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1.1	Background	
 
The	reach	and	uptake	of	depression	treatment	have	increased	since	the	availability	of	
Internet‐based	interventions	over	the	last	decade	(Riper	et	al.	2007,	Riper	et	al.	2013).	
Meta‐analyses	showed	that	these	Internet	interventions	are	effective	for	the	treatment	of	
depression	(Andersson	&	Cuijpers	2009,	Andrews	et	al	2010;	Richards	&	Richardson	
2012).		

Despite	these	promising	results	studies	have	also	indicated	a	low	implementation	
rate	of	Internet	interventions	in	primary	and	secondary	mental	health	care,	low	therapy	
adherence	rates	by	users	of	Internet	interventions,	and	users	have	lacked	motivational	and	
personalized	support,	especially	in	unguided	self‐help	treatments	(Nijland	et	al.	2010).	
Currently,	a	number	of	innovative	strategies	are	being	explored	to	overcome	these	
problems.		

Moodbuster	is	an	innovative	intervention	for	depression	treatment	that	makes	use	
of	mobile	and	Internet	technologies.	Moodbuster	is	developed	within	the	ICT4Depression	
project.	Moodbuster	aims	self‐help	depression	treatment	via	(1)	smartphones	and	pc	for	
(2)	adult	patients	in	primary	care	by	making	use	of	(3)	ecological	momentary	assessment	
techniques	(EMA)	including	the	assessment	of	physiological	symptoms	in	an	integrated	
manner	(4)	which	enables	timely	interactive	feedback	and	treatment	adaptation	if	needed	
for	patients	and	professionals	alike	(Warmerdam	et	al	2012).	The	goal	of	the	current	pilot	
study	was	to	evaluate	the	feasibility	and	the	usability	of	Moodbuster	for	patients	with	
depression	in	primary	care.	The	study	followed	in	time	the	pilot	study	in	Sweden	and	
incorporated	some	of	the	lessons	learned	in	that	pilot.	
	
1.2	Research	questions 
	

1. What	is	the	feasibility	of	Moodbuster	in	terms	of	willingness	to	participate	and	
compliance	of	patients?	

2. What	is	the	usability	of	Moodbuster	in	terms	of	satisfaction	and	acceptation	
according	to	patients?		

3. What	is	the	feasibility	and	usability	of	Moodbuster	in	terms	of	satisfaction	and	
acceptation	according	to	primary	care	takers?	

4. What	is	the	clinical	progress	in	depressive	symptoms?	
	

2.	Methods	
	
2.1	Design	and	sample	size	
	
This	study	concered	a	pilot	study	consisting	of	one	group	patients	which	received	
Moodbuster+.	Measurements	were	taken	at	baseline	and	at	post	treatment	(after	6	weeks).	
Based	on	feasibility,	the	sample	size	was	determined	at	25	patients.		
	



2.2	Procedure	
	
GGZinGeest	and	the	VU	University	Amsterdam	worked	closely	together	for	the	conduct	of	
this	pilot.	GGZinGeest	is	a	mental	health	care	organisation	where	specialized	nurses	work	
also	in	primary	care	and	support	GP’s	with	the	provision	of	low	intensity	depresseion	care.	
Recruitment	of	participants	took	place	in	two	ways:	1.	In	primary	care	via	these	specialized	
nurses	and	2.	In	the	general	population	through	press	releases	and	advertising	in	national	
media.		

Interested	patients	subscribed	themselves	for	the	study	via	a	website.	After	signing	
in	they	received	a	screening	questionnaire	for	depressive	symptoms	by	email	(Kessler	
Psychological	Distress	Scale:	K10;	Kessler	et	al.,	1992),	and	an	information	brochure	and	
informed	consent	form	by	post.	Participants	who	scored	above	the	cut‐off	score	of	20	on	
the	K10	were	contacted	for	a	telephonic	diagnostic	interview.	Inclusion	criteria	involved	a	
major	or	minor	depression	according	the	DSM‐IV	criteria,	aged	18	years	and	older,	
willingness	to	wear	sensor	devices	and	having	a	pc	with	Internet	connection.	Participants	
with	a	high	risk	on	suicide	were	excluded.	After	inclusion,	participants	received	the	
baseline	questionnaire	by	email.	In	a	face‐to‐face	consult	participants	received	the	sensor	
devices	and	instructions	about	the	use	of	Moodbuster.	During	the	study	participants	could	
use	a	smartphone	from	the	University.	Participants	received	a	gift	certificate	of	50	Euro	at	
the	end	of	the	study.		
	
2.3	Instruments	
	
An	overview	of	the	instruments	is	presented	in	Table	1.	Instruments	are	divided	into	
screening,	feasibility	and	usability,	and	clinical	progress.		



