healthy	eating	pattern	when	away	

from	home,	only	one	was	utilised	in	the	final	survey.	Consideration	was	given	to	the	fact	

that	the	original	scale	only	formed	part	of	the	final	online	questionnaire,	and	a	

compromise	had	to	be	made	with	regard	to	the	amount	of	time	needed	to	complete	the	

overall	survey.			

The	original	Australian	English	version	of	the	DMSES	rated	responses	on	an	11	

point	scale,	where	0	corresponded	to	‘Cannot	do	at	all’,	5	corresponded	to	‘Maybe	

yes/maybe	no’,	and	10	corresponded	to	‘Certain	can	do’.	However,	this	was	considered	

too	detailed	for	the	level	of	correlation	that	the	research	questions	in	this	study	

demanded,	so	a	5	point	scale	was	used,	ranging	from	1=‘Strongly	disagree’	through	

2=‘Disagree’,	3=‘Neither	agree	or	disagree’,	4=‘Agree’,	to	5=’Strongly	agree’.	Using	a	five	

point	scale	was	also	more	consistent	with	other	multiple	indicators	that	were	used	

throughout	the	survey	to	operationalise	other	concepts.			

The	statements	that	requested	agreement	or	disagreement	were:	‘I	am	confident	

that	I	am	able	to	check	my	blood	sugar	if	necessary’;	‘I	am	confident	that	I	am	able	to	

correct	my	blood	sugar	when	the	sugar	level	is	too	high	(e.g.	eat	different	food)’;	’I	am	

confident	that	I	am	able	to	correct	my	blood	sugar	when	the	sugar	level	is	too	low	(e.g.	

eat	different	food)’;	’I	am	confident	that	I	am	able	to	choose	the	foods	that	are	best	for	

my	health’;	‘I	am	confident	that	I	am	able	to	keep	my	weight	under	control’;	‘I	am	

confident	that	I	am	able	to	examine	my	feet	(e.g.	for	cuts	or	blisters)’;	‘I	am	confident	

that	I	am	able	to	maintain	my	eating	plan	when	I	am	ill’;	’I	am	confident	that	I	am	able	to	

follow	a	healthy	eating	pattern	most	of	the	time’;	‘I	am	confident	that	I	am	able	to	do	

more	physical	activity	if	the	doctor	advises	me	to’;	‘I	am	confident	that	when	I	do	more	

physical	activity	I	am	able	to	maintain	my	eating	plan’;	‘I	am	confident	that	I	am	able	to	



	

Chapter	5	 127	

follow	a	healthy	eating	pattern	when	I	am	away	from	home’;	‘I	am	confident	that	I	am	

able	to	maintain	my	eating	plan	when	I	am	feeling	stressed	or	anxious’;	‘I	am	confident	

that	I	am	able	to	take	my	medication	as	prescribed’;	and	‘I	am	confident	that	I	am	able	to	

maintain	my	medication	when	I	am	ill’.	Cronbach’s	α	for	all	14	items	was	0.903.		

	

5.4.3	Multidimensional	Health	Locus	of	Control		
	

MHLOC	was	measured	using	Wallston,	Stein	and	Smith’s	(1994)	MHLOC	scale	form	

C.	Initially	two	instruments,	form	A	and	form	B,	were	developed	by	Wallston,	Wallston,	

and	DeVellis	(1978)	to	measure	MHLOC.	However,	when	these	scales	were	administered	

to	research	participants	who	suffered	from	chronic	conditions,	sizeable	proportions	of	

respondents	had	difficulty	with	some	of	the	items.	The	subsequent	development	of	form	

C	corrected	that	anomaly.		

Wallston	(2005)	describes	forms	A	and	B	as	assessing	‘Beliefs	about	ones	health	

status,	while	C	taps	beliefs	about	control	of	one’s	illness	or	disease’	(p626).	Form	C	

measures	four	separate	loci,	namely	internality,	externality	due	to	chance,	externality	

due	to	powerful	others,	and	externality	due	to	doctors.	Form	C	is	also	a	better	predictor	

of	outcomes	for	individuals	with	pre-existing	illness	than	the	more	general	scales	in	

forms	A	and	B	(Wallston,	2005).	Wallston	et	al.	(1994)	found	that	individuals	with	

specific	health	related	conditions	could	differentiate	between	the	influence	of	clinicians,	

such	as	doctors,	and	other	individuals	in	a	way	that	they	did	not	when	considering	the	

influence	that	non-medical	third	parties	had	on	their	general	health.		

Like	forms	A	and	B,	form	C	contains	18	questions	that	have	six	categories	of	

response	measured	on	a	Likert	scale	from	1=‘Strongly	disagree’	through	2=‘Moderately	

disagree’,	3=‘Slightly	disagree’,	4=‘Slightly	agree’,	5=‘Moderately	agree’,	to	6=‘Strongly	

agree’.	Six	response	categories	were	chosen	to	make	participants	either	agree	or	

disagree	with	each	statement,	and	achieve	positive	or	negative	scores.	Form	C	can	be	

adapted	for	use	with	participants	who	suffer	from	any	medical	condition,	by	

substituting	the	name	of	the	specific	illness	for	the	word	‘Condition’	that	is	contained	in	

Wallston’s	original	template.	Form	C	was	validated	by	Wallston	et	al.	(1994)	with	

individuals	who	suffer	from	four	diverse	medical	conditions:	Rheumatoid	arthritis,	

chronic	pain,	type	1	and	type	2	diabetes,	and	cancer.			
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Internality	was	measured	with	six	items:	‘If	my	diabetes	gets	worse,	it	is	my	own	

behaviour	that	determines	how	soon	I	will	feel	better	again’;	‘I	am	directly	responsible	

for	my	diabetes	getting	better	or	worse’;	‘Whatever	goes	wrong	with	my	diabetes	is	my	

own	fault’;	‘The	main	thing	that	affects	my	diabetes	is	what	I	do	myself’;	I	deserve	the	

credit	when	my	diabetes	improves	and	the	blame	when	it	gets	worse’;	and	‘If	my	

diabetes	takes	a	turn	for	the	worse,	it	is	because	I	have	not	been	taking	proper	care	of	

myself’.	Cronbach’s	α	for	the	six	internality	items	was	0.829.		

Externality	due	to	chance	was	measured	with	six	items:	‘As	far	as	my	diabetes	is	

concerned,	what	will	be	will	be’;	‘Most	things	that	affect	my	diabetes	happen	to	me	by	

chance’;	‘Luck	plays	a	big	part	in	determining	how	my	diabetes	improves’;	‘Whatever	

improvement	occurs	with	my	diabetes	is	largely	a	matter	of	good	fortune’;	‘If	my	

diabetes	worsens,	it’s	a	matter	of	fate’;	and	‘If	I	am	lucky	my	diabetes	will	get	better’.	

Cronbach’s	α	for	the	six	externality	due	to	chance	items	was	0.816.		

Externality	due	to	powerful	others	was	measured	with	three	items:	‘Other	people	

play	a	big	role	in	whether	my	diabetes	improves,	stays	the	same,	or	gets	worse’;	‘In	order	

for	my	diabetes	to	improve,	it	is	up	to	other	people	to	see	that	the	right	things	happen’;	

and	‘The	type	of	help	I	receive	from	other	people	determines	how	soon	my	diabetes	

improves'.	Cronbach’s	α	for	these	three	items	was	0.547.	

Externality	due	to	doctors	was	measured	with	three	items:	‘If	I	see	my	doctor	

regularly,	I	am	less	likely	to	have	problems	with	my	diabetes’;	‘Whenever	my	diabetes	

worsens,	I	should	consult	a	medically	trained	professional’;	and	‘Following	doctor’s	

orders	to	the	letter	is	the	best	way	to	keep	my	diabetes	from	getting	any	worse’.	

Cronbach’s	α	for	these	three	items	was	0.648.	

	

5.4.4	Online	Health	Information	Seeking	Behaviour		
	

OHISB	was	measured	using	one	part	of	an	operational	definition	about	sources	of	

health	information.	Survey	question	13	(Appendix	G)	asks	‘How	often	do	you	get	

information	about	your	health	from	the	following	sources?’	Participants	were	asked	to	

assess	the	frequency	their	engagement	with	various	sources,	with	a	5	point	Likert	scale	

where	1=‘Never’,	2=‘A	few	times	a	year’,	3=‘Every	few	months’,	4=‘Every	few	weeks’	and	

5=‘Once	a	week	or	more’.	The	fifth	category	of	sources	under	this	question,	and	the	one	
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used	to	measure	OHISB,	was	‘Websites	or	apps	(using	any	type	of	computer	or	mobile	

device)’.	

Question	14	on	the	survey	asks	a	very	similar	question	‘Have	you	ever	searched	an	

app,	social	media,	or	the	internet	for	any	information	about	your	health,	on	any	kind	of	

computer	or	mobile	device?’.	However,	unlike	question	13	the	answer	categories	were	

limited	to	‘Yes’	or	‘No’.	Because	of	the	greater	diversity	of	response	categories	available	

for	question	13,	the	data	collected	from	this	response	was	able	to	provide	a	more	

accurate	and	detailed	assessment	of	OHISB,	which	was	used	to	measure	correlation	with	

mHealth	adoption.	Because	question	14	was	based	on	a	yes/no	response	set,	it	was	

unsuitable	for	correlation	analysis,	and	the	reason	that	it	was	included	in	the	survey	was	

to	act	as	a	skip	logic	trigger	for	subsequent	questions	that	asked	about	the	devices	used,	

as	well	as	reasons	and	frequency	of	OHISB.		

Some	of	the	survey’s	multiple	indicators	that	were	utilised	to	measure	mHealth	

adoption	also	ask	a	similar	question.	However,	they	are	more	specifically	focused	on	

mobile	devices	and	type	2	diabetes,	rather	than	online	activity	on	any	device	and	health	

more	generally.	Question	eight	asks	about	behaviours	conducted	with	tablet	devices,	

‘How	often	do	you	use	a	tablet	device,	such	as	an	iPad,	Samsung	Galaxy	Tab	or	Microsoft	

Surface	Pro	for	the	following	activities?’	Two	of	the	categories	of	behaviour	are	

‘Engaging	with	other	people	about	type	2	diabetes,	individually	or	in	online	forums	or	

social	media’	and	‘Finding	information	about	type	2	diabetes.’	Question	nine	then	

repeats	the	same	operational	definitions,	however	the	device	specified	is	a	‘Mobile	

phone	or	smartphone’	rather	than	a	‘Tablet	device’.		

There	are	differences	between	questions	8	and	9,	and	question	13,	that	make	

question	13	the	most	appropriate	measure	of	OHISB	to	use	for	correlation	analysis.	The	

multiple	indicators	in	questions	8	and	9	are	only	concerned	with	online	activity	

undertaken	with	mobile	devices,	and	they	specifically	ask	about	type	2	diabetes.	

However,	it	is	possible	that	participants	search	for	more	general	health	information,	or	

engage	with	others	online	to	discuss	broader	health	related	issues,	on	desktop	or	laptop	

computers	as	well	as	mobile	devices.	Because	question	13	specifically	asks	whether	

information	has	been	sought	‘using	any	type	of	computer	or	mobile	device,’	and	is	

concerned	with	‘information	about	your	health’	rather	than	type	2	diabetes,	it	has	

greater	face	validity	as	a	measure	of	OHISB	than	questions	8	and	9.		
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5.4.5	Mobile	device	digital	literacy	
	

Mobile	device	digital	literacy	was	measured	utilising	a	scale	adapted	from	Park,	

Kim	and	Na’s	(2014)	measures	of	digital	literacy.	The	scale	measured	device	literacy	as	

well	as	media	literacy	and	content	creation	skills.		

Park	et	al.’s	(2014)	scale	was	itself	based	on	Park	and	Burford’s	(2013)	digital	

media	literacy	scale.	Park	and	Burford	(2013)	argue	that	digital	media	literacy	is	a	

multidimensional	concept	that	broadly	frames	the	range	of	skills	required	to	effectively	

use	digital	technologies.	The	instrument	they	designed	measured	the	separate	elements	

of	the	concept,	without	assuming	that	they	were	interrelated.	One	dimension	of	digital	

media	literacy	is	access,	which	requires	a	range	of	knowledge	and	skills	to	achieve.	

Access	requires	familiarity	and	comprehension	of	a	device	and	its	functions,	as	well	as	

its	range	of	capabilities.	Another	element	is	understanding,	and	relates	to	the	

comprehension	of	media	and	mediated	messages.	Although	traditionally	associated	with	

legacy	media	literacy,	encompassing	the	ability	of	consumers	to	differentiate	fact	from	

fiction	and	translate	media	messages,	the	element	of	understanding	transfers	to	digital	

media	and	requires	the	additional	ability	to	comprehend	the	digital	device	itself.	The	

final	component	of	digital	literacy	is	creation,	and	extends	the	unidirectional	

communication	normally	associated	with	traditional	media,	by	introducing	interactivity	

and	content	creation	(Park	&	Burford,	2013).			

For	this	research	study	the	participants	were	asked	to	identify	how	well	they	could	

perform	eleven	different	activities	on	the	mobile	device	that	they	were	most	familiar	

with.	A	six	point	Likert	scale	began	at	1=‘Not	at	all’,	and	continued	to	2=‘Not	very	well’,	

3=‘Below	average’,	4=‘Average’,	5=‘Above	average’,	culminating	with	6=‘Very	well’.	

Device	literacy	was	assessed	by	asking	3	questions	about	how	well	participants	could	

‘Find	out	about	different	functions	of	mobile	devices	such	as	smartphones	or	tablet	

computers’,	‘Use	new	applications	or	software’,	and	‘Operate	buttons	or	menus	on	

mobile	devices’.	Content	literacy	was	measured	by	asking	participants	how	well	they	

could	‘Identify	whether	or	not	the	music	or	video	files	I	find	online	are	legal’,	‘Effectively	

decide	which	information	will	be	the	most	useful	to	me	after	getting	a	search	result	on	

the	web’,	‘Identify	bias	or	prejudice	online	(e.g.	racism,	prejudice	against	women,	etc.)’,	

and	‘Alter	my	privacy	settings	on	social	network	sites’.	Content	creation	was	measured	

by	asking	how	well	participants	could	‘Take	photos	with	mobile	devices’,	‘Upload	images	
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or	photos	online’,	‘Post	messages	on	social	networking	sites	(e.g.	Facebook	or	Twitter)’,	

and	‘Manage	my	website	or	blog’.	Cronbach’s	α	for	the	eleven	items	was	0.928.		

	

5.4.6	Background	variables	
	

The	online	survey	also	measured	some	other	factors	in	addition	to	the	concepts	

that	were	operationalised	in	order	to	answer	the	research	questions.	These	variables	are	

explained	below.		

	

5.4.6.1	Frequency	of	mobile	device	use	
	

Frequency	of	mobile	device	use	was	measured	with	12	questions.	Four	separate	

factors	measuring	communication,	entertainment,	information	and	ecommerce	were	

included	in	the	concept,	based	on	previous	studies	that	examined	internet	use	(Gatto	&	

Tak,	2008;	Stafford,	Stafford,	&	Schkade,	2004;	Teo,	2001).	Question	six	in	the	survey	

(Appendix	G)	asked	respondents	how	often	they	used	a	mobile	device	for	various	

activities.	A	mobile	device	was	defined	as	a	mobile	phone,	a	smartphone,	a	tablet	device	

such	as	an	iPad,	a	smartwatch	or	a	fitness	tracker.		

A	seven	point	Likert	scale	was	used	to	measure	frequency	of	use	for	each	question	

asked,	ranging	from	1=‘Never’	and	continuing	through	2	=‘Every	few	months’,	3	=‘Every	

few	weeks’,	4	=‘1-2	days	a	week’,	5	=‘3-5	days	a	week’	and	6	=‘About	once	a	day’,	

culminating	in	7	=‘Several	times	a	day’.	

The	communication	factor	asked	about	the	frequency	of	four	separate	activities:	

‘Phone	calls	(including	apps	such	as	Skype,	Viber,	Face	Time	etc.)’;	‘SMS/text	messages	

(including	apps	such	as	WhatsApp,	Viber,	Snapchat,	etc.)’;	‘emails’;	and	‘social	media	

(e.g.	Facebook,	Instagram,	Twitter,	etc.)’.	Cronbach’s	α	four	the	four	items	was	0.702.	

The	entertainment	factor	was	also	made	up	of	four	separate	operational	

definitions:	‘Watching	TV	shows,	video	clips,	YouTube	or	movies’;	‘Playing	games	or	

doing	puzzles’;	‘Listening	to	music	or	podcasts’;	and	‘Reading	ebooks	or	magazines’.	

Cronbach’s	α	for	these	items	was	0.723.	

The	information	factor	was	made	up	of	two	activities:	‘Reading	or	watching	the	

news’	and	‘Browsing	the	internet’.	Cronbach’s	α	for	these	items	was	0.628.		
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The	ecommerce	factor	also	measured	two	activities:	‘Banking	or	paying	bills’	and	

‘Buying	something’.	Cronbach’s	α	for	these	items	was	0.668.	

	

5.4.6.2	Smartwatch	or	fitness	tracker	use	
	

The	114	participants	that	answered	yes	to	Question	10	on	the	survey	(Appendix	G)	

‘Do	you	use	a	Smartwatch	or	a	Fitness	Tracker	such	as	a	Fitbit	or	Jawbone?’,	were	asked	

more	questions	about	the	activities	that	they	carried	out	with	these	devices,	and	the	

apps	they	used	in	conjunction	with	those	particular	devices.		

Respondents	were	asked	to	answer	yes	or	no	to	the	following	question.	‘Do	you	use	

a	smartwatch	or	fitness	tracker	for	any	of	the	following	activities?’:	‘Managing,	planning	

or	recording	levels	of	exercise’;	‘Setting	reminders,	notifications	or	alarms’;	‘Measuring	

or	recording	information	about	your	health	such	as	sleep	patterns	or	heart	rate’;	and	

’Sharing	information	about	your	goals	and/or	achievements	with	friends	or	other	

people’.	

	

5.4.6.3	Sources	of	health	information	
	

Survey	question	13	(Appendix	G)	asked	how	often	health	information	is	sought	

from	different	sources.	Participants	were	asked	to	indicate	frequency	on	a	five	point	

likert	scale,	starting	with	1	=‘Never’	and	continuing	through	2	=‘A	few	times	a	year’,	3	

=‘Every	few	months’,	4	=‘Every	few	weeks’	and	culminating	with	5	=‘Once	a	week	or	

more’.	The	sources	were:	‘Family	doctor	or	general	practitioner’;	‘Nurse’;	‘Dietitian’;	

‘Medical	specialist	(such	as	endocrinologist	or	podiatrist)’;	‘Websites	or	apps	(using	any	

type	of	computer	or	mobile	device)’;	‘Books	and/or	magazines’;	and	‘Friends	or	family	

members’.		

Survey	question	14	(Appendix	G)	asked	‘Have	you	ever	searched	an	app,	social	

media,	or	the	internet,	for	any	information	about	your	health,	on	any	kind	of	computer	

or	mobile	device?’	The	response	categories	provided	were	‘Yes’	or	‘No’.	Question	14	also	

serves	to	exclude	participants	who	answer	‘no’	from	the	three	subsequent	questions.	

These	asked	about	the	main	device	usually	used	to	search	the	internet	for	information	

about	health,	answer	categories	being:	‘Desktop	computer’;	‘Laptop	computer’;	‘Tablet	

device’;	and	‘Smartphone’.		
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Survey	question	15	(Appendix	G),	asked	‘Which	is	the	main	device	you	usually	use	

to	search	the	internet	for	information	about	your	health?’	Answer	categories	were:	

‘Desktop	computer’;	‘Laptop	computer’;	‘Tablet	device	(such	as	an	iPad,	Samsung	Galaxy	

Tab,	or	Microsoft	surface	pro)’;	’Smartphone’;	or	‘Other	(please	specify)’.		

Based	on	previous	research	(Caiata-Zufferey,	Abraham,	Sommerhalder,	&	Schulz,	

2010;	Lee	et	al.,	2014;	McMullan,	2006)	questions	concerning	the	frequency	and	

circumstances	under	which	participants	search	the	internet,	apps	or	social	media	for	

information	about	their	health	were	also	asked.	Survey	questions	16	and	17(Appendix	

G)	asked	about	the	frequency	of	searching	for	different	information,	when	participants	

are	most	likely	to	undertake	an	online	search,	and	the	kind	of	information	that	they	

search	for.	Frequency	of	searches	for	both	questions	were	measured	with	a	five	point	

Likert	scale,	starting	with	1=‘Never’	and	progressing	with	2=‘I	have	once	or	twice’,	

3=‘Occasionally’,	4=‘Often’	and	culminating	with	5=‘Very	frequently’.		

Questions	for	the	circumstances	under	which	searches	were	carried	out	were:	

’Using	any	mobile	device	or	computer,	how	often	do	you	search	the	internet,	apps,	or	

social	media,	for	information	about	your	health,	and	under	what	circumstances?’	

Answer	categories	were:	‘When	you	feel	unwell’;	‘When	a	medical	practitioner	changes	

your	treatment’;	‘When	you	feel	pessimistic	about	your	condition’;	‘When	you	feel	down	

or	upset	about	having	diabetes’;	‘When	your	symptoms	deteriorate	(e.g.	if	your	blood	

glucose	levels	fall	outside	normal	parameters)’;	‘Before	an	appointment	with	your	

doctor	or	medical	specialist’;	‘After	an	appointment	with	your	doctor	or	medical	

specialist’;	and	‘When	you	hear	about	a	new	development	in	diabetes	research	or	

treatment’.	Cronbach’s	α	for	these	items	was	0.893.		

