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Multimedia	Appendix	3		

3.1.	 Behavior	 change	 techniques	 selected	 for	 use	 during	 the	 theory-based	

intervention	program	and	workflow	adapted	for	delivery	using	the	mHeart	platform	

Technique		
(theoretical	
framework	a)	

Description	of	the	behavioral	intervention	technique	and	the	element	b	to	
support	the	strategy	 Timing	c	 Dose	frequency	d	

Motivational	
communication	skills	
(MI)	

Use	of	any	patient-professional	communication	opportunity	to	prompt	the	patient	to	
provide	 self-motivating	 statements	 and	 self-evaluations:	 (1)	minimize	 resistance	 to	
change;	(2)	maintain	the	change	achieved.	Element:	I,N,	M,	R,	V,	C.	

(1)	&	(2)	
Adh	&	N-Adh	

(1)	&	(2)	
Continuously	

Tailoring	 Use	any	opportunity	to	individualize	the	management	of	adherence	to	a	specific	patient,	
based	on	the	patient’s	environment	and	self-reports.	Element:	all.	

Adh	&	N-Adh	 Continuously	
	

Provide	instructions	
(SCogT)	

Tell	the	patient	how	to	adopt	a	medication-related	behavior,	i.e.	(1)	education	on	the	
importance	of	taking	immunosuppressive	medication	and	management	of	side	effects.	
Element:	 I,	M,	 C;	 (2)	 responses	 to	 the	 patient’s	 queries	 and	 doubts.	Element:	M;	 (3)	
information	about	the	prescription	change	(doses,	drug,	etc.)	and	explaining	the	reason	
for	the	change.	Element:	M,C,	N.	

(1),	(2)	&	(3)	
Adh	&	N-Adh	

(1)	Baseline	&	If	
Need	
(2)	&	(3)	
Continuously	

Time	management	 (1)	Find	a	time	for	intake	that	fits	with	each	patient’s	lifestyle.	Include	this	schedule	in	
the	patient’s	mHeart	agenda	and	activate	intake	alarms	if	necessary.	(2)	Train	him/her	
on	what	to	do	if	intake	is	late.	Element:	A,	M,	I	

(1)	&	(2)	
Adh	&	N-Adh	

(1)	&	(2)		
Baseline	&	If	Need	

Goal	setting	(CT)	 Involve	the	professional	and	recipients	in	detailed	planning	of	the	steps	the	patient	will	
take	 to	 acquire	 the	 medication	 skills	 needed	 for	 adequate	 medication	 adherence	
(frequency,	intensity,	duration	and	context).	Element:	all.	

Adh	&	N-Adh	 Baseline	&	If	Need	

Provide	information	
on	the	behavior-	
health	link	(IMB)	

Consider	providing	general	information	by	mass	campaigns	about	behavioral	risk,	i.e.	
(1)	 importance	of	 taking	 immunosuppressive	drugs	on	 time,	 (2)	 reminding	patients	
about	sun	protection	adherence.	Element:	M	

(1)	&	(2)	
Adh	&	N-Adh	

(1)	Baseline	&	W2	
(2)	W2	

Provide	information	
on	the	consequences	
(CT)	

Inform	the	patient	of	the	benefits	and	costs	of	changing	or	not	changing	a	behavior	(i.e.	
adherence	 or	 non-adherence	 to	 medications	 or	 monitoring).	 E.g.	 pressure	 rates	 on	
range	if	adhere	to	antihypertensives.	Elements:	M,	C,	I,	R,	V	

Adh	&	N-Adh	 Once/week	&	If	
needed	

Prompt	self-
monitoring	of	
behavior	(CT)	

Prompt	patient	to	report	data	related	to	medication	behavior,	i.e.	(1)	drug	intake	in	the	
agenda;	 (2)	 medication	 adherence	 ePROMse;	 (3)	 side	 effects;	 (4)	 glycemia,	 blood	
pressure,	etc.	Elements:	L,	M,	V,	R,	P,	N	

	(2),	(3)	&	(4)	
Adh	&	N-Adh	
(1)	N-Adh	

(1)	(2)	(4)	
Continuously	
(3)	If	need	

Provide	feedback	on	
performance	(CT)	

Provide	 the	 patient	 with	 data	 based	 on	 the	 self-reported	 information	 to	 maintain	
patient	motivation	and	adherence	with	 the	 intervention	program,	 i.e.	 (1)	biomesure	
pattern;	 (2)	 side	 effects;	 (3)	medication	 adherence	 ePROMse;	 (4)	medication	 intake.	
Elements:	P,	R,	V,	M	

(1),	(2),	(3)	&	
(4)	
Adh	&	N-Adh	

(1)	&	(4)	
Once/week	
(2)	If	needed	
(3)	Continuously	

Provide	contingent	
rewards	(OC)	

Provide	praise	or	encouragement	linked	to	the	achievement	of	specified	behaviors,	e.g.	
praise	any	improvement	in	self-management.	Elements:	P,	R,	V,	M	

Adh	&	N-Adh	 Continuously	
	

Prompt	review	of	
behavioral	goals	(CT)	