Table	4.	Overview	measurement	instruments	
	
	 Screening	 Baseline(T0) Posttreatmen

t(T1)	
Follow‐up	
(T2)	

Screening	 	 	

K10	 x	 	

CIDI	 x	 	

Feasibility	 	 	 	 	

Willingness	 	 x	 x

Compliance	 	 	 x	 	

Usability	 	 	

Interview	patient	 	 	 x

Interview	caretaker	 	 	 x

SUS	 	 	 x

CSQ‐8	 	 	 x

Clinical	progress	 	 	

BDI,	HADS‐A	 	 x	 x	 x	

	
Screening	
	
Screening.	The	10‐item	Kessler	psychological	distress	scale	(K10;	Kessler	and	Mroczek,	
1992)	is	a	measure	of	non‐specific	psychological	distress	in	the	anxiety‐depression	
spectrum.	This	screening	questionnaire	was	used	to	screen	people	for	depression.	Item	
responses	are	on	a	five‐point	Likert	scale	(5=	“all	of	the	time”	to	1=	“none	of	the	time”),	
total	score	ranges	from	10	(no	distress)	to	50	(severe	distress).	Participants	with	a	score	of	
20	or	higher	on	the	K10	were	eligible	for	this	study.	With	this	cut‐off	the	K10	shows	good	
sensitivity	to	capture	people	with	different	kind	of	depressive	disorders	(Donker	et	al.	
2009).		
	
Diagnostic	interview.	Study	participants	were	asked	to	participate	in	a	telephone	diagnostic	
interview	before	the	start	of	Moodbuster.	To	establish	a	diagnosis	we	used	the	Composite	
International	Diagnostic	Interview	(CIDI).	The	CIDI	(version	2.1),	a	structured	interview	
developed	by	the	World	Health	Organisation	(WHO,	1990),	enables	trained	interviewers	to	
assess	psychiatric	diagnosis	defined	in	the	Diagnostic	and	Statistical	Manual	of	the	
American	Psychiatric	Association,	4th	edition	(2001).	The	assessment	typically	lasts	30‐75	
minutes,	depending	on	the	mental	state	of	the	respondents.	In	this	study,	current	mental	
statuses	within	the	last	two	months	were	considered.		
	
Feasibility	and	usability	
	
Feasibility.	To	determine	the	feasibility	of	Moodbuster	the	following	aspects	were	studied:		



	
1. Required	time	to	include	patients.		
2. Willingness	of	patients	to	participate	in	the	study	after	referral	by	the	primary	care	

taker.		
3. Compliance		

a. With	regard	to	the	sensor	devices;	how	often	do	patients	wear	the	handglove	
and	the	chest	strep?		

b. With	regard	to	the	ecological	measurements;	how	many	measurements	did	
patients	fill	in	on	their	smartphone?		

c. With	regard	to	the	pill	box;	in	how	far	do	patients	who	are	on	medication	use	the	
pill	box?		

d. With	regard	to	the	self‐help	modules;	how	compliant	are	patients	regarding	the	
modules?	
	

Usability	according	to	patients.	To	determine	the	usability	of	Moodbuster	the	System	
Usability	Scale	(SUS;	Brooke,	1996)	was	used	at	post‐treatment.	The	SUS	consist	of	10	
questions	(e.g.	“I	can	image	that	many	people	quickly	learn	how	to	use	Moodbuster”)	with	5	
response	options	(ranging	from	1	‘strongly	disagree’	to	5	‘strongly	agree’).	The	scores	on	
the	SUS	range	from	0	till	100	with	higher	scores	representing	a	higher	usability.	The	SUS	
has	proven	to	be	a	reliable	and	valid	instrument	(Brooke,	1986).		A	SUS	score	above	68	is	
considered	above	average	and	anything	below	68	is	below	average.	We	evaluated	the	
usability	for	four	different	components	of	Moodbuster;	the	website,	the	mobile	application,	
and	the	sensor	devices.	Therefore,	the	SUS	was	administered	three	times	to	evaluate	the	
three	components.			

To	measure	the	satisfaction	about	Moodbuster,	the	Client	Satisfaction	
Questionnaire‐8	(CSQ-8: De	Brey,	1983)	was	used.	The	CSQ	consists of 8 questions	
inquiring	about	respondents’	opinions	and	conclusions	about	services	they	have	received.	
Response	options	differ	from	item	to	item,	but	all	are	based	on	a	four‐point	scale.	Scores	
range	from	8	to	32,	with	higher	values	indicating	higher	satisfaction.	
	
Usability	according	to	primary	care	takers.	Semi‐structured	interviews	were	held	with	
primary	care	takers	to	explore	their	experiences	with	using	Moodbuster	in	primary	care.		
	