Operational	definitions	for	the	kind	of	information	searched	for	were:	‘Using	any	

mobile	device	or	computer,	what	kind	of	health	information	do	you	usually	search	for	on	

websites,	apps	or	social	media’.	Answer	categories	were	‘Information	about	different	

drugs	and	/	or	their	possible	side	effects’;	‘Medical	information	about	symptoms	or	

treatment’;	‘Feedback	or	answers	from	other	people	with	type	2	diabetes’;	‘Emotional	

support	to	cope	with	your	condition’;	and	‘Practical	information	about	living	with	type	2	

diabetes’.	Cronbach’s	α	for	these	items	was	0.827.		
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5.4.6.4	Demographic	variables	
	

At	the	end	of	the	online	self-administered	survey	some	demographic	information	

was	collected:	Gender;	year	of	birth;	year	of	diagnosis	with	type	2	diabetes;	highest	level	

of	education;	and	annual	level	of	household	income.	Participants	were	instructed	to	

make	a	best	guess	if	they	could	not	remember	their	precise	year	of	diagnosis.	During	the	

qualitative	interviews	the	researcher	had	noted	that	some	of	the	older	interviewees,	

who	had	been	diagnosed	for	a	very	long	time,	struggled	to	remember	their	precise	year	

of	diagnosis.	The	instruction	in	the	self-administered	surveys	was	included	to	allow	

similar	respondents	to	estimate	their	approximate	diagnosis	date	if	they	could	not	

remember	it	precisely.		

The	demographic	questions	were	not	made	compulsory	to	answer,	as	some	

participants	might	have	objected	to	providing	this	information.	By	allowing	respondents	

not	to	answer	the	demographic	questions,	any	other	data	they	provided	in	the	survey	

could	be	used,	and	they	would	not	be	eliminated	for	an	incomplete	response	set.	In	the	

final	analysis	three	respondents	refused	to	reveal	their	gender,	year	of	birth,	recency	of	

diagnosis	and	education	level,	while	21	chose	not	to	make	a	selection	indicating	their	

annual	level	of	household	income.	This	did	not	affect	the	results.		

	

5.5	Online	survey	pre-test	
	

A	test	survey	was	created	on	Surveymonkey.com,	and	a	convenience	sample	of	22	

people	were	asked	to	follow	a	hyperlink	in	their	email	invitation	to	take	the	survey,	and	

then	report	back	to	the	researcher	about	their	experience.	No	confusion	or	lack	of	clarity	

was	reported	with	regard	to	question	wording,	which	confirmed	the	face	validity	of	the	

measures,	and	affirmed	that	clear	instructions	had	been	provided	to	respondents.		

The	order	of	some	of	the	questions	was	changed	following	administration	of	the	

pre-test.	It	was	decided	to	begin	the	survey	by	asking	respondents	about	their	self-

management	of	type	2	diabetes,	before	going	on	to	ask	about	their	use	of	mobile	devices	

and	online	activity.	The	respondents	were	going	to	be	accessed	from	the	database	of	

individuals	diagnosed	with	type	2	diabetes,	overseen	by	the	NDSS,	who	had	all	

expressed	a	willingness	to	be	approached	for	research	purposes.	As	such	they	would	

expect	to	be	asked	questions	about	their	medical	condition,	and	asking	these	questions	
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first	might	encourage	survey	completion,	rather	than	beginning	the	questionnaire	with	

questions	about	digital	engagement	that	some	might	consider	less	relevant.		

In	order	to	maximise	measurement	validity	answer	categories	were	rotated	

wherever	possible	to	counteract	any	primacy	and	recency	response	patterns.	All	

response	categories	were	reviewed	to	make	sure	that	they	were	mutually	exclusive	and	

exhaustive.	Consideration	was	also	given	to	the	aesthetic	appearance	of	the	online	

survey,	as	attractive	layouts	and	clear	presentation	can	enhance	response	rates	(Bryman,	

2016).		

	

5.6	Participant	recruitment	
	

The	sample	required	to	participate	in	the	quantitative	phase	of	data	collection	was	

required	to	speak	English,	have	been	diagnosed	with	type	2	diabetes,	and	have	both	the	

access	and	ability	for	online	engagement	with	a	mobile	device.	Targeting	such	a	sample	

had	to	be	feasible	within	the	logistical	and	budgetary	constraints	of	the	project.		

A	convenience	sample	has	advantages	and	disadvantages	for	quantitative	data	

collection	(Bryman,	2016).	The	advantages	include	the	fact	that	it	represents	the	most	

efficient	way	of	distributing	a	data	collection	instrument	to	a	large	number	of	potential	

participants,	in	terms	of	timing	and	cost.	The	main	disadvantage	is	that	a	convenience	

sample	is	not	a	random	sample,	so	accurate	generalisation	to	a	larger	population	is	not	

possible.	However,	as	triangulation	and	deeper	understanding	of	the	factors	involved	in	

mHealth	adoption	were	the	objectives	of	the	quantitative	element	of	this	mixed	methods	

research	project,	recruiting	a	convenience	sample	for	data	collection	did	not	present	any	

methodological	dilemmas.		

In	order	to	recruit	potential	participants	to	take	the	survey,	a	request	was	made	to	

the	NDSS	to	contact	people	on	their	national	register.	The	NDSS	is	an	initiative	of	the	

Australian	federal	government,	but	is	administered	by	Diabetes	Australia.	It	aims	to	

support	people	with	diabetes	and	help	them	to	understand	and	self-manage	their	

condition,	by	providing	access	to	affordable	support	services	and	products.	Registration	

with	the	NDSS	is	free	of	charge	for	anyone	diagnosed	with	diabetes	(‘The	NDSS’,	2015).			

The	NDSS	maintains	a	database	of	members	who	have	agreed	to	be	approached	to	

participate	in	research	studies.	Privacy	and	confidentiality	protocols	govern	the	release	

of	specific	data	about	potential	research	participants	by	the	NDSS.	An	overall	picture	of	



	

Chapter	5	 136	

diabetes	diagnoses	in	Australia	is	contained	in	section	1.2	of	this	thesis.	The	sample	

utilised	for	this	research	project	did	not	diverge	a	great	deal	from	the	data	on	diagnoses	

published	by	the	Australian	Bureau	of	Statistics	and	Diabetes	Australia.		

Following	the	approval	of	a	formal	request,	an	email	invitation	containing	a	link	to	

the	online	self-administered	survey	was	sent	to	8,000	individuals	on	23	October	2017	

(Appendix	H).	A	reminder	email	requesting	participation	was	sent	to	the	same	8,000	

individuals	on	4	December	2017	(Appendix	I).	Each	potential	participant	was	aged	18	

years	or	over,	and	had	been	diagnosed	with	type	2	diabetes.	The	survey	was	closed	on	

24	December	2017.		

	

5.7	Quantitative	data	collection	
	
	

Step	three	of	Creswell	and	Plano	Clark's	exploratory	sequential	design	(Figure	6)	

details	essential	elements	of	the	design	and	implementation	of	the	quantitative	phase	of	

research.	These	include	reiterating	the	research	questions,	selecting	a	sample	of	

participants,	and	collecting	and	analysing	quantitative	data	that	is	necessary	to	answer	

those	questions.		

	

Figure	6.	Details	of	step	three	in	Creswell	and	Plano	Clark's	(2011)	exploratory	
sequential	design.	
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5.7.1	Response	rate	
	

E-mail	invitations	were	sent	out	to	potential	participants	by	the	NDSS	(Appendices	

H	&	I).	From	the	8,000	invitations	and	reminders	that	were	sent	by	email,	a	total	of	498	

responses	were	received	by	24	December	2017,	at	which	point	the	online	survey	was	

closed.	After	data	cleaning	and	the	removal	of	incomplete	responses	a	total	of	382	

surveys	were	included	in	the	analysis,	this	represents	a	response	rate	of	4.8%.	

	

5.7.2	Data	cleaning	
	

The	NDSS	insisted	on	contacting	potential	respondents	directly,	and	providing	

them	with	an	emailed	link	to	redirect	the	participants	to	the	survey	that	was	hosted	on	

the	SurveyMonkey	website.	Despite	being	provided	with	suggested	text	from	the	

researcher,	the	NDSS	used	their	own	wording	in	the	email	invitations	(Appendices	H	&	

I).	The	follow	up	email	invitation	(Appendix	I)	used	exactly	the	same	wording	as	the	

initial	invitation	(Appendix	H),	and	did	not	stipulate	that	respondents	should	not	take	

the	survey	again	if	they	had	already	completed	it	in	response	to	the	first	email.	This	

could	have	introduced	a	potential	source	of	non-random	error	into	the	data,	because	

individuals	should	not	complete	the	survey	more	than	once.	This	error	was	minimised	

by	using	the	information	made	available	by	SurveyMonkey.		

SurveyMonkey	provides	the	internet	protocol	(IP)	addresses	for	all	respondents,	

and	all	duplicates	were	checked.	If	one	of	the	duplicates	contained	incomplete	data	it	

would	have	already	been	eliminated	as	a	result	of	the	first	stage	of	data	cleaning.	

However,	eight	different	IP	addresses	provided	two	sets	of	complete	data	each.	It	is	

entirely	plausible	that	a	single	IP	address	serves	more	one	than	one	family	member,	and	

that	more	than	one	family	member	could	have	been	diagnosed	with	type	2	diabetes	and	

be	on	the	NDSS	register.	So	simply	eliminating	one	of	the	two	completed	data	sets	that	

shared	a	common	IP	address	was	not	considered	a	satisfactory	solution.		

Upon	closer	inspection	of	the	individual	responses	from	the	same	IP	addresses,	

five	of	the	eight	pairs	had	one	data	set	deleted	because	responses	were	very	similar,	and	

year	of	birth	entries	were	the	same,	and	year	of	diagnosis	entries	were	the	same	or	very	

close.	Because	of	this	similarity	in	data	entry	there	was	a	strong	probability	that	these	
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pairs	of	survey	responses	came	from	a	single	individual,	so	in	these	cases	one	set	was	

deleted	in	order	to	guard	against	potential	bias.		

Six	data	sets	from	three	different	IP	addresses	were	kept	because	the	answers	

provided	in	the	survey	were	significantly	different	enough	to	indicate	that	different	

individuals	had	completed	the	survey	using	the	same	IP	address.		

	

5.7.3 Descriptive	statistics	
	

The	quantitative	phase	of	this	research	study	is	based	on	cross	sectional	data	that	

was	collected	with	self-complete	online	surveys.	The	analysis	that	was	conducted	with	

IBM	SPSS	Statistics	for	Macintosh	(version	25)	produced	descriptive	statistics,	that	were	

the	most	appropriate	for	this	kind	of	study.	Correlations	were	measured	between	

mHealth	adoption	and	other	variables	of	interest.	A	guideline	level	of	significance	for	

this	research	project	was	set	at	p<	.05.		

	

5.7.4	Survey	respondents	
	
Table	5	
Summary	of	Survey	Respondents	
	
	 	 	 															 																								N	 					 	 									Percentage*	
Gender	 	 	
Male	 220	 57.6	
Female	 159	 41.4	
Refused	to	answer	 3	 0.8	
	
Age	range	

	 	

20s	 3	 0.8	
30s	 18	 4.7	
40s	 64	 16.8	
50s	 114	 29.8	
60s	 120	 31.4	
70s	 54	 14.1	
80s	 6	 1.6	
Refused	to	answer	 3	 0.8	
	
Recency	of	diagnosis	

	 	

Less	than	one	year	 42	 11	
Between	one	and	five	years	 171	 44.8	
More	than	five	years	 166	 43.5	
Refused	to	answer	 3	 0.8	
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Table	5	-	continued	
Summary	of	Survey	Respondents	
	

	 	

	 N	 Percentage*	

	
Level	of	education	

	 	

Year	10	or	below	 69	 18.1	
Year	12	 46	 12	
Diploma	/	Certificate	 130	 34	
Undergraduate	degree	 56	 14.7	
Postgraduate	degree	 78	 20.4	
Refused	to	answer	 3	 0.8	
	
Level	of	household	income	in	Aus	$	

	 	

Less	than	50,000	 149	 39	
Between	50,000	and	100,000	 110	 28.8	

Between	100,001	and	150,000	 57	 14.9	
Between	150,001	and	200,000	 26	 6.8	
More	than	200,000	 19	 5	
Refused	to	answer	 21	 5.5	
	 	 	
	 	 	

	
*	Rounded	to	nearest	0.1%	 	

5.8	Survey	results	
	

The	purpose	of	the	survey	was	to	answer	the	research	questions	that	were	devised	

following	the	analysis	of	data	collected	during	the	qualitative	phase.	The	qualitative	data	

established	a	framework	(Figure	4,	p.	111),	based	on	levels	of	mobile	digital	engagement	

and	diabetes	self-management	proficiency,	that	placed	the	interview	participants	into	

one	of	four	quadrants,	namely:	Quadrant	one,	‘Those	successfully	adopting	mHealth	for	

self-management’;	quadrant	two,	‘Good	non	digital	self-managers’;	quadrant	three,	

‘Individuals	who	exhibited	poor	self-management	skills	and	mobile	digital	engagement’;	

and	quadrant	four,	‘Participants	with	low	self-management	proficiency	but	high	mobile	

digital	engagement’.	Those	with	the	highest	levels	of	mobile	digital	engagement	and	self-

management	proficiency,	situated	in	quadrant	one,	had	adopted	mHealth	technology	to	

facilitate	their	self-management	behaviours.	The	survey	questionnaire	contained	

operational	definitions	that	quantified	key	concepts	that	contributed	to	mobile	digital	

engagement	and	self-management	proficiency,	as	well	as	demographic	information.		
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5.8.1	mHealth	adoption	
	

Six	types	of	mHealth	adoption	behaviours,	based	on	Park	et	al.’s	(2016)	‘compelled’	

or	‘empowered’	(p.	27)	self-management	behaviours	were	asked	of	smartphone	and	

mobile	tablet	device	users,	in	order	to	quantify	the	concept	of	mHealth	adoption.	The	

mean	scores	of	behaviours	on	both	types	of	device	were	combined	to	calculate	an	overall	

measure	of	mHealth	adoption	for	individuals	with	type	2	diabetes.	However,	because	of	

the	way	that	the	survey	was	structured,	it	was	also	possible	to	quantify	a	mean	score	for	

mHealth	adoption	on	smartphones	alone,	and	on	mobile	tablet	devices	alone.		

In	addition,	correlation	analysis	was	conducted	for	the	individual	mHealth	

adoption	behaviours	based	on	Park	et	al.’s	(2016)	measures,	for	both	smartphones	

alone,	and	mobile	tablet	devices	alone.	This	allowed	for	greater	depth	of	analysis	which	

examines	the	overall	measure	of	mHealth	adoption,	as	well	as	specific	mHealth	

behaviours	carried	out	on	a	specific	mobile	device	(Tables	5	&	6).			

	
Table	6	
Mean	Scores	for	mHealth	Adoption	with	a	Tablet	Device	
	

	 	
Mean	

Standard	
Deviation	

	
Managing,	planning	or	exploring	diet	
options	

	
2.60	

	
1.74	

	
Managing	or	planning	exercise	

	
2.25	

	
1.82	

	
Keeping	a	journal	or	diary	to	record	
health	goals,	challenges	or	successes	

	
2.05	

	
1.91	

	
Engaging	with	other	people	about	type	2	
diabetes,	individually	or	in	online	forums	
or	social	media	

	
1.67	

	
1.50	

	
Measuring	or	recording	information	
about	your	health,	such	as	blood	glucose	
levels	or	blood	pressure	

	
2.60	

	
2.25	

	
Finding	information	about	type	2	
diabetes	

	
2.44	

	
1.29	

	
Communicating	with	a	doctor	or	other	
health	professional	

	
1.63	

	
1.19	
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Table	7	
Mean	Scores	for	mHealth	Adoption	with	a	Smartphone	
	

	 	
Mean	

Standard	
Deviation	

	
Managing,	planning	or	exploring	diet	
options	

	
2.13	

	
1.45	

	
Managing	or	planning	exercise	

	
2.16	

	
1.82	

	
Keeping	a	journal	or	diary	to	record	
health	goals,	challenges	or	successes	

	
2.03	

	
1.92	

	
Engaging	with	other	people	about	type	2	
diabetes,	individually	or	in	online	forums	
or	social	media	

	
1.46	

	
1.18	

	
Measuring	or	recording	information	
about	your	health,	such	as	blood	glucose	
levels	or	blood	pressure	

	
2.42	

	
2.14	

	
Finding	information	about	type	2	
diabetes	

	
2.11	

	
1.28	

	
Communicating	with	a	doctor	or	other	
health	professional	

	
1.72	

	
1.02	

	

5.8.2	Self-efficacy	
	

	 Self-efficacy	was	measured	using	established	operational	definitions	taken	from	

the	Australian	English	version	of	the	DMSES	(McDowell	et	al.,	2005).	The	scale	quantifies	

efficacy	expectations	with	regard	to	individuals’	abilities	to	engage	in	self-management	

behaviours.		

	

Table	8	
Mean	Scores	for	Self-efficacy	in	Type	2	Diabetes	Self-management	
	

	 			Mean	 Standard	deviation	
	
I	am	confident	that	I	am	able	to	check	my	
blood	sugar	if	necessary.	

	
4.50	

	
0.68	

	
I	am	confident	that	I	am	able	to	correct	
my	blood	sugar	when	the	sugar	level	is	
too	high	(e.g.	eat	different	food).	

	
3.84	

	
0.92	
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Table	8	-	continued	
Mean	Scores	for	Self-efficacy	in	Type	2	Diabetes	Self-management	
	

	 			Mean	 Standard	deviation	
	
I	am	confident	that	I	am	able	to	correct	
my	blood	sugar	when	the	sugar	level	is	
too	low	(e.g.	eat	different	food).	

	
3.93	

	
0.91	

	
I	am	confident	that	I	am	able	to	choose	
the	foods	that	are	best	for	my	health.	

	
3.85	

	
0.91	

	
I	am	confident	that	I	am	able	to	keep	my	
weight	under	control.	

	
3.12	

	
1.20	

	
I	am	confident	that	I	am	able	to	examine	
my	feet	(e.g.	for	cuts	and	blisters).	

	
4.17	

	
0.92	

	
I	am	confident	that	I	am	able	to	maintain	
my	eating	plan	when	I	am	ill.		

	
3.57	

	
0.94	

	
I	am	confident	that	I	am	able	to	follow	a	
healthy	eating	pattern	most	of	the	time.	

	
3.80	

	
0.87	

	
I	am	confident	that	I	am	able	to	do	more	
physical	activity	if	the	doctor	advises	me	
to.	

	
3.65	

	
0.98	

	
I	am	confident	that	when	I	do	more	
physical	activity	I	am	able	to	maintain	my	
eating	plan.	

	
3.78	

	
0.86	

	
I	am	confident	that	I	am	able	to	follow	a	
healthy	eating	pattern	when	I	am	away	
from	home.		

	
3.33	

	
0.96	

	
I	am	confident	that	I	am	able	to	maintain	
my	eating	plan	when	I	am	feeling	
stressed	or	anxious.		

	
3.30	

	
1.07	

	
I	am	confident	that	I	am	able	to	take	my	
medication	as	prescribed.		

	
4.41	

	
0.71	

	
I	am	confident	that	I	am	able	to	maintain	
my	medication	when	I	am	ill.		

	
4.19	

	
0.79	

	
	

	

	

	

	



	

Chapter	5	 143	

Research	question	three	asked	whether	an	individual's	self-efficacy,	in	terms	of	

type	2	diabetes	self-management,	is	related	to	mHealth	adoption	for	the	self-

management	of	type	2	diabetes.	When	the	mean	of	mHealth	adoption	on	both	

smartphones	and	mobile	tablet	devices	was	calculated	together,	it	correlated	to	self-

efficacy	at	a	statistically	significant	level	(r=	.143,	p<.01)(Table	9).	mHealth	adoption	on	

smartphones	alone	also	positively	correlated	to	an	individual’s	self-efficacy	(r=	.128,	

p<.05),	as	it	did	for	those	who	adopt	mHealth	on	mobile	tablet	devices	(r=	.144,	p<.05)	

(Table	9).		

Self-efficacy	was	quantified	in	the	survey	by	measuring	efficacy	expectations	with	

regard	to	individuals’	abilities	to	engage	in	self-management	behaviours	(McDowell	et	

al.,	2005).	The	significant	correlations	of	mHealth	adoption	and	self-efficacy	that	were	

found	among	survey	participants	mean	that	high	levels	of	self-efficacy	could	be	a	factor	

that	predict	mHealth	adoption	to	facilitate	self-management	of	type	2	diabetes.		

When	individual	mHealth	indicators	were	examined	for	correlations	to	self-

efficacy,	the	overall	pattern	of	positive	correlation	was	maintained,	however,	only	two	

behaviours	achieved	statistical	significance	(Table	9).	‘Keeping	a	journal	or	diary	to	

record	health	goals,	challenges	or	successes’	achieved	stronger	statistical	significance	on	

smartphones	(r=	.278,	p<	.01)	than	it	did	on	mobile	tablet	devices	(r=	.255,	p<	.05).	

‘Measuring	or	recording	information	about	health,	such	as	blood	glucose	levels	or	blood	

pressure’	only	correlated	at	a	statistically	significant	level	when	carried	out	on	

smartphones	(r=	.213,	p<	.01).		