Review	the	intentions	or	goals	previously	agreed	with	the	patient;	discuss	and	readjust	
the	plan	if	necessary.	Elements:	M,	C	

N-Adh	 Once/week	&	If	
need	

Identify	barriers	to	
behavior	(SCogT)	

Identify	the	barriers	to	adequate	adherence	using	PROMs,	e.g.	detect	a	specific	side	
effect	reported	by	the	patient	electronically.	Elements:	R	

N-Adh	 If	needed	

Action	planning	&	
problem	solving	

Plan	ways	of	overcoming	the	barriers	detected	and	reach	an	agreement	with	the	
patient,	e.g.	discuss	medication	beliefs	with	the	patient.	Elements:	all	

N-Adh	 If	needed	

Environmental	
restructuring	

Provide	guidance	to	change	the	patient’s	habits	that	could	hamper	medication	
adherence.	Elements:	all	

N-Adh	 If	needed	

Teaching	the	use	of	
prompts/cues	(OC)	

Teach	the	patient	to	identify	environmental	cues	to	remind	him/her	to	adopt	a	
behavior,	i.e.	(1)	times	of	meals	could	serve	as	reminders	of	medication	intake;	(2)	a	
beeping	signal	at	the	time	of	scheduled	medication	intake.	Element:	A,	P,	M	

N-Adh	 Baseline	&	If	
needed	

Prompt	intention	
formation	(TRA,TPB,	
SCogT,	IMB)	

Encourage	the	patient	to	decide	to	act	or	set	a	general	goal,	e.g.	to	make	a	behavioral	
resolution	such	as	“I	will	take	my	pills	on	time	every	day”.	Element:	I,	N,	L,	M,	V	

N-Adh	 If	needed	

Prompting	focus	on	
past	success	

Discuss	or	review	with	the	patient	past	behaviors	related	to	negative	outcomes.	
Element:	M,	C,	V,	R	

N-Adh	 If	needed	

Others’	approval	
(TRA,	TPB,	IMB)	

Provide	information	on	what	others	think	of	a	behavior,	i.e.	inform	the	patient	that	
professionals	will	disapprove	of	an	unhealthy	behavior.	Element:	M	

Continuously	
N-Adh	

	

Provide	information	
on	others’	behavior	

Compare	anonymous	experiences,	e.g.,	compare	the	patient’s	prescription	with	
another	significantly	more	complex	regimen	to	reduce	his/her	feeling	of	burden.	
Element:	M,	V	

N-Adh	 If	needed	

Use	follow-up	
prompts	

Communicate	the	patient	if	a	part	of	the	intervention	is	complete,	i.e.	(1)	several	goals	
were	planned;	(2)	a	behavior	has	changed	gradually.	Element:	all	

(1)	&	(2)	
N-Adh	

If	needed	

Prompt	identification	
as	a	role	model	

Indicate	how	the	patient	may	be	an	example	to	others	and	influence	their	behavior,	
e.g.,	offer	a	patient	to	be	part	of	the	voluntary	service.	Element:	M	

Adh	 W3	

a	The	theoretical	frameworks	are:	CT,	control	theory;	IMB,	information-motivation-behavioral	skills	model;	MI,	Motivational	Interview;	OC,	operant	
conditioning;	SCogT,	social-cognitive	theory;	TPB,	theory	of	planned	behavior;	TRA,	theory	of	reasoned	action.	
b	Elements	(i.e.	components	or	objects	of	the	technology	intended	to	implement	the	strategy)	used	in	the	study:	(A)	alerts,	(P)	prompts/reminders,	(N)	
notifications,	(M)	messages,	(L)	logs,	(R)	reports,	(V)	visualizations,	(C)	video-calls,	(I)	Information	delivery.	[1,2]	



This	is	a	Multimedia	Appendix	to	a	full	manuscript	published	in	the	J	Med	Internet	Res.	
For	full	copyright	and	citation	information	see	http://dx.doi.org/10.2196/jmir.xxxx 

c	Non-adherence	to	medication	in	the	implementation	phase	is	defined	as	“actual	dosing	does	not	correspond	to	the	prescribed	dosing	regimen	due	to	
delays,	omissions	or	extra	doses”	and	is	measured	by	self-report	questionnaires.	Delays	refer	to	irregularities	with	the	intake	schedule	(±2	hours).	Adh:	
medication-adherent	recipient;	N-adh:	only	if	the	patient	is	classified	as	non-adherence	to	medications	(implementation	phase).	
d	Baseline:	when	the	treatment	begins;	Continuously:	every	time	the	task	is	scheduled	during	the	treatment	period	between	assessment	1	and	2;	If	
Need:	when	provider	detect	that	the	strategy	is	needed	based	on	reports	or	goals	established;	Once/week:	at	least	1	time	per	week	based	on	reports;	
W1:	during	week	1	of	the	study;	W2:	during	week	2	of	the	study;	W3:	during	week	3	of	the	study.	
e	ePROMs,	electronic	patient-reported	measures.	