Clinical	progress	
 
Questionnaires	to	measure	symptoms	were	taken	at	two	moments;	at	baseline	(T0:	before	
the	start	of	the	treatment),	and	after	six	weeks	at	posttreatment	(T1).	At	baseline,	socio‐
demografic	characteristics	were	also	measured	like	age,	gender,	education	and	work	
situation.		
 
Depressive	symptoms.	The	Beck	Depression	Inventory	–	second	edition	(BDI‐II)	is	used	to	
measure	depressive	symptoms	(Beck	et	al.,	1961).	The	BDI‐II	is	developed	to	measure	the	
severity	of	the	depressive	symptoms	and	is	one	of	the	most	used	self‐report	questionnaires	
in	this	area.	The	BDI‐II	contains	21	items	with	answer	categories	ranging	from	0	till	3.	Total	



scores	varies	between	0	and	63	with	higher	scores	representing	more	severe	symptoms.	
Internal	consistency	is	high	with	Cronbach's	alpha	around	0,92	(Van	der	Does,	2002).		
	
Anxiety	symptoms.	The	7‐item	anxiety	subscale	(Dutch	version)	of	the	Hospital	Anxiety	and	
Depression	Scale	(HADS)	is	used	for	identifying	anxiety	symptoms	(Zigmond	&	Snaith	
1983).	Cronbach`s	alpha	ranged	between	0.81	to	0.84,	in	different	normal	and	clinical	
Dutch	samples	(Spinhoven	et	al.	1997).	Item‐responses	are	on	a	0	to	3	scale,	total	score	
range	is	0‐21	with	higher	scores	indicating	more	anxiety.		
	
2.4	Analyses	
	
Descriptive	statistics	were	used	to	analyse	the	data	from	the	SUS	and	the	CSQ.	Interviews	
were	written	out	and	text	fragments	were	labeled	and	categorized.	The	combination	of	
descriptives	statistics	and	information	from	the	interviews	give	an	indication	of	the	
feasibility	and	the	usability	of	Moodbuster.		

Paired	t‐tests	were	used	to	analyse	data	from	the	BDI,	the	HADS	and	the	EQ‐5D.	
Cohen’s	d	was	used	to	calculate	effect‐sizes	(Cohen,	1988).	Data	from	all	questionnaires	
were	analysed	according	to	the	completers‐only	principle.		
	
3.	Results	
	
3.1	Patients	
 
Recruitment via GP. In total, 43 general practices in primary care were willing to participate in 
this study, all located in the Amsterdam region. Information brochures about this study (n = 430) 
were spreaded over these 43 practices. Specialized nurses informed potential patients about this 
study by giving them these information brochure during a regular consult. Each nurse had 10 
information brochures to give to their patients. Via this way, only 1 patient was included in the 
study.  
 
Recruitment	via	media.	We	advertised	in	daily	newspapers,	digital	media	(mainly	websites)	
and	sent	out	a	press	release	to	recruit	patients.	This	recruitment	strategy	appeared	more	
successful.	Within	a		two	months	period,	49	potential	patients	subscribed	themselves	via	a	
website.	Of	these	people,	36	filled	in	the	screener	for	depression	and	all	of	them	scored	
above	the	cut‐off	of	20	on	the	K‐10.	Eventually,	23	patients	were	included	in	the	study	and	
started	with	Moodbuster	9.	
	
Demographic	characteristics	of	patients	are	displayed	in	Table	2.	The	mean	age	was	around	
43	years.	Most	patients	were	female	(68.2%)	and	highly	educated	(72.7%).	The	majority	
lived	alone	(36.4%)	or	with	a	partner	(27.3%).	Almost	two	third	had	a	diagnosis	of	a	major	
depression	according	to	DSM‐IV	criteria.	As	the	recruitment	of	patients	took	more	time	
than	expected	and	we	did	not	want	to	delay	any	longer,	we	decided	to	include	also	patients	
who	had	no	diagnosis	of	depression	but	who	did	experience	depressive	complaints.	
Therefore,	8	patients	with	no	diagnosis	were	included.		However,	they	had	elevated	
symptoms	as	was	shown	by	their	high	scores	on	the	depression	screener.	



Table 5. Demographic Characteristics at Baseline    
 
 All 
 (n = 23) 
Age (years) 42.9 
Female 15 (68.2) 

Living situation  
alone 8 (36.4) 
With a partner 6 (27.3) 
With children 1 (4.5) 
With partner and children 4 (18.2) 
other 3 (13.6) 
Education*  
lower 1 (4.5) 
middle 5 (22.7) 
higher 16 (72.7) 
Diagnosis major depression 15 (65.2)  
  
Note. Data are presented as n (%) of participants unless otherwise indicated.  
*lower = Primary Education or Lower General Secondary Education, middle = Intermediate Vocational 
Education or High School, high = Higher Vocational Education or University. 
	