It	is	important	to	note	that	positive	but	weak	correlations	were	recorded	across	all	

behaviours	on	both	types	of	mobile	devices,	however,	in	all	but	the	two	behaviours	

mentioned	above	they	did	not	reach	statistically	significant	levels.	Nevertheless,	the	

indication	that	a	positive	relationship	exists	between	all	multiple	indicators	of	mHealth	

adoption	and	self-efficacy	in	terms	of	type	2	diabetes	self-management,	reinforces	the	

correlation	established	by	the	broader	measures	of	the	concept.		
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Table	9	
Correlations	between	mHealth	Adoption,	Self-Efficacy,	OHISB	and	Mobile	Device	Digital	
Literacy	
	 	 	 	 Self-efficacy	 	 OHISB	 	 						Mobile	device	
	 	 	 	 	 	 	 	 							 					Digital	literacy	
	
mHealth	adoption		 	 	
with	both	devices	 	 0.143**	 	 0.365**	 	 	0.100	 	
	
mHealth	adoption	
with	Smartphones	 	 0.128*	 	 	 0.322**	 	 	0.121*	
	
mHealth	adoption		
with	tablet	devices	 	 0.144*	 	 	 0.403**	 	 	0.131*	
	
With	a	smartphone:	
Managing	dieta		 	 0.070	 	 	 0.400**	 	 	0.216**	
Managing	exerciseb		 	 0.150	 	 	 0.150	 	 	 -0.099	
Keeping	a	journalc	 	 0.278**	 	 0.248*	 	 	 	0.016	
Engaging	with	othersd	 	 0.050	 	 	 0.312*	 	 	 	0.302*	
Recording	health	datae			 0.213**	 	 0.146	 	 	 	0.167*	
Finding	Informationf						 0.092	 	 	 0.403**	 	 	0.177**	
Comms	with	cliniciang	 	 0.060	 	 	 0.244**	 	 -0.002	
	
With	a	tablet	device:	
Managing	dieta		 	 0.024	 	 	 0.534**	 	 	0.075	
Managing	exerciseb		 	 0.135	 	 	 0.173	 	 	 	0.021	
Keeping	a	journalc	 	 0.255*	 	 	 0.144	 	 	 	0.173	
Engaging	with	othersd	 	 0.018	 	 	 0.338*	 	 	 	0.235	
Recording	health	datae			 0.167	 	 	 0.143	 	 	 	0.174	
Finding	Informationf						 0.044	 	 	 0.389**	 	 	0.203**	
Comms	with	cliniciang	 	 0.064	 	 	 0.169	 	 	 -0.015	
	
Notes.		
aManaging	diet	=	Managing,	planning	or	exploring	diet	options.	
bManaging	exercise	=	Managing	or	planning	exercise	
cKeeping	a	journal	=	Keeping	a	journal	or	diary	to	record	health	goals,	challenges	or	successes.		
dEngaging	with	others	=	Engaging	with	other	people	about	type	2	diabetes,	individually	or	in	
online	forums	or	social	media.		
eRecording	health	data	=	Measuring	or	recording	information	about	your	health,	such	as	blood	
glucose	levels	or	blood	pressure.	
fFinding	information	=	Finding	information	about	type	2	diabetes.	
gComms	with	clinician	=	Communicating	with	a	doctor	or	other	health	professional.		
	
*p<.05	**p<.01	

	



	

Chapter	5	 145	

5.8.3	Multidimensional	Health	Locus	of	Control		
	

	 An	individual’s	position	on	Wallston’s	(1992)	MHLOC	scale	was	measured	using	

the	MHLOC	scale	form	C,	a	survey	template	created	by	Wallston	et	al.	(1994).	This	

version	of	the	scale	was	best	suited	to	participants	diagnosed	with	a	chronic	condition,	

and	allowed	operational	definitions	to	include	diabetes	as	the	named	illness.	It	also	

allowed	the	measurement	of	six	operational	definitions	relating	to	each	sub-concept,	

namely	internality,	externality	due	to	chance	and	externality	due	to	others.	The	six	

operational	definitions	that	measured	externality	due	to	others	were	subdivided	into	

three	that	measured	other	people,	and	three	that	measured	doctors.		
	
	
Table	10	
Mean	Scores	for	MHLOC	
	

	 	
Mean		

Standard		
deviation	

	
Internality	

	 	

	
If	my	diabetes	gets	worse,	it	is	my	own	
behaviour	that	determines	how	soon	I	
will	feel	better	again.	

	
4.94	

	
1.16	

	
I	am	directly	responsible	for	my	diabetes	
getting	better	or	worse.	

	
5.14	

	
1.14	

	
Whatever	goes	wrong	with	my	diabetes	
is	my	own	fault.	

	
4.41	

	
1.41	

	
The	main	thing	that	affects	my	diabetes	
is	what	I	do	myself.	

	
5.20	

	
0.97	

	
I	deserve	the	credit	when	my	diabetes	
improves	and	the	blame	when	it	gets	
worse.	

	
4.61	

	
1.28	

	
If	my	diabetes	takes	a	turn	for	the	worse,	
it	is	because	I	have	not	been	taking	
proper	care	of	myself.	

	
4.89	

	
1.24	

	
Externality	Chance	

	 	

	
As	far	as	my	diabetes	is	concerned,	what	
will	be	will	be.		

	
2.37	

	
1.46	

	
Most	things	that	affect	my	diabetes	
happen	to	me	by	chance.	

	
2.40	

	
1.35	
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Table	10	-	continued	
Mean	Scores	for	MHLOC	
	

	 	
Mean		

Standard		
deviation	

	
	
Luck	plays	a	big	part	in	determining	how	
my	diabetes	improves.	

	
1.83	

	
1.17	

	
Whatever	improvement	occurs	with	my	
diabetes	is	largely	a	matter	of	good	
fortune.	

	
1.98	

	
1.23	

	
If	my	diabetes	worsens,	it's	a	matter	of	
fate.		

	
1.95	

	
1.19	

	
If	I	am	lucky,	my	diabetes	will	get	better.	

	
2.37	

	
1.52	

	
Externality	Other	People	

	 	

	
Other	people	play	a	big	role	in	whether	
my	diabetes	improves,	stays	the	same,	or	
gets	worse.		

	
3.04	

	
1.61	

	
In	order	for	my	diabetes	to	improve,	it	is	
up	to	other	people	to	see	that	the	right	
things	happen.		

	
1.88	

	
1.19	

	
The	type	of	help	I	receive	from	other	
people	determines	how	soon	my	
diabetes	improves.		

	
3.50	

	
1.44	

	
Externality	Doctors	

	 	

	
If	I	see	my	doctor	regularly,	I	am	less	
likely	to	have	problems	with	my	
diabetes.		

	
4.63	

	
1.36	

	
Whenever	my	diabetes	worsens,	I	should	
consult	a	medically	trained	professional.		

	
5.31	

	
1.08	

	
Following	doctor's	orders	to	the	letter	is	
the	best	way	to	keep	my	diabetes	from	
getting	any	worse.		

	
4.94	

	
1.14	

	

Research	question	four	asked	whether	an	individual's	position	on	the	

multidimensional	health	locus	of	control	scale	(MHLOC)	is	related	to	mHealth	adoption	

for	the	self-management	of	type	2	diabetes.	As	with	correlations	with	self-efficacy	(Table	
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9),	the	concept	of	mHealth	adoption	for	the	self-management	of	type	2	diabetes	has	

been	measured	using	the	mean	of	responses	to	questions	regarding	both	smartphones	

and	mobile	tablet	devices	together,	then	smartphones	and	mobile	tablet	devices	

separately,	and	finally	the	multiple	indicators	that	make	up	the	concept	of	mHealth	

adoption	based	on	Park	et	al.’s	(2016)	research	(Table	9).	

Research	question	4a	asked	whether	internality	on	the	MHLOC	scale	and	adoption	

of	mHealth	for	the	self-management	of	type	2	diabetes	are	related.	No	significant	

correlations	were	present	between	any	measure	of	mHealth	adoption	for	the	self-

management	of	type	2	diabetes,	and	internality	on	the	MHLOC	scale	(Table	11).	Other	

than	three	behaviours	carried	out	on	tablet	devices	that	negatively	correlated	with	

mHealth	adoption,	namely	‘Managing	planning	or	exploring	diet	options’,	‘Engaging	with	

other	people	about	type	2	diabetes	individually	or	in	online	forums	or	social	media’,	and	

‘Finding	information	about	type	2	diabetes’.	All	other	behaviours	on	tablet	devices	or	

smartphones	positively	correlated	to	mHealth	adoption.	However,	all	correlations	both	

negative	and	positive,	failed	to	reach	the	minimum	threshold	required	to	achieve	

statistical	significance	(Table	11).		

Research	question	4b	asked	whether	externality	(chance)	on	the	MHLOC	scale	and	

adoption	of	mHealth	for	the	self-management	of	type	2	diabetes	are	related.	The	broad	

measures	of	mHealth	adoption	do	not	achieve	statistically	significant	correlations	with	

externality	due	to	chance	on	the	MHLOC	scale	(Table	11).	A	significant	correlation	was	

achieved	between	externality	due	to	chance	and	a	solitary	mHealth	behaviour,	namely	

measuring	and	recording	health	data	on	tablet	devices	(r=	-.209,	p<	.05).	When	the	other	

individual	self-management	behaviours	were	examined,	a	weak	but	noticeable	trend	of	

negative	correlation	was	present	across	almost	all	multiple	indicators	of	the	concept.		

Research	question	4c	asked	whether	externality	(powerful	others)	on	the	MHLOC	

scale	and	adoption	of	mHealth	for	the	self-management	of	type	2	diabetes	are	related.	

Externality	due	to	powerful	others	did	not	correlate	at	statistically	significant	levels	with	

mHealth	adoption	for	the	self-management	of	type	2	diabetes,	on	either	smartphones,	

tablet	devices,	or	both	types	of	device	considered	together	(Table	11).	Statistically	

significant	positive	correlations	were	recorded	with	two	self-management	behaviours,	

one	when	performed	on	both	smartphones	and	tablet	devices,	and	one	on	smartphones	

alone.	‘Finding	information	about	type	2	diabetes’	is	positively	correlated	to	the	measure	

of	externality	due	to	powerful	others,	on	a	smartphone	(r=	.148,	p<	.05)	and	a	tablet	
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device	(r=	.221,	p<	.01).	The	data	also	revealed	a	significant	positive	correlation	between	

mHealth	adoption	and	using	a	smartphone	to	‘Communicate	with	a	doctor	or	other	

health	professional’	(r=	.190,	p<	.05).		

Research	question	4d	asked	whether	externality	(doctors)	on	the	MHLOC	scale	and	

adoption	of	mHealth	for	the	self-management	of	type	2	diabetes	are	related.	No	

statistically	significant	correlations	exist	between	externality	due	to	doctors	on	the	

MHLOC	scale	and	mHealth	adoption	for	the	self-management	of	type	2	diabetes	(Table	

11).	When	both	smartphones	and	tablet	devices	were	considered	together	a	small	

negative	correlation	was	present,	smartphones	alone	produced	a	weak	negative	

correlation,	and	tablet	devices	alone	produced	a	weak	positive	correlation.	Analysis	of	

individual	multiple	indicators	of	self-management	behaviour	also	produced	mixed	

results,	however	none	of	the	measurements,	collectively	or	individually,	reach	the	

threshold	required	for	statistical	significance.		

	

Table	11	
Correlations	between	mHealth	Adoption	and	MHLOC	
	
	 	 	 	 MHLOC		 MHLOC		 MHLOC		 MHLOC	
	 	 	 	 Internality	 Ext	Chance	 Ext	Others	 Ext	Doctors	
	
mHealth	adoption		 	 	
with	both	devices	 	 	0.055	 	 	0.010	 	 	0.037	 	 -0.004	
	
mHealth	adoption	
with	Smartphones	 	 	0.065	 	 	0.042	 	 	0.036	 	 -0.018	
	
mHealth	adoption		
with	tablet	devices	 	 	0.063	 	 -0.100	 	 	0.067	 	 	0.041	
	
With	a	smartphone:	
Managing	dieta		 	 	0.033	 	 -0.039	 	 	0.099	 	 	0.066	
Managing	exerciseb		 	 	0.086	 	 -0.048	 	 -0.068	 	 	0.020	
Keeping	a	journalc	 	 	0.060	 	 -0.035	 	 -0.092	 	 	0.106	
Engaging	with	othersd	 	 	0.194	 	 -0.002	 	 -0.017	 	 	0.097	
Recording	health	datae			 	0.044	 	 -0.036	 	 	0.020	 	 -0.058	
Finding	Informationf						 	0.005	 	 	0.088	 	 	0.148*		 	0.073	
Comms	with	cliniciang	 	 	0.031	 	 	0.056	 	 	0.190*		 -0.076	
	
With	a	tablet	device:	
Managing	dieta		 	 -0.062	 	 -0.027	 	 	0.058	 	 -0.053	
Managing	exerciseb		 	 	0.098	 	 -0.071	 	 	0.031	 	 	0.022	
Keeping	a	journalc	 	 	0.078	 	 -0.106	 	 -0.064	 	 	0.180	
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Table	11-	continued	
Correlations	between	mHealth	Adoption	and	MHLOC	
	

	 	 	 	 MHLOC		 MHLOC		 MHLOC		 MHLOC	
	 	 	 	 Internality	 Ext	Chance	 Ext	Others	 Ext	Doctors	
	
Engaging	with	othersd	 	 -0.060	 	 	0.007	 	 	0.059	 	 -0.059	
Recording	health	datae			 	0.116	 	 -0.209*		 -0.054	 	 	0.039	
Finding	Informationf						 -0.020	 	 	0.049	 	 	0.221**	 	0.081	
Comms	with	cliniciang	 	 	0.027	 	 	0.071		 	 	0.130	 	 -0.013	
	
Notes.		
aManaging	diet	=	Managing,	planning	or	exploring	diet	options.	
bManaging	exercise	=	Managing	or	planning	exercise	
cKeeping	a	journal	=	Keeping	a	journal	or	diary	to	record	health	goals,	challenges	or	successes.		
dEngaging	with	others	=	Engaging	with	other	people	about	type	2	diabetes,	individually	or	in	
online	forums	or	social	media.		
eRecording	health	data	=	Measuring	or	recording	information	about	your	health,	such	as	blood	
glucose	levels	or	blood	pressure.	
fFinding	information	=	Finding	information	about	type	2	diabetes.	
gComms	with	clinician	=	Communicating	with	a	doctor	or	other	health	professional.		
	
*p<.05	**p<.01	
	
	

5.8.4	Online	health	information	seeking	behaviour		
	

OHISB	was	measured	using	one	part	of	an	operational	definition	that	quantified	

frequency	of	engagement	with	various	sources	of	information:	‘How	often	do	you	get	

information	about	your	health	from	the	following	sources?’	One	of	the	answer	categories	

listed	‘Websites	or	apps	(using	any	type	of	computer	or	mobile	device)’.	Participants	

indicated	frequency	on	a	five	point	Likert	scale.		

	

Table	12	
Mean	Score	for	Frequency	of	Engagement	with	Websites	or	Apps	to	Source	Health	
Information	
	

	 	
Mean	

Standard	
deviation	

	
Websites	or	apps	

	

	
2.84	

	
1.41	
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Research	question	five	asked	whether	an	individual's	online	health	information	

seeking	behaviour	is	related	to	mHealth	adoption	for	the	self-management	of	type	2	

diabetes.	Strong	correlations	linked	OHISB	and	mHealth	adoption,	when	the	mean	of	

both	smartphones	and	tablet	devices	is	calculated	together	(r=.365,	p<0.01).	Strong	

correlations	were	also	present	for	smartphones	alone	(r=.322,	p<0.01),	and	for	tablet	

devices	alone	(r=.403,	p<0.01,)	(Table	9).		

Several	individual	multiple	indicators	of	mHealth	adoption	also	correlated	at	

significant	levels.	For	smartphone	use,	five	of	the	seven	operational	definitions	achieved	

statistical	significance:	‘Managing,	planning	or	exploring	diet	options’	(r=	.400,	p<	.01);	

‘Keeping	a	journal	or	diary	to	record	health	goals,	challenges	or	successes’	(r=	.248,	p<	

.05);	‘Engaging	with	other	people	about	type	2	diabetes,	individually	or	in	online	forums	

or	social	media’	(r=	.312,	p<	.05);	‘Finding	information	about	type	2	diabetes’	(r=	.403,	

p<	.01);	and	‘Communicating	with	a	doctor	or	other	health	professional’	(r=	.224,	p<	01)	

(Table	9).	Correlations	with	tablet	device	use	are	also	strong,	although	only	significant	

for	three	variables:	‘Managing,	planning	or	exploring	diet	option’	(r=	.534,	p<	.01);	

‘Engaging	with	other	people	about	type	2	diabetes,	individually	or	in	online	forums	or	

social	media’	(r=	.338,	p<	.05);	and	‘Finding	information	about	type	2	diabetes’	(r=	.389,	

p<	.01)	(Table	9).		

Research	question	six	asked	whether	mobile	device	digital	literacy	is	related	to	

mHealth	adoption	for	the	self-management	of	type	2	diabetes.	Mobile	device	digital	

literacy	was	measured	with	an	adapted	version	of	Park	et	al.’s	(2014)	measures	of	digital	

literacy.	The	scale	measured	content	creation	skills,	device	literacy	and	media	literacy.	

Participants	were	asked	to	identify	how	well	they	could	perform	eleven	different	

activities	on	the	mobile	device	that	they	were	most	familiar	with.		
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Table	13	
Mean	Scores	for	Mobile	Device	Digital	Literacy	
	
	

	 	
Mean	

Standard	
deviation	

	
Find	out	about	different	functions	of	
mobile	devices	such	as	smartphones	or	
tablet	computers.	

	
4.42	

	
1.48	

	
Use	new	applications	or	software.	

	
4.38	

	
1.47	

	
Operate	buttons	or	menus	on	mobile	
devices.	

	
4.82	

	
1.32	

	
Identify	whether	or	not	the	music	or	
video	files	I	find	online	are	legal.		

	
3.78	

	
1.87	

	
Effectively	decide	which	information	will	
be	the	most	useful	to	me	after	getting	a	
search	result	on	the	web.		

	
4.69	

	
1.40	

	
Identify	bias	or	prejudice	online	(e.g.	
racism,	prejudice	against	women,	etc.).	

	
4.44	

	
1.68	

	
Alter	my	privacy	settings	on	social	
network	sites.		

	
4.19	

	
1.78	

	
Take	photos	with	mobile	devices.	

	
5.05	

	
1.15	

	
Upload	images	or	photos	online.		

	
4.62	

	
1.52	

	
Post	messages	on	social	networking	sites	
(e.g.	Facebook	or	Twitter).	

	
4.22	

	
1.85	

	
Manage	my	website	or	blog.	

	
3.29	

	
1.93	

	
	
	

5.8.5	The	relationship	between	mHealth	adoption	and	mobile	device	digital	
literacy	
	

Significant	positive	correlations	were	found	between	mobile	device	digital	literacy	

and	mHealth	adoption	for	both	smartphones	(r=	.121,	p<.05)	and	tablet	devices	(r=	.131,	

p<.05)	(Table	9).	However,	when	the	mean	score	of	mobile	device	digital	literacy	on	both	

devices	together	was	considered	the	correlation	was	weaker	(Table	9).		
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Significant	correlations	were	found	in	several	of	the	multiple	indicators	that	make	

up	the	concept	of	mHealth	adoption	with	smartphones:	‘Managing	planning	or	exploring	

diet	options’	(r=	.216,	p<	.01);	‘Engaging	with	other	people	about	type	2	diabetes	

individually	or	in	online	forums	or	social	media’	(r=	.302,	p<	.05);	‘Measuring	or	

recording	information	about	your	health	such	as	blood	glucose	levels	or	blood	pressure’	

(r=	.167,	p<.05);	and	‘Finding	information	about	type	2	diabetes’	(r=	.177,	p<	.01).	On	

tablet	devices	only	one	of	the	seven	operational	definitions	reached	the	threshold	

required	for	statistical	significance:	‘Finding	information	about	type	2	diabetes’	(r=	.203,	

p<	.01).		

	

5.8.6	The	relationship	between	mHealth	adoption	and	age	
	

When	correlation	analysis	between	mHealth	adoption	and	participants’	ages	were	

conducted,	the	only	statistically	significant	result	that	was	found	was	a	negative	

correlation	between	age	and	the	broader	definition	of	mHealth	adoption	on	a	mobile	

tablet	device	(r=-.133,	p<.05)	(Table	14).	This	means	that	younger	people	who	took	the	

survey	were	more	likely	to	adopt	mHealth	to	facilitate	their	self-management	on	a	tablet	

device.	Smartphones	alone,	and	both	smartphones	and	mobile	tablet	devices	when	

considered	together	also	produced	negative	correlations,	indicating	that	younger	

individuals	were	more	likely	to	engage	with	mobile	devices	to	assist	their	self-

management.	However,	the	results	for	smartphones,	and	smartphones	and	tablet	

devices	when	considered	together,	fell	short	of	statistical	significance.		

The	individual	mHealth	behaviours	that	produce	statistically	significant	negative	

correlations	to	age	were	‘Managing,	planning	or	exploring	diet	options’	(r=	-.162,	p<	

.05),	and	‘Finding	information	about	type	2	diabetes’	(r=	-.141,	p<	.05)	on	tablet	devices.	

A	pattern	of	statistically	insignificant	negative	correlations	was	recorded	for	all	other	

self-management	behaviours,	except	‘Keeping	a	journal	or	diary	to	record	health	goals,	

challenges	or	successes’	and	‘Measuring	or	recording	information	about	your	health,	

such	as	blood	glucose	levels	or	blood	pressure’	on	smartphones,	both	of	which	achieved	

statistically	insignificant	positive	correlations.	

	



	

Chapter	5	 153	

5.8.7	The	relationship	between	mHealth	adoption	and	recency	of	diagnosis	
	

The	correlation	between	recency	of	diagnosis	and	mHealth	adoption	was	weak,	

and	not	statistically	significant	(Table	14).	Overall	there	was	a	trend	of	weak	negative	

correlations	in	the	broader	measures	of	mHealth	adoption	with	both	devices	together,	

and	mHealth	adoption	with	smartphones	and	mobile	tablet	devices	individually.	This	

indicates	that	those	individuals	who	have	been	diagnosed	most	recently	are	more	likely	

to	adopt	mHealth	technology	to	facilitate	their	self-management	behaviours.	But	

because	the	correlations	are	weak	and	fail	to	achieve	statistical	significance,	firm	

associations	between	recency	of	diagnosis	and	mHealth	adoption	cannot	be	drawn	from	

this	data.		