3.2.	 Description	 of	 mHeart-based	 treatment	 designed	 to	 improve	 medication	

adherence	in	the	Val-mHeart	study	
The	information	complements	the	data	in	the	Val-mHeart	manuscript.	For	more	information,	please	refer	to	the	manuscript.	

Specific	aim	of	the	treatment	
• The	treatment	is	defined	as	the	interventional	program	applied	in	this	study	based	on	multiple	internet-based	strategies	or	interventions	to	achieve	
the	clinical	aim.	
• The	clinical	aim	of	 the	 treatment	 in	 the	Val-mHeart	 study	was	 to	optimize	medication	adherence	management	 in	early-stage	heart	 transplant	
recipients,	i.e.	to	reduce	the	rate	of	non-adherent	recipients.	

Treatment	duration		
• A	period	of	at	least	1	month	(between	assessments	1	and	2).	

Type	of	treatment	
• The	e-interventions	were	interactive	with	additional	human	support	through	the	mHeart	platform.		
• The	provider	was	a	female	clinical	pharmacist	with	experience	in	motivational	interviewing	and	specialized	in	heart	transplants.	The	patients’	first	
interaction	with	this	provider	was	during	hospitalization	for	the	transplant	procedure.	No	other	contact	was	provided	on-site	after	the	first	baseline	
study	visit.	
• The	patients’	characteristics	are	described	in	the	manuscript,	including	the	training	and	technical	assistance	received.	

Delivery	platform	
• The	hardware	platform	delivers	the	intervention	via	mobile	platforms	such	as	smartphones.	Patients	had	access	to	a	complementary	website	via	
desktop	computers.	Providers	manage	the	platform	through	the	website.	
• Participants	used	their	own	cell	phone	and	paid	for	their	internet	use.	No	incentives	were	provided	for	participation.	
• The	mHeart	software	(mobile	application	and	website)	is	a	Behavior	Intervention	Technology	to	facilitate	the	following	overall	goals:	(1)	health	
behavior	 change	 (i.e.	 increase	 patients’	 healthy	 behaviors	 and	 prevent	 the	 onset	 of	 disease);	 and	 (2)	 targeted	 disease	management	 (i.e.	 facilitate	
therapeutic	interventions	and	improve	patients’	self-management).	
• The	 features	 specifically	 designed	 to	manage	medication	 adherence	 are	 provided	 in	 the	manuscript.	 Other	 components	 or	 functionalities	 are	
detailed	in	a	video	of	the	mobile	application	provided	in	[Dataset][3].	
• More	information	on	developers,	technical	specifications	and	Source	Code	are	provided	in	[Dataset][3].	

Presentation	strategy	
• The	mHeart	platform	is	based	on	visual	aids	and	minimizing	text	and	passive	information.	For	readers	to	have	a	clear	sense	of	the	aesthetics,	visual	
aids	used	and	other	features,	they	were	provided	with	a	video	with	a	demo	trial	of	the	clinical	use	of	the	app.	Thus,	readers	can	examine	samples	or	
portions	of	eHealth	interventions	through	mHeart.	
• Interactive	elements	were	also	used	as	digital	triggers	to	prevent	the	law	of	attrition;	i.e.	(A)	alerts,	(P)	prompts	and	reminders,	(N)	notifications,	
(M)	messages,	(L)	logs,	(R)	reports,	(V)	visualizations,	(C)	video-calls,	(I)	information	delivery.	[1,2]	

Content	
• The	interventional	treatment	design	was	based	on	published	literature	on	internet-based	interventions	with	impact	on	health	behavior	change,	
but	also	strategies	to	prevent	patient	attrition.	[4–11]	
• All	the	behavioral	change	techniques	[12,13]	used	in	the	treatment	are	described	based	on	Michie’s	taxonomy	[14]	and	are	provided	in	the	Table.	
The	most	 important	 strategies	 applied	 were	 human	 support,	 motivational	 engagement,	 therapeutic	 alliance	 strategies,	 [1,15]	 and	 individually-
tailored	feedback.	[12,13,16–18]	Descriptions	of	the	strategies	and	examples	are	provided	in	the	Table.	
• The	strategy	could	be	aimed	at	(1)	forming	a	behavior;	(2)	altering	a	behavior	(3)	reinforcing	a	behavior.	
• The	interventions	were	tailored	based	on	mHeart	patient-reported	data	collected	using	(1)	dynamic	information	from	the	mHeart	features,	and	
(2)	information	collected	in	the	in-clinic	baseline	interviews.	
• Interventions	were	delivered	using	motivational	interviewing	skills.	[19,20]	

Workflows	
• Intended	doses	and	optimal	timing	for	the	use	of	each	technique	are	also	described	in	the	Table.	
• Conditions	of	use,	a	mixture	of	 time-based,	event-based	or	 task-completion	rules	were	applied	as	required.	 [21]	Thus,	 the	complexity	of	 the	
strategies	varied	depending	on	the	user	and	the	task.	A	combination	of	these	techniques	was	common.	
• Video-calls	were	not	scheduled	and	were	 limited	to	very	occasional	situations	when	a	 text	message	was	 insufficient	 to	deliver	highly	complex	
information.	
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