3.2 	Feasibility	
	
Three	aspects	were	evaluated	to	assess	feasibility;	1.	Required	time	to	include	patients,	2.	
willingness	of	patients	to	participate	in	the	study	after	referral	by	the	primary	care	taker	
and	3.	Compliance	with	regard	to	Moodbuster.		
	
1. Required	time	to	include	patients.	In	primary	care,	1	patient	was	included	in	the	study	in	

a	period	of	six	weeks,	which	is	less	than	we	expected.	Most	patients	(n=22)	were	
recruited	in	the	general	population	through	the	media.	In	comparison	with	other	
Internet‐based	studies	it	took	more	time	and	much	effort	to	include	such	a	relative	low	
number	of	patients.	This	may	be	due	to	the	extensive	screening	procedure	of	
participants,	they	needed	to	fill	out	a	screener,	comply	with	a	diagnostic	interview	and	
obtain	the	smartphone	and	sensors	by	visiting	the	research	venue	or	home	visit.	

2. Willingness	of	patients	to	participate	in	the	study	after	referral	by	the	primary	care	taker.	
We	do	not	know	exactly	how	many	patients	received	an	information	brochure	from	
their	nurse.	Some	nurses	gave	all	their	information	brochures	to	potential	patients	and	
others	gave	a	part.	Given	the	fact	that	only	1	patient	was	included	in	this	way,	we	could	
say	that	the	willingness	to	participate	among	primary	care	patients	was	low.		

3. Compliance	with	regard	to	Moodbuster.	Participants	used	the	system	as	instructed.	On	
average,	exposure	to	the	treatment	material	was	51%.	In	the	six‐week	period,	
participants	completed	approximately	three	out	of	six	of	the	available	treatment	
modules.	This	indicates	that	they	were	able	to	follow	instructions,	which	were	to	
complete	one	module	every	two	weeks.	Good	acceptance	was	also	observed	with	regard	
to	the	EMA	ratings	(in	total,	2568	ratings	were	made),	and	with	regard	to	sensor	usage	



(2347	sensor	periods).	Further	details	on	the	participants’	use	of	the	system	
components	are	provided	in	Deliverable	4.7	(the	final	evaluation	report).	

	
	

	
	
Figure	3:	Moodbuster	treatment	module	usage	of	the	participants	of	the	moodbuster	pilot	trial.	
Module	completion	is	depicted	as	a	percentage	of	the	total	number	of	exercises	in	each	module	(ba:	
behavioral	activation;	cr:	cognitive	restructuring;	edumotiv:	psycho‐education;	pst:	problem	solving	
therapy;	ex:	physical	exercise;	eval:	relapse	prevention).		
	
3.3 Usability	according	to	patients	
 
Usability	of	the	system	was	evaluated	with	the	SUS.	Mean	scores	on	the	SUS	for	the	website	
of	Moodbuster,	the	mobile	application,	and	the	sensor	devices	were,	respectively,	55.3,	50.5	
and	40.5.	Usability	of	these	three	components	is	below	the	average	of	68.		
	
Mean	 scores	 on	 the	different	 items	 are	 reported	 in	Table	 3.	The	website	 and	 the	mobile	
phone	scored	relatively	positive	on	‘need	for	support’	(item	4)	and	‘inconsistency’	(item	6).	
Aspects	 that	 received	a	 relatively	negative	 rating	were	 ‘complexity’	 (item	2),	 ‘easiness	 to	
use’	(only	mobile	phone)	and	‘cumbersome’	(item	8).		
	



Table	6.	Mean	item	scores	on	the	System	Usability	Scale	for	respectively	the	website	of	Moodbuster,	
the	mobile	phone,	the	sensor	devices	and	the	medication	adherence	system	(n	=	19).	
	

	 The	website	
of	

Moodbuster.	

Moodbuster	
on	the	
mobile	
phone.	