Individual	mHealth	behaviours	did	not	have	any	significant	correlation	to	recency	

of	diagnosis.	A	pattern	of	association	was	difficult	to	detect,	with	some	behaviours	

creating	positive	associations,	and	some	negative.	There	is	also	poor	consistency	when	

mHealth	behaviours	on	smartphones	and	mobile	tablet	devices	are	examined	(Table	14).		

	

5.8.8	The	relationship	between	mHealth	adoption	and	levels	of	education	
	

Levels	of	education	were	tested	for	correlations	by	creating	a	dummy	variable	

grouping	those	with	year	12	or	lower	levels	of	education	together	into	one	group,	and	

those	with	diploma/certificate,	undergraduate	or	postgraduate	education	into	another.	

No	statistically	significant	correlations	were	recorded	for	any	of	the	broad	measures	of	

mHealth	adoption	and	levels	of	education	(Table	14).	A	positive	correlation	was	found	

for	smartphones	alone,	and	smartphones	and	tablet	devices	together.	However,	this	was	

not	statistically	significant.	A	statistically	insignificant	negative	correlation	was	found	for	

mobile	tablet	device	use	alone	(Table	14).		

The	only	statistically	significant	correlation	recorded	between	levels	of	education	

and	any	of	the	individual	mHealth	behaviours	that	was	measured,	was	a	negative	

association	for	communicating	with	a	doctor	or	other	health	professional	on	a	

smartphone	(r=-.178,	p<	.05).	Correlations	between	levels	of	education	and	other	

mHealth	self-management	behaviours	mainly	produced	weak	negative	correlations	

(Table	14).	
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5.8.9	The	relationship	between	mHealth	adoption	and	income	
	

Annual	levels	of	household	income	were	measured	by	creating	a	dummy	variable	

grouping	those	with	$100,000	or	less	together	in	one	group,	and	those	with	more	than	

$100,000	together	in	another	group.	Weak	negative	correlations	were	found	between	

annual	levels	of	household	income	and	the	broader	measures	of	mHealth	adoption,	

however,	they	fall	short	of	statistical	significance	(Table	14).	The	only	mHealth	

behaviour	that	produced	a	significant	correlation	to	level	of	household	income	indicates	

that	those	with	lower	levels	of	household	income	‘Communicate	with	a	doctor	or	other	

health	professional	on	a	smartphone’	(r=	-.222	p<	.01)	(Table	14).	

5.8.10	The	relationship	between	mHealth	adoption	and	gender	
	

No	statistically	significant	correlations	were	found	between	gender	and	the	

broader	measures	of	mHealth	adoption	(Table	14).	A	pattern	of	weak	negative	

correlations,	indicating	closer	associations	to	male	users,	was	present	for	the	broader	

measures	of	mHealth	adoption.	For	individual	mHealth	behaviours,	the	only	statistically	

significant	correlations	indicate	associations	between	male	smartphone	users	and	

‘Measuring	or	recording	information	about	your	health,	such	as	blood	glucose	levels	or	

blood	pressure’	(r=	-.194,	p<	.05),	and	‘Communicating	with	a	doctor	or	other	health	

professional’	(r=	-.170,	p<.	.05)	(Table	14).	

	
Table	14	
Correlations	between	mHealth	Adoption,	Age,	Recency	of	Diagnosis,	Education	Level,	
Annual	Level	of	Household	Income,	and	Gender		
	
	 	 	 Agea	 				Recencyb	 Educationc	 Incomed	 Gender	
	
mHealth	adoption		 	 	
with	both	devices	 -0.089	 					-0.051	 	0.023	 	 -0.024	 	 -0.074	
	
mHealth	adoption	
with	Smartphones	 -0.101	 					-0.020	 	0.020	 	 -0.005	 	 -0.044	
	
mHealth	adoption		
with	tablet	devices	 -0.133*						-0.027	 -0.018	 	 -0.097	 	 -0.006	
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Table	14	-	continued	
Correlations	between	mHealth	Adoption,	Age,	Recency	of	Diagnosis,	Education	Level,	
Annual	Level	of	Household	Income,	and	Gender		
	

	 	 	 Agea	 				Recencyb	 Educationc	 Incomed	 Gender	
	

With	a	smartphone:	
Managing	diete		 	-0.127									0.058	 		0.053	 	 -0.043	 	 -0.008	
Managing	exercisef		 	-0.010							-0.063	 -0.009	 	 	0.013	 	 -0.027	
Keeping	a	journalg	 		0.043	 						-0.048	 	0.031	 	 -0.032	 	 -0.153	
Engaging	with	othersh	 	-0.207							-0.044	 -0.090	 	 -0.182	 	 -0.116	
Recording	health	datai			0.043	 						-0.031	 -0.070	 	 	0.028	 	 -0.194*	
Finding	Informationj						-0.128							-0.122				 -0.095				 -0.038	 			 		0.027	
Comms	with	cliniciank	 	-0.022								0.056	 -0.178*		 -0.222**	 -0.170*	
	
With	a	tablet	device:	
Managing	diete		 -0.162*							-0.035	 -0.106	 	 -0.149	 	 		0.113	
Managing	exercisef		 -0.018	 						-0.109	 -0.051	 	 -0.022	 			 -0.127	
Keeping	a	journalg		 -0.028	 							0.030	 	0.054	 	 	0.012	 	 -0.096	
Engaging	with	othersh	 -0.182	 							0.002	 -0.061	 	 -0.197	 	 		0.221	
Recording	health	datai	-0.047	 							0.061	 	0.004	 			 	0.071	 	 -0.048	
Finding	Informationj					-0.141*						-0.108	 -0.050	 	 -0.094	 	 		0.085	
Comms	with	cliniciank	 -0.065	 							0.006		 -0.171	 	 -0.137	 	 -0.107	
	
Notes.		
aAge	=	Age,	coded	in	years	of	age.	
bRecency	=	Recency	of	diagnosis	coded	as	years	since	initial	diagnosis	of	type	2	diabetes.	
cEducation	=	Level	of	education,	1=	Year	10	or	Year	12,	2=	diploma/certificate,	undergraduate	
degree	or	postgraduate	degree.	
dIncome	=	Level	of	annual	household	income,	1=	$100,000	or	less,	2=	More	than	$100,000.	
eManaging	diet	=	Managing,	planning	or	exploring	diet	options.	
fManaging	exercise	=	Managing	or	planning	exercise	
gKeeping	a	journal	=	Keeping	a	journal	or	diary	to	record	health	goals,	challenges	or	successes.		
hEngaging	with	others	=	Engaging	with	other	people	about	type	2	diabetes,	individually	or	in	
online	forums	or	social	media.		
iRecording	health	data	=	Measuring	or	recording	information	about	your	health,	such	as	blood	
glucose	levels	or	blood	pressure.	
jFinding	information	=	Finding	information	about	type	2	diabetes.	
kComms	with	clinician	=	Communicating	with	a	doctor	or	other	health	professional.		
	
*p<.05	**p<.01	
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5.8.11	Frequency	of	mobile	device	use	
	

A	total	of	12	operational	definitions	measured	frequency	of	mobile	device	use.	

Four	different	factors	were	measured:	Communication,	entertainment,	information	and	

ecommerce.	A	mean	score	for	all	four	factors	was	used	as	a	measure	of	frequency	of	

mobile	device	use,	and	individual	mean	scores	of	each	of	the	four	factors	were	also	used	

for	correlation	analysis	(Table	15).		

	
	
Table	15	
Mean	Scores	for	Frequency	of	Mobile	Device	Use	for	Communication,	Entertainment,	
Information,	and	Ecommerce	
	

	
	

	
Mean		

Standard	
Deviation	

Communication	 	 	

Phone	calls	 5.38	 2.02	

SMS	 5.72	 1.88	

Emails	 5.76	 1.91	

Social	media	 4.94	 2.37	

   

Entertainment	   

TV	 3.65	 2.17	

Playing	games	 3.58	 2.43	

Podcasts	 3.63	 2.18	

Ebooks	 2.73	 2.10	

   

Information	   

News	 4.42	 2.33	

Browsing	the	internet	 5.67	 1.84	

   

Ecommerce	   

Banking	 3.65	 1.85	

Buying	something	 2.92	 1.62	
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5.8.12	The	relationship	between	mHealth	adoption	and	frequency	of	
mobile	device	use	
	

Strong	statistically	significant	correlations	were	found	between	frequency	of	

mobile	device	use	and	mHealth	adoption	(Table	16).	These	correlations	exist	across	all	

broad	measures	of	mHealth	adoption	at	p<	.01.	The	separate	factors	of	frequency	of	

mobile	device	use	also	correlate	strongly.	Entertainment,	information	and	ecommerce	

activities	correlate	to	mHealth	adoption	on	both	devices	together,	smartphones	alone	

and	tablet	devices	alone	at	p<	.01.	Communication	activities	correlate	to	mHealth	

adoption	on	both	devices	together	and	tablet	devices	alone	at	p<	.05.	However,	

correlation	between	mHealth	adoption	on	smartphones	and	frequency	of	

communication	activities	falls	short	of	the	threshold	required	for	significance.	

Unsurprisingly,	given	the	very	strong	correlations	present	for	the	broader	measures	of	

mHealth	adoption,	several	individual	mHealth	behaviours	also	correlate	at	p<	.01	and	p<	

.05	to	frequency	of	mobile	device	use,	and	the	individual	factors	that	contribute	to	it	

(Table	16).		

	
Table	16	
Correlations	between	mHealth	Adoption,	Frequency	of	Mobile	Device	Use,	and	Different	
Factors	of	Mobile	Device	Use		
	
	
	 	 	 	 Freqa	 			Commsb	 	Entsc	 							Infod			 Ecomme	

mHealth	adoption		 	 	
with	both	devices	 	 0.233**					0.115*	 0.273**						0.213**	 0.168**	
	
mHealth	adoption	
with	Smartphones	 	 0.214**					0.104	 0.239**						0.172**	 0.165**	
	
mHealth	adoption		
with	tablet	devices	 	 0.300**					0.146*	 0.314**						0.241**		 0.200**	
	
With	a	smartphone:	
Managing	dietf	 	 	 0.328**					0.147*	 0.333**						0.158*	 0.356**	
Managing	exerciseg		 	 0.086			 					0.045	 0.112	 						0.034	 0.035	
Keeping	a	journalh	 	 0.090	 				-0.018	 0.148	 						0.132	 0.017	
Engaging	with	othersi	 	 0.289*							0.140	 0.338**						0.078	 0.271*	
Recording	health	dataj			 0.188*							0.074	 0.182*	 						0.164*	 0.213**	
Finding	Informationk					 0.238**					0.111	 0.204**						0.213**	 0.259**	
Comms	with	clinicianl	 	 0.083		 				-0.035	 0.103	 						0.066	 0.195*	
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Table	16	-	continued	
Correlations	between	mHealth	Adoption,	Frequency	of	Mobile	Device	Use,	and	Different	
Factors	of	Mobile	Device	Use		
	
	 	 	 	 Freqa	 			Commsb	 	Entsc	 							Infod			 Ecomme	

	
With	a	tablet	device:	
Managing	dietf	 	 	 0.274**					0.127	 0.299**						0.187*	 0.177*	
Managing	exerciseg		 	 0.097		 					0.030	 0.095	 						0.177	 0.012	
Keeping	a	journalh	 	 0.263*							0.170	 0.267*	 						0.216	 0.137	
Engaging	with	othersi	 	 0.299*							0.264*	 0.282*	 						0.162	 0.232	
Recording	health	dataj			 0.342**					0.246*	 0.310**						0.292**	 0.214*	
Finding	Informationk					 0.354**					0.161*	 0.348**						0.262**	 0.319**	
Comms	with	clinicianl	 	 0.167	 				-0.008	 0.205		 						0.159	 0.181	
	
Notes.		
aFreq	=	Frequency	of	mobile	device	use	
bComms	=	Communication	
cEnts	=	Entertainment	
dInfo	=	Information	
eEcomm	=	Ecommerce	
fManaging	diet	=	Managing,	planning	or	exploring	diet	options.	
gManaging	exercise	=	Managing	or	planning	exercise	
hKeeping	a	journal	=	Keeping	a	journal	or	diary	to	record	health	goals,	challenges	or	successes.		
iEngaging	with	others	=	Engaging	with	other	people	about	type	2	diabetes,	individually	or	in	
online	forums	or	social	media.		
jRecording	health	data	=	Measuring	or	recording	information	about	your	health,	such	as	blood	
glucose	levels	or	blood	pressure.	
kFinding	information	=	Finding	information	about	type	2	diabetes.	
lComms	with	clinician	=	Communicating	with	a	doctor	or	other	health	professional.		
	
*p<.05	**p<.01	
	
	

5.8.13	Frequency,	sources	of	information,	devices	used,	circumstances	and	
types	of	health	information	searched	for.		
	

Individuals’	frequency	of	engagement	with	various	sources	of	information	was	

asked	in	the	survey.	Participants	were	also	asked	to	identify	the	kind	of	device	that	they	

usually	used	for	searching	the	internet	for	health	information.	In	addition,	participants	

were	asked	about	the	circumstances	and	frequency	with	which	they	searched	the	

internet,	apps	or	social	media	for	health	information,	as	well	as	the	type	of	health	

information	that	they	usually	searched	for.		
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Table	17	
Frequency	of	Engagement	with	Health	Information	Sources	
	

 Mean	 Standard	
deviation	

Family	doctor	or	GP	 2.96	 0.86	

Nurse	 1.79	 0.98	

Dietitian	 1.78	 0.88	

Medical	Specialist	 2.10	 0.10	

Websites	or	apps	 2.84	 1.41	

Books	and/or	magazines	 2.40	 1.24	

Friends	or	family	members	 2.22	 1.38	
	

	

Table	18	
Main	Device	Usually	Used	for	Searching	the	Internet	for	Health	Information	
	

Device		 n	 %	

Desktop	computer	 100	 31.5	

Laptop	computer	 70	 22.1	

Tablet	device	 76	 24	

Smartphone	 71	 22.4	

Total	 317	 100	
	
	
Table	19	
Frequency	of	Searching	the	Internet,	Apps	or	Social	Media,	for	Health	Information,	and	
Under	What	Circumstances	
	
	

	 Mean	 Standard	
deviation	

When	you	feel	unwell	 2.43	 2.67	

When	a	medical	practitioner	
changes	your	treatment	

2.67	 1.28	

When	pessimistic	about	your	
condition	

2.27	 1.19	

When	you	feel	down	or	
upset	about	having	diabetes	

2.03	 1.14	
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Table	19	-	continued	
Frequency	of	Searching	the	Internet,	Apps	or	Social	Media,	for	Health	Information,	and	
Under	What	Circumstances	
	

	 Mean	 Standard	
deviation	

	

When	your	symptoms	
deteriorate	

2.31	 1.18	

Before	an	appointment	with	
your	doctor	or	medical	
specialist	

1.93	 1.04	

After	an	appointment	with	
your	doctor	or	medical	
specialist	

2.49	 1.13	

When	you	hear	about	a	new	
development	in	diabetes	
research	or	treatment	

3.05	 1.12	

	
	
	
	
Table	20	
Frequency	and	Type	of	Information	Usually	Searched	For	on	Websites,	Apps,	or	Social	
Media	
	
	

 Mean	 Standard	
deviation	

Information	about	different	
drugs	and/or	their	side	effects 

2.60 1.14 

Medical	information	about	
symptom	or	treatment 

2.84 1.04 

Feedback	or	answers	from	other	
people	with	type	2	diabetes 

1.93 1.09 

Emotional	support	to	cope	with	
your	condition 

1.60 1.02 

Practical	information	about	living	
with	and	self-managing	type	2	
diabetes 

2.78 1.09 
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5.8.14	Smartwatches	and	fitness	trackers	
	

Additional	information	was	also	gathered	in	the	survey	regarding	the	use	of	

smartwatches	and	fitness	trackers.	A	total	of	114	participants	indicated	that	they	used	a	

smartwatch	or	fitness	tracker,	and	they	provided	information	about	the	activities	that	

they	used	them	for	(Table	21),	and	the	apps	they	engaged	with	in	conjunction	with	those	

devices	(Figure	7).	

	

Table	21	
Activities	Carried	Out	With	a	Smartwatch	or	Fitness	Tracker	
	

 	
n	

Percentage	of	those	that	use	a	
Smartwatch	or	fitness	tracker	

Managing,	planning	or	recording	levels	of	
exercise	

97	 85.1	

Setting	reminders	or	notifications	or	alarms	 59	 51.8	

Measuring	or	recording	information	about	your	
health	such	as	sleep	patterns	or	heart	rate	

87	 76.3	

Sharing	information	about	your	goals	and/or	
achievements	with	friends	or	other	people	

26	 22.8	

	

	

	

	

Figure	7.	Apps	used	in	conjunction	with	a	smartwatch	or	fitness	tracker.	
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5.9	Summary	
	

	 This	chapter	has	discussed	the	quantitative	phase	of	research	in	this	mixed	

methods	project.	From	the	formulation	of	research	questions	for	the	quantitative	phase,	

to	the	design	and	implementation	of	a	self-administered	online	survey,	recruitment	of	

participants,	and	statistical	analysis	of	the	data	that	was	collected.	The	main	purpose	of	

the	quantitative	research	was	to	triangulate	and	build	upon	the	findings	from	the	initial	

qualitative	phase	of	research	that	was	undertaken.	The	next	chapter	will	discuss	the	

findings	from	this	research	project,	and	situate	the	results	that	have	been	achieved	

within	the	context	of	other	research	that	has	been	reported	in	academic	literature	in	the	

field.		
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Chapter	6:	Discussion	
	

6.1	Introduction	
	

This	chapter	discusses	the	findings	from	this	research	project,	and	their	place	in	

the	context	of	other	literature	from	the	field	of	mHealth	and	the	self-management	of	

type	2	diabetes.	Following	the	exploratory	sequential	design	(Creswell	&	Plano	Clark	

2011)	this	study	began	with	an	inductive	investigation	of	the	topic,	followed	by	a	

deductive	phase	that	tested	the	concepts	discovered	during	the	qualitative	phase.	Some	

of	the	findings	of	the	qualitative	phase,	such	as	the	importance	of	self-efficacy	to	

mHealth	adoption,	and	the	widespread	practice	of	online	health	information	seeking	

behaviour	by	those	that	have	successfully	adopted	mHealth,	were	confirmed	by	the	

quantitative	phase.	However,	one	qualitative	finding,	the	importance	of	

multidimensional	health	locus	of	control	to	mHealth	adoption,	was	not	confirmed	by	the	

quantitative	analysis.	Other	findings	emerged	from	the	quantitative	phase	that	had	not	

been	envisaged	during	the	qualitative	phase.	For	example,	the	correlation	between	

demographic	variables	and	mHealth	adoption	was	not	significant,	but	a	high	and	

positive	correlation	was	found	between	the	frequency	of	mobile	device	use	and	mHealth	

adoption.	These	findings	added	depth	to	this	research	project	that	the	qualitative	data	

alone	would	not	have	revealed.			

	

6.2	The	context	of	this	research	project	
	

This	research	is	situated	at	the	intersection	of	type	2	diabetes	self-management	

and	mHealth	adoption.	The	goal	was	to	find	common	characteristics	among	individuals	

diagnosed	with	type	2	diabetes	who	also	use	mHealth	to	facilitate	their	self-

management	behaviours.	This	research	found	that	effective	self-management	behaviour,	

resulting	from	strong	self-efficacy,	was	a	crucial	component	of	mHealth	adoption	among	

the	participants	that	were	interviewed	and	surveyed.	At	the	outset	of	the	project	the	

crucial	role	that	effective	self-management	plays	in	successful	mHealth	adoption	was	not	

envisaged.		
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In	addition,	this	research	found	OHISB	was	practiced	by	those	who	were	also	

utilising	mHealth	to	facilitate	their	self-management	in	some	way.	Frequency	of	mobile	

device	use,	for	tasks	that	fall	outside	the	healthcare	context,	also	correlates	to	mHealth	

engagement.		

Studies	on	mHealth	interventions	for	chronic	conditions	such	as	type	2	diabetes	

have	reported	mixed	results.	Many	have	been	positive,	but	some	have	expressed	

concerns	about	the	quality	and	comparability	of	research	in	this	field	(Bonoto	et	al.,	

2017;	Garabedian	et	al.,	2015;	Hou	et	al.,	2016;	Whitehead	&	Seaton,	2016).	Evidence	

has	been	reported	on	the	beneficial	outcomes	for	individuals	who	have	engaged	with	

digital	interventions	(Hood	et	al.,	2016;	Nijland	et	al.,	2009;	Pal	et	al.,	2013;	Stellefson	et	

al.,	2013),	however	the	vast	majority	of	published	research	looks	at	the	effectiveness	of	a	

single	mobile	or	digital	intervention,	and	assesses	its	effectiveness	based	on	clinical	

outcomes.	This	research	project	goes	beyond	a	unilateral	view	of	the	effectiveness	of	a	

single	app	on	an	individual’s	physiological	data,	and	instead	looks	for	factors	that	

explain	why	certain	people	are	more	predisposed	to	mHealth	adoption	than	others.	The	

central	finding	that	emerged	from	the	data,	that	effective	self-management	correlates	to	

mHealth	adoption,	contributes	to	this	field	by	highlighting	a	perspective	that	has	not	

been	considered	by	previous	research.		

	

6.3	Outcome	measures	
	

The	quantitative	data	analysis	undertaken	in	this	research	project	is	based	on	self-

reported	measures	of	the	key	concepts	that	were	tested,	namely	self-efficacy,	MHLOC,	

OHISB,	digital	literacy	on	a	mobile	device,	frequency	of	mobile	device	use,	and	mHealth	

adoption.	Much	of	the	existing	research,	specifically	quantitative	randomised	control	

trials	of	mHealth	technology,	focuses	on	a	clinical	outcome	of	reduced	blood	glucose	or	

HbA1c	as	the	measure	of	successful	adoption.	Because	this	research	is	not	specifically	

focussed	on	the	adoption	of	one	particular	app	or	device,	but	encompasses	a	broader	

outlook	as	far	as	the	adoption	and	mHealth	is	concerned,	the	participants’	self-reported	

levels	of	adoption	across	a	range	of	different	factors	were	utilised.		

In	their	paper	that	discusses	the	relevance	and	increasing	popularity	of	mixed	

methods	in	telehealth	research	Caffery,	Martin-Khan	and	Wade	(2017)	list	three	key	

outcome	measures	that	are	appropriate	and	of	interest	to	stakeholders	in	this	field:	
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Clinical	outcomes	that	represent	provider	and	professional	perspectives;	the	impact	on	

health	related	or	general	quality	of	life	that	represent	the	patient	perspective;	and	

resource	utilisation	that	represents	the	payer	and	societal	perspective.	Clearly	this	

research	project	sits	within	the	health	related	or	general	quality	of	life	domain,	a	

perspective	that	Caffrey	et	al.	(2017)	explain	is	well	suited	to	mixed	methods	research	

because	it	asks	‘what	has	happened	and	why’	(p.	766)	from	a	patient’s	point	of	view.		

	

6.4	Findings	from	the	qualitative	phase	
	

This	study	began	with	the	question	of	whether	the	existing	research	into	the	digital	

divide	(Hargittai,	2002;	van	Dijk,	2012)	applies	to	the	context	of	healthcare,	in	particular	

the	self-management	of	type	2	diabetes.	The	importance	of	self-management,	and	the	

behavioural	change	that	is	so	important	to	implement	following	diagnosis	with	type	2	

diabetes,	was	also	acknowledged	during	the	qualitative	research	phase.	Theories	of	self-

efficacy	(Bandura,	1977)	and	MHLOC	(Wallston,	1992)	that	are	well	established	in	self-

management	literature	were	considered	during	formulation	and	analysis	of	the	semi-

structured	interviews	that	initiated	the	investigation.		

	

6.4.1	An	emergent	theoretical	framework	
	

Both	digital	engagement	and	self-management	proficiency	affected	the	outcome	of	

mHealth	adoption.	Individuals	were	identified	and	plotted	depending	their	levels	of	self-

management	proficiency	on	one	axis	and	their	mobile	digital	engagement	on	the	other	

axis	(see	Figure	4,	Chapter	4,	p.	111),	this	sub-divided	the	participants	into	four	

quadrants.	Those	in	the	first	quadrant	were	successfully	utilising	mHealth	to	facilitate	

their	self-management	behaviours.	The	second	quadrant	comprised	those	that	were	

effectively	managing	their	condition	without	the	assistance	of	mobile	digital	technology.	

The	third	quadrant	contained	participants	that	were	poor	at	self-management	and	also	

fell	short	of	meaningful	mobile	digital	engagement.	Those	in	the	fourth	quadrant	

exhibited	higher	levels	of	mobile	digital	engagement,	but	fell	short	of	successful	self-

management	practice.		

While	there	are	no	strict	boundaries	between	the	four	types,	this	framework	was	a	

useful	tool	to	further	investigate	why	some	people	may	be	more	adept	at	utilising	mobile	
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digital	technologies	to	facilitate	their	self-management.	Therefore,	this	framework	was	

utilised	throughout	this	thesis.	The	completed	framework	(Figure	4,	Chapter	4,	p.	111)	

showed	that	those	in	quadrant	one	who	were	successfully	utilising	mHealth	to	facilitate	

self-management	behaviours	held	the	key	to	understanding	why	some	individuals	were	

better	at	engaging	with	digital	technology	to	support	healthy	activities.	This	was	because	

the	combination	of	high	levels	of	self-management	proficiency	and	mobile	digital	

engagement	produced	the	circumstances	required	to	successfully	adopt	mHealth.	

However,	high	levels	of	mobile	digital	engagement	were	not	unique	to	the	participants	in	

quadrant	one.	Individuals	in	quadrant	four	also	displayed	high	levels	of	mobile	digital	

engagement,	sometimes	in	excess	of	those	in	quadrant	one,	but	they	did	not	utilise	

mobile	or	digital	technology	as	effectively	to	self-manage	their	diabetes.		

The	differences	between	those	in	quadrants	one	and	four	was	crucial	to	

understanding	why	some	individuals	are	more	predisposed	to	adopting	mHealth	to	

facilitate	self-management.	This	is	because	the	lower	levels	of	self-management	

proficiency	exhibited	by	individuals	in	quadrant	four,	compared	with	those	in	quadrant	

one,	point	to	the	fact	that	it	is	effective	self-managers	who	adopt	mHealth.	This	may	be	

because	they	see	the	potential	that	mHealth	holds	for	making	their	lives	easier	in	terms	

of	administering	and	executing	the	complex	and	challenging	behavioural	changes	that	

living	with	type	2	diabetes	entails.	Despite	the	fact	that	individuals	in	quadrant	four	are	

digitally	engaged,	and	utilise	mobile	devices	for	a	variety	of	tasks	and	functions	in	their	

everyday	lives,	they	do	not	manage	their	health	condition	effectively,	and	do	not	engage	

with	mHealth	in	any	meaningful	way.	Therefore,	despite	the	fact	that	a	certain	level	of	

mobile	digital	engagement	is	clearly	a	necessary	prerequisite	of	mHealth	adoption,	it	is	

not	sufficient	in	isolation	to	trigger	effective	engagement	with	mobile	devices	in	order	to	

facilitate	self-management	behaviours.	This	is	an	important	finding	because	it	confirms	

studies	that	have	shown	how	the	precondition	of	digital	engagement	is	critical	to	

resulting	benefits	(Park,	2017).		

	

6.4.2	The	utility	of	technology	
	

The	utility	of	technology	was	also	found	to	be	an	important	element	of	mHealth	

adoption	by	the	qualitative	analysis.	This	describes	the	attitude	of	some	interview	

participants	towards	technology,	and	their	explanation	that	there	had	to	be	a	practical	
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use	for	the	IT	they	adopted.	Technology	had	to	fulfil	a	specific	need	in	their	lives,	or	

perform	an	existing	task	in	a	more	efficient	or	satisfactory	way.	Technology	would	not	be	

adopted	to	perform	a	task	solely	because	it	presented	a	newer	or	different	way	to	fulfil	a	

function.		

This	distinction	echoes	uses	and	gratifications	theory	(Blumler	&	Katz,	1974;	Katz,	

Blumler,	&	Gurevitch,	1973),	which	aims	to	explain	why	individuals	choose	one	form	of	

communication	media	over	another	by	understanding	the	psychological	and	social	

needs	of	the	user	that	explain	their	motivation	for	engaging	with	a	specific	form	of	

mediated	communications	(Salahshour	Rad,	Nilashi,	&	Mohamed	Dahlan,	

2018).	Ruggiero	(2000)	explains	how	uses	and	gratifications	theory	has	to	evolve	from	

the	theoretical	approaches	that	were	relevant	to	the	initial	stages	of	mass	

communication	mediums	such	as	newspapers,	radio	and	TV,	to	encompass	motivations	

to	use	internet	based	and	computer	mediated	communications	and	their	associated	

technologies.	Ruggiero	(2000)	also	argues	that	the	basic	questions	for	uses	and	

gratifications	scholars	remain	unchanged,	and	are	centred	upon	why	certain	individuals	

adopt	one	particular	form	of	mediated	communication	over	another,	and	what	exactly	

the	associated	gratifications	are	that	they	received	from	that	engagement.		

The	conceptualisation	of	utility	of	technology	in	this	research	study	also	mirrors	

Macdonald	et	al.’s	(2018)	description	of	perceived	usefulness	of	technology.	Their	

systematic	review	of	48	studies	looked	at	enablers	and	barriers	to	using	two-way	

information	communication	technology	to	support	diabetes	self-management.	They	

found	that	if	patients	perceived	technology	to	be	beneficial,	they	were	more	likely	to	

enrol	and	continue	to	engage.	Perceived	usefulness	of	technology	was	influenced	by	the	

number	and	type	of	functions	offered,	the	degree	of	mobility	and	flexibility	of	the	device	

platform,	and	the	degree	of	integration	with	an	individual’s	existing	systems	and	

databases.		

Macdonald	et	al.’s	(2018)	review	also	identified	that	individuals	liked	visualisation	

of	data,	which	was	also	apparent	with	some	of	the	interview	participants	in	this	study.	

Macdonald	et	al.	(2018)	reported	that	the	mobility	and	flexibility	afforded	by	mobile	

devices	was	an	important	element	of	enhanced	adoption.	Mobile	phone	interfaces	were	

preferred	to	personal	computer	interfaces,	even	if	the	phone	was	less	user	friendly	or	

only	allowed	for	brief	SMS	feedback.		
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The	argument	for	utility	of	technology	expressed	by	some	of	the	participants	

interviewed	for	this	study	also	reflects	Huygens	et	al.’s	(2016)	discussion	of	the	expected	

benefits	of	eHealth	interventions.	Huyens	et	al	(2016)	suggest	that	the	expected	benefits	

of	eHealth	may	be	a	predictor	of	the	willingness	of	chronic	disease	patients	to	engage,	

and	that	the	factor	of	perceived	usefulness	that	is	present	in	the	technology	acceptance	

model	(Davis,	1985)	could	serve	as	a	useful	concept	to	predict	eHealth	engagement.	

Further	research	that	investigates	the	utility	or	perceived	usefulness	of	technology	in	

order	to	facilitate	the	self-management	of	type	2	diabetes	could	yield	additional	relevant	

results.	

One	of	the	challenges	of	researching	this	area	of	mHealth	adoption	is	the	rapidly	

evolving	technology.	As	more	sophisticated	tools	become	available,	it	is	feasible	that	

some	of	the	barriers	to	mHealth	adoption	may	be	negated	or	attenuated	by	app	and	

device	development.	In	recent	years	it	has	become	clear	that	elements	such	as	feedback	

built	into	apps	(Chow	et	al.,	2016;	Hou	et	al.,	2016;	Kitsiou	et	al.,	2017)	and	gamification	

(de	Ridder,	Kim,	Jing,	Khadra,	&	Nanan,	2017)	may	progress	sustained	engagement	with	

mHealth,	as	well	as	improve	clinical	outcomes	for	individuals	with	type	2	diabetes.	

Games	and	social	networks	have	experienced	huge	increases	in	popularity.	Some	social	

media	platforms	now	facilitate	access	to	games	that	can	be	played	within	people’s	social	

networks,	on	their	mobile	devices	(Leaver	&	Willson,	2015).	Increasing	numbers	of	

people	are	engaging	with	games	in	this	way,	incorporating	game	play	into	their	everyday	

lives	(Willson,	2015).	However,	these	specific	issues	fell	beyond	the	scope	of	this	

research	project.		

	

6.5	Linking	the	qualitative	and	quantitative	phases	
	

The	qualitative	phase	of	the	study	revealed	two	important	factors,	digital	

engagement,	and	self-management	proficiency	with	its	related	sub-factors	of	MHLOC	

and	self-efficacy.	These	factors	were	operationalised	in	the	quantitative	phase	of	the	

research	and	measured	with	self-administered	online	surveys.		

Previous	research	has	shown	that	engagement	with	mHealth	can	benefit	

individuals	diagnosed	with	type	2	diabetes,	by	improving	their	health	outcomes	(El-

Gayar	et	al.,	2013a;	Garabedian	et	al.,	2015).	The	huge	number	of	available	apps	that	

assist	with	diabetes	management	(Hood	et	al.,	2016;	Tamony	et	al.,	2015)	highlights	the	
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potential	that	mHealth	holds	to	engage	those	diagnosed	with	the	condition.	However,	in	

order	to	interact	with	mHealth	technology	some	level	of	digital	literacy	is	clearly	

necessary.	Possessing	the	required	digital	skills	to	navigate	the	internet	are	a	crucial	

component	of	online	engagement	(Hargittai,	2002;	Park	et	al.,	2013).	But	there	is	no	

previous	research	that	reveals	whether	increasing	levels	of	digital	literacy	would	lead	to	

higher	levels	of	mHealth	adoption.			

The	data	collected	during	this	research	project	made	it	possible	to	investigate	

whether	some	of	the	factors	that	impact	the	digital	divide	transfer	to	a	healthcare	

context,	and	whether	some	of	the	same	issues	that	impinge	upon	online	engagement	

also	constitute	barriers	to	mHealth	adoption.	Previous	research	has	shown	that	age	

(Hargittai,	2002),	levels	of	education	(Hargittai	&	Hinnant,	2008),	economic	

disadvantage	(Hargittai,	2010;	Livingstone	&	Helsper,	2007;	Robinson,	2009),	and	

gender	(Hargittai,	2010)	can	impact	online	engagement	and	web	know	how.	However,	

the	quantitative	data	from	this	research	project	produced	no	significant	correlations	

between	mHealth	adoption	and	age,	levels	of	education,	levels	of	household	income	or	

gender	(Table	14,	Chapter	5,	p.	154).		

The	multiple	indicators	that	make	up	the	overall	concept	of	mHealth	adoption	to	

facilitate	type	2	diabetes	self-management	were	based	on	Park	et	al.’s	(2016)	

categorisation	of	‘compelled’	or	‘empowered’	(p.	27)	behaviours.	mHealth	adoption	on	

smartphones	and	tablet	devices	was	measured	and	reported	separately,	but	also	

combined	to	produce	a	mean	measurement	for	the	purpose	of	reporting	the	broader	

measure	of	‘mHealth	adoption	with	both	devices’.	This	level	of	analysis	was	not	possible	

during	the	qualitative	phase	of	the	research.	This	level	of	rigour	provides	an	expanded	

and	detailed	analysis	of	the	nuances	of	mHealth	adoption,	and	how	they	relate	to	the	

various	independent	variables	that	were	measured.		

The	different	correlations	for	smartphones	and	tablets	recorded	by	the	

quantitative	phase	of	research	highlight	the	fact	that	although	the	two	are	often	grouped	

together	and	labelled	as	‘mobile	devices’,	they	are	inherently	different.	They	share	

common	features	and	operating	systems,	are	capable	of	installing	and	running	the	same	

mobile	apps,	and	migrating	common	content	from	one	to	the	other.	But	most	of	the	

participants	interviewed	for	the	qualitative	phase	of	data	collection	reported	that	they	

rarely	took	their	tablet	devices	outside	the	home	environment.	Smartphones	are	smaller	

than	tablet	devices,	and	are	designed	to	be	kept	with	a	person	throughout	the	day.	It	is	
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possible	that	the	higher	level	of	portability	associated	with	smartphones	gives	them	

greater	utility	and	makes	them	a	more	appropriate	device	for	some	of	the	activities	that	

are	required	to	engage	in	habitual	type	2	diabetes	self-management,	such	as	recording	

physiological	information	about	one’s	health.		

Tracking	dietary	intake	is	another	example	of	a	habitual	self-management	

behaviour	that	might	be	easier	on	a	smartphone	than	on	a	tablet	device.	MyFitnessPal	is	

a	popular	app,	it	was	the	most	common	app	utilised	by	survey	participants	in	

conjunction	with	a	smartwatch	or	fitness	tracker,	twice	as	popular	as	any	other	(see	

Figure	7,	Chapter	5,	p.	161).	It	is	probably	more	convenient	for	most	people	to	record	

food	intake	on	MyFitnessPal	with	a	smartphone	rather	than	a	tablet	device.	Not	all	meals	

are	eaten	in	the	home,	and	previous	research	has	suggested	that	the	mobility	of	tablet	

devices	can	be	restricted	to	the	home	environment	(Burford	et	al.,	2016).	When	Roz1	

was	interviewed	during	the	qualitative	stage	of	data	collection,	she	explained	that	she	

tracked	food	intake	on	more	than	one	app	on	her	tablet	device	but	not	her	smartphone.	

But	when	she	ate	out	she	would	have	to	remember	the	food	she	had	eaten	and	enter	it	

into	her	iPad	when	she	returned	home.	This	would	probably	be	considered	inconvenient	

and	unnecessary	by	most	people	who	utilise	smartphones	in	their	everyday	lives,	as	it	is	

much	easier	to	enter	dietary	data	into	a	smartphone	app	that	you	have	with	you	

wherever	you	are	eating.	Roz	is	probably	not	typically	representative	of	mobile	device	

users	as	she	was	only	introduced	to	an	iPad	as	part	of	a	previous	research	study	

(Burford	et	al.,	2016),	and	has	only	acquired	a	smartphone	since	learning	to	use	a	tablet	

device.	All	of	the	self-management	apps	and	digital	self-management	activities	that	Roz	

engages	with	are	carried	out	on	her	tablet	device,	and	not	on	her	smartphone.	A	more	

typical	user	of	mobile	devices	might	engage	with	apps	that	they	need	to	utilise	outside	

the	home	environment	on	a	smartphone	rather	than	a	tablet	device	that	stayed	at	home.		

	
	
	
	
	
	
	
	

	
1	Roz	was	situated	in	quadrant	one	on	the	participants'	quadrant	(Figure	4).	
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6.6	Findings	from	the	quantitative	phase	
	

6.6.1	Mobile	digital	engagement	
		

Mobile	device	digital	literacy	is	an	obvious	prerequisite	to	mHealth	adoption.	

Without	it	someone	would	not	be	able	to	operate	a	mobile	device	for	any	function,	

including	health	management.	However,	it	was	still	important	to	measure	this	concept	in	

the	quantitative	phase.	The	importance	of	mobile	device	digital	literacy	would	be	

revealed	if	elevated	levels	were	correlated	to	higher	levels	of	mHealth	adoption.	

Significant	positive	correlations	were	found	between	mobile	device	digital	literacy	and	

mHealth	adoption	for	both	smartphones	and	tablet	devices.	But	when	the	mean	of	both	

devices	together	was	considered	the	positive	correlation	fell	slightly	short	of	the	

threshold	required	for	significance.	These	results	illustrate	that	mobile	device	digital	

literacy	is	important	to	mHealth	adoption,	although	it	must	also	be	acknowledged	that	a	

lack	of	literacy	would	clearly	constitute	a	significant	barrier	to	any	meaningful	

engagement.		

This	supports	research	by	Park,	Burford,	Nolan	and	Hanlen	(2016)	who	found	that	

appropriate	levels	of	digital	literacy	were	necessary	to	effectively	engage	with	tools	and	

technology	that	facilitate	type	2	diabetes	self-management.		Jeffrey	et	al.	(2019)	also	

found	that	poor	technological	literacy	was	a	barrier	to	the	adoption	of	apps	to	help	self-

manage	type	2	diabetes.		

What	was	not	expected	were	the	results	that	recorded	stronger	levels	of	significant	

correlation	between	mHealth	adoption	and	frequency	of	mobile	device	use	(Table	16,	

Chapter	5,	p.	157).	This	suggest	that	the	more	often	a	user	engages	with	a	mobile	device,	

the	more	likely	they	are	to	appreciate	the	utility	that	smartphones	or	tablet	devices	offer,	

and	therefore	be	more	likely	to	utilise	them	to	facilitate	self-management	of	type	2	

diabetes.		

	

6.6.2	Mobile	device	use	
	

Consistent	with	existing	studies	on	frequent	access	leading	to	beneficial	uses,	the	

results	in	this	study	revealed	a	strong	correlation	between	mHealth	adoption	and	the	

frequency	of	use	of	mobile	devices.	These	results	suggest	that	it	is	the	frequency	of	
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device	use	for	factors	other	than	communication,	namely	information,	entertainment	

and	ecommerce,	that	are	stronger	indicators	of	mHealth	adoption.	This	may	be	because	

smartphones	are	now	so	ubiquitous	in	society,	that	their	use	for	communication	

purposes	is	a	less	useful	indicator	of	digital	engagement	than	their	utilisation	for	other	

purposes.	However,	if	individuals	frequently	engage	with	smartphones	and	tablet	

devices	for	reasons	other	than	communication	this	could	indicate	a	more	sophisticated	

level	of	mobile	digital	engagement	that	also	predicts	mHealth	adoption	to	facilitate	self-

management.			

Hargittai	and	Hinnant	(2008)	found	that	individuals	with	higher	levels	of	self-

reported	online	skills	are	more	likely	to	visit	capital	enhancing	websites,	so	an	elevated	

level	of	digital	engagement	leads	to	a	type	of	online	interaction	that	is	ultimately	more	

beneficial	to	an	individual.	While	Hargittai	and	Hinnant	(2008)	express	caution	in	terms	

of	the	generalisation	of	their	findings	from	their	sample	of	18	to	26	year-old	Americans,	

the	principle	that	they	establish	may	also	be	relevant	to	interpreting	the	findings	of	this	

research	project.	Frequency	of	mobile	device	use	for	activities	beyond	communication,	

explains	mHealth	adoption	for	the	sample	of	individuals	who	have	been	diagnosed	with	

type	2	diabetes.	The	frequency	of	mobile	device	use	for	activities	other	than	

communication	suggests	engagement	at	a	more	sophisticated	level	than	is	required	for	

interaction	through	phone	calls,	SMS	and	email	contact.	While	those	in	Hargittai	and	

Hinnant’s	(2008)	sample	with	higher	online	skill	levels	engaged	with	online	resources	

that	were	more	beneficial	to	them,	similarities	could	be	drawn	to	the	sample	in	this	

research	project	who	were	more	likely	to	adopt	mHealth	for	self-management,	based	on	

their	frequency	of	mobile	device	use	for	activities	that	go	beyond	basic	communication.				
	