The	sensors	
	(n	=	15)	

1.	I	think	that	I	would	like	to	use	…	frequently. 2.7 2.3 1.8	

2.	I	found	…	unnecessarily	complex.		 2.8 3.1 3.4	

3.	I	thought	…	was	easy	to	use.			 3.1 2.8 2.7	

4.	I	think	that	I	would	need	the	support	of	a	technical	
person	to	be	able	to	use…	

2.0 2.2 2.5	

5.	I	found	the	various	functions	in	…	were	well	integrated.	 3.0	 2.7	 2.2	

6.	I	thought	there	was	too	much	inconsistency	in	…	 2.8	 2.7	 3.2	

7.	I	would	imagine	that	most	people	would	learn	to	use	…	
very	quickly.		

3.3	 3.1	 2.5	

8.	I	found	…	very	cumbersome	to	use.		 2.8 3.0 3.6	

9.	I	felt	very	confident	using	…	 2.7 2.6 2.5	

10.	I	needed	to	learn	a	lot	of	things	before	I	could	get	going
with	…	

2.2 2.5 2.8	

 
	
Client	satisfaction	with	the	system	was	assessed	with	the	CSQ.	the	mean	score	on	the	CSQ	
was	21.1(SD:	5.2),	which	may	be	interpreted	as	a	‘fair’	score.	Mean	scores	on	the	different	
items	of	the	CSQ	are	reported	in	Table	4.	Scores	on	the	items	can	range	from	1	till	4	with	
higher	scores	representing	more	satisfaction.	It	can	be	seen	that	the	system	was	rated	
lowest	with	respect	to	‘service’	(item	2),	‘met	needs’	(item	3)	and		‘would	use	again’	(item	
10),		and	rated	highest	with	respect	‘general	satisfaction’	(item	7).		
 



Table	7.	Mean	item	scores	on	the	Client	Satisfaction	Questionnaire	(N=19)	
	

 Mean 

1.	How	would	you	rate	the	quality	of	service	you	have	received	from	Moodbuster?	 2.7	

2.	Did	you	get	the	kind	of	service	you	wanted?	 	 2.5	

3.	To	what	extent	has	Moodbuster	met	your	needs?	 2.4	

	4.	If	a	friend	were	in	need	of	similar	help,	would	you	recommend	Moodbuster	to	him	or	
her?	

2.6	

5.	How	satisfied	are	you	with	the	amount	of	messages	you	have	received	from	
Moodbuster?	

2.7	

6.	Did	Moodbuster	help	you	to	deal	more	effectively	with	your	problems?	 2.8	

7.	In	an	overall,	general	sense,	how	satisfied	are	you	with	the	help	you	have	received	from	
Moodbuster?	

3.0	

8.	If	you	were	to	seek	help	again,	would	you	use	Moodbuster	again? 2.5	

	
 
3.4 	Feasibility	and	usability	according	to	primary	care	takers	
To	explore	the	feasibility	and	usability	of	Moodbuster	in	primary	care	in	more	detail	we	
conducted	a	number	of	semi‐structured	interviews	with	specialized	nurses.	With	regard	to	
the	recruitment	of	patients	via	these	nurses,	four	scenarios	have	happened;	a.	none	of	the	
information	brochures	were	given	to	patients,	b.	a	part	of	the	information	brochures	were	
given	to	patients,	c.	all	information	brochures	were	given	to	patients	and	d.	information	
brochures	were	put	in	the	waiting	room	of	the	general	practice.		For	each	of	these	
scenarios,	one	nurse	was	interviewed.		
	
a.	None	of	the	information	brochures	were	given	to	patients.	Will	be	added	in	final	report.		
b.	A	part	of	the	information	brochures	were	given	to	patients.	One	nurse,	who	informed	two	
of	her	patients	about	the	study,	mentioned	some	reasons	why	it	is	difficult	to	recruit	in	this	
way.	She	stated	that	it’s	difficult	to	think	about	informing	patients	about	research	in	
general	while	doing	your	daily	work.	Another	reason	was	that	most	patients	have	many	co‐
morbid	problems	(depression	was	not	at	the	forefront),	which	made	them	in	her	eyes	not	
suitable	for	this	study.	She	was,	however,	positive	about	Moodbuster	and	about	e‐health	in	
general.	Noteworthy	to	mention	is	that	the	two	patients	who	received	information	did	not	
sign	in	for	the	study	either	because	of	not	willing	to	use	a	‘second’	smarthphone	on	top	of	
their	own	smartphone	or	because	of	not	willing	to	wear	sensor	devices.	
c.	All	information	brochures	were	given	to	patients.	Will	be	added	in	final	report.	
d.	Information	brochures	were	put	in	the	waiting	room	of	the	general	practice.	One	care	taker	
put	all	brochures	in	the	waiting	room.	Half	of	the	brochures	was	taken	by	patients	of	which	
none	subscribed	themselves.	According	to	the	care	taker	the	patients	are	overwhelmed	by	
the	available	information	about	various	treatments	and	studies	which	are	accessible	
through	the	general	practice.		
 