	

6.6.3	Self-efficacy	and	self-management	proficiency	
	

	 The	quantitative	phase	showed	how	diabetes	self-management	self-efficacy	

drives	mHealth	adoption	on	both	smartphones	and	tablet	devices.	mHealth	adoption	on	

smartphones	alone	positively	correlated	to	an	individual’s	self-efficacy	(r=	.128,	p<.05),	

as	it	did	for	those	who	adopted	mHealth	on	mobile	tablet	devices	(r=	.144,	p<.05)	(Table	

9,	Chapter	5,	p.	144).	When	mHealth	adoption	on	both	smartphones	and	mobile	tablet	

devices	were	considered	together,	it	correlated	to	self-efficacy	at	a	higher	level	of	
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significance	(r=	.143,	p<.01)	(Table	9,	Chapter	5,	p.	144).	This	shows	that	individuals	

who	are	confident	that	they	have	the	skills	and	abilities	necessary	to	effectively	self-

manage	their	diabetes	are	most	likely	to	also	use	mobile	devices	to	facilitate	their	self-

management,	if	they	also	possess	the	digital	skills	that	are	necessary	to	engage.		

Despite	the	paucity	of	previous	research	on	self-efficacy	and	mHealth	adoption,	the	

positive	correlations	between	self-management	behaviours	when	carried	out	on	mobile	

devices	and	self-efficacy	were	not	a	complete	surprise.	There	is	a	logical	rationale	to	link	

those	activities,	considering	the	utility	of	smartphones	and	the	widespread	availability	

of	free	and	paid	for	apps	that	keep	a	record	of	biometric	data,	and	promote	the	

management	of	diet	and	exercise	regimes.	Previous	research	has	highlighted	the	link	

between	self-efficacy	and	self-care	behaviours	(Al	Aboudi	et	al.,	2016;	Bean	et	al.,	2007;	

Bohanny,	et	al.,	2013;	Dehghan	et	al.,	2017;	King	et	al.,	2010;	Sarkar	et	al.,	2006).	

However,	there	has	been	no	previously	published	research	linking	self-efficacy	and	

diabetes	self-management	activities	carried	out	with	mobile	devices.	This	highlights	the	

fact	that	this	research	project	considers	a	completely	new	dimension	of	mHealth	

adoption.		

Kim,	Faw	and	Michaelides’	(2017)	investigation	of	the	use	of	an	mHealth	

application	for	weight	loss	did	report	that	self-efficacy	had	a	positive	impact	on	the	

persistence	of	food	logging	with	a	smartphone	app,	and	that	finding	does	bear	

similarities	to	this	research	project’s	establishment	of	a	relationship	between	self-

efficacy	and	mHealth	adoption	to	facilitate	the	self-management	of	type	2	diabetes.	But	

it	is	also	important	to	acknowledge	that	Kim	et	al.’s	(2017)	measurement	of	self-efficacy	

was	based	on	a	different	self-reported	scale	to	measure	general	self-efficacy,	whereas	

this	research	project	employed	McDowell	et	al.’s	(2005)	Australian	English	version	of	

the	diabetes	management	self-efficacy	scale.	McDowell	et	al.’s	(2005)	scale	specifically	

explores	the	efficacy	expectations	individuals	have	as	far	as	managing	type	2	is	

concerned.	The	scale	utilised	by	Kim	et	al.	(2017)	asked	participants	about	general	

attitudes	towards	non-specific	tasks	such	as	‘When	I	make	plans,	I	am	certain	I	can	make	

them	work;	If	I	can’t	do	a	job	the	first	time,	I	keep	trying	until	I	can;	and	I	give	up	on	

things	before	completing	them’	(p.	398).		

In	addition,	scant	detail	is	available	on	the	medical	challenges	facing	the	

participants	in	Kim	et	al.’s	(2017)	research	study.	Individuals	who	were	paying	users	of	

the	Noom	weight	loss	app	were	targeted	and	incentivised	with	a	one-month	free	
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subscription	and	entry	into	a	prize	draw	to	win	$50	Amazon	gift	certificates	to	

participate	in	the	survey,	and	allow	their	data	from	the	app	to	be	accessed.	Participants	

in	this	research	study	were	all	diagnosed	with	type	2	diabetes,	but	it	is	very	likely	that	

some	were	also	suffering	from	other	comorbidities	that	were	not	recorded	by	the	online	

surveys.	Given	the	disparity	in	participants,	and	the	differences	in	specific	

measurements	that	were	undertaken,	it	is	difficult	to	draw	direct	comparisons	between	

the	results	achieved	by	Kim	et	al.’s	(2017)	study	and	the	findings	of	this	research	project.	

However,	given	the	lack	of	any	other	research	that	investigates	connections	between	

self-efficacy	and	mHealth	engagement,	the	similar	connections	that	the	two	different	

studies	draw	between	the	concepts	is	notable.		

The	connection	between	diabetes	management	self-efficacy	and	mHealth	adoption	

revealed	by	this	research	could	lead	to	improvements	in	mHealth	adoption	to	facilitate	

self-management.	This	could	happen	if	levels	of	self-efficacy	could	be	improved	in	

individuals	who	have	been	diagnosed	with	type	2	diabetes.	Bohanny	et	al.	(2013)	call	for	

strategies	to	improve	self-efficacy	in	diabetes	education	programs	in	order	to	promote	

improved	self-care	behaviours.	Any	improvement	in	self-efficacy	could	also	contribute	to	

improved	rates	of	mHealth	adoption	to	facilitate	self-management.		

	

6.6.4	Multidimensional	Health	Locus	of	Control	
	

In	contrast	to	self-efficacy	there	were	no	statistically	significant	correlations	

between	mHealth	adoption	for	the	self-management	of	type	2	diabetes	and	MHLOC	in	

any	of	its	interpretations.	With	the	exception	of	three	individual	self-management	

behaviours	carried	out	on	tablet	devices,	all	other	behaviours	had	weak	positive	

correlations	between	internality	and	mHealth	adoption	(Table	11,	Chapter	5,	p.	148).	All	

self-management	behaviours	carried	out	on	smartphones	produced	a	pattern	of	weak	

positive	correlations	(Table	11,	Chapter	5,	p.	148).	Although	this	trend	of	positive	

associations	between	internality	and	mHealth	adoption	suggests	a	connection	between	

the	two,	the	strong	significant	results	achieved	by	self-efficacy	clearly	marks	it	out	as	the	

key	independent	variable.	Although	the	qualitative	analysis	suggested	a	link	between	

internality	on	the	MHLOC	scale	and	mHealth	adoption,	the	quantitative	results	do	not	

confirm	that	association	at	any	levels	of	significance.	



	

Chapter	6	 175	

Overall,	the	data	revealed	a	mixed	picture	of	the	relationship	between	externality	

due	to	chance	and	mHealth	adoption.	Three	behaviours	achieved	weak	positive	

correlations:	‘Engaging	with	other	people	about	type	2	diabetes,	individually	or	in	online	

forums	or	social	media’,	'Finding	information	about	type	2	diabetes’,	and	

‘Communicating	with	a	doctor	or	other	health	professional’	(Table	11,	Chapter	5,	p.	148).	

All	other	behaviours	produced	weak	negative	correlations,	with	the	exception	of	the	

statistically	significant	negative	correlation	achieved	by	‘Measuring	or	recording	

information	about	your	health	such	as	blood	glucose	levels	or	blood	pressure’	on	a	tablet	

device.	Given	these	results,	the	concept	of	externality	due	to	chance	cannot	be	

considered	a	barrier	or	an	enabler	for	mHealth	adoption.		

While	externality	due	to	powerful	others	did	positively	correlate	with	three	

measurements	of	mHealth	adoption	for	the	self-management	of	type	2	diabetes,	on	

smartphones	or	tablet	devices	in	isolation,	or	when	both	types	of	device	considered	

together,	the	correlations	did	not	reach	the	threshold	required	for	statistical	significance	

(Table	11,	Chapter	5,	p.	148).	This	indicates	that	those	who	acknowledge	the	importance	

of	other	people	that	influence	their	diabetes	self-management	are	not	necessarily	

dissuaded	from	adopting	mHealth.			

A	mixed	pattern	of	positive	and	negative	correlations	was	produced	between	the	

individual	multiple	indicators	of	different	behaviours	that	constituted	mHealth	adoption	

and	externality	due	to	powerful	others	(Table	11,	Chapter	5,	p.	148).	Three	behaviours	

carried	out	on	smartphones	negatively	correlated,	while	four	recorded	positive	

associations.	Two	behaviours	carried	out	on	tablet	devices	negatively	correlated,	while	

five	recorded	positive	associations.	Two	separate	behaviours	that	formed	part	of	the	

multiple	indicators	did	produce	statistically	significant	positive	correlations,	these	were	

‘Finding	information	about	type	2	diabetes’	on	both	smartphones	and	tablet	devices,	and	

using	a	smartphone	for	‘Communicating	with	a	doctor	or	other	health	professional’.		

These	findings	demonstrate	that	those	who	are	influenced	by	powerful	others	may	

also	engage	more	in	OHISB.	It	is	also	possible	that	some	of	those	powerful	others	who	

are	influential	exist	in	an	online	environment,	either	on	social	media	platforms,	websites	

or	blogs,	where	the	line	between	powerful	others	and	online	health	information	seeking	

may	become	blurred.		

Those	who	exhibit	externality	due	to	powerful	others	may	be	engaging	with	online	

influencers	in	discussion	forums	for	individuals	who	have	been	diagnosed	with	type	2	
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diabetes.	That	could	explain	the	high	correlation	between	mHealth	adoption	and	OHISB	

for	individuals	who	display	externality	due	to	powerful	others.	It	is	important	to	note	

that	Wallston	(1993)	highlighted	the	possibility	of	individuals	displaying	characteristics	

that	could	make	them	score	highly	for	both	internality	and	externality.	The	two	values	

are	not	mutually	exclusive,	so	the	finding	that	suggests	a	connection	between	OHISB	and	

mHealth	adoption	in	individuals	that	display	externality	due	to	chance	should	not	be	

considered	an	anomaly.		

No	statistically	significant	correlations	were	found	between	externality	due	to	

doctors	on	the	MHLOC	scale	and	mHealth	adoption	for	the	self-management	of	type	2	

diabetes.	The	overall	relationship	between	these	variables	is	unclear,	with	different	

mobile	devices	producing	weak	negative	and	weak	positive	correlations	(Table	11,	

Chapter	5,	p.	148).	The	analysis	of	individual	multiple	indicators	of	mHealth	adoption	

also	produced	mixed	correlations,	although	none	that	reached	the	threshold	required	to	

achieve	statistical	significance.		

The	quantitative	analysis	did	reveal	a	strong	statistically	significant	correlation	

between	externality	due	to	doctors	and	self-efficacy.	This	suggests	that	some	of	those	

surveyed	hold	strong	beliefs	as	far	as	their	efficacy	expectations	and	self-managing	type	

2	diabetes	is	concerned,	while	also	having	trust	in	their	doctors	and	clinicians.	The	

operational	definitions	that	were	used	in	the	survey	to	measure	MHLOC	externality	due	

to	doctors	were	three	statements	answered	with	a	Likert	scale	with	six	response	

categories	rated	from	strongly	disagree	to	strongly	agree,	with	no	neutral	option.	There	

is	no	similarity	between	these	statements	and	the	14	questions	asked	in	the	survey	to	

measure	diabetes	self-management	self-efficacy,	that	were	based	on	McDowell	et	al.’s	

(2005)	scale.	Therefore,	the	strong	statistically	significant	correlation	between	the	two	

measures	is	not	the	result	of	similarity	of	measurement	construction.		

The	connection	between	self-efficacy	and	externality	due	to	doctors	was	not	

expected,	particularly	because	four	of	the	eight	qualitative	participants	that	were	rated	

as	good	self-managers,	namely	Mabel,	Roz,	Darren	and	Claire2,	had	expressed	doubts	

and	disappointment	at	the	advice	they	had	received	from	some	of	their	medical	

practitioners.	It	is	of	course	important	to	recognise	that	while	the	correlation	between	

these	two	variables	is	notable,	no	direction	of	causality	can	be	inferred	from	the	finding,	

	
2	Mabel,	Roz,	Darren,	and	Claire	were	all	situated	in	quadrant	one	on	the	participants'	quadrant	(Figure	4).	
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and	the	two	variables	cannot	be	considered	as	dependent	or	independent	based	on	the	

results	of	the	survey	that	was	undertaken.		

It	is	not	uncommon	for	people	to	simultaneously	hold	both	internal	and	external	

health	locus	of	control	beliefs	(Wallston	et	al.,	1994;	Wallston	&	Strudler	Wallston,	

1982),	and	Wallston	et	al.	(1978)	have	highlighted	small	but	significant	negative	

correlations	between	internality	and	externality	chance.	In	light	of	these	connections	the	

correlation	between	externality	due	to	doctors	and	self-efficacy	that	was	revealed	in	the	

data	is	not	incompatible.	Nugent,	Carson,	Zammitt,	Smith,	and	Wallston	(2015)	found	

that	internality	highlighted	individuals’	acknowledgement	of	responsibility	for	adopting	

self-management	behaviours	to	control	their	type	2	diabetes,	however,	externality	could	

indicate	acceptance	that	a	health	professional	was	ultimately	responsible	for	

administering	and	making	decisions	about	their	healthcare.	Rick3	confirmed	this	

association	during	his	interview	when	he	stated	that	his	doctor	had	the	responsibility	

for	prescribing	his	medication	whilst	he	accepted	the	responsibility	for	taking	it.		

Bennett,	Goldstein,	Gathright,	Hughes	and	Latner	(2017)	found	that	internality	and	

externality	powerful	others	explained	significant	variance	for	the	willingness	to	use	

apps	and	online	trackers	for	health	management.	However,	their	sample	of	276	college	

students,	only	1.45%	of	whom	reported	their	age	as	over	26	years,	may	not	be	relevant	

to	those	diagnosed	with	type	2	diabetes,	which	is	a	condition	that	usually	effects	people	

later	in	life.		

	

6.6.5	Online	Health	Information	Seeking	Behaviour	
	

The	initial	data	analysis	of	the	qualitative	interviews	highlighted	OHISB	as	an	

important	activity	among	those	that	were	successfully	engaging	with	mHealth	in	order	

to	facilitate	their	self-management.	Acquiring	knowledge	about	health	is	an	important	

element	of	self-management	(Park	et	al.,	2016),	and	the	convenient	access	to	online	

sources	of	information	afforded	to	users	of	mobile	devices	made	them	a	popular	choice	

with	interviewees	for	engaging	with	health-related	advice.	The	quantitative	data	

analysis	confirmed	that	OHISB	was	strongly	related	to	mHealth	adoption.	Good	self-

managers	are	the	type	of	people	that	are	motivated	to	seek	information	about	their	

	
3	Rick	was	situated	in	quadrant	one	on	the	participants'	quadrant	(Figure	4).	
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health.	The	circumstances	that	most	frequently	trigger	searches	for	online	information	

by	survey	participants	are	‘When	you	hear	about	new	developments	in	diabetes	

research	or	treatment’	(Table	19,	Chapter	5,	p.	159).	This	also	suggests	motivation	by	

those	that	are	engaging	in	OHISB	to	improve	their	health	status,	and	self-manage	more	

effectively.		

The	survey	data	reveals	that	websites	or	apps	are	consulted	almost	as	frequently	

as	a	family	doctor	or	general	practitioner	for	information	about	health	(Table	17,	

Chapter	5,	p.	159).	The	frequency	of	OHISB	(Table	17,	Chapter	5,	p.	159)	also	suggests	

that	online	sources	are	trusted	by	the	survey	participants.	Medical	specialists,	books	and	

magazines,	friends	or	family	members,	and	nurses	and	dietitians	all	scored	lower	than	

websites	and	apps	for	the	frequency	of	information	sourced,	although	the	convenience	

and	availability	of	online	information	could	also	be	a	factor	in	this.	During	his	interview	

Rick4	confirmed	that	the	convenience	of	consulting	health	information	online	at	times	

that	suited	him,	such	as	when	his	clinicians	were	not	available,	contributed	to	the	utility	

of	technology	that	mobile	devices	afforded	him.			

During	her	interview	Mabel5	displayed	a	voracious	appetite	for	health	information,	

and	her	tablet	device	supplied	her	with	the	advice	and	knowledge	that	she	craved.	It	was	

also	clear	that	the	acquisition	of	the	tablet	device	had	not	triggered	Mabel’s	appetite	for	

information,	but	made	it	easier	to	satisfy.	Previously	she	attended	medical	libraries	in	

person	to	seek	out	academic	literature	that	was	relevant	to	her	health	status.	Since	

learning	to	use	an	iPad	she	found	that	much	of	the	same	information	was	available	to	

her	online,	in	addition	to	specialist	blogs	and	diabetes	forums,	and	relevant	online	

lectures	and	broadcasts	from	around	the	world.		

About	a	third	of	the	survey	respondents	named	a	desktop	computer	as	the	main	

device	used	for	searching	the	internet	for	health	information	(Table	18	Chapter	5,	p.	

159),	however	almost	a	quarter	said	that	a	tablet	device	was	their	main	gateway	to	

online	information,	while	slightly	fewer	used	a	smartphone	or	laptop	computer.	The	

large	number	of	individuals	who	now	own	and	use	tablet	devices	is	important	in	this	

context.	Burford	and	Park	(2014)	found	that	access	to	mobile	tablet	devices	shifts	the	

information	seeking	behaviour	of	young	adults	in	the	digital	environment.	The	

portability	and	convenience	of	tablet	devices,	combined	with	the	wide	range	of	apps	that	

	
4	Rick	was	situated	in	quadrant	one	on	the	participants'	quadrant	(Figure	4).	
5	Mabel	was	situated	in	quadrant	one	on	the	participants'	quadrant	(Figure	4).	
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are	available,	means	individuals	are	empowered	to	construct	their	own	individualised	

and	easily	accessible	menu	of	information,	that	is	relevant	to	their	own	specific	need	and	

requirements	(Burford	&	Park,	2014).		

	

6.6.6	Demographic	values	
	

There	were	only	very	small	correlations	between	demographic	variables	and	

mHealth	adoption	(Table	14	Chapter	5,	p.	154).	Age	and	recency	of	diagnosis	were	

negatively	correlated,	so	they	did	correspond	to	younger	and	more	recently	diagnosed	

individuals	being	the	most	likely	to	adopt	mHealth	to	facilitate	self-management,	but	the	

results	fell	short	of	the	threshold	required	to	achieve	statistical	significance.	Levels	of	

education	produced	mixed	results,	with	those	achieving	their	highest	education	in	year	

12	or	below	being	more	likely	to	adopt	mHealth	with	a	tablet	device,	and	those	

achieving	education	levels	above	year	12	most	likely	to	adopt	mHealth	on	a	smartphone.	

Annual	levels	of	household	income	revealed	that	those	who	have	an	income	of	100,000	

Australian	dollars	or	less	were	more	likely	adopt	mHealth	on	any	device.	The	survey	also	

revealed	that	men	were	more	likely	to	engage	with	mobile	digital	devices	to	facilitate	

their	self-management.	However,	the	weak	trends	revealed	in	the	demographic	data	

mean	that	these	results	should	be	treated	with	caution.			

	

6.7	Triangulating	the	qualitative	findings	
	

The	quantitative	results	triangulated	the	qualitative	finding	that	self-management	

proficiency	is	a	crucial	component	of	mHealth	adoption.	The	qualitative	data	analysis	

concluded	that	self-efficacy	and	MHLOC,	as	crucial	properties	of	effective	self-

management,	were	key	predictors	of	mHealth	adoption	in	those	that	were	also	utilising	

mobile	devices.	This	means	that	those	who	are	successfully	self-managing	their	type	2	

diabetes	are	more	likely	to	adopt	mHealth,	in	order	to	facilitate	the	behaviours	that	they	

undertake	to	control	the	symptoms	of	their	condition.	However,	when	self-efficacy	and	

MHLOC	were	isolated	and	tested	during	the	quantitative	phase,	a	more	nuanced	finding	

was	revealed.	There	was	a	significant	correlation	between	self-efficacy	and	mHealth	

adoption,	and	none	between	MHLOC	and	mHealth	adoption.	This	identified	self-efficacy	
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as	the	key	variable	that	is	required	in	individuals	who	are	successfully	adopting	mHealth	

to	facilitate	self-management	of	their	type	2	diabetes.		

There	are	similarities	between	efficacy	expectations	contained	within	self-efficacy	

and	internality	in	locus	of	control	(Luszczynska	&	Schwarzer,	2005),	although	both	

theories	are	distinct	with	subtle	but	measurable	differences.	Locus	of	control,	derived	

from	Rotter’s	(1966)	social	learning	theory,	determines	whether	an	individual	believes	

that	rewards	are	achieved	as	a	result	of	their	own	behaviour	or	the	influence	of	external	

forces.	Self-efficacy	describes	the	confidence	that	an	individual	has	to	carry	out	a	

particular	behaviour	in	order	to	achieve	a	defined	goal	(Bodenheimer	at	al.,	2002).	Self-

efficacy	is	a	cognitive	process,	and	strongly	influenced	by	the	achievement	of	rewards	

earned	from	previous	successes,	as	well	as	the	evaluation	of	performance	based	on	

attaining	set	targets	(Bandura,	1977).	Motivation	is	a	crucial	component	of	self-efficacy	

which	strongly	influences	the	initiation	and	endurance	of	change	behaviour	(Bandura,	

1977).	Bandura’s	(1977)	theoretical	framework	of	self-efficacy	specifically	differentiates	

between	efficacy	expectations,	and	outcome	expectations,	the	former	referring	to	an	

individual’s	confidence	that	a	specific	behaviour	can	be	carried	out,	while	the	latter	

refers	to	the	understanding	that	a	specific	behaviour	will	lead	to	the	expected	reward.	

This	distinction	suggests	that	internality	in	locus	of	control	is	more	closely	related	to	

efficacy	expectations	than	outcome	expectations.		

MHLOC,	which	extends	Rotter’s	(1966)	locus	of	control	theory	to	a	healthcare	

context,	explains	how	an	individual’s	character	traits	impact	attitudes	towards	the	

ability	of	their	own	behaviour	to	result	in	positive	outcomes.	Internality	is	present	if	

rewards	that	are	earned	from	a	specific	behaviour	are	rooted	in	an	individual's	own	

abilities.	Externality	is	present	in	people	who	believe	that	rewards	are	contingent	upon	

external	influences	that	lie	beyond	an	individual’s	personal	control,	in	the	form	of	either	

chance	or	powerful	others.		

The	instrument	utilised	in	this	research	project	to	measure	diabetes	self-efficacy,	

McDowell	et	al.’s	(2005)	Australian	English	version	of	the	diabetes	management	self-

efficacy	scale,	specifically	isolates	efficacy	expectations	and	does	not	encompass	

outcome	expectations.	The	deployment	of	McDowell	et	al.’s	(2005)	scale	in	the	online	

survey,	along	with	Wallston	et	al.’s	(1994)	MHLOC	scale	form	C,	allowed	the	researcher	

to	isolate	the	concepts	of	self-efficacy	and	internality	precisely,	and	the	quantitative	

results	offer	a	level	of	clarity	in	terms	of	the	impact	of	self-efficacy	and	internality	on	
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mHealth	adoption	that	was	not	possible	following	qualitative	data	analysis	alone.	This	

further	demonstrates	the	ability	of	the	quantitative	results	from	this	exploratory	

sequential	mixed	methods	research	design	to	expand	upon	the	initial	qualitative	

findings.		

	

6.8	Linking	the	findings	to	previous	studies	
	

Previous	research	has	examined	the	impact	of	both	internality	and	self-efficacy	on	

diabetes	self-management	behaviours,	using	quantitative	analysis	to	draw	a	clear	

distinction	between	the	two.	O’Hea	et	al.	(2009)	found	that	internal	diabetes	locus	of	

control	was	only	moderately	correlated	to	diabetes	self-efficacy	and	outcome	

expectancy.	This	suggests	that	each	construct	relates	to	different	aspects	of	perceived	

health	control.	The	implications	of	O’Hea	et	al.’s	(2009)	study	was	that	self-efficacy	was	

the	most	important	concept	of	perceived	health	control	related	to	adherence	to	diabetes	

self-management	behaviours.	Nugent	and	Wallston	(2016)	found	that	in	individuals	

with	type	2	diabetes,	diabetes	self-efficacy	was	the	only	significant	single	predictor	of	

diabetes	self-care	behaviours,	despite	also	measuring	for	internality	with	the	MHLOC	

scale.	The	results	of	this	study	echo	O’Hea	et	al.’s	(2009)	and	Nugent	and	Wallston’s	

(2016)	findings	by	pinpointing	self-efficacy	as	the	key	behavioural	theory	of	

significance,	although	those	findings	related	self-efficacy	to	self-management	rather	

than	mHealth	adoption.		

Huygens	et	al.	(2016)	found	that	individuals	that	have	been	diagnosed	with	

diabetes	have	greater	needs	and	expectations	from	self-management	interventions,	than	

those	diagnosed	with	other	conditions.	They	also	suggest	that	those	greater	needs	

translate	to	an	increased	willingness	to	adopt	eHealth	self-management	solutions.	

Huygens	et	al.	(2016)	also	argue	that	an	individual’s	interest	in	self-management	

support	is	linked	to	controllability	of	a	disease,	which	in	turn	can	relate	to	levels	of	

MHLOC.	Because	of	the	previous	research	that	has	highlighted	a	link	between	levels	of	

internality	and	a	willingness	to	adopt	self-management	interventions,	Huygens	et	al.	

(2016)	call	for	future	research	to	investigate	any	relationship	between	internality	and	an	

inclination	to	adopt	eHealth	solutions	that	contribute	to	self-management.	Although	this	

research	study	limited	its	scope	to	mHealth	interventions	that	facilitate	the	self-
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management	of	type	2	diabetes,	it	does	reject	an	association	between	internality	and	

mHealth	adoption.		

This	research	found	that	a	condition	of	internality	alone	will	not	ensure	the	

adoption	of	mHealth	for	self-management.	Even	if	an	individual	exhibits	a	high	level	of	

internality,	low	levels	of	self-efficacy	would	mean	that	belief	in	the	ability	to	carry	out	a	

specific	behaviour	effectively	would	be	missing.	That	dearth	of	self-efficacy,	in	the	form	

of	efficacy	expectations,	would	impede	both	effective	self-management	behaviour	and	in	

turn	mHealth	adoption	to	facilitate	self-management.	This	points	to	self-efficacy	as	the	

significant	predictor	of	mHealth	adoption,	and	the	statistical	analysis	clearly	supports	

this	argument.	

	

6.9	Summary	
	

	 This	chapter	has	discussed	findings	that	emerged	from	this	research,	and	

considered	how	the	results	are	related	to	existing	research.	The	quantitative	research	

confirmed	the	qualitative	finding	that	self-efficacy	is	a	crucial	component	of	mHealth	

adoption	for	the	self-management	of	type	2	diabetes.	The	quantitative	data	found	no	

significant	correlation	between	internality	on	the	MHLOC	scale	and	the	utilisation	of	

mHealth	by	those	diagnosed	with	type	2	diabetes.	In	addition,	OHISB	was	found	to	be	

prevalent	among	successful	adopters,	and	the	frequency	of	mobile	device	use	could	

predict	engagement	with	mHealth	to	facilitate	self-management	behaviours.	The	next	

chapter	will	draw	conclusions	from	the	research	findings	and	also	discuss	limitations	to	

this	research	project.		
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Chapter	7:	Conclusion	
	

7.1	Introduction	
	

This	research	was	undertaken	in	order	to	understand	whether	some	individuals	

are	predisposed	to	adopting	mHealth	to	facilitate	their	self-management	of	type	2	

diabetes.	The	questions	that	this	thesis	investigated	have	not	been	explored	in	great	

detail	by	previous	research.	An	initial	inductive	approach	allowed	the	researcher	to	

explore	the	subject	matter	from	the	participants’	points	of	view.	This	provided	

important	insights	that	helped	to	interpret	the	themes	and	concepts	of	most	importance	

to	the	topic;	how	and	why	some	individuals	diagnosed	with	type	2	diabetes	are	adapting	

to	digital	technology	and	mobile	devices	to	facilitate	their	self-management,	and	how	

and	why	some	are	not.	Qualitative	interviews	revealed	the	different	journeys	of	

participants	who	were	self-managing	the	condition	with	various	degrees	of	success.			

The	concepts	that	emerged	from	the	inductive	phase	of	research	were	

subsequently	tested	during	the	deductive	phase	of	the	project.	That	process	of	

triangulation	validated	most	of	the	initial	findings,	and	added	greater	depth	of	

understanding	to	the	topic	that	would	not	have	been	possible	with	the	application	of	a	

qualitative	or	a	quantitative	methodology	alone.		

The	findings	that	emerged	from	this	research	clearly	demonstrate	that	good	self-

management	proficiency	drives	mHealth	adoption.	Those	who	are	successfully	

mastering	the	challenging	behavioural	changes	that	are	necessary	to	improve	health	

outcomes	for	individuals	diagnosed	with	type	2,	are	also	most	likely	to	adopt	mHealth	in	

order	to	facilitate	their	self-management	regimes.		

Although	some	level	of	digital	literacy	with	mobile	devices	is	clearly	essential	to	

guarantee	successful	mHealth	adoption,	it	is	not	enough	in	isolation	to	prompt	mHealth	

engagement.	Diabetes	management	self-efficacy	was	the	most	decisive	factor	that	

emerged	as	a	component	of	mHealth	adoption.	In	addition,	frequency	of	mobile	device	

use,	and	online	health	information	seeking	behaviour,	were	strongly	associated	with	

engagement	with	mobile	technology	in	order	to	facilitate	self-management	behaviours.		

This	chapter	discusses	potential	limitations	to	this	research	project,	and	draws	
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conclusions	from	the	findings	that	emerged.	

7.2	The	significance	of	this	research	
	
Despite	the	fact	that	some	people	utilise	mobile	devices	for	a	range	of	functions	

and	activities	in	their	everyday	lives,	they	struggle	to	maintain	engagement	with	

mHealth	in	order	to	improve	their	health	outcomes	and	attenuate	the	symptoms	of	their	

condition.	This	research	project	investigated	why	some	individuals	adopt	mHealth	to	

facilitate	their	type	2	diabetes	self-management	routines	with	greater	success	than	

others.	

Significant	factors	that	contribute	to	the	adoption	of	mHealth	to	facilitate	self-

management	emerged	from	the	qualitative	phase	of	the	study.	The	two	most	important	

elements	were	'levels	of	self-management	proficiency'	and	'mobile	digital	engagement'.	

These	are	the	key	to	understanding	why	some	individuals	are	more	successful	at	

adopting	mHealth	than	others.		

The	quantitative	phase	confirmed	the	results	from	the	qualitative	research.	The	

triangulation	added	greater	depth	of	understanding	about	the	types	of	behaviours	that	

were	predictors	of	mHealth	adoption.	The	quantitative	data	analysis	tested	the	

relationship	of	self-efficacy,	and	internality	on	the	multidimensional	health	locus	of	

control	scale,	to	mHealth	adoption.	While	the	connection	between	self-efficacy	and	

mHealth	adoption	was	supported	by	the	quantitative	results,	the	relationship	between	

internality	and	mHealth	adoption	was	not	confirmed.	This	finding	does	not	rule	out	the	

presence	of	internality	in	successful	mHealth	adopters.	But	it	does	suggest	that	

internality	is	not	an	important	component	of	an	individual’s	ability	to	successfully	adopt	

mHealth	for	self-management.	

Internality	could	exist	alongside	high	levels	of	self-efficacy.	Scoring	highly	for	

internality	on	the	multidimensional	health	locus	of	control	scale	means	that	an	

individual	believes	their	own	actions	are	crucial	to	earn	the	rewards	that	are	associated	

with	positive	outcomes.	In	the	case	of	individuals	with	type	2	diabetes,	positive	rewards	

would	flow	from	avoiding	the	negative	health	outcomes	of	the	disease.	However,	an	

individual	with	low	efficacy	expectations	would	not	believe	that	they	possess	the	ability	

to	carry	out	the	required	behaviour.	This	means	that	self-efficacy	is	a	precondition	of	an	

individual	being	a	good	self-manager,	and	therefore	a	significant	predictor	of	mHealth	

adoption.	The	quantitative	results	firmly	support	this	argument.	
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This	research	also	considered	the	digital	divide	factor,	which	disadvantages	

certain	sectors	of	society	in	terms	of	their	access	to	and	use	of	online	resources.	

Diabetes	is	a	condition	that	generally	affects	people	later	in	life,	and	previous	research	

has	shown	that	older	individuals	with	lower	incomes,	lower	levels	of	educational	

attainment,	and	more	limited	access	to	online	resources,	are	more	likely	to	suffer	from	

chronic	conditions	such	as	diabetes.	However,	the	data	from	this	research	project	

revealed	no	significant	differences	between	mHealth	adoption	rates	among	different	

demographic	groups.		

The	qualitative	analysis	revealed	that	levels	of	mHealth	adoption	varied	among	

individuals	who	were	successfully	utilising	mobile	devices	to	facilitate	their	self-

management.	This	implies	that	there	is	not	a	uniform	pattern	of	mHealth	adoption,	but	

that	an	individual's	engagement	is	driven	by	their	own	particular	needs	and	

motivations,	an	argument	supported	by	previous	research	on	the	digital	divide	(Selwyn,	

2003,	2006;	Selwyn,	Gorard	and	Furlong,	2005).		

Digital	literacy	was	also	considered	as	a	potential	predictor	of	mHealth	

engagement.	Some	measure	of	digital	literacy	is	clearly	essential	in	order	to	effectively	

engage	with	mobile	devices	for	any	of	the	increasingly	diverse	and	complex	tasks	they	

are	capable	of	fulfilling.	Undoubtedly	digital	literacy	is	also	a	vital	component	of	

mHealth	adoption,	but	it	does	not	necessarily	encourage	or	prompt	mHealth	

engagement.	Measuring	individuals	for	levels	of	mobile	device	digital	literacy	proved	

limited	in	its	usefulness	to	predict	successful	mHealth	adoption.	But	the	result	that	

revealed	the	highly	significant	correlations	between	frequency	of	mobile	device	use	and	

mHealth	adoption	is	more	promising.	This	finding	suggests	that	frequent	engagement	

with	a	mobile	device,	particularly	for	activities	that	go	beyond	communication,	such	as	

entertainment,	information	seeking,	and	ecommerce,	does	predict	mHealth	adoption	for	

the	self-management	of	type	2	diabetes.	Frequent	engagement	with	mobile	devices	for	

these	kinds	of	activities	indicates	a	more	sophisticated	level	of	everyday	interaction	

with	the	technology.	That	may	explain	the	motivation	to	adopt	and	sustain	mHealth	

engagement	for	those	that	are	driven	to	manage	their	diabetes.		

This	finding	could	prove	to	be	a	simple	and	practical	indicator	for	assessing	

individuals'	likelihood	of	mHealth	adoption.	Frequency	of	mobile	device	use	is	an	easier	

self-assessment	measure	for	participants	to	gauge	than	levels	of	digital	literacy	on	a	

mobile	device.	Digital	literacy	is	a	multidimensional	concept	that	requires	self-
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assessment	of	device	literacy,	media	literacy	and	content	creation	skills.	Although	

frequency	of	device	use	measured	four	separate	factors,	communication,	entertainment,	

information,	and	ecommerce,	the	operational	definitions	were	less	complex	and	easier	

for	participants	to	relate	to.		

Mobile	devices	now	offer	the	ability	to	monitor	frequency	of	use	through	operating	

systems	and	apps	such	as	Screen	Time	on	Apple's	iOS,	and	Google's	Digital	Wellbeing	

app.	The	data	collected	from	mobile	devices	could	be	utilised	to	measure	an	individual's	

frequency	of	use,	without	having	to	ask	people	to	answer	questions	or	rely	on	their	own	

self-assessment	of	time	spent	engaging	with	their	mobile	devices.		

Online	health	information	seeking	behaviour	was	common	among	those	who	had	

successfully	adopted	mHealth	to	facilitate	their	self-management.	This	was	evident	in	

participants	in	both	phases	of	the	research.	A	desire	to	find	out	more	about	a	health	

condition	such	as	type	2	diabetes	does	suggest	an	investment	in	one's	own	health,	and	

an	inclination	to	manage	the	symptoms	and	outcomes	of	the	disease.		

The	convenience	afforded	by	mobile	devices	empowers	individuals	to	acquire	

knowledge	about	their	health	from	the	vast	repository	of	sources	that	are	available	

online,	at	times	and	from	locations	that	suit	people’s	needs	and	motivations.	Among	the	

qualitative	participants	some	mHealth	adopters	were	enthusiastically	using	mobile	

devices	to	search	for	health	information	online,	in	order	to	inform	their	self-

management	goals	and	behaviours.	However,	acquiring	knowledge	about	diabetes	and	

health	were	activities	that	had	been	present	before	some	had	begun	using	mobile	

devices.	Therefore,	searching	for	health	information	was	an	activity	that	was	supported	

by	mHealth	adoption,	but	not	triggered	by	it.		

Previous	research	has	highlighted	the	knowledge	gap	that	exists	in	relation	to	the	

adoption	of	mHealth	to	self-manage	type	2	diabetes.	Further	research	has	been	called	

for	in	order	to	understand	and	improve	IT	adoption	that	supports	diabetes	self-

management.	It	has	also	been	suggested	that	greater	understanding	of	the	barriers	to	

mHealth	adoption	could	lead	to	more	equitable	intervention	impact.	The	relationship	

between	the	mechanisms	of	behavioural	change	and	mHealth	adoption	has	been	

specifically	identified	as	worthy	of	further	exploration.		

This	research	project	has	responded	to	those	calls	for	further	investigation.	The	

identification	of	self-efficacy	as	an	independent	variable	to	mHealth	adoption	offers	

optimism	towards	enhancing	self-efficacy	to	improve	mHealth	engagement.	Previous	
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research	has	called	for	strategies	that	improve	self-efficacy	in	diabetes	education	

programs	in	order	to	improve	self-management.	Any	improvements	to	self-efficacy	that	

are	achieved	will	also	lead	to	improved	engagement	with	mobile	devices	and	apps	that	

support	self-management	behaviours.		

The	research	data	that	was	collected	and	analysed	for	this	project	has	

demonstrated	that	healthcare	issues	impact	individuals	differently,	and	it	is	not	possible	

to	apply	a	uniform	approach	to	solving	the	complex	problems	faced	by	those	diagnosed	

with	type	2	diabetes,	as	well	as	other	comorbidities.	Simply	recommending	a	mobile	

device	or	certain	apps	to	someone	who	is	diagnosed	with	type	2	diabetes	is	unlikely	to	

be	of	benefit	to	many	people.	The	nuances	of	the	condition,	especially	when	combined	

with	other	health	challenges,	mean	that	individuals	must	navigate	a	journey	based	on	

their	own	priorities,	needs	and	motivations.		

But	this	research	has	made	it	possible	to	identify	characteristics	that	will	predict	

successful	mHealth	adoption.	The	priority	that	an	individual	places	on	their	own	self-

management	is	crucial,	and	high	levels	of	diabetes	self-management	self-efficacy	will	

enhance	mHealth	adoption.	Online	health	information	seeking	behaviour	and	frequency	

of	mobile	device	use	are	also	key	indicators	of	the	likelihood	of	successful	mHealth	

engagement.		

	

7.3	Potential	limitations	of	this	research	
	

All	17	of	the	interviewees	who	participated	in	the	initial	qualitative	phase	of	the	

project	were	recruited	through	one	medical	practice	in	Canberra,	Australia.	Although	

the	interviewees	attended	the	same	GP	superclinic,	they	did	not	all	attend	the	same	

general	practitioner,	as	several	doctors	consult	at	the	same	location.	The	recruitment	

process	did	limit	the	geographic	reach	of	the	sample.	However,	generalisation	of	the	

findings	to	a	larger	geographic	area	was	not	one	of	the	research	goals.	As	discussed	in	

Chapter	4,	the	significance	of	some	differences	between	the	demographic	profile	of	ACT	

residents	and	the	population	of	Australia	as	a	whole	were	also	discounted,	because	the	

purposive	sampling	procedure	that	was	applied	to	the	qualitative	data	collection	

included	an	acceptable	range	of	demographic	variables	throughout	the	sample.		

During	the	interviews	it	was	revealed	that	comorbidities,	the	presence	of	two	or	

more	chronic	conditions	in	one	patient,	were	a	major	issue	for	some	of	the	participants.	



	

Chapter	7	 188	

The	nature	and	severity	of	comorbidities	varied,	and	in	some	cases	this	impacted	

individuals’	self-management	priorities	as	they	took	their	overall	health	status	into	

account.	Comorbidities	that	were	discussed	during	some	of	the	interviews	included	

angina,	breast	cancer,	prostate	cancer,	coronary	heart	disease,	and	emphysema.	Some	

participants	also	revealed	their	struggles	with	depression.	Some	comorbidities	could	

have	a	direct	impact	on	the	ability	of	individuals	to	self-manage	their	type	2	diabetes	

effectively.	Physical	impairment	stopped	some	from	taking	exercise.	Depression	caused	

one	participant	to	struggle	with	the	complex,	onerous,	and	relentless	nature	of	self-

management	routines,	especially	when	no	progress	was	experienced	in	terms	of	the	

abatement	of	physical	symptoms.	As	type	2	diabetes	is	a	condition	that	is	usually	

diagnosed	later	in	life,	comorbidities	are	a	recognised	complication	among	those	who	

suffer	from	it,	and	do	not	solely	apply	to	the	individuals	that	were	interviewed	for	this	

research	project.		

Type	2	diabetes	is	also	a	condition	that	varies	in	severity	for	individuals.	Because	

people	experience	different	degrees	of	type	2	diabetes,	as	well	as	comorbidities	that	

may	be	of	greater	concern,	each	individual’s	self-management	priorities	are	varied.	

Because	of	this,	people	with	type	2	diabetes	should	not	be	considered	a	homogeneous	

group,	who	collectively	face	the	same	challenges	that	require	identical	solutions.		

It	is	also	important	to	acknowledge	that	this	study	is	based	on	interviews	that	

revealed	individuals'	own	accounts	of	their	self-management	regimes	and	perceived	

results.	Likewise,	the	self-administered	surveys	that	were	utilised	during	the	

quantitative	phase	of	research	relied	on	self-reported	measures.	No	clinical	or	biometric	

data	was	used	to	establish	the	outcomes	of	self-management	behaviours	among	the	

participants	who	took	part	in	the	study.		

The	quantitative	sample	that	responded	to	the	online	self-complete	surveys	was	

comprised	of	a	convenience	sample,	that	was	not	representative	of	a	general	or	national	

population	of	individuals	that	have	been	diagnosed	with	type	2	diabetes.		

The	quantitative	phase	of	data	collection	and	analysis	in	this	study	was	based	on	

cross-sectional	data	that	was	gathered	in	one	online	survey.	As	such	is	it	not	possible	to	

infer	causality	in	terms	of	dependent	and	independent	variables	when	determining	

factors	that	predict	mHealth	adoption	for	the	self-management	of	type	2	diabetes.	

Further	research	is	required	establish	a	definitive	causal	relationship	between	factors	

such	as	self-efficacy,	OHISB,	frequency	of	mobile	device	use	and	mHealth	adoption.		