3.5	Clinical	progress	
	
Results	obtained	with	the	clinical	outcome	measures	are	displayed	in	Table	5.	Figure	2	
provides	a	graphical	view	on	changes	in	symptom	levels.		At	baseline,		participants	
reported	moderate	levels	of	depression	and	anxiety.	After	treatment,	participants	reported	
less	symptoms	of	depression	and	anxiety:	mean	scores	decreased	to	16.4	(BDI)	and	9.3	
(HADS),	with	large	to	small‐to‐moderate	effect	sizes	(BDI:	d	=	.88;	HADS:	d	=	.33).	
Improvement	were	significant	only	with	regard	to	depressive	symptoms	(p	<	.001).		
 
Table	8.	Means,	SDs	and	effect	sizes	(Cohen’s	d)	for	measures	of	depression,	anxiety	and	quality	of	life	
for	all	patients	(N	=	22)	
	

 Pre-treatment, 
Mean (SD) 

N=22 

Post-treatment, 
Mean (SD) 

N=19 

t(df = 18) Within-group effect-size,  
d (95% CI) 

BDI	 27.0	(11.6)	 16.4	(9.5) 4.5* .83	(.44	– 1.22)	

HADS	 10.5	(3.0)	 9.3	(3.2) 1.6 .33	(‐.09	‐	.76)	

*	p	<	.0001	
	

	
	

Figure	4:	Changes	in	depression	and	anxiety	symptoms	from	pre‐	to	posttest.	
	
4. Discussion	

	
In	this	pilot	study,	we	aimed	to	test	the	feasibility	and	usability	of	Moodbuster	as	a	

depression	treatment.	As	in	the	Swedish	pilot	study,	we	found	that	moodbuster	system	was	
deployable,	safe	and	used	by	the	participants.	Encouragingly,	clinical	outcome	measures	
indicated	probable	positive	effects	on	depressive	symptoms.	Finally,	participants	seemed	
quite	satisfied	with	Moodbuster,	although	usability	ratings	clearly	showed	that	the	system	



needs	to	be	improved	in	terms	of	ease‐of‐use,	especially	with	regard	to	the	sensors.		With	
proper	modifications,	the	Moodbuster	platform	should	be	ready	for	more	controlled	
clinical	trials.		

Some	limitations	of	this	pilot	study	demand	attention.	First,	it	seems	not	feasible	to	
recruit	patients	in	primary	care	through	specialized	nurses	in	the	way	we	did.	
Nothwithstanding	the	fact	that	we	have	engaged	both	GPs	and	specialized	nurses	at	the	
start	of	our	project.	The	main	problem	as	we	have	experienced	it,	lied	in	time	constraints	
and	the	fact	that	GP	practices	were	engaged	in	many	pilot‐studies.	The	purpose	was	to	
include	patients	in	primary	care,		however	this	turned	out	not	to	be	feasible	in	the	brief	
period	available.	Therefore	we	included	self‐referred	depressed	patients	from	the	general	
population.		For	the	purpose	of	assessing	the	feasibility	from	a	patient	perspective,	we	
assumed	that	this	is	not	so	different	compared	to	a	GP	population.	Moreover,	the	sample	
consisted	of	adult	patients	with	moderate‐to‐severe	depressive	symptoms.	The	majority	
had	a	diagnosis	of	major	depression.		However,	more	pilot	studies	in	GP	settings	are	
necessary	to	confirm	this	feasibility	hypothesis.	Primary	care	takers	encountered	diverse	
problems	in	general	practice	during	the	recruitment	such	as	“not	believing	in	Internet‐
treatment”,	“no	suitable	patients	for	this	study”	or	“no	willingness	to	participate	among	the	
patients	who	received	information”.		From	other	trials,	we	have	good	experience	with	
recruiting	patients	from	the	general	population	although	we	expected	more	willingness.		

	Second,	we	encountered	some	problems	regarding	the	usability	of	the	biomedical	
devices	resulting	in	patients	not	wearing	them	after	a	short	period	of	trying.	We	believe	
that	at	this	moment	the	biomedical	sensor	devices	are	more	suitable	to	use	in	a	controlled	
lab	setting	and	not	in	people’s	daily	life.	Evaluation	of	the	medication	adherence	system	is	
difficult	as	there	were	just	three	patients	on	medication	who	were	eligible	to	use	them.		

	
5.	References		
	
Andersson	G,	Bergstrom	J,	Hollandare	F,	Carlbring	P,	Kaldo	V,	Ekselius,	L.	Internet‐based	
self‐help	for	depression:	randomised	controlled	trial.	British	Journal	of	Psychiatry	
2005;187,	456‐61.		
	
Andersson	G	and	Cuijpers	P.	Pros	and	cons	of	on‐line	cognitive	behavior	therapy.	British	
Journal	of	Psychiatry	2008;193:270–271.		
Andersson	G	&	Cuijpers	P.	Internet‐based	and	other	computerized	psychological	
treatments	for	adult	depression:	a	meta‐analysis.	Cogn	Behav	Ther.	2009	Dec;38(4):196‐
205.		
	
Andrews	G,	Cuijpers	P,	Craske	MG,	McEvoy	P,	Titov	N.	Computer	Therapy	for	the	Anxiety	
and	Depressive	Disorders	Is	Effective,	Acceptable	and	Practical	Health	Care:	A	Meta‐
Analysis.	PLoS	ONE	2010	5(10):	e13196.		
	
Bockting	CL,	Schene	AH,	Spinhoven	P,	Koeter	MW,	Wouters	LF,	Huyser	J,	Kamphuis	JH.	
Preventing	relapse/recurrence	in	recurrent	depression	with	cognitive	therapy:	a	
randomized	controlled	trial.	Journal	of	Consulting	&	Clinical	Psychology	2005;73(4):647‐
57.		



	
Bouma	J,	Ranchor	AV,	Sanderman	R,	&	Van	Sonderen	E.	(1995).	Assessment	of	Depressive	
Symptoms	with	the	CES‐D.	Manual	(in	Dutch).	Noordelijk	Centrum	voor	
Gezondheidsvraagstukken/Rijksuniversiteit	Groningen:	Groningen.		
	
Brooks	R.	with	the	EuroQol	Group.	EuroQol:	the	current	state	of	play.	Health	Policy		
1996;37:53‐72.		
	
Cohen,	J.	(1988).	Statistical	Power	Analysis	for	the	Behavioural	Sciences.		
Lawrence.	Erlbaum	Associates:	Hillsdale,	NJ.		
	
Cuijpers,	P.,	van	Straten,	A.	&	Warmerdam,	L.	(2007).	Behavioral	activation	treatments	of	
depression:	a	meta‐analysis.	Clin	Psychol	Rev	2007;27,	318‐326.		
	
Cuijpers,	P.,	van	Straten,	A.	&	Warmerdam,	L.	(2007).	Problem	solving	therapies	for	
depression:	a	meta‐analysis.	Eur.	Psychiatry	2007;22,	9‐15.		
Diagnostic	and	Statistical	Manual	of	Mental	Disorders	‐	Fourth	Edition	(DSM‐IV)	‐	Text	
Revision.	American	Psychiatric	Association,	Washington;	2001.		
	
Donker	T,	Comijs	HC,	Cuijpers	P,	Terluin	B,	Nolen	WA,	Zitman	FG,	Penninx	BWJH.	The	
validity	of	the	Dutch	K10	and	extended	K10	screening	scales	for	depressive	and	anxiety	
disorders.	Psychiatry	Research	2009;176:	45‐50.		
	
Ebner‐Priemer	&	Trull.	Ecological	momentary	assessment	of	mood	disorders	and	mood	
dysregulation.	Psychological	Assessment	2009;Dec;21(4):463‐75.		
ESEMED:	Prevalence	of	mental	disorders	in	Europe:	results	from	the	European	Study	of	the	
Epidemiology	of	Mental	Disorders	(ESEMeD)	project.	Acta	Psychiatrica	Scandinavica	
2004;109(suppl.):	21‐27.		
	
Hakkaart	‐	van	Roijen	L.	(2002).	Manual	Trimbos/iMTA	questionnaire	for	costs	associated	
with	psychiatric	illness	(in	Dutch).	Institute	for	Medical	Technology	Assessment:	
Rotterdam.		
	
Haringsma	R,	Engels	GI,	Beekman	AT,	Spinhoven	P:	The	criterion	validity	of	the	Center	for	
Epidemiological	Sutdies	Depression	Scale	(CES‐D)	in	a	sample	of	self‐referred	elders	with	
depressive	symptomatology.	Int	J	Geriatr	Psychiatry	2004;	19(6):558‐63.		
	
Jacobson	NS	&	Truax	P.	Clinical	significance:	a	statistical	approach	to	defining	meaningful	
change	in	psychotherapy	research.	Journal	of	Consulting	and	Clinical	Psychology	
1991;59(1):	12‐19.		
	
Kessler,	R.	&	Mroczek,	D.	An	update	of	the	Developmental	of	Mental	Health	Screening	Scales	
for	the	US	National	Health	Interview	Study.	Ann	Arbor:	Survey	Research	Center	of	het	
Institute	for	Social	Research,	University	of	Michigan,	1992.		
	



Mathers,	C.	D.	&	Loncar,	D.	(2006).	Projections	of	global	mortality	and	burden	of	disease	
from	2002	to	2030.	PLoS.	Med.	3,	e442.		
	