	

Chapter	7	 189	

7.4	Future	research	
	

Future	research	that	examines	the	relationship	between	specific	self-management	

behaviours	and	mHealth	adoption	could	reveal	more	nuanced	connections	between	self-

efficacy,	frequency	of	mobile	device	use,	and	OHISB.	In	addition,	further	exploration	of	

the	relationship	between	frequency	of	mobile	device	use	and	mHealth	adoption	could	

reveal	that	some	activities	carried	out	on	smartphones	and	tablet	devices	are	more	

important	than	others,	with	regard	to	their	ability	to	predict	mHealth	adoption.		

The	factor	of	perceived	usefulness	of	technology	that	is	present	in	the	technology	

acceptance	model	(Davis,	1985),	is	also	worthy	of	future	investigation	in	terms	of	its	

relationship	to	mHealth	adoption.	Usefulness	of	technology	bears	comparison	to	the	

concept	of	utility	of	technology	that	was	identified	in	some	of	the	interviewees	in	this	

study.	Individuals	explained	that	in	order	to	sustain	engagement,	technology	must	fulfill	

a	unique	role,	or	serve	a	purpose	more	effectively	or	efficiently	than	existing	ways	of	

doing	things.	Research	that	examines	a	connection	between	perceived	usefulness	of	

technology	and	mHealth	adoption	could	reveal	a	significant	relationship	between	the	

two.		

Although	this	thesis	is	rooted	in	the	discipline	of	digital	communication,	the	

findings	may	make	useful	contributions	to	other	disciplines,	most	notably	health	and	

information	systems.		

	

7.5	Summary	
	

The	quantitative	phase	of	this	research	project	presented	greater	clarity	than	the	

qualitative	phase	of	investigation	offered	in	isolation.	However,	the	qualitative	phase	

that	initiated	this	study	identified	which	concepts	to	quantitatively	test	for	a	connection	

to	mHealth	adoption.	Both	the	qualitative	and	quantitative	phases	were	essential	to	this	

research	project,	and	the	combination	of	inductive	and	deductive	methods	added	depth	

and	detail	to	the	findings,	that	facilitated	greater	understanding	of	the	topic.		

This	research	identifies	key	characteristics	that	predict	which	individuals	

diagnosed	with	type	2	diabetes	are	most	likely	to	successfully	adopt	mHealth	to	facilitate	

self-management.	They	also	suggest	that	enhancing	self-efficacy	could	result	in	

improved	mHealth	adoption	rates.	Online	health	information	seeking	behaviour,	and	

frequency	of	mobile	device	use	also	predict	successful	mHealth	adoption.	Data	from	
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mobile	devices	that	record	the	amounts	of	time	individuals	spend	interacting	with	

different	apps	could	be	used	to	identify	those	who	would	benefit	most	from	mHealth	

engagement.		

This	research	is	situated	at	the	intersection	of	mHealth	adoption	and	the	self-

management	of	type	2	diabetes,	and	contributes	to	the	literature	by	highlighting	a	

perspective	that	has	not	been	considered	by	previous	research.	It	also	reveals	more	than	

a	unilateral	view	of	the	effectiveness	of	a	single	app	or	intervention	in	isolation.	The	

relationships	that	were	identified	between	self-efficacy,	online	health	information	

seeking	behaviour,	frequency	of	mobile	device	use,	and	mHealth	adoption	for	the	self-

management	of	type	2	diabetes	have	not	been	uncovered	by	previous	research	in	this	

field.		
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Appendices	
	

Appendix	A	
	

Letter	from	the	University	of	Canberra's	human	research	ethics	committee	
	
	

	
	

                                                                                                                                
26 February 2016 

                                                                                                         APPROVED - Project number 16-12 
   

 

Mr Morris Carpenter 
Faculty of Arts & Design 
University of Canberra 
Canberra ACT 2601 
 
Dear Morris, 
 
The Human Research Ethics Committee has considered your application to conduct research with human 
subjects for the project titled mHealth adoption for the self-management of type 2 diabetes.         
   
 

Approval is granted until 31 December 2018. 
 

The following general conditions apply to your approval.   
 
These requirements are determined by University policy and the National Statement on Ethical Conduct in 
Human Research (National Health and Medical Research Council, 2007). 
 

Monitoring: You must, in conjunction with your supervisor, assist the Committee to monitor the conduct of approved 
research by completing and promptly returning project review forms, which will be sent to you at the end of 
your project and, in the case of extended research, at least annually during the approval period.  

Discontinuation 
of research: 

You must, in conjunction with your supervisor, inform the Committee, giving reasons, if the research is not 
conducted or is discontinued before the expected date of completion. 

Extension of 
approval: 

If your project will not be complete by the expiry date stated above, you must apply in writing for extension of 
approval.  Application should be made before current approval expires; should specify a new completion date; 
should include reasons for your request. 

Retention and 
storage of data: 

University policy states that all research data must be stored securely, on University premises, for a minimum 
of five years.  You must ensure that all records are transferred to the University when the project is complete. 

Contact details 
and notification 
of changes: 

All email contact should use the UC email address. You should advise the Committee of any change of 
address during or soon after the approval period including, if appropriate, email address(es). 

 
 

Yours sincerely 
Human Research Ethics Committee  
 

 

Hendryk Flaegel 
Research Ethics & Integrity 
Research Services  
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Appendix	B	
	
Participants'	sign-up	sheet	for	qualitative	interviews	

	

	
	

	

	 	

mHealth	research	study	

Participant	sign	up	sheet	

	

Please	tick	all	the	devices	that	you	currently	use:		

��Desktop	Computer	 	 ��Laptop	Computer	 	 ��Mobile	tablet	device	

��Smartphone		 	 ��Mobile	phone	(not	smartphone)	 �

�

How	often	do	you	use	a	smartphone	and/or	mobile	tablet	device?		(Please	tick	just	one)	

��I	have	never	used	a	smartphone	or	mobile	tablet	device	

��Occasionally	 	

��Often	but	not	every	day	 	 	 	

��I	use	a	smartphone	or	mobile	tablet	device	every	day	

	

First	name:	_________________		 Surname:_____________________	

Gender:								_________________	 Date	of	Birth:	__________________	

When	were	you	first	diagnosed	with	type	2	diabetes?	Month:________	Year:	__________	

	

How	can	you	be	contacted?		

Telephone	number:______________________________________________	

E-Mail	address:	__________________________________________________	
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Appendix	C	
	
Participant	consent	form	for	qualitative	interviews	

	
	
	

	
	
	

 

 

 

mHealth	adoption	for	the	self-management	of	type	2	diabetes	
Participant	consent	form	for	interview	
	

I,	....................................................................................[PRINT	NAME],	consent	to	be	
interviewed	for	the	research	project	mHealth	adoption	for	the	self	management	of	type	2	
diabetes.		
	
	

	

In	giving	my	consent	I	acknowledge	that:	

1. The	interview	required	for	the	project,	and	the	time	involved	have	been	explained	to	
me,	and	any	questions	I	have	about	the	project	have	been	answered	to	my	
satisfaction.	

2. I	have	read	the	Participant	Information	Statement	and	have	been	given	the	
opportunity	to	discuss	the	information	and	my	involvement	in	the	project	with	the	
researcher.	

3. I	understand	that	my	involvement	is	strictly	confidential	and	no	information	about	
me	will	be	used	in	any	way	that	reveals	my	identity.	

4. I	understand	that	being	in	this	study	is	completely	voluntary	and	I	am	not	under	any	
obligation	to	participate.	

5. I	understand	that	I	can	withdraw	from	this	study	at	any	time.	

6. I	understand	that	all	my	contributions	to	the	project	will	be	used	for	research	
purposes.	

	

	
Please	tick	this	box	if	you	consent	to	your	interview	being	audio	recorded.	

	
	
Signed:		
	
Date	
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Appendix	D	
	
Additional	demographic	information	for	interviewees	

	
	
	

	
	
	
	
	
	
	

	
	

	
	
	

	

mHealth	adoption	for	the	self-management	of	type	2	diabetes	

Participant	interview	demographic	information	
	

Please	answer	the	following	questions:	

Name:		

Date	of	Birth:		

Date	of	first	Diagnosis	with	Type	2:		

	

Level	of	education:		

�	Year	10	 	 	 	 	 �	Year	12	 	 	 �	Certificate/diploma	

�	Undergraduate	degree	 	 	 �	Post-graduate	degree	
	

Employment	Status:		

Job	title:	

�	Full	Time	 	 	 	 �	Part	Time	 	 	 �	Casually	Employed	

�	Unemployed		 	 	 �	Retired	 	 	 �	Studying	
	

Level	of	annual	household	income:		

�	Less	than	$50,000	 	 	 �	Between	$50,000	&	&100,000	
�	Between	$100,001	and	$150,000	 �	More	than	$150,000	
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Appendix	E	
	
Interview	protocol	

	
	
	

	
	

Morris	Carpenter	-	Interview	Protocol	 1	

Interview	Protocol	
	
Topics	to	be	covered:	Self-management	and	digital	engagement.	
	
Demographic	information:	Age,	Gender,	recency	of	diagnosis,	employment	
status,	level	of	education,	household	income.			
	
All	of	the	questions	below	are	designed	to	start	or	encourage	discussion	around	
the	topics	I	want	to	cover.	I	will	also	ask	questions	such	as	‘Can	you	give	me	a	
specific	example	of	that?’	or	‘Can	you	explain	why	you	think	that?’	or	‘Can	you	
explain,	or	give	me	an	example	of	how	that	has	worked	in	the	past?’	in	order	to	
try	and	steer	participants	away	from	one	word	or	short	answers.			
	
Digital	engagement		
	
What	devices	do	you	use	(Desktop/laptop/tablet/smartphone)?		
	
How	long	have	you	used	digital	devices?		
	
How	well	can	you	use	the	devices	that	you	use?		
	
What	kind	of	activities	do	you	use	the	devices	for	(Social	media/information	
searching/TV	Catch-up/E-mail/Work/personal/self-management/apps	etc)?		
	
If	devices	aren't	used:		
What	are	the	difficulties	of	using	the	Technology	or	mobile	devices	more	
generally?		
	
Have	you	ever	tried	to	use	mobile	devices?		
	
What	puts	you	off?		
	
Has	anyone	ever	tried	to	persuade	you	to	try?		
	
Is	there	anything	that	would	persuade	you	to	use	mobile/digital?		
	
If	friends/family	said	they	had	some	success?		
	
If	your	doctor	suggested	that	you	try	a	mobile	device	to	help	you	self-manage	
your	diabetes?		
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Morris	Carpenter	-	Interview	Protocol	 2	

Other	people	having	success	with	Diabetes	self-management?		
	
Who	do	you	communicate	with	and	how	(using	digital	or	other	methods	such	as	
landline	phone)?		
	
Do	you	use	digital	devices	to	communicate	with	doctors	or	medical	
professionals?			
	
If	you	use	digital	devices,	how	much	time	do	you	spend	on	them?			
	
Have	you	ever	taken	any	digital	training?	If	so	was	it	helpful?			
	
Has	your	use	of	ICT	changed	since	your	diagnosis	with	T2D?		
	
Do	you	use	your	digital	devices	to	help	you	with	any	self-management	
behaviours?	If	so	what	behaviours,	and	what	apps	or	functions	do	you	use?		
	
What	are	the	difficulties	with	using	digital	devices?	And	using	them	to	self	
manage?		
	
	
Managing	your	diabetes	
	
Why	do	you	think	that	you	have	T2D/how	did	you	get	T2D?		
	
Is	there	anything	that	you	can	do	to	improve	your	condition?	
	
Do	you	find	self-management	difficult?	What	is	difficult	/	easy?	
	
What	role	do	doctors	and/or	dietitians	play	in	managing	your	health?			
	
Do	you	think	that	you	have	the	will/determination	required	to	control	your	
diabetes?			
	
Does	your	lifestyle	(non-health	behaviour)	play	a	part	in	your	diabetes?			
	
Did	fate	or	luck	play	a	part	in	you	getting	diabetes?		
	
Does	fate	or	luck	play	a	part	in	how	bad	your	diabetes	gets?		
	
Do	you	think	that	you	will	be	able	to	control	your	condition	more	successfully	if	
you	see	a	doctor	or	medical	professional	more	frequently?			
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Morris	Carpenter	-	Interview	Protocol	 3	

	

Do	you	see	a	doctor	or	medical	professional	whenever	your	condition	gets	

worse?		If	so,	what	is	the	trigger	or	threshold	for	your	condition	getting	worse?		

	
Are	you	directly	responsible	for	your	condition	becoming	better	or	worse,	or	do	

other	people	play	a	part	in	that?	If	so,	how?			

	

If	there	are	improvements	in	your	condition,	is	that	down	to	you,	or	do	other	

people	deserve	the	credit?			

	
Do	you	follow	your	doctor,	or	medical	professional’s	advice	precisely?			

	

How	important	is	taking	care	of	yourself,	and	are	you	able	to	do	that?			

	

	
Self-management	routines	and	behaviours	
	
Ask	loosely	about	the	various	elements	of	self-management	in	turn,	and	ask	

people	to	tell	me	about	how	they	cope	or	manage	them	-	Diet,	BGL,	Exercise	

	

Who	do	you	trust	when	it	comes	to	information	about	diabetes,	and	self-

management	strategies?			
	

Ask	people	to	tell	me	about	how	they	manage	BGL:		More	specific	questions	

follow,		

	

Do	you	have	to	monitor	your	blood	sugar	levels.	If	so	how	do	you	do	it?			

	
Do	you	keep	a	record	of	your	blood	sugar	levels?	If	so	how	do	you	do	that?			

	

If	your	blood	sugar	levels	are	too	high	or	low,	what,	if	anything,	do	you	do	about	

it?	Can	you	correct	it?			

	

Ask	people	to	tell	me	about	how	they	manage	Diet:		More	specific	questions	
follow:	

	

Are	you	confident	that	you	can	control	your	diet	and	select	foods	that	are	good	

for	your	health?		

	

If	there	are	fluctuations	in	your	control	and	management,	when	are	you	
more/less	confident?	
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Morris	Carpenter	-	Interview	Protocol	 4	

	
Are	you	able	to	keep	your	weight	under	control?	Do	you	struggle	to	maintain	
your	target	weight?	How	do	you	monitor	and	record	your	weight?			
	
Do	you	have	a	diet	plan?	How	do	you	record	what	you	eat	and	drink?	Are	you	
able	to	stick	to	your	diet	plan?		
	
Does	monitoring	or	tracking	your	dietary	intake	help	you	to	manage	your	
diabetes?			
	
Is	it	easy	to	stick	to	a	diet	plan	if	you	are	eating	out,	or	at	a	social	event?			
	
Ask	Loosely	about	physical	activity:	More	specific	questions	follow:		
	
What	about	physical	activity?	Do	you	think	that	you	do	enough?	What	kinds	of	
physical	activity	do	you	do?	How	do	you	monitor	your	physical	activity?			
	
Why	do	you	engage	in	physical	activity?	Who	decides	how	much	physical	activity	
you	should	do?			
	
How	do	you	manage	your	diabetes	when	you	are	away	from	home?	Is	it	difficult	
when	you	are	traveling?	How	does	a	diet	plan	or	exercise	routine	vary	when	you	
are	traveling?			
	
How	often	do	you	see	a	doctor	or	medical	professional	to	
discuss/monitor/manage	your	diabetes?			
	
Do	you	take	any	medication?	If	so	do	you	find	it	easy	to	maintain	your	prescribed	
medication	regime?			
	
Do	you	notice	a	change	in	your	health	if	you	don’t	stick	to	your	
diet/exercise/medication	plans?			
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Appendix	F	
	
Qualitative	interviews'	codes	and	themes	

	
	
Major	themes:	
	 Self-Management	
	 Mobile	Digital	Engagement	
	
Minor	themes:	
	 Self-confidence	
	 Responsibility	
	 Healthy	behaviours	
	 Health	specific	digital	engagement	
	 Digital	engagement	
	
Minor	sub-themes:	
	 Compromise	between	quality	of	life	and	difficulty	of	self-management	
	 Motivation	to	stay	healthy	
	 The	influence	of	others	
	 Luck	and	a	lack	of	determination	
	 Obtaining	information	about	health	
	 Self-management	behaviours	
	 Positive	digital	health	engagement	
	 Negative	digital	health	engagement	
	 Positive	digital	engagement	
	 Negative	digital	engagement	
	
Codes:	
	 Motivation	to	self-manage	
	 Lack	of	motivation	to	self-manage	
	 Satisfaction	from	self-management	
	 Determination	
	 Importance	of	self-management	
	 Staying	healthy	
	 Attitude	to	having	type	2	diabetes	
	 Difficulties	with	self-management	
	 Personal	responsibility	for	health	
	 Role	of	health	professionals	
	 Frustrations	with	medical	practitioners	
	 Following	doctors'	instructions	
	 Religious	beliefs	
	 Family	support	
	 Social	support	
	 Family's	health	
	 Why	you	have	type	2	diabetes	
	 Controlling	diet	
	 Understanding	of	type	2	diabetes	
	 Self-management	behaviour	
	 Controlling	diet	
	 Difficulty	controlling	diet	
	 Tracking	food	
	 Distrust	in	information	sources	
	 Trust	in	information	sources	
	 Information	about	type	2	diabetes	
	 Carbohydrate	content	of	food	
	 Linking	behaviour	to	digital	data	
	 Visualisation	of	data	
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	 Contributing	to	online	information		
	 IT	facilitating	self-management	
	 Technology	for	family's	health	benefit	
	 Digital	data	for	clinicians	
	 Changing	technology	use	since	diagnosis	
	 Disconnect	between	symptoms	and	data	
	 Manual	data	for	clinicians	
	 Alternatives	to	digital	self-management	
	 Utility	of	technology	
	 Ease	of	using	IT	
	 Perceptions	of	IT	
	 Family	use	of	IT	
	 Non-health	uses	of	IT	
	 Contributing	to	online	information	
	 Digital	native	
	 Help	with	IT	
	 Hand	me	down	technology	
	 Children	helping	with	IT	
	 Perceptions	of	IT	
	 Difficulty	of	using	IT	
	 Trust	issues	with	IT	
	 Privacy	and	social	media	
	 Technology	falls	short	
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Appendix	G	
	
Online	self-administered	survey	
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Appendix	H	
	
Email	invitation	to	potential	survey	respondents	

	
	
	

	
	
	

 No Images? Click here 

 
Dear (name of registrant), 

Invitation to participate in a diabetes research project: mHealth adoption for the self-

management of type 2 diabetes  

Researchers at The University of Canberra are conducting a research project on people with type 2 

diabetes and their adoption of mobile health technologies to self-manage their condition.  

Participation in this study is voluntary. If you choose to participate in this research project, you will need 

to complete a short online survey, and you will also need to have access to a mobile device such as a 

smartphone or tablet, and fitness tracker.  

Diabetes Australia supports research that may assist people in the management of their diabetes. We 

have contacted you because when you registered on the National Diabetes Services Scheme (NDSS) 

you indicated that you would like to receive information about research opportunities. As the 

administrator of the NDSS, we have used an independent mailing house to send you this letter. The 

mailing house follows the strictest confidentiality guidelines. We would like to assure you that your 

personal information has been protected and that your contact details have not been released to the 

research team or any other researcher.  

If you would like to participate in this survey, please visit the following link: 

https://www.surveymonkey.com /r/mHealthT2D. For any queries about this research project please 

contact Mr. Morris Carpenter directly via email at Morris.Carpenter@canberra.edu.au or call on 0451 

163 013.  

If you do not wish to be sent information about research opportunities in the future, please call the 

NDSS Helpline on 1300 136 588 or visit the ‘Update Your Details’ section on the NDSS website, 

ndss.com.au  

Yours sincerely, 

Susan Davidson 

General Manager, NDSS 

This mail out is being managed by Diabetes Australia as the administrator of the NDSS, through an 
independent mailing house. The mailing house follows the strictest confidentiality guidelines. We 
would like to assure you that your personal information has been protected and that your contact 

details have not been released to any other parties. 
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Appendix	I	
	
Reminder	email	invitation	to	potential	survey	respondents	

	
	
	

	
	

 

 No Images? Click here 

 
Dear (name of registrant), 

 

Invitation to participate in a diabetes research project: mHealth adoption for the self-

management of type 2 diabetes 

 

Researchers at The University of Canberra are conducting a research project on people with type 2 

diabetes and their adoption of mobile health technologies to self-manage their condition. 

 

Participation in this study is voluntary. If you choose to participate in this research project, you will need 

to complete a short online survey, and you will also need to have access to a mobile device such as a 

smartphone or tablet. 

 

Diabetes Australia supports research that may assist people in the management of their diabetes. We 

have contacted you because when you registered on the National Diabetes Services Scheme (NDSS) 

you indicated that you would like to receive information about research opportunities. As the 

administrator of the NDSS, we have used an independent mailing house to send you this letter. The 

mailing house follows the strictest confidentiality guidelines. We would like to assure you that your 

personal information has been protected and that your contact details have not been released to the 

research team or any other researcher. 

 

If you would like to participate in this survey, please visit the following link: 

https://www.surveymonkey.com/r/mHealthT2D. For any queries about this research project please 

contact Mr. Morris Carpenter directly via email at Morris.Carpenter@canberra.edu.au or call on 0451 

163 013. 

 

If you do not wish to be sent information about research opportunities in the future, please call the 

NDSS Helpline on 1300 136 588 or visit the ‘Update Your Details’ section on the NDSS website, 

ndss.com.au 

Yours sincerely, 

Susan Davidson 

General Manager, NDSS 

This mail out is being managed by Diabetes Australia as the administrator of the NDSS, through an 
independent mailing house. The mailing house follows the strictest confidentiality guidelines. We 
would like to assure you that your personal information has been protected and that your contact 

details have not been released to any other parties. 