Mead	GE,	Morley	W,	Campbell	P,	Greig	CA,	McMurdo	M,	Lawlor	DA.	Exercise	for	depression.	
Cochrane	Database	of	Systematic	Reviews	2008,	Issue	4.	Art.	No.:	CD004366.		
	
Nijland,	N.,	van	Gemert‐Pijnen,	J.E.,	Kelders,	S.M.,	Brandenburg,	B.J.,	&	Seydel,	E.R.	
Evaluation	of	the	use	of	an	"ask‐the‐expert"	e‐consultation	service	for	support	on	health‐
related	requests.	Stud	Health	Technol	Inform,	2010,	160(Pt	2):821‐5.		
	
Pearlin	LI,	Schooler	C:	The	Structure	of	coping.	J	Health	Soc	Behav	1978,	19:2‐21.		
	
Radloff,	L.	S.	The	CES‐D	Scale:	A	self‐report	depression	scale	for	research	in	the	general	
population.	Applied	Psychological	Measurement,	1977;	1,	385‐401.		
	
Riper	H,	Smit	F,	Van	der	Zanden	R,	Conijn	B,	Kramer	J,	Mutsaers	K.	(2007)	E‐mental	health:	
high	tech,	high	touch,	high	trust	(State	of	the	art	study	commissioned	by	the	Ministry	of	
Health	[in	Dutch]).	Utrecht:	Innovation	Centre	of	Mental	Health	and		
Technology	(I.COM).		
Riper	H,	Andersson	G,	Christensen	H,	Cuijpers	P,	Lange	A,	Eysenbach	G.	Theme	issue	on	e‐
mental	health:	a	growing	field	in	internet	research.	J	Med	Internet	Res.	2010	Dec	
19;12(5):e74.	doi:	10.2196/jmir.1713.	
	
Saarni	SI,	Suvisaari	J,	Sintonen	H,	Pirkola	S,	Koskinen	S,	Aromaa	A,	Lönnqvist	J.	Impact	of	
psychiatric	disorders	on	health‐related	quality	of	life:	general	population	survey.	British	
Journal	of	Psychiatry	2007;190:326‐332.		
	
Smit	F,	Cuijpers	P,	Oostenbrink	J,	Batelaan	N,	de	Graaf	R,	Beekman	A.	Excess	costs	of	
common	mental	disorders:	population‐based	cohort	study.	The	Journal	of	Mental	Health	
Policy	and	Economics	2006;9:193‐200.		
	
Spinhoven	P,	Ormel	J,	Sloekers	PP,	Kempen	GI,	Speckens	AE	&	Van	Hemert	AMA.	Validation	
study	of	the	Hospital	Anxiety	and	Depression	Scale	(HADS)	in	different	groups	of	Dutch	
subjects.	Psychol	Med	1997;27,	363‐370.		
	
Van	Straten	A,	Cuijpers	P,	Smits	N.	The	effectiveness	of	a	generic	webbased	self‐help	
intervention	for	symptoms	of	depression,	anxiety,	and	stress.	Journal	of	Medical	Internet	
Research	2008;25:10(1):e7.		
	
Vittengl	JR,	Clark	LA,	Dunn	TW,	Jarrett	RB.	Reducing	relapse	and	recurrence	in	unipolar	
depression:	a	comparative	meta‐analysis	of	cognitive‐behavioral	therapy's	effects.	Journal	
of	Consulting	and	Clinical	Psychology	2007;75(3):475‐88.		
	
Warmerdam	L,	Van	Straten	A,	Twisk	J,	Cuijpers	P.	Internet‐based	treatment	for		
adults	with	depressive	symptoms:	a	randomized	controlled	trial.	Journal	of	Medical	
Internet	Research	2008;10(4):e44.		



	
Warmerdam	L,	Riper	H,	Klein	M,	van	den	Ven	P,	Rocha	A,	Ricardo	Henriques	M,	Tousset	E,	
Silva	H,	Andersson	G,	Cuijpers	P.	Innovative	ICT	solutions	to	improve	treatment	outcomes	
for	depression:	the	ICT4Depression	project.	Studies	in	health	technology	and	informatics	
2012;181:339‐43.		
	
Wenze	SJ	and	Miller	IW.	Use	of	ecological	momentary	assessment	in	mood	disorders	
research.	Clinical	Psychology	Review	2010;30(6):794–804.		
World	Health	Organisation.	Composite	International	Diagnostic	Interview	(CIDI).	Geneva:	
WHO;1990.		
	
Zigmond	AS	and	Snaith	RP.	The	hospital	anxiety	and	depression	scale.	Acta	Psychiatrica	
Scandinavica	1983;67:361‐370.	
 